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Abstract =5
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Ask most people how they write and maintain appllcatlons 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/l, 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.
SHAREO
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IBM DevOps point of view /ﬁ*

Enterprise capability for continuous software delivery that enables organizations to seize
market opportunities and reduce time to customer feedback iy

‘ Continuous
{0)

ACCEIerate ( Business Planning
software delivery —
for faster time to value

Continuous
Customer Feedback &
Optimization (

— Collaborative
“\:j ' Development

Reduce time to -
customer feedback — povops M
for Impr oved customer Operate Feedback Test
experience
come [N Capes
Balance speed, cost, | W| L]

quality and risk —
for increased capacity
to innovate

| Continuous Release and
. Deployment
[ |

Clients are achieving measurable business outcomes with DevOps
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Collaborative Development .

Integrated Application Lifecycle Management for all platforms

Accelerate time to delivery with real-time planning Collaborative Development

Improve quality with lifecycle traceability

. . " . . . P H t M I
Maximize time to value with in-context collaboration R Tl

Quality and Test
Refine predictability with development intelligence

LoB / Business
Analyst

Developers

Administrator
Reduce costs with continuous improvement

v"Manage many sources - JavaScript to COBOL
v Single work item can span technologies & solutions
v'Quickens agile adoption on the mainframe

Continuous Delivery
v'Integrates existing SCMs and deployment tools

Open Lifecycle ahd Service Management
Integration Platform

IBM Rational Collaborative Lifecycle Management (CLM)
= |IBM Rational Team Concert
* IBM Rational Doors Next Generation g
= |IBM Rational Quality Manager
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Rational Team Concert: One tool, many capabilities ==
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Work Items Planning Source Control

55: Improve documentation for 4.4 53 [;:'gj JUnit Plan [4.4m2] 53 ¢
—— B Debug As >
Story 55 ~ B JUnit Plan ~ ShowPerng changes
Compare With 4 ) Apply Patch
n ~| Apply Patch...
Summary:* ‘lmpmve documentation for 4.4 Team Area: JUnit Team | Iteration: 4.4 m2 (5/2/09 - 6/1/09) | 10 Close Restore from Local History...
= il S - Propeties Atsenter oo CrtyShi+Fs
| ‘ ) Closed items: 5 | Open items: 3 Load: 2/4 4 Checkin Ctri+Shift+E1 1
Type: Story v > X
¢ Improve documentation for 4.4 [J una Change File Properties. ..
ints: ncements .
Story Points: 1pl @ timeout doesn't work properly (& 2 hours B' Una Add to Ignore List...
Progress: [ Story for >=2 cases in junit4,3? ;
-~ d y & Track Build Item ed = 30 minutes
Proges | Jason Mitchell 1 hour —
@ Plan Item v ; : <No Comment:> |n ‘ - -
B . ‘ y i Closed items: pen items: 2 hours B 8u
Created: Dec [1] Retrospective = i Closed it 210 = 5 h N 08 R
’ ’ i i W
Created By: Bill s ot compare Flost conectly @ [B] Defect cd assertEquals throws NPE while 4hours = < Junit
Team Area: b e B | comparing nul elements 1day = £ Jason Mitchell - 3: FleNotFoundException on junitvmwatcher.m
an, booean) fails ® ed 5 %] Improv f 2days (== JUnit Examplesfsrcjunit/samplesimaney
Filed Aqainst:* JUI"’”.’ kward compatible (O] P S ed 3days D\ M .
fed Agalnst: ) . Set Default [#] assertEquals array comparison v © Money.java
Tags: I::lble to deploy in maven central @ ed Anesn't handle null elements 1week E\' MoneyBag.java
Owned By : |Bi|| Cassavelli v ‘

Builds — Continuous Dashboards & Reporting Enforcement and Automation

& 1200807081553 52 JUnit Project
) General ~  Add New Tab Add Vie
é Bu' Id Junlt 120080708_ 1553 EE Welcome to JUnit Project ) JUnit Project Teams (1) [ Current Junit Project Pl... (2)
Welcome to the project dashboard. This JUnit Team Current Hteration: 4.4 m2 Problem
1r 1 o N .
v Completed REportedworl ot oyt boen customiss. | (5 it Projot Gries oo A work item must be associated with the change set or a
comment must be set.
Duration: 33 seconds (5] tore reported (57 Junit Project Description Recently created (0) — ;
e Recently modified (3) g Recently modif... (3) Category
Start Time: July 8, 2008 3:53:58 PM [£] create anew ATeam Concert example project area Recently closed (0) — R
; based on the JUnit project Now unacsined () N eason

Completed: July 8 2008 3:54:31 PM fil associate ane E \ All change sets should be associated with a work item which
This exarmple project area ilustrates the T O e is planned for ,
use of work items, SCM, builds and other R - o

Status Trend: l . ‘ Team Concert components in a project. Eclipse 8/ O Deliver (Fa"ed)
It exemplary sh jectwork on th Jaz i P A g
ooy yoetverkon e - MRS () Missing work item or comment

S —— = T Bj Server Status through the ite

ontribution Summary eneral Informal o Jazz News (33 new) Connected E‘]Recemmno(liﬁe(l (3) Priority why your chan

Downloads: 1 download Requested by: Ja When can you get the Jazz based Rational Ok 3

. ; . N Tools? Jun 12, Mermory 32% free of 83MB allocated / _
External Links: 1 link Build Definition: jul 1BM Rational Takes Jazz' Collaboration . I%Dx;gﬁ:;m o2 . Solutions
. " N Suite on a Roll Jun 9, 2008 Version: R - B .
Logs: 1log Build Engine:  ju O aoche sonsenus on AL architecture | | Uptime: 5 hours, 57 minutes E Hah w Associate Existing Work Item
. L P X Jun 3 Lhassig .

Repository Workspace:  JUnitBuild Buid History: 41 1BM Gets Jazzy with Web 2.0 Jun 2, 2003 ! H o Associate New Work Item

Work items: None included Tags: L Fasetors v Associate and Try Again (experimental)

Compile: & Qerrors, 15 warnings [“IDeletion allowec 4} Overrule 'Descriptive Change Sets' Precondition

JUnit: © 31 tests, O failures, O errors

v R SHARE Og
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Rational Developer for System z: s 3

An Integrated Development Environment for System z SHARE
6 é, t“_‘,v Access to typical System
. . b-system functionality
Integration with Team Z su
Concert for Lifecycle and M"ﬁ- ’ﬁ' 6 {/T/;/SOS CICS, IMS, DB2,
Source Management ‘
o
Integration with Asset \
Analyzer for Application
Understanding and Impact Ratlonal Developer for System z
Analysis = S T — ut of the Box debugger
B D : and code coverage
capabilities
= 2
SEEEEEES
A modern IDE for productive development of Integration with File
Integration with Fault cross-platform applications written in COBOL, Manager for file and test
PL/l, ASM, Java, EGL or C/C++ in System z data handllng

Analyzer for Dump Analysis
y P y CICS, IMS, DB2, Batch applications S

S S

Integration with RD&T for flexible

access to System z environment s H AR E
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Rational Developer for System z

—
.
. . — gl ,
RDz: stay focused: work concurrently not sequentially -
SHARE.
Educate - Network - Influence
B! 2/0S Projects 52 = ¥ = O/ ) BNCHS601.cbl 52 . = B || &3 snippets | 48 Remote Systems 52 =
1=* DebuglLab Line 376 Colurn 31 Insert <& 2 = =] Q:,)
=* DemoProj —-——+—*A—1—B——+————2————+————3=—-—+—-—-4-—--—-+—-—-5-—-—+————6————+————7——| —- & New Connection
=* HospProject 000374 ~ a jont60p.Local
@ MontpZOS TS = “ﬁ jont&0| .testsubs stem
@ bnchmark 000376 [400—-NUMERIC—RANGE—EDITS N - 3'-'3’ fgé UNIX F'ly
3 2, les
= chapter S 000377 MOVE "400-NUMERIC-RANGE-E Ed It a roaram 2 2105 UNDX Shalls
&> chapterl 000378 #rxxxErr Call to VSAM file to > -
&= chapt 000379 MEDTC 3 o aa =-*T MyS Files
pteria ave =5 My Data Set
== chapter2 000380 e S My Data Sets
P 000381 BN COST" TO = (@ DDS0001.BNCHMARK. COBOL
1=* chapter3 Cut Ctrl+x%
oD zoseroect 000382 c ctrittnsery  MENT-REC-ERR &) BNCHS601.cbl
zosProjec FRIEEE OPY 7r‘ Hnser =) MSTRUPDT.cbl
000334 i R =) SANDBOX.cbl
000385 Select > =) WARDRPT.cbl
000386 Selected > @ DDS0001.BNCHMARK. COPYLIE
000387 Deselect Alt+U T-TREATHMENT-REC > 990 (@ DDS0001.BNCHMARK. DERMLIE
000388 _ TREATMENT-REC < .99) A B s ni e s s
ooo389 Filter view » | cosTS" TO
000390 Show al Crl4+w MENT-REC-ERR =
000391
S R Access
000392 ot .,
000393 efactor
s Datasets
000395 Open Perform Hierarchy
000396 Wiew 4 D t t
000397 Run As , [ CHARGES" TO + atase
000398 Debug fis , MENT-REC-ERR
(N1
000399 - M t
: anagemen
Gt
000401 TRMTUPDT.exe
000402 . > WARDRPT.exe
000403 F I (: @ SCEEEEEEEER (@ DDS0001.BNCHMARK, OBJ
000404 e ompare > | "0000000001™) @ DDS0001.BMCHMARK . SYSDEBL
000405 e g o » ECURITY #" TO C@ DDS0001.BMCHMRK1.COBOL
000406 MENT-REC-ERR -~
et Start Flagging Changed Lines (@ DDS0001.BNCHMRK1.COPYLIE
2 @ DDS0001.BMCHMRK2.COBOL
Local b o
= tios 52 _ 5% outling =g 3 occurrences. ocal | @ DDS0001.BNCHMRK2.COPYLIE
roperties ~g= Outine ‘ | Browse Copy Member | < >
| = | 35 V| = Open Copy Member = — = =
pm— = = || ©/Remote Error List | 4+ 2/0S|  pofech Cached Copy | 48 Remote System Details 52 %5 Debug | B Remote 2/0S Search | 57 Search | =
roperty alue { = —
o = —_— e
= Attribute Remote system Filter My Jobs ‘ Content assist P (P
BLKSIZE 32720 Resource JEE DT IGE NS Return Info Use . Priority
ggg;f‘z ESTA-LIBRARY @ DDS0001:TSU16893 TSU16893 DDS000 S u b m it a C om i Ie ABENDed | F | Ie Sea rc h 1
ErTENTS 5 || @ DDS0001:TSU16886 TSU16886 DDS000 p ABENDed 1
LRECL a0 @ DDS0001:TSU16840 TSU16840 DDS000. LusuLuL curupuTUs ... | Doce ABENDed ABEND 1 1
@ DDS0001:TSU16839 TSU16839 DDS0001 DDS0001 2010/04/07... 5622 ABENDed ABEND 1 1
. . @ DDS0001 DDS0001 2010/04/07... 5622 ABENDed ABEND 1 1
D ata set St atl stl CS @ DDS0001 DDS0001 2010/04/07... L0004 MORMAL 004 COMPLETION 1 1
@ DDS0001 Access JObs DDS0001 2010/04/07... U012 NORMAL 0oC COMPLETION 1 1

(Outlist facility)
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Rational Development and Test Environment for System z
The ultimate in modern application development for System z

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

B
RDz user RDz user
4

V_

RDz user
A\

RDz & ISPF user

a2
ISPF user \é—ﬁ’

RDz user

= Increase availability of z/OS testing environment and resources

= Liberate developers to rapidly prototype new applications
= Develop and test System z applications anywhere, anytime!
= Eliminate costly delays by reducing dependencies on operations staff

= Improve quality and lower risk via automation, measurement, and collaboration
= Focus on what is required for the change at hand, then scale

Complete your session evaluations online at www.SHARE.org/Orlando-Eval ‘
in Orlando 2015
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Welcome to Work Items

Any process: Executable and repeatable

Queries
Ey my queries
Ep shared Queries

Use ONE tool to support both agile and non-agile

P rdj e ct Create Work ltem Set
Proc.ess Manager [ Create from Template
Architect
Welcome to Work ltems
Variant #1 Que

By New query

& Track Build ltem
1 Impediment
[#] Adoption Item
9] Retrospective

Q

-

Create Work tem (]
[#] Defect o
5 Task GE.)
Story =
2 Epic e
>

—

(@)

n

&

eres
[ My Queries
(G Shared Queries

Create Query

= Create Query
Create Work ltem

[#] Defect

[5] Task

| (A) Project Change Request
| Issue
‘ > Business Need

[f] Risk
= '3 Risk Action
Quality Release < Milestone
PrOfessionaI Engineer Create Work ltem Set

[Z Create From Template...

Release

Variant #2
lterative

)

Analyst Developer

Formal Project Mgt Template

Variant #3

Quality

Analyst  Developer piofessional Engineer

Complete your session evaluations online at www.SHARE.org/Orlando-Eval R E @
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Multiple plan views facilitate continuous planning

]
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& BRM Sprint 2 (1.0) Plan

28 items: 25 open, 3 closed | Ends in: 10 days

» Plan Detalls

Planned Items Links Snapshots Dashboard Notes

View As: (Roadmap &) [ 0 ¢ | Jp - (3items fitered)

B @ | ¢ | OAuto-Save (Save)

Edit

&= Add Work Item ~

@ F o & March 2011 | | April 2
March 13, 2011 March 20, 2011
Actions Summary Effective Et Owned By Rank M T W T F M T WT F
* Donors Can Choose to Support Multiple Organization  — 2 Deb 1
R o Donor Dividend Allocation Criteria - & Marco 3 4
RM sp"nt 2 (1 '0) Plan [#] Widget Disposed Exception 12weeks [ Bob -
. . B Excepti - ————
30items: 25 open, 5 closed | Ends in: 6 days ] Browser Exception 2hours £ Bob
" Requests sent in form of email - 2 Tanyj 4
» Plan Details [#] Some messages are not externalized 3 days A Bob - L
[®] SWT Exception 15days [ Marco -
-
Planned ltems Links Snapshots Dag > Frequency of dividend transfer - 2 Deb - 4
View As: { B x| - ® Q fF e & »
= Open &0 In Progress Bob No
B . Flemme e g Gpen e R —
Donor Dividend |5/ Implement - cp No
Allocation Criteria Donor.DMde'nd. Closed Items: 0 | Open Iltems: 1 Load: 0/8 | +8 h
Allocation Criteria
Deb 1

Frequency of
dividend transfer

[=] Implement -
Frequency of
dividend transfer

Closed Items: 3 | Open ltems: 5

Marco
Closed Items: 2 | Open ltems: 14

Load: 168/8 | -160 h

Load: 92/8 | -84 h

o
A
i
a

Tanuj
Closed Items: 0 | Open ltems: 0

Load: 0/8 | +8 h

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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Progress Tracking: live status for everyone

Stories Open/Closed/In Progress

Story Status Current Iteration

Shows the status of all stories planned for the current iteration

nlj Foundation - Story Status (61) Status

Testing []

Implementing []

Invalid [
O e —

Ready to Test []
New [7]

0 5 10 15 20 25 30 35 40 45 50

[5 Foundation - Current Stories (61)

™ 155918: Provide TVT testcases and testcase updates to TVT team
ﬂ 155399: [Repository - M14] Performance, quality and robustness
enhancements
& 154407: [Continuation] Manage and repair DB inconsistencies
during 3.0.1 M14
] ™ 155024: Track the fixing of hangs occurring on shutdown of the
CLM server
E] ™ 155033: Explore senvlet dispatching enablement as a backup
option
] ™ 155030: [Application SDK - 14] Performance, quality and
robustness enhancements
v ™ 155120: LPA Web Ul fixes and polish
111848: User can validate consistency of configuration information
v
across contexts
155168: Fix bugs and improve the quality of LPA senvices
v
155624: update JREs for 3.0 iFix1 and 3.0.1
v
Page 1 0f7

il5 CCM - Story Status (11) Status

Testing [ ]
Implementing [ ]
New | 1
Ready to Implement [N
0 1 2 3 4 5 [ 7

[E] CCM - Current Stories (11)

& 150244: address “run as administrator” issues on win7

™ 142127: As a user | wantto see all extended state groups in
taskboards

] W ASNOER: lmnraun tha naarmannn Aflanadina A wnrk dam

Burndown Current Iteration

Shows the remaining amount of estimated work in hours of work
items planned for the current iteration.

[}, Foundation - Burndown
¥ Show Parameters

1,942

0 L

®- Remaining Work
Planned Work
Ideal

[}, cCM - Burndown
¥ Show Parameters

2,808

0

®- Remaining Work
Planned Work
Ideal

[}, Burndown RM
¥ Show Parameters

3,932

during the iteration.

[i, Foundation - Stories Open, Closed, in Progress

¥ Show Parameters

63

Open
In Progress
Closed

Eﬁ, CCM - Stories Open, Closed, in Progress

¥ Show Parameters

67

Open
In Progress
Closed

[fi, RM - Stories Open, Closed, In Progress
¥ Show Parameters

91

Open
In Progress
Closed

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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Load the source artifacts

=25 Jazzy
[ Components
@ DayInLife Development Stream Workspac
' (3 DayInLife Development Stream Workspac
i}i& My Team Areas
‘!?a \Work Item History

MNew
Open

\ 4 Load Repository Workspace

Load Repository Workspace

Load all the projects within the components. Select how project folders are defined. |

Show

Add to Favorite
Rename...

¥ Load...

SF 1 tmlaad

@ Load files to z/0S

") Find and load Eclipsd

) Browse the compone}

#® Load Repository Workspace

Repository folders to load ,
(©) Load the root folders] ~ Select which folders ta load into the Eclipse workspace. 1

s

SHARE,

Educate - Network - Influence

JLoad from aload ruldl | 5 @S
[V Trade

) Reload projects that

Select all
Deselect All

» Advanced Options

@

et > | [

][ Cancel ]

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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RDz and RTC together

Ll 2/OS Projects 2

= k?JTrade {DayInLife Development Stream Workspace - Trade Component;

RDz Projects View shows Loaded Projects (€} 205bin o
# [ BuildOutput L New
= L;\‘j 208src Open .
RDz understands z/OS Development = & BMS L“
i o : NEWTRAD.bms | Rename-.
- Rich, Language Specific Editors o " G
- Enterprise web services e Proects 32130
. = i -
- Service Flow Modeler = (% RTCSubProject [ctfmvsos ¥ =7
I}H YENKATU,A.RTC.BMS(| & Refresh

- Code review
+ Unit testing
- program analysis/control flow

[[53 vEnKATU.A.RTC BMS(

@J YENKATU.A,RTC,COBC 5 Generate DFDL model

3 VENKATU.A.RTC,COB(  Runés

° ¢ VENKATULA.RTC.COB(  DPP0%
- Profile As
W VENKATU.ARTC.COPY 1.
B\J VENKATULA.RTC,COPY Compare With
W3 VENKATU.A.RTC.COPY  Replace With
= YENKATUL.A.RTC.COPy  JPATods
@J YENKATU.A.RTC.COPY  Properties
E'J’ VENKATLLA.RTC.COPY Import 2/0S Project...
B3 VENKATU.A.RTC.COPY
Property Group

EB VENKATU.A.RTC,COPY

2 VENKATU.A.RTC,COPYBOOKIGARUBRD). cpy (STEST

Show in Remate Systems view

L3 VENKATU. A RTC.BH5(

a YENKATU.A.RTC.COBC [P Enable Enterprise Web Service

v v v v v v w

4

Software Analyzer Configurations. ..
<
Design | Source | Preview

P Getting Started | €/ Remote Erro

01

SHARE ©
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Navigate datasets and jobs on zOS sHaRE

Connect to multiple hosts concurrently e —

= 13 IMAD_Cobol
= @MADUL [BemoMVs]
#0) SYS030.MAD.COBSRC(MADLO2).d
= @ MAD_z0S
@2 MADLO2 [etfmvs07]

Respects existing security configurations and user IDs

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

m[E})

B [E= z/OS Projects ‘

Copy source code, members, or datasets between

systems with a few mouse clicks. 57 (28 Remote Systems. 53 ~_Tean] =0)
| £ $ IR
Access JES queues submit jobs, view job state, and ol - \A;

= > My Jobs
% LONGWEL 1:J0059257

LONGWEL 1:10056588

open output spools

o-@-4

= é’JEs

JES2:JESMSGLG

Submit TSO or USS commands = e

= JES2:JESYSMSG
=| STPOOOO0:SYSPRINT

Add datasets and members into projects to group Lo %5‘3:21“131212822";?3
applications and work items together logically i“a

| = _GLONGWEL.TEST.COBOL
e &) BIGPGM.cbl

Open an emulator in the IDE to configured hosts | &8 coovam

! &) HELLCOB2.cbl [»el|
| ‘( S \ ‘ ) | H

O )

SHARE
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Edit capabilities in RDz

G

RDz at a high level has 2 types of editors

- COBOL, PLI, and JCL advanced editors
« Based on the Eclipse editor infrastructure
« Quick fixes, hyper-linking, hover
« Easy navigation between edit sessions

» Real time syntax checking, content assist,
key word highlighting

B

b

- LPEX Editor o B

r————a8—1-B——+————ZXZ————4+—— — — 3 —— — — -

- COBOL, PLI, HLASM, JCL, C/C++, REXX Sooo50

« ISPF-like experience including prefix coooss
commands, command line, look and feel cooos s

« Supports advanced edit functions for coooss
COBOL, PLI and HLASM like real time coooaz
syntax checking, content assist HEEe

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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PROCEDURE DIVISION.

INITIALIZE INPUTS-OUTPUTS.
INITIALIZE INWVO.
INITIALIZE LOCINVO.

MOVE LOW-VALUE TO LOCINWVO.
LY LOW—-VALUE TO INWVO.

« Change to "MOVYE"

E L
TPUTS

SE

oo

CTo lvararn 1 Insexr o

ITDENTIFICATION DIWVISIONT.
PROGRLTM—TD . SLATMMOVDE .-

DoLAaTh DIWVISIONS.

WORKING—STORLGE SECTION.

COFPY GAamMOoBIMD .

COFPY GAamMmoBDD .

COFPY GAMOBED .

COFPY GATMOoOBCD .

COFPY GAaMOoOEBFPD ..

Ol1 DAaTaBLSECONITECT ION.
a9 SCHETMOS P
a9 PIcC = WaAal.UE

L ITABLEFPREFPLERE .
29 ITABLE VLR LEIJ PIC
=29 ITAaEBLE—VoLoR—TXT PIcC

[YI1)

o1 IINNVENTORYPREFP .
o= PIC X (1= AL UOE FINSERT
o= IV TDEBCOI P IC X (91 .
o= TLBLEINLME PIC (1313 -

SHAREO
in Orlando 2015 ‘




COBOL, PL/l and JCL Editor improvements

SHARE,
™ . R Educate - Network - Influence
Quick Outline T
o B e B B 1 e - B S - s STy S B S
. i 2 ERRMSSG CHARACTER(6@),
» Press Ctrl+O to activate FONCMID  CACTERC):
EXEC SQL INCLUDE SQLCA;
{2} TRADERPL.chI ggi = g EXEC SQL DECLARE MAKECRSR CURSOR FOR
SELECT DISTINCT MAKE
Bl e e e A R SE FROM MAKE_MODEL;
. K IDENTIFICATION DIVISION. .
2 . E EXEC SQL DECLARE MODLCRSR CURSOR FOR
3 SELECT MODEL FROM
M WHERE MAKE =
5 4 [ PROGRAM: TRADERPL a4 i GAMOPMM : Procedure ( COMMAREAPTR ) optio
6 4 [J DATADMSION. IF EIBCALEN ~= SIZE(WCOMMAR|
EXEC CICS RETURN; 1| Reclength
7 » 8 WORKING-STORAGE SECTION, [EON LOGIC FOR THE * 3 @ SendLength
8 4 ¢ PROCEDURE DIVSION. FOR BUSINESS LOGIC. * ELSE
. WCOMMAREA = LCOMMAREA; m: COMMAREAPTR
¢ 4 GET-COMPANY-SELECTION SECTION, | PACTION INTERFACE. :
18 PRXEXEXXXEXXXXXXRLRXRRRRS - L@ 7QINCLUDE GAWIMT:
" T GET-COMPANY-SELECTION-EAT. IF CALCLBUILD = "Y" THEN > um 1 LCOMMAREA
1 d 4 @ GET-OPTIONS SECTION. EXEC SQL CONNECT TO SAMP|| » 1@ 1 WCOMMAREA
| ] GET-OPTIONS-BAT. IF MAKESELECTED = "Y" THEN [] EXEC SQLINCLUDE SQLCA;
. 4 & GET-QUOTE SECTION. DO; 4 & GETMAKES : PROCEDURE ;
y A1 GET-QUOTE-EXIT. bes) cow EXEC SQL OPEN MODLCRSR; rm1 TEMPINDEX
4 & GET-AMOUNT-TO-BUY SECTION. : CALL GETMODELS; = TEMPMAKE
1 [(20) VALUE SPACES. EXEC SQL CLOSE MODLCRSR
18 {1 GET-AMOUNT-TO-BUY-EXIT. 1(60) VALUE SPACES. ENDs ? 4z EXITLOOP
19 4 £ GET-AMOUNT-TO-SELL SECTION. ELSE 4 & GETMODELS: PROCEDURE ;
2 AT GET-AMOUNT-TO-SELL-EXT, |[URS 4 TIMES DO; tm1 TEMPINDEX
i I(20). EXEC SQL OPEN MAKECRSR; = TEMPMODEL
CALL GETMAKES;
23 20) VALUE SPACES. EXEC SQL CLOSE MAKECRSR; [alEsos
% 20) VALUE SPACES. END;
2 01 COMPANY-NAME PIC X(20) VALUE SPACES.
2 LCOMMAREA = WCOMMAREA;
27 @1 NUMBER-SHARES PIC X(4) VALUE ZERO.
28 01 PROG-ID PIC X(8) VALUE 'TRADERBL'. EXEC CICS RETURN;
29 @1 CUSTOMER-NAVE PIC X(68) VALUE SPACES.
30 @1 SHARE-VALUES. = GETMAKES: PROCEDURE;
31 @3 SHARE-NOW PIC X(8) VALUE SPACES. Dcl TEMPINDEX DEC
32 @3 SHARE-7 PIC X(8) VALUE SPACES, TEMPMAKE [«
33 @3 SHARE-6 PIC X(8) VALUE SPACES. TEMPINDEX = 1;
E7) 3 SHARE-5 PIC X(8) VALUE SPACES.
35 3 SHARE-4 PIC X(8) VALUE SPACES. CALL PLIFILL(ADDR(TEMPMAI
36 3 SHARE-3 PIC X(8) VALUE SPACES. -
¢ ) Do Forever;
EXEC SQL FETCH MAKECRSR INTO :TEMPMAKE;
1€ TomnTanEY v Aa | cnirAane Ao A Shae

SHAREO
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Editor Productivity Features

Real time syntax checking without code compile or save

s

SHARE,
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4] *GAMOVCDB,jcl 23. = 8
e e B e et M B ————+————7——J—+————8
Lo //% path name as the original tiles/modules. You must not alter or * UUuZbuu :IE
26 //* delete any copyright information in the Samples. * 00002600
27 S/ * 00002700
29 CUSTC JOB 00002900
30 MSGCLASS=H ,MSGLEVEL=(1,1) ,TIME=(,32) ,REGION=0M,COND=(16,LT) 00003000
31 PROCS JCLLIB ORDER=(CUST.HEDS500.V7ROMO.$PROCLIB) 00003100 |
32 JOBLIB DD DSN=DBZ.VSRIMO.SDSWEXIT,DISP=SHR ~  ooonceees
33 DD DSN=DBZ.VSRINO.3DSNLOAD,DISP=SHR éel] *GAMOVILchl 53
& gé g%g?gg% ggEngg%;IK.}EFTUI.DYN&MNMBR=20 s 5 3 = z B 5
=% — = : — ---—+-*A-1-B--+----2----4----3----4----4---—4----5---—4---B6----+----T7--
38 SYSPRINT DD SVS0UT=% b [?YNAMNBR expe.cted instead of this input 3 S \
37 STYSUDUNP DD SYS0UT=% e — MOVE LOW-VALUES TO LOCINVO
35 /SYSTSIN DD =  Change to "DYNAMNBR" MOVE " ™ TO LOCSELECTEIELD
39 DSN SYSTEM(DSNS) Press 'F2' for focu MOVE *1° 70 ARRAY-INDEX. z
ﬁ] RUN gﬁgﬁy(zma(nsgw AD) PLAN(DSWTTESTT— HEs R i o S
i LICORONES.INLID.L0RD") e s
iﬁ gggm DD x R
45 DROP TABLE &SCHEMA .MAKE MODEL; MOVE SHOWVINO (ARRAY-INDEX) TO LOCVINOUT (ARRAY-INDEX)
48 DROP TABLE &SCHEMA DEALERSHIP: MOVE SHOWYEARO (ARRAY-INDEX) TO LOCYEAROUT (ARRAY-INDEX)
47 DROP TABLE &SCHEMA .EASTINVNTRY: MOVE SHOWMODELO (ARRAY-INDEX) TO LOCMODELOUT (ARRAY-INDEX)
48 DROP TABLE &SCHEMA.CENTINVNTRY: MOVE SHOWPRICEO (ARRAY-INDEX) TO LOCPRICEQUT (ARRAY-INDEX)
49 DROP TABLE &SCHEMA.PACINVNTRY: MOVE SHOWNEWAUTOO (ARRAY-INDEX) TO LOCNEWOUT| (ARRAY- INDEX)
50 COMMIT WORK: §]Unableto resolve reference to LOCNEWOUT)
©5 GANCDE  EXEC PGH=TKJEFTOL,DYNANINBR=20 o P o
5 = , = END-PERFORM.
b3 SYSTSPRT DD SYSOUT=% MOVE MESSAGE-OUT TO LOCMESSAGEOUT.
b4 SYSPRINT DD 3YSOUT=*
S ST b e
h * S - 2
SO %g%ggﬂﬁ?ggﬁ%mm PLAN(DSNTI481) e e
o] e e L1l A A { - " '
59 LIB(’ DB2AKS.RUNLIB.LOAD) S (e
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JCL Editor Content Assist

Keyword syntax proposals
* Press Ctrl+SPACE to activate

det] *XSAM.jcl EXI =

8

B e L B e ey B T e e S RS
1=/ 'USER93L JOB REGION=4M,CLASS=A, -
2 TIME=(1),MSGCLASS=H,NOTIFY=&SYSUID,MSGLEVEL=(1,1)

3 //********************************************************************

4 //* RUN SAMPLE PROGRAM SAM1

5 //x*x*xa:xa:xa:x*x*xa:xa:xa:x*xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxt*t*t*

6= RUNSAM1 EXEC PGM=SAM1,REGION=4M,

s

SHARE,
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7 PARM=('/TEST(,,,TCPIP&9.80.11.47%8001:*) ",

8 "ENVAR("EQA_STARTUP_KEY=CC"),RPTOPTS(ON) ")

9 STEPLIB DD DSN=USER93.DEMO.LOAD,DISP=SHR
10 DD DSN=EQAW.SEQAMOD,DISP=SHR
11 EQADEBUG DD DSN=USER93.DEMO.SYSDEBUG,DISP=SHR
12 CUSTFILE DD DSN=USER93.DEm.SAMFILE,DISP=I |
13 SYSPRINT DD SYSOUT=* D A
14 SYSOUT DD SYSOUT=* (
15 CUSTRPT DD SYSOUT=* D .
16 //CUSTOUT DD SYSOUT=* = MOD
17 TRANFILE DD * = NEW

REC
13 *TRAN KEY ACTION FIELD NAME S =
19 E o e e —— . mm—————— ——————————— - — RBC OLD
26 UPDATE ©7825A ADD BALANCE e SHR
21 UPDATE 11112A ADD BALANCE
22 UPDATE 11284A ADD ORDERS
23 UPDATE 11284A REPLACE ORDERS
24 UPDATE 11284A REPLACE BALANCE
25 UPDATE 11284A REPLACE NAME
26 DELETE 26620A
27 /*
28 B . .
29 //* TEST(,,,TCPIP&9.74.121.99%30601:) Press CTRL*SPACE' to view Template Proposals )
< »

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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Enhanced Application Quality & Structure Analysis =
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Application Analysis

« Control flow diagrams for COBOL and PL/1 programs,
=Graphical representation of the program flow with links to the source

- Helps identify and highlight potential unreachable code

_________________________________________ (9T 105-READ-PROD}----------->[ 9T 105-EXIT
7 (91 110-LOAD-PROD-TABLE}
: A| 9T 110-EXIT |
1T TO0-INITIALIZE ‘: -------- >[4 229-READ-ACTIVITY }---------- >(qT 229 ExIT
A qT 278-HEADINGS}F-------------.-- >/ qT 27s-ExIT
: 9T 100-ExIT
CEJ MTCHMERG ------- 9T 000-MAINLINE [

% T -afqT 200-PROCESS}----------- > qT 200-ExIT
B -,[1T 276~LOOKUP—MONTH} ------ > qT 276-ExIT

AT 275-PART-TOTALS] [ B

Toea(qT 275-EXIT

S 300-TERMINATION :._
il (A 510 GRAND TOTALS) - »{TT 10-Ex1T)

SHAREO
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Enhanced Structure Analysis — Data Element Table

= A table representation of the user-defined data items and symbols in a program
» Hyperlinks in the table are integrated with the editor allowing easy access to the

declaration of the data items.

= Generated by showing the “symbol table” generated when RDz real-time syntax
check parses the program

| |

A
Showing data elements from WARDRPT.cbl Search:
Data Item Name: Data Type: Level: Top-Level ltem: Declaration: Initial Value: Line.. Reference count: Full Declaration: -
PATLISTEST-S-ID Data 10 PATIENT-MASTER-REC  PIC X(08) 378 0 10 PATLISTEST-S-ID PIC X
PATMSTR File Descriptor 0 PATMSTR 116 4 FD PATMSTR RECORD CO.
PATMSTR-FOUND Data 88 FILE-STATUS-CODES 134 1 88 PATMSTR-FOUND VALUE "0
PATMSTR-KEY Data 5 PATMSTR PIC X(06) 120 2 05 PATMSTR-KEY  PIC X(06).
PATMSTR-REC Data 1 PATMSTR 119 1 01 PATMSTR-REC.
PATMSTR-STATUS Data 5 FILE-STATUS-CODES PIC X(2) 133 3 05 PATMSTR-STATUS PIC x
PATPERSN File Descriptor 0 PATPERSN 123 4 FD PATPERSN RECORD CO
PATPERSN-FOUND Data 88 FILE-STATUS-CODES 136 1 88 PATPERSN-FOUND VALUE ", E
PATPERSN-KEY Data 5 PATPERSN PIC X(06) 127 2 05 PATPERSN-KEY  PIC X(06).
PATPERSN-REC Data 1 PATPERSN 126 2 01 PATPERSN-REC.
PATPERSN-STATUS Data 5 FILE-STATUS-CODES PIC X(2) 135 3 05 PATPERSN-STATUS PIC
PATSRCH File Descriptor 0 PATSRCH 98 4 FD PATSRCH RECORDING
PAYMENT-METHOD-TYPE Data 5 PATIENT-PERSONAL-...  PIC X(02) 313 0 05 PAYMENT-METHOD-TYPE
?ﬁDMTNCS Data 88 INPATIENT-DAILY-REC - 157 0 88 PEDIATRICS VALUE' 1010'

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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User Build from RDz s

User build is supported in zComponent projects and remote z/OS prOJects
- Builds the file selected, supports Error feedback
- Uses RTC Language definitions and Translators to generate the right JCL

=& zrTC1
=12 mvs [ctfmvs08.rip.raleigh.ibm.com]

[ ) ” - " .- P
3 z/0S Projects &3 =l - i) AKKINA.SOURCE.JCL(JKECMORT)
@ {=f AcctMgmtAppiication-Common (SVT Stream Workspace - JKEBank-Acct W AKKINA.USER.BUILD.MVS.COPYBOOK(JKEPDATA).cpy (SVT Stream Workspace - JKEE
& S Acchiomiien S = ocnia, < :
= lzf AcctMomtApplication-JKEBANK (SVT Stream Workspace - IKEBank-Acct a AKKINA.USE k (SVT Stream Workspace - JKEB:
(¥g .project Open
=} z0Ssrc View
RN Browse
| S
T T‘ﬁ ?g'eo Open With 4
=2 Cy L
a JKEBXXC1.chl 1{_1 Rename...
W) JKEBXXC2.d  New » u’% ;o:)y
be...
&) KEBOSLC === _
& CO0L Samole pen Remove from Subproject
I+
s N Wi » 2
® & XEBankApplication-XKE Open With 87 search...
@ RTC 1 Rename. .. 2] Refresh
= @ ﬁ C1 ) i3 Copy Software Analyzer >
= mvs ‘ctﬁT‘szS.rtp. Y Team >
a RERUNKHRTC- + I Compare With >
XK Delete, ., Replace With 4
N API Sample Actions >
%" Search... Property Group 4
Add To Another Subproject ...
& ] Refresh Move To Another Subproject ...
zComponent > ~are Members as zFiles
Show in Remote Systems view i oad zFiles to z/OS
User Bulld. .. ) Properties Disconnect member from zFile
) ) Import z/OS Project... Edit B OPErues
Softwiare Analyzer » .

SHARE
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| » Computer » C_Drive (C) » RTC-Workspaces » JazzCS » com.ibm.team.website » WebContent » projects » cIm

Need ﬁne-grained SCM control? File Edit View Tools Help

. i Organize ¥ Open ~ Burn New folder
° ~
Check out the pending changes view | ProgramData ~ - Dtemodiied | Type
. H . . | RTC-Eclipse . . - )
ECIlpse RlCh Cllent_ . RTC-Eclipse-Workspaces 4 agility_at_scale 5/23/2012 11:53 A..  File folder
| RTC-Works . features 5/23/2012 11:53 A...  File folder
: : -Workspaces
«  Check in, dellver, accept changes X & Chp ). images 5/23/201212:53PM  File folder
vans Changes
. N | -pl 5/23/2012 11:53 A...  File fold
- Suspend, resume, discard changes ). Foundation-Jan-3 | eemerpn [ Tee
’ ’ N Jaz2CS 4. versions 5/23/2012 11:53 A...  File folder
azz
° Replace’ reload Out_of_sync | jazs [7] = compactjsp ‘ ] 5/23/2012 11:51 A.. JSP File
_ _ B New Snapshot 5/23/2012 1247 PM ISP File
H com.ibm.team.website ] P
- Resolve conflicts e
§ .settings
J. build @, Deliver
& docs %, Accept
Web Client: R = %
A WebContent dj Load...
° Open Change Sets and Work 4§ com.ibm.team.website.mirrol ety Relaad
- 9 Unload
= overview,sp Date modified 1:51 AM
JSP File Size £+ Change Flow Target...
XS0 65 F A Replace With »
4 incoming change sets Replace in 'JazzCS-Production'...
4[5 Rupa's JazzCS Workspace @
4 Jy JazzCS Expand Children

4 6 Incoming
I Jg Michel Morin 66238: Update install downloads page for DM 4.0 M8 May 24. 2012 7:47 PM (Yesterday)
I 4 ReubenVarzea 68141: Reserve library IDs for all the CLM 2012 articles/presentations May 24, 2012 2:25 AM (Yesterday)
I, ReubenVarzea 66578: Article: Licensing in CLM 2012 May 23, 2012 10:29 PM (2 days ago)

SHAREO
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RDz Integrated Debugger -y
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A GUIl-based multi-platform, multi-language debugger
v Full asynchronous mode
v" Thread-level control of multi-threaded applications
v" Automonitor support

RDz v9.0.1 Base Support:
v. COBOLV5.1,Vv4,V34
v' Batch, Batch IMS, Batch DB2, CICS 5.1, 4.2, 4.1
v Interactive Code coverage — Out of the box

RDz 9.1 new support:
v PLI v4.x, v3.9
v C/C++ V1R13, V2R1
v IMSTM
v' DB2 Stored procedures

SHAREO

Complete your session evaluations online at www.SHARE.org/Orlando-Eval ‘
in Orlando 2015
23 IBM August 2015




Debug Multiple Runtimes

Use the cross-platform debugger to
debug end-to-end systems as they
execute in the runtime

CICS
- Batch
Java
From the workstation:
View executing source code
Step through host code line-by-line
Set breakpoints
Alter working storage values
Alter register values
« Etc...
Debug z/OS and distributed code

* in the same interface even stepping
between runtimes and platforms!

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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- Q com.ibm.debug.load [Compiled Application]
-1 1§ State: <stopped:> Connection: 0S/390(R) (3.39.64.151:2873)
- Thread:1 (Runnable )
= MADLO2:01
g Process: 458961208 Program: MADLO2
<] | §
BB, DEMOMVS. hce @ Web Browser | %%.5Y5030.EPS.SYSDEBUG(MADLO2) &2
Line 88 Column 1 Insert Browse
R T 4 + 5 + 6 + T

g6 RO00-MAINLINE.
87 MOVE DFHCOMMAREZ TO DFHCOMMAREA-LINK

» 88 PERFORM A100-OBTAIN-CURRENT-DATE
89 PERFORM A200-CALCULATE-DAY-DIFFERENCE
90 PERFORM A300-FORMAT-DATE
91 MOVE DFHCOMMAREZ-RETURN TO DFHCOMMARER
92 GOBACK
95 A100-OBTAIN-CURRENT-DATE.
96 MOVE FUNCTION CURRENT- DH."'E(l 8) TO W-CURRENT-DATE

am AAMPTTTT TT ATTARTATT nATD T =

_Breakpoints | Registers : Memory Rendering ' Monitors Modu!es

@ \W-DAY-DIFFERENCE = FEEFFFrrr

@ W-PICSTR-IN

® \W-DATE-IN-CEE

® FC

? W-OUT-DATE =" rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrFrFrrFrFrrFrIFrFrrFrrrr

® \W-PICSTR

@ DFHCOMMAREA-LINK

@ DFHCOMMAREA-RETURN

® DFHCOMMAREA ='"r..rrrrrrrrSerrrnSeirrrn@.rrrrh= @t &l
| @ DFHCOMMAREA- rerrrerrenSerern$rorrrn @ rrrch @t 80\
|[£ ]“ S— 11y

|+00000
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Enhanced Application Quality — Code Coverage s )
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Measure and report test coverage of an application
*Supports multiple languages including COBOL and Java
‘Leverages the Integrated Debugger technology
*Indicates what source code was tested and remains to be tested
*View Coverage at module / source / procedure level

_L=E: Property-Group-1 lls; Code Coverage Report (Oct 18, 2011 12:19:59 PM)

a2 R s e S

= +—*A-1-B-—+ 2 + 3 + 4 + S + 6 + ==
3¢ FLEIURI & lU-FRUCLDD—AUU— LRAN

WHEN 'DELETE'

PERFORM 2Z0-PROCESS-DELETE-TRAN

_L:E: Property-Group-1 lieg Code Coverage Report (Oct 18, 2011 12:19:59 PM) £2 el YENKATU,COBOL.SYSDEBUG(SAMI).cob

Code Coverage Report

WHEN OTHER
Code Coverage Summary IF TRAN-COMMENT NOT = '#!'
- MOVE 'INVALID TRAN CODE:' TO ERR-MSG-DATAl
ode coverage report, generated Oct 18, 2011 12:19:59 PM =R MOVE TRAN-CODE TO ERR-MSG-DATLZ
’ PERFORM 299-REPORT-BAD-TRAN
Element Coverage Covered Lines Total Lines END-IF
= B samt 17 156 END-EVALUATE
A END-IF
= = samt 17 156 MOVE TRAN-KEY TO WS-PREV-TRAN-KEY
= Sl VENKATU.COBOL.SYSDEBUG(SAM!).cob 117 156 IF WS-TRAN-OK = 'Y'
% sami() 75% 17 156 PERFORM 830-REPORT-TRAN-PROCESSED
END-IF
END-IF .
200-PROCESS-UPDATE-TRAN.
ADD +1 TO NUM-UPDATE-REQUESTS.
PERFORM 720-POSITION-CUST-FILE.
IF CUST-KEY NOT = TRAN-KEY OR WS-CUST-FILE-EOF = '¥'
MOVE 'NO MATCHING KEY: ' TO ERR-MSG-DATA1
MOVE TRAN-KEY TO ERR-MSG-DATAZ
Report PERFORN 299-REPORT-BAD-TRAN
= (1 - (i (= ' (™ . (e ELSE
€| Remote Error List | 4 2{OS File System _El-'g Property Group M | (5] Snippets ﬁRemote System D | =, Remote Reconcile | || Coverage Launch .
* Subroutine SAMZ will apply an update Lo & CusStomer recordc

Launch Name

SAM1-2011_10_18_121959
SAM1-2011_10_17_163634
SAM1-2011_10_17_160130
SAM1-2011_10_14_132043
SAM1-2011_10_14_130134

Launch Date
Oct 18, 2011 12:19:59 PM
Oct 17, 2011 4:36:34 PM
Oct 17, 2011 4:01:30 PM
Oct 14, 2011 1:20:43 PM
Oct 14, 2011 1:01:34 PM

CALL 'SAMZ' USING CUST-REC,

TRANSACTION-RECORD,
W3-TRAN-OK, WS3-TRAN-MSG
IF WS-TRAN-OK NOT = '¥'

MOVE WS-TRAN-MSG TO ERR-M3G-DATAL

MOVE SPACES

TO ERR-MSG-DATAZ

PERFORM 299-REPORT-BAD-TRAN

SHAREO
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SAM1-2011 10 14 124502 Oct 14, 2011 12 45 0z PM
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Enhanced Quality & Structure Analysis — Code review O |

Predefined rules and templates
« for COBOL and PL/I applications

* Ensure corporate standard adherence

e Custom rules for COBOL and PL/I

€ Add Custom Rule @

Select Template
Select a template to use For this rule

-~ An inkne PERFORM statement cannot exceed the specified ine number limit
%~ Avold calling the specfied routing

7 Avoid incudng the specified copy book

% Avoid nesting IF statements deeper than the specified number of levels

7 Avoid static cals except for the specified program name

- Avoid using the selacted compiler directives

' EYEC SQL: Use a WHERE clause in selected statements

- Follow the specified naming convention for COBOL file names

%~ Procedure dwision statements cannot exceed the specified ine number limit
7 Use a scope terminator phrase with the specified COBOL statement type
%~ Use comments to describe all paragraphs

7 Use comments to describe all sections

- Use the specified prefix with condition names

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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=719 COBOL Code Review [0/43]
=20 2 Naming Conventions [071]
[] (& Use a program name that matches the source file name
20 (2 performance [0/9]
[T 8 Avod INITIALIZE statements. Use elementary MOVE statements or YALUE clauses,
[] & Aved OCCURS DEPENDING ON phrases
[ & Aveid using subscripts to access a table. Use indexes.
[] & EXEC SQL: Avoid SELECT *
[7] f] EXEC SQL: Use an ORDER BY clause when declaring a cursor
[7] 1| Specify 0 RECORDS for BLOCK CONTAINS clauses in file description entries
[T 4] Use an EVALUATE statement rather than a nested IF statement
[7] 1] use an odd number of digits in a COMP-3 or PACKED-DECIMAL data definition
[] [E] use binary subscripts
2-0 (2 Program Structures [0/33]
[T 8 Avod ACCEPT statements
Avoid ACCEPT statements containing FROM CONSOLE or FROM SYSIN
Avoid ALTER statements
Avoid CALL statements with a kera program name
Avoid CANCEL statements
Avoid COPY SUPPRESS statements
Avoid CORRESPONDING phrases
Avoid DISPLAY statements containing UPON CONSOLE
Avoid ENTRY statements
Avoid EXIT PROGRAM statements
Avoid GO TO statements
Avoid GO TO statements, except those that reference an EXIT paragraph
Avoid IF without ELSE
Avoid NEXT SENTENCE phrases
Avoid PERFORM, except PERFORM section
Avoud RESERVE clauses in FILE-CONTROL paragraphs
Avoid STOP RUN and STOP literal statements
Avoid THRU phrases in PERFORM statements
Avoid using level-88 entries in data descriptions
Avoid using more than one EXIT statement per section
Avoid using SECTION in the procedure division
Avoid XML PARSE statements
EXEC CICS: Check EIBRESP after NOHANDLE
EXEC CICS: Use DFHRESP to check the return value
EXEC CICS: Use the RESP aption

O000000000000000000O00000000
] ) ) () ) ) () o ) () ] o) ] ) [ o] ] (o) ] ) () o)

=
2
8
:
g
g
2
:
8
:

[] 1] use an EXIT paragraph in each section
[ 4] Use 3 WHEN OTHER phrase with an EVALUATE statement

SHAREO
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zUnit: Unit testing framework for z/OS Y

iy

A Framework for developers to write:
- repeatable, self-checking unit tests, based on xUnit.
« xUnit a light-weight architecture to implement unit test frameworks.
- JUnit, for example, is a very popular instance of the xUnit architecture.
« zUnit is an xUnit instance for System z
« zUnit encourages continuous integration and continuous testing
« for System z Application development and maintenance

USER.ZUNIT(TESTCASE)

| TESTCASE(...) |_\ zUnit Test Runner API
| ADDTESTS2(...) l— ZXUTCINI(...) |
| SETUPZ2(...) } ZXUTCADDC(...) |
| TEARDOWN 2(...) } ~~~~~~ ZXUASTFM(...) |
| TESTO0012(...) } - \ ZXUASTFA(...) |

/,/"" Invoking the assertion APIs in the
} SETUP, TEARDOWN, or active TEST
entry will fail the current Test.

| TESTRNn2(...)

1_anguage-specific details:
In COBOL, this is the first program appearing in the Test Case source file and it will
be invoked by the Test Runner for Test Case initialization.
In PL/I, the is the procedure declared with option(fetchable) in the Test Case source
file and it will be invoked by the Test Runner for Test Case initialization.
2Language-specific details:
In COBOL, these are expected to be subprograms (non-nested and therefore
compatible with FUNCTION-POINTER).
In PL/I, these are expected to be internal procedures that are declared at the

package level (non-nested). s HAR E
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IBM Problem Determination Tools for z/OS (PD Tools) "

S H ARE
:' Application Performance Analyzer for z/OS Debug Tool for z/OS "_
l [ ]
: = |dentify performance and response » [nteractive debugging, understanding .
. time problems. Assists in reducing execution flow, COBOL modernization, -
: resource consumptions. code coverage and much more. .
Fault Analyzer for z/OS File Manager for z/OS
: = Abend analysis at source-level = Data manipulation on z/OS including .
: reporting to speed up the problem data in DB2, IMS, CICS, MQ, data sets .
. analysis steps. and HFS files. -
IBM Problem Determination Tools Modernization Solution Pack

. .
...IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII“
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IBM Debug Tool Version 13 /:ﬁ/
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COBOL LOCATION: SAM1 :> 315.1
Command ===)> Scroll ===> CSR

Debug Tool can help you increase debugging efficiencies and reduce
application development cycle times.

= Program testing and analysis aid that helps you

examine, monitor, and control the execution of applications on z/OS
(CICS/DB2/IMS/COBOL/PLI/ASM,C/C++/ASM/JAVA w Toolkit)

D e S B e B

1 BALANCE-COUNT +0000006.00
2 NUM-DETAIL-LINES +000000005

3 xxxxxxx kXX AUTOMONITOR XX XXX XX XX

02 CUST-NAME "Parker, Ford
02 RPT-CUST-NAME 'Deeds, Darren

KKK K KKK KKK KKK KKK K KKK KKK KKKKXKX BOTTOM OF MONITOR %3 OK K XOK XK K K XK X K XK K K XK 3K K XK K K XK K K XK K X X X X

CALL 'SAM2" USING CUST-REC,
CUSTOMER-BALANCE-STATS

MOVE CUST-ID TO RPT-CUST-ID

MOVE CUST-NAME TO RPT-CUST-NAME

MOVE CUST-OCCUPATION  TO RPT-CUST-OCCUPATION

* Proven 3270 and eC“pse interfaces MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALANCE

* Improved Code Coverage facilities for COBOL and PL/1
+ Automatic start of IMS MPP region with dynamic transaction ~ 9023 €0
routing :
» Playback support in RD/z

» Support for new instruction set available with z13 hardware
» Support for Enterprise COBOL V5.2 and V5,1 compilers

» Support for Enterprise PL/I V4.5 compiler

» Support for z/OS XL C/C++ V2.1 compilers

» Support for CICS Transaction Server V5.2

» Supporting CICS TS V5.3 Open Beta program

+ DB2 V11 for z/OS

* IMS 13 Transaction and Database Servers

+ WAS for z/0OS V8.5

* MQ for z/OS V8.0

777777777777777

S Console & Tasks| [ Problems) B3 Debug Consok| 0 Memory. W% % e[| 28 5--0

Process: 539013544 Program: SAM1
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Debug Tool: Continuous advancements =

Technical Preview

Web: Code coverage

= Browser interface for reviewing code coverage report.
= Quickly understand coverage of regression testing effort.

ry
S E,
Educate - Network - Influence
Summary and chronological Information
Connected to: TLBAO7TME.TOROLAB.IBM.COM

Groups

= Drill down to source line level for detailed analysis.
= Code coverage services can be accessed via APls. o

Regression

92%,, glen
87%,, Jesse

55%,, francisco

Ecllpse Load Module Analyzer ™ ™ e

Analyzes MVS load modules or program objects to
determine the language translator (compiler or assembler)
used to generate the object for each CSECT.

» |nvoke Load Module Analyzer from Eclipse environment.

ISPF JCL Wizard

An ISPF edit macro that can be used to modify a JCL or
procedure member, creating the statements to invoke
Debug Tool in various environments.

= Creates statements to invoke Debug Tool for z/OS for:
= Terminal Interface Manager, Mainframe Interface, Remote GUI.

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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i Lookup (@ /05 Job B DTSP Server Profile E DTCN Server Profiles f2 Instrument JCL for Debug Tool Debugging ™ Load Module Analyzer | £ LMA Report Views

MOVE

SPACE TO TBND@®SF-DATA-OUT.

IF TBND®E@SF-DATA-IN IS NUMERIC

IF TBND®E@SF-DATA-IN u 1 OR TBND@®3F-DATA-IN

END-

MOVE

MOVE "INVALID TABLE 2 POINTER' TO TEND@B3X-MSG

MOVE WK-LETTER (TBND@®SF-DATA-IN) TO

TBND@©3F -DATA-OUT

IF

'TABLE 2 PTR NOT NUMERIC' TO TBNDBO3X-MSG

LMAREp ¢ ELIN.CCS.LOADPDSE | LMAReport_ELIN.CC5.LOADPDSE 53

er 53

SHARE®©
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Enterprise COBOL V5.1 & V5.2 Exploitation s

Enterprise COBOL V5.2
. Provides easy migration from COBOL V5.1

. Includes all enhancements delivered in COBOL V5.1
PTFs
— Restored migration features, performance features,
new programing features
. Provides Day 1 support for z13 processor
— Instruction scheduler tuned to new micro
architecture at ARCH 11
— Expanded use of Decimal Floating Point for
PACKED-DECIMAL data
— Uses new SIMD instructions for INSPECT
TALLYING or REPLACING statements
. Improves Application Performance
—  Well-structured, compute intensive batch
applications running on z13 (compiled with
Enterprise COBOL V5.2) have shown CPU time
reduction of up to 14% over the same applications

running on zEC12 (compiled with the GA release of
Enterprise COBOL V5.1)

1 Results are based on an internal compute-intensive test suite. Performance
results from other applications may vary

developerWorks Article: Prepare to upgrade to Enterprise COBOL for z/OS V5
E 'se COBOL for 2/0S V5.1.1 Miaration Guid

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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PD Tools Exploitation iy

The new DWARF format side file of COBOL V5.1
brings a significant advantage for its users especially
when performing problem diagnosis using tools like PD
Tools:

—  Program information required for problem
diagnosis is stored in the same file as the load
module.

— This simplifies the management of side files as it
is no longer required to maintain load modules
and matching side files separately.

— Since DWARF information is created and stored
while link edit the program, it eliminates the
possibility of side file mismatch.

— No performance penalty for selecting the DWARF
option. DWAREF information is not loaded into
storage while program executes normally. It is
only read from the file when it is required by
problem diagnosis tools like PD Tools.

Application Performance Analyzer for z/OS, Debug Tool
for z/OS and Fault Analyzer for z/OS fully exploit the
new DWARF format COBOL V5.1 side file format.

All tools supports new z13 hardware instructions
exploited by the compiler.

File Manager for z/OS continues to support COBOL
V5.1 level COPYBOOKS.

SHAREO
in Orlando 2015 ‘
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Improved Productivity

Application is abending. What do | do?

Simpl{S@B in COBOL program analysis
Steps without FA:

1.
2.

3.

Capture CEEDUMP dump
Determine abend offset+t0 program from

dump traceb
Obtain a matching piler’listing — need

to make sure it really matches!

. Using the listing, identify the matching

source line for the abend of
. Identify data fields mvolve

offsets into working storage

. Validate the content of each data field in

the dump to determine the one(s) in error

. Fix the problem

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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Do | really want to do this?

SHAREO
in Orlando 2015 ‘



Improved Productivity
Solution provided by Fault Analyzer report

. pthfmd2:2820/KENICHLHISTORY(F00002)-Report
1 -

IBM FAULT ANALYZER SYNOPSTIS
A system abend @CB occurred in module COBTSE program COBTSE at offset X'458'.

A program-interruption code 000B (Decimal-Divide Exception) is associated with
this abend and indicates that:

N OWOWNOWV AW
i

The divisor was zero in a signed decimal division.

[
B w

15 code that immediately preceded the failure was:
16

17 Source

18 Line #

19  ------

20 000017 DIVIDE NUM1 BY NUM2 GIVING NUM3.
21

22 The COBOL source code for data fields involved in the failure:
23

24 Source

25 Line #

260 ------

27 000006 01 NUM1 PIC 99 VALUE ZERO.

28 000007 01 NUM2 PIC 99 VALUE ZERO.

29 000008 01 NUM3 PIC 999 VALUE ZERO.

2

31 Data field values at time of abend:

2

33 NUML = 10

34 NUM2 = @ *** Cause of error ***

35 NUM3 = 23

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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—

The cause of the failure was program COBTSE in module COBTSE. The COBOL source T\

J\

2 Module COBTSE, program COBTSE, source line # 17: Abend SOCB (Decimal-Divide Exceptionl

~

~

—

Gives you an explanation of
failure and pinpoint erroneous
source line #

Displays source information
involving in the error

Showing you precisely what
data needing the fix

SHAREO
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COBOL Explorer: Post-mortem debugger e :

Want to understand the execution path which led to a failure from a dump?
Want to see how a variable changed and contributed to a failure?

COBOL Explorer is a new feature of Fault Analyzer which lets you interactively
navigate through your application from the point of failure, examining variable ref/def

Start

Main program 1
Statement you need to fix!!!

|MOVE 0 AVALUE. | - Subroutine CALC l

CALL CALC USING|AVALUB ATOTAL.

LINKAGE SECTION.
01 X PIC 9(4).
01Y PIC 9(4).

DIVIDE Y BY X GIVING Z. - Point of Failure

Complete your session evaluations online at www.SHARE.org/Orlando-Eval ‘
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Available in Fault Analyzer V13 with PTF Ul18641
Watch the video @ http://www.youtube.com/watch?v=ZXwsaBnfk2Q




File Manager: Continuous advancements )
Data scrambling — protecting sensitive informaton = ke

File Manager in conjunction with Optim ODPP APIs provides powerful data
scrambling for your enterprise data residing in a variety of locations on z/OS.
«  Work with complex data structures such as SMF records and CSC Hogan Systems data.

« Support for most data sources found on z/OS: DB2, IMS, Data Sets, HFS files,
WebSphere MQ, and CICS TS.

« Take advantage of powerful File Manager’s copy function.

Source data COPY types Scrambled data

1. Simple copy

1 [ | | | I I I
—» (scramble) =

2. Reformat copy ][]
—_— . —_—
—> (scramble) = o
[N I O

3. Selective copy .
ogan SMF dat: ogan
I ate data
— (scramble) — N .-

Complete your session evaluations online at www.SHARE.org/Orlando-Eval R ‘
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APA: Continuous advancements =

. H
How to fix performance related problems?
L APA - IBM Problem Determination Tools Studio — - - - - '{ D-I
File Edit Novigate Search Project Run Window Hd | NIS JOD IS mostly CPU intensive, but also has a
o | (]Detail.. EJRepor. X = & E] so1: m =
2| Bleaek “ b
4 S - Statistics/Storage S01: Measurement Profile £9
g S01 - Measurement Profile
E S02 - Load Module Attributes I
503 - Load Module Summary overall CPU Activity Reports: —
S04 - TCB Su samples 10,000 100.0% " " " ' o C01 €02 ¢03 ¢O05
LU/ CPU Active 5,582  55.8% C07 W01 w02
S05 - Memory Usage Timeline WAIT 4,126  41.2% "——————
S06 - Data Space Usage Timel Queued 292 2.9% =
S07 - TCB Execution Summan
S08 - Processor Utilization Sur CPU Usage Distribution Reports:
. CPU Active 5,582 100.0% " " " " " v oot C01 CO5 ¢c08 wO1
e ZO:U-‘:\deasuAreml;:t Analysis Application 2,814  50.4% "——
4 C- sage Analysis system 2,026  36.2% — B
C01 - CPU Usage by Category DB2 SQL 0 0.0% Much of the CPU
€02 - CPU Usage by Module Unresofved 632 11.3% = time is in application
N unresolve 632 11.3%
C03 - CPU Usage by Code Slic IMS DLI call 0 0.0% pp
C04 - CPU Usage Timeline mOdUIeS
€05 - CPU Usage Task/Categc MOsSt CPU Active Modules ReporTsT - T i
C06 - CPU Usage Task/Modul CPU Active 5,582 100.0% co2
SAM2V 2,813 50. 3% ——
C07 - CPU Usage by Procedur IGZCPAC 1.853 33,1 S—
C08 - CPU Referred Attributio IDAO19L1 211 3.7% =
- : IEAVELK 33 0.5% =
C09 - CPU Usage.by PSW/Obj TAXPQ E 0. 1% =
> D - DASD /O Analysis
p W - CPU WAIT Analysis i
) . o Most CPU Active CSECTS Reports:
> G - Coupling Facility CPU Active 5.582 100.0% ' ' ' 't ot ototoroto» €02
b J-Java Measurement SAM2V in sam2v 2,813 50, 3% me——
IGZCXDI  in IGZCPAC 1,852  33.1% e—— -
4 |T ' £ o T - T - - »
0:0 : @ v DEMOMVS
Complete your session evaluations online at www.SHARE.org/Orlando-Eval ‘
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APA: Continuous advancements
How to fix performance related problems?

[E] s01: Measureme... [E] W03: Wait Time ... 523  [E]WoL: Wait Time.. [E]S09: Measureme...

WO03: Wait Time Referred Attribution (0076/DNET074A)

Name

| sAM1v-001

- SAM1V

~ SAM1V

= 0

HEoED e | @B | Y#Blae|X%

Description

TCB=006FF3A0

Application
Program

- 001876

IDAO19L1

IDAO19R3

- IDAO19RL

- 001782

Complete your session evaluations online at www.SHARE.org/Orlando-Eval
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IDAO19L]

IDAO19R3

IBM

Attribution
offset in
SAML1V
virtual
1/0 (VIO)
and VSAM
virtual
1/0
(vio)
and VSAM
virtual
1/0
(vio)
and VSAM
Attribution
offset in
SAM1V
virtual
1/0 (VIO)
and VSAM
virtual
1/0
(vio)
gpd VSAM

Percent of Time in WAIT

evesecsedenccdec..

41.26 °
41.15

CSECT in SAM1vV 41.15

38.58

38.58

38.57

1.28 &

1.28 &

0018EC

* 10.00% =+1.0%

00157E
00158C

001580

001580
0015F0
0015FC

001618

00177

0 001788

001782
017C0

001
0018

001876
001884

001892
001898

001908

IF CRUNCH-IO-LOOPS > 0
OPEN I-O CUSTOMER-FILE2
<- Wait time attributed to above statement

SHARE,

Educate - Network - Influence

EVALUATE WS-CST2FILE-STATUS
WHEN 00"
- = = = e - - - - 8 1ine(s) not displayed
IF WS-CUST2-FILE-OPEN = "Y'
PERFORM 510-CRUNCH-CUSTFILE
CLOSE CUSTOMER-FILE2
<- wait time attributed to above statement
END-IF

END-IF .
- - - - - - - - - 29 T1ine(s) not displayed
512-ADD-CUST2-RECORD .
MOVE WORK-KEY TO CUST2-KEY .
. WRITE CUST2-REC .

- t time attributed to above statement
IF WS-CUSTFILE-STATUS NOT = '00°
DISPLAY 'I/O ERROR ON CUST2 VSAM WRITE' .
- - - - - - - - - 6 line(s) not displayed
514-DEL-CUST2-RECORD .
MOVE WORK-KEY TO CUST2-KEY .
DELETE CUSTOMER-FILE2 .

<- wait time attributed to above statement

IF WS-CUSTFILE-STATUS NOT =
DISPLAY 'I/O ERROR ON CUST2 VSAM WRITE' .
* GENERATE CPU USAGE IN SAM2V

MOVE CRUNCH-BALANCE-STATS-ZEROS TO CRUNCH-BALANCE-STATS.
CALL "SAM2V' USING CUST-REC, CUSTOMER-BALANCE-STATS,

£
CRUNCH-CPU-LOOPS .
ADD +1 TO WORK-KEY-NUM.
- - = - - - - - - 18 line(s) not displayed
730-READ-CUSTOMER-FILE.
B READ CUSTOMER-FILE
<

m
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Summary -

eeeeeeeeeeeeeeeeeeeeeeeee

Many companies spend >70% on keeping lights on, and that amount is increasing
IT organizations have problems modifying applications at speed of business

IBM provides a structured approach to incrementally modernize your portfolio

* based on business priorities

Change without a plan is chaos

A Plan without change is stagnation

Business goals change

» applications need to change to address goals

Continual renewal is required

+ tools help to guide, govern, drive, and accomplish change

SHAREO
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Getting started =

Next steps to modernize your enterprise applications SHARE

www.ibm.com/rational/modernization

> Try latest System z software for free » Success stories

> Sign up for free web-based training > Latest news on System z twitter
> Join IBM Rational Cafe Communities > Latest customer videos

> Get prescriptive service solutions > Latest skills: System z job board

Optimize

%

Revitalize ETEpieE

Modernization

Enabling Product
and Service Innovation

2 SHAREO®
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.
2 2= z =[5 gTa 716
Hindi ” n. Italian éllall@m

(racias

Spanish

Cnacunbo

SSSSSSS

Obrigado

Brazilian Portuguese

EALH]

Simplified Chinese

BESIOl  fype5cXnElLr:  ZARBUC

SHARE 9¢
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Notices and Disclaimers /5/

Copyright © 2015 by International Business Machines Corporation (IBM). No part of this document may be reproduce¥ A R E,
transmitted in any form without written permission from IBM.

U.S. Government Users Restricted Rights - Use, duplication or disclosure restricted by GSA ADP Schedule Contract with
IBM.

Information in these presentations (including information relating to products that have not yet been announced by IBM) has been
reviewed for accuracy as of the date of initial publication and could include unintentional technical or typographical errors. IBM
shall have no responsibility to update this information. THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY WARRANTY,
EITHER EXPRESS OR IMPLIED. IN NO EVENT SHALL IBM BE LIABLE FOR ANY DAMAGE ARISING FROM THE USE OF
THIS INFORMATION, INCLUDING BUT NOT LIMITED TO, LOSS OF DATA, BUSINESS INTERRUPTION, LOSS OF PROFIT
OR LOSS OF OPPORTUNITY. IBM products and services are warranted according to the terms and conditions of the
agreements under which they are provided.

Any statements regarding IBM's future direction, intent or product plans are subject to change or withdrawal without
notice.

Performance data contained herein was generally obtained in a controlled, isolated environments. Customer examples are
presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual
performance, cost, savings or other results in other operating environments may vary.

References in this document to IBM products, programs, or services does not imply that IBM intends to make such products,
programs or services available in all countries in which IBM operates or does business.

Workshops, sessions and associated materials may have been prepared by independent session speakers, and do not
necessarily reflect the views of IBM. All materials and discussions are provided for informational purposes only, and are neither
intended to, nor shall constitute legal or other guidance or advice to any individual participant or their specific situation.

It is the customer’s responsibility to insure its own compliance with legal requirements and to obtain advice of competent legal
counsel as to the identification and interpretation of any relevant laws and regulatory requirements that may affect the customer’s
business and any actions the customer may need to take to comply with such laws. IBM does not irowde legal adwce or

represent or warrant that its services or products will ensure that the customer is in complianc
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Notices and Disclaimers (con’t)

:

®

Educate - Network - Influence

Information concerning non-IBM products was obtained from the suppliers of those products, their published
announcements or other publicly available sources. IBM has not tested those products in connection with this
publication and cannot confirm the accuracy of performance, compatibility or any other claims related to non-IBM
products. Questions on the capabilities of non-IBM products should be addressed to the suppliers of those products.
IBM does not warrant the quality of any third-party products, or the ability of any such third-party products to
interoperate with IBM’s products. IBM EXPRESSLY DISCLAIMS ALL WARRANTIES, EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any
IBM patents, copyrights, trademarks or other intellectual property right.

. IBM, the IBM logo, ibm.com, Bluemix, Blueworks Live, CICS, Clearcase, DOORS®, Enterprise Document
Management System™, Global Business Services ®, Global Technology Services ®, Information on Demand,
ILOG, Maximo®, MQIntegrator®, MQSeries®, Netcool®, OMEGAMON, OpenPower, PureAnalytics™,
PureApplication®, pureCluster™, PureCoverage®, PureData®, PureExperience®, PureFlex®, pureQuery®,
pureScale®, PureSystems®, QRadar®, Rational®, Rhapsody®, SoDA, SPSS, Stored|Q, Tivoli®, Trusteer®,
urban{code}®, Watson, WebSphere®, Worklight®, X-Force® and System z® z/OS, are trademarks of
International Business Machines Corporation, registered in many jurisdictions worldwide. Other product and
service names might be trademarks of IBM or other companies. A current list of IBM trademarks is available on the
Web at "Copyright and trademark information" at: www.ibm.com/legal/copytrade.shtml.

SHAREO

Complete your session evaluations online at www.SHARE.org/Orlando-Eval ‘
in Orlando 2015
42 IBM August 2015




