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information, including but not limited to, loss of data, business
interruption, loss of profit or loss of opportunity.

IBM products and services are warranted per the terms and
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The IDz Workbench Curriculum

» Module 1 — 1Dz Terms, Concepts and Navigation

» Module 2 — Editing Your COBOL Programs

= Module 3 — Analyzing COBOL Programs

» Module 4 — Remote Systems — Connect, Navigate and Search

= Module 5 — Remote Systems — Dataset Access and Organization

= Module 6 — Remote Systems — ISPF 3.x, Batch Jobs and Batch Job Management
= Module 7 — MVS Subprojects — Organizing PDS Members and SCM Checkout

= Module 8 - The Data Tools — SQL Code/Test and DB2 Table Access

= Module 9 - Debugging z/OS COBOL Applications

Optlonal Modules
= |Dz/Endevor Integration Through CARMA
= zUnit — Unit Test
» Code Coverage — Test quality feature
= Code Review — Application quality feature
= Menu Manager — Integrate ISPF REXX Execs and CLISTs
= Web Services — SOA development

®



Course Assumptions

1. You know ISPF and have used it for at least two years, doing
production work on z/OS with COBOL, PL/l or Assembler

» Note that all of the workshops in this course are in COBOL — although
files exist that are Assembler and other languages for you to experiment
with — as time permits

2. You have:
» No experience with Eclipse or IDz
» Some experience with PC tools
* You have used MS-Windows applications for at least one year
» IDz installed and running on your workstation at version 8.0 or later

* Note that all ISPF discussion/examples and screen captures
assume IBM-installed ISPF product defaults — not any 3" party
or custom Dialog Manager applications you may have installed
on your mainframe

®



How to succeed at this class...

WOIKSHOPS

1. Attend class:

- Ask questions 2. Do the exercises
i In Labs.pdf:
Follow the product workflow o pth . 3 Apply the
- Identify the terms, concepts - Iterate thru the workriow .
& vocabulary - and relate the and practice the tool navigation techni QuUES t(_) you.r
IDz tools/techniques to ISPF (build eclipse muscle memory) | APP-Dev projects:
- Discover the productivity - Commit the U.I. and product - Master the product workflow
features layout to memory & navigation
- Explore features both covered | - Gain more productivity and
and not covered during class speed over time, and use the
features to improve application
IMPORTANT NOTE: quality

If while you are taking this class your find that you do not have the time to complete the
workshops between sessions:

» Do what you can to follow the instructor's demo during class - and ask questions
» Show up 15 minutes early to each session - ask questions, listen to others' questions
» At the end of each session we will take 15 minutes to cover additional productivity topics

FWIW - You can re-take any module in this course during a scheduled Entry Level training class
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https://developer.ibm.com/mainframe/idzrdz-remote-training/

IDz Across the Modern SDLC

z/OS Application

Development
Maintenance and
Production Support

Y ™\

SOA/Web Services En t?l’ P I'tI_S E
API Integration pplication

Remote and Local Search
T ey Modernization

IDz Static Analysis Tooling

Analysis

Parallel/Agile Lifecycl

IBM Debugger & Unit Test

Build/Test
Code Coverage . .
File Manager/Fault Analyzer DevOps IDz Graphical Modeling Tools
DB2/SQL and IMS/DLI Tools ; ;
Batch Job Management P pe“ne

e

- Language Sensitive Editors
Construction COBOL, PL/1, JCL, SQL,
| Assembler, REXX/CLIST,
BMS,MFS Graphical Editors
Access to your shop’s custom Code Review
B |SPF Tools and Procedures

Development




B, demomysccIpokibmeom hee
(Current hast connection profile is: /HostConnectProjectfiles/demamsccdpokibmeom.nce

Access to Host Connection Emulator T ——

» From the Remote Systems view, launch Host Connection Emulator [
for 3270 access to your shops ISPF panels/CLIST/REXX Execs.

» Use IDz for:

Code Analysis/Project Research & Documentation
Test/Debug & Code Coverage

High-productivity code development

DB2/SQL Development Host Connection
Test Data Create/Update . Emulator
ABEND Root Cause Analysis

v Vv Vv Vv Vv Vv

Eclipse and Advanced Advanced
Improved Screen COBOL Static Source Editing Test & Debug DB2 Tools
W  Real Estate W Analysis Tools - Tools | |

P
PMOVE REMAINING-DEDUCTIBLE TO PATIENT-DEDUCTIBL il bt B =
IF IN-NETHORK fate Pl TR0 . L L
HOVE 80 TO REIMBURSE-PCT
ELSE select ¥ CED »ff consam »iff 10oon
MOWE 70 TO BEIMBURSE-PCT Selected v piff 20-onoce piff o-wmre-comrour-rs
Brmselect Ak
novE TO  CALC-TYPE-SW.

MOVE ZERO TO CALC-CALL-RET-CODE. Fiker view 4 w2

CALL LBCST' USING CALC-COSTS-REC, CALC-CALL-RET-CODE.
N 2= Outline I+~ Variables | % Breakpoints
IF CAL RE “ODE EQUAL Fouree *
HowE e ¥ —— Preprocessar Statements v
v LCBCS Y .
TO ABEND-REAICN " .
. . . . . . . ~ % CUST-KEY
50 TO 1000-ABEND-RTN. s Contzc RN ) I 34 N — | 2 i & 2 o u & ~
Dista Elemert: CALL "SAMA® USING CUST-REC, TRANSACTION-RECORD, -~ ® CUST-ID = 26
] WS-TRAN-OK, WS-TRAN-HSG & CUST-REC-TY!
| IF WS-TRAN-OK MOT = 'Y & TRAN.KEY =
R HOVE WS-TRAN-MSG TO ERR-MSG-DATAL oy .
8 Remote System Detais | Remate Erar st |+ 2/0 Fie Srstem Mapping |13, Froperty Group Manager | %5~ Fragram Cantral Floy MOVE SPACES 10 ERR-MSG-DATA2 ® CUSTKEY
. . PERFORM 299-REPORT-BAD-TRAN s
: ELSE
Debiz fs 4 ADD +1 TO MuM-CRUNCH-PROCESSED -
! \ Prafile A5 v .
1 oco-HouEEEPIHE feut) 47 000-EXIT Valdate ® CUST-ADDR = Kalchbuehl 17000
f Softwars Analyzer v 000446 0. ® CUST-CITY = ‘Chur
Tosm v I 808447025906 ADD +1 TO NUM-ADD-REQUESTS . ® QSTSIATEm
. 9064481030000 PERFORM 720-POSITION-CUST-FILE. . )
{9 050-L0AD-FQUIPMENT-TABLE} - ;m:t‘:hlf : = IF CUST-KEY = TRAN-KEY ® CUST-COUNTRY = ‘Switzeniand
S MOVE 'DUPLICATE KEY TO ERR-MSG-DATAL @ CUST-MONTH
Start Flagging Changed Lines MOVE TRAN-KEY ERR-MSG-DATAZ ® CUST-GCCUPATION = Limo Drive
: ) . " Prcferences PERFORM 299-REPORT-BAD-TRAN ® CUST-N ‘ore notes. And yet mare notes.Some
(i PATSRCH] »| 1 200-5EARCH RN+ »| T 200-EXIT - . ELSE 3
L o Local Synkax Chack bl 000454 030600 MOVE SPACES TO WiS-CUST-REC .
'1l'||>¢-umN||Nr: B e T Tminome e e e en
: Open Copy Member # Debug © . 4 Remate Systems| & Debug Console. [) Memary
»{ {7 100-007 Wi Copy Mamber » & 5AM3 [Incoming Remaote Debug Session
. Brawisn Copy Member ~ i Platlor: 205 390X Co enshots firefox comS0599
[ﬂ'mcm.c P - - —— « i Theead:1 (Runnable]
: Contart sskt i Space 210-PROCESS-ADD-TRAN : SAM3 - 03
¥ ] D00-EXIT w 100-PROCESS-TRANSACTIONS : SAM3 ; 02
» 11 1000-ABEND-RTH | 9
p 5 " J 0D0-MAIN : SAM3 :01
41 000-CLEANLP T B =




IDz for ISPF Developers

Topics:

= Code Analytics — Understanding the domain
= Code Search — The Find and Replace Dialog
= Code Filtering — Abstract views of your source

Paragraph (control flow), Data Flow Analysis
Optional Topics
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Understanding the program analysis domain

To maintain, support, migrate, modernize or rewrite existing COBOL programs
you need to understand their structure and functionality

Analysis — Business purpose/"Why?"

Bug finding — unwanted run-time behavior

Discovery — learning the semantics of the code and the business rules
Optimization — tuning run-time performance

Verification — against the business logic requirements

Security — are there exposures/risks?

Documentation — describe “what” a program does, as well as the “how” a
program operates

o0k wWhE




Reveal the "semantics” in program code/"What?"

When you analyze a program you map procedural instructions (COBOL, PL/I,
Assembler) into meaningful abstractions that simplify your understanding of
the code's design and mechanics; The flow of operational statements and the

relationships among data variables.

& Remote Error List | +* z/OS File System Mapping %5 Property Group Manager | 2 Snippets | # Remote System Details |Ei Remote z/0S Search | (8 Single Mode Editor | <+ Program Contre | &) WARDRPT.chl &

< Tawen)

000692
o00603
B e T20-EXIT
; 000695
g 000696
8 ee86e97
. 250-EXIT
T ooocas
600699
000760
ATou) AW omoerroowonta) o
/ -~ »_' 350-EXIT
§ 000703
000704
.f' ,.--r---"’[ﬂ3°°'“EW'R°°M}:_'_1 """""" (11 300£x7) %;gz
: k AT raex) 00707

AT 400-NEW-PATIENT |55 > ] 760-WRITE-PATIENT-RPT :'
Y 4[] 760-EXIT
{97 500-READ-WARD-DATA), AT 400-Exi7

; g i 000717

% {4 450-GET-PATIENT-DATA} -+ *

(5L WARDRPT |

o[ T ooo-EXIT
i 4T 000-HOUSEKEEPINGE

:[1T 850-CLOSE-FILES} - {7 as0-£x1)

1"‘. ‘{1T BOD-OPEN-FILES |-------------5 > 11 ao0-ex17)

-] 9T vog-EXIT

{ 4T 999-CLEANUP 15

=

-

----+-*A-1-B--4----2----+--Q-3- 4 Ay 5
PERFORM 450-GET-PATTENT-DATA THRU 450-EX]
=% SET UP PAGE HEADERS
PERFORM 768-WRITE-PATIENT-RPT THRU 760-E)

400-EXIT.
EXIT.

458-GET-PATIENT-DATAR

e MOVE SUPERVISOR-NURSE-ID TO SUPERVISE-NUF

MOVE DAILY-CHARGES-COMMENTS TO DAILY-COMM

READ PATMSTR.
IF PATMSTR-FOUND
MOVE PATMSTR-REC TO PATIENT-MASTER-RE(
MOVE DATE-ADMIT TO ADMIT-DATE-O
MOVE DIAGNOSTIC-CODE-PRIMARY TO DIAGNC
MOVE BED-IDENTITY-PRIMARY TO BED-O
ELSE
MOVE "PATIENT NOT FOUND IN PATMASTR" 1
MOVE "5@0-GET-PATIENT-DATA" TO PARA-N/
MOVE PATIENT-ID IN INPATIENT-DAILY-REC
GO TO 100@-ABEND-RTN.

READ PATPERSN.
IF PATPERSN-FOUND
MOVE PATPERSN-REC TO PATIENT-PERSONAL-
MOVE LAST-NAME TO LAST-NAME-O
MOVE MIDINIT TO MIDINIT-O
MOVE FIRST-NAME TO FIRST-NAME-O
ELSE
MOVE "PATIENT NOT FOUMD IN PATPERSN" 1
MOVE "500-GET-PATIENT-DATA"™ TO PARA-N/=
MOVE PATIENT-ID IN INPATIENT-DAILY-REC
GO TO 100@-ABEND-RTN.

450-EXIT.
EXIT.

7O0-WRTTF-PAGF-HNR .

{1} L2

12
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Program Analysis/"How?"

1. Find a Subject Matter
Expert: SME

* Probably not available

= Or can’t remember what she/he coded
10, 15, 20 years ago

2. Study Code

= Complex
* Time-consuming
" Error-prone




Two modes of program analysis

k4 Detug - P a9 6/SAM3Jlist.cob - [BM Rational Developer for System 2
File Edit Navigate Search Project Data Run Window Help
) v [ Activity: Other Activiy ~ B | @S ®| ¢l @ 2| a @ Eixku- -

Dynamic analysis:

Analyze a program while it is running -
typlcally through interactive debugging =

Program analysis limited to the logic paths and variable

usage driven by input data/user screen input during
execution

= Program called modules can be included

» Can do both Procedural (Control Flow) and
Data Flow analysis

= Can “backtrack” through statement execution if the
Debug tooling supports

Static analysis:
Analyze a program’s source code =

= Can analyze any/all program control flow or data paths

(not dependent on input)

= Can do both Procedural (Control Flow) and Data Flow

analysis

= Can “backtrack” through paragraph-level execution
using the Program Control Flow diagram

» Program called modules only supported at the level of

module-name — documented in the “Perform Hierarchy”

% Debug 5 | # PHh-rumN e &~ O || Variables i | % Bre
s.ws [['w:oml'vg Remote Debug Sessio
@ Platiorm: MVS-PICLOWIN) Connection: 127.0.0.1:50632 Name
Thread:1 - SAM3 (Runnable) ) ® CURRENT-DATE
= SAM3:SAM3 ® CURRENT-DAY
ol Process: 83952453 Program: SAM3 ® CURRENT-MONTH

® CURRENT-TIME

%5 SAM3listcob
| I - U T - S N —
] 3 @1 ABEND-TEST PIC X(2). )
©21700 @1 ABEND-TEST-N REDEFINES ABEND-TEST PIC S9(3) COMP-3. B
o B
E

nccrm CURRENTDATE FROM DATE
ACCEPT (]
DISPLAY| | « ® CURRENT. DATE = (14,02,07 | 22600

® CURRENT-YEAR = 14 2270
® CURRENT-MONTH = 02 |
DISPLAY ® CURRENT-DAY = 07 'waao
’
=] r) 0 Memory = ¥

MOVE Pi_IENT—ID IH Inl PAT ENT-. D)\IL‘J I\E T".'
PATIENT-EE
PATIENT- .n IN CALC-COSTS-REC,

REAl PATHSTR INTC PATIENT-HASTER-BREC.

MOVE COPAY TO PATIENT-COPAY.
NCVE REMAINING=-DEDUCTIBLE TO PATIENT-DEDUCTIBLE-REM.
IF IN-NETWORE
EOVE 80 TO REIMBURSE-PCT
ELSE
MOVE 70 TO REIMBURSE-PCT.
HOVE "ET TO  CALC=TYPE=35W.

NOVE ZERQ TO CALC-CALL-RET-CODE.
CALL *CLCLEC3T' U3ING CALC-COSTS-REC, CALC-CALL-RET-COCDE.
I¥F CALC-CRLL-RET-CODE NOT F(_IAI TO ZERD
HOVE "%* NON-ZIERD RETURN CLCECST™
)EELD' RE)\ JN'

Dtk Elemerts

e (=)

O~ ~Q~| i v

£ | - 2/05 Projects ml Data "% % -
=

& Monitors

O || 8= Outline &
% @EIO0L
«+ & PROCEDURE DIVISION.

T 000-MAIN,

|

AT 100-PROCESS-TRANSACTIONS,
AT 200-PROCESS-UPDATE-TRAN.
11 210-PROCESS-ADD-TRAN

AT 220-PROCESS-DELETE-TRAN,

T 299-REPORT-BAD-TRAN.

AT 700-OPEN-FILES.

A1 710-READ-TRAN-

FILE.

AT 720-POSITION-CUST-FILE.
AT 721-COPY-RECORDS.

1T 730-READ-CUSTOMER-FILE
A 740-WRITE-CUSTOUT-FILE

& New Connection

= B Local

= O zserveros.dema.ibm.com
® Ty 205 UMK Files
P sioe 1w ke

Copy
Paste
Selact
Selected
Deselect

Filker view

Souroe
Freprocessar Statements
Refactor

Open Declaration

mmmmmmmm

50 TO 1000-ABEND-BTN. | Progiam Cortrol Flow )1 Showln ]
F3

‘ﬁ Remcte System Detals | £F Remate Errar List  + 205 File System Mapping | - : FProperty Group Manager | °%- Pragram
:_r:_ AT 000 MOUSEKEEPING |- —---- - o[ 17 ooc-exrT)
.‘T[ O50-LOAD-EQUIPMENT-TABLE || _11 -]SF»EIIT:'

\@wﬂmcu"’;_: et W 200-SERRCRTN LE=

a7 100-MAINLINEE T

= a4 100-EXIT
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oo q 900-ExIT]

AT D00 CLEANUPE

Cantral Flox

"1 ] 300-CALC-EQUIP-C

Open Perform Hirarchy
Cweurrences in Compiation Lnk:
a

Run As

Debug As

Prafils As

Yabdate

Software Anakyzer

Team

Compare With

Beplace With

Start Flaggng Changed Lines

Preferences. ..
Local Synkace Chick

T Copy Member
Whews Copry Member
Browse Copy Mambes

Contant assist

Chriealt L

Clr4Space

2 ¥7 1000-ABEND-RTH}..



. . -.:::';_';_; g‘" — s Electronics Retailer - Application diagram - ==1
A I h ID pasamm e o . e R oy W T
nalysis Scope with IDz et e P
33 , | i - — = —~ ’J =
Application wide: e e T
' L ey - : : 1 .
: i *
e = S E
— r -+
i e T et | T A
T

Requires IBM's A.D.

Application Discovery |

Program + CopybooKs: In-scope for IDz ***
= A “Compilation Unit”

» Program source file + all Copybooks/Includes necessary to obtain
a “clean compile”

™ BKCACO1.
01 LINK-AREA. -
05 LINKA. COPY BKCLINK.
05 FILEA. COPY BKCACCT. BKCLTNK.
05 COMM-AREA. COPY BKCACO1.
LINKAGE SECTION.

*** Scan for Compatibility detects 01 DFHCOMMAREA. :> Copybooks & Includes

05 FILLER. COPY BKCLINK.

incompatible Call/Linkage parameter 05 FILLER.  COPY BKCACCT.

05 FILLER. COPY BKCACCT.

definitions between two or more FECTETLE COEITL
- COBOL programs
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Application Discovery (AD) for Application-Level Analytics and Research

When you need to view a "bigger picture" of the control flow among modules, transactions and
batch jobs you can utilize IBM's Application Discovery (AD) — which integrates with IDz/IDz, and
can render different levels of:

» Transaction Flow Diagrams, Batch Job Diagrams, Call/Calling (Run unit) Diagrams
» Impact Analysis — across one or more applications
» Cross-referenced/hyper-linked data file/database and program dependency analytics

» And dozens of additional static analysis functions for program source search and
understanding

.
—~
a0



https://www.ibm.com/us-en/marketplace/application-discovery

IDz Tools for Static Analysis

Enhanced Views (Eclipse tooling — covered in previous modules)

= Search
» Remote
» In-code

Dedicated tools

» Show In

= Program Control Flow
= Data Items

» Refactor
= |dentify Unused Variables

» Source
= |dentify Unreachable Code
= Show Expanded Source

Perform Hierarchy

Data flow analysis
» Occurrences in Compilation Unit

17



IDz for ISPF Developers

Topics:

= Code Search — The Find and Replace Dialog
= Code Filtering — Abstract views of your source

Paragraph (control flow), Data Flow Analysis
Optional Topics

Search Terms & Concepts:
* Points-of-Interest: Result lines from searches on text-patterns

» Regular Expressions: A Find/Replace meta-language
* False Positives: Result lines from searches that aren’t what
you're actually looking for

18



ISPF - Find All (Exclude/Not Exclude) During Search Within File

[RINIRL =]
e . . 000875 PERFORM 450-GET-PATIENT-DATA THRU 450-EXIT.
Common ISPF editing technique: 000876 +++ GET UP PAGE HEADERS
. i 0o0&77 PERFORM 760-WRITE-PATIENT-RPT THRU 760-EXIT.
- Exclude various source lines 000878
_ o ] 000879 400-EXIT.
- find (within) excluded lines 000880 EXIT.
ooogs1
- i i i oooss1l ——--- 7 lines excluded. ——--—-
Used extensively on giant oooeat o ReLnaen
production source files 000820 IF PATPERSHN-FOUHND
oo0g91 MOVE PATPERSN-REC TO PATIENT-PERSONAL-MAS,
H ooosg1 ——--- 5 lines excluded. ——---
000897 MOVE "PATIENT NOT FOUND IN PATPERSN® TO AI
[Command ====> F (or C) 'xxx' X ] i oooga7 ————- & lines excluded. —————
000204 600-DEZ-TAELE-EDITS.
000205 MOVE "600-DEZ-TAELE-EDITS" TO PARA-NAME.
; ; 000206 s#wwwwss EYEC S0L to get info from DBZ
To perfOrm thIS using IDz use the same 000907 MOVE DIAG-CDE IN LAE-CHARGES to
Command ||ne Syntax format: 000908 DIAG-CODE IN DCLDIAG-CODES.
000209
000210 s#t%%% CHECK FOR VALID DIAGHOSTIC CODE
1. Exclude lines:
000912 SELECT DIAG CODE INTO :DIAG-CODE
. 000213 FROM DDS0001.DIAG CODES
Pf@flx area: XX o] 000914 WHERE DIAG CODE = :DIAG-CODE
000215 END-EXEC.
) 000216
X AII on the Command |Ine Oo00917 IF SOLCODE = -511 OR O
000218 MNEXT SENTENCE
<

2. Then type: F <xxxx> ALL X
...or: F <xxxx>ALL NX

This will limit the scope of the search to only
the excluded or to the un-excluded
source lines

hars

[ atpersn — Found 4 times.
I F PATPRSM ALL X —

Also BNDS is available

| bnds 20 50
Boundary columns set to 20 - 4@

19
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Find/Replace Dialog — 1 of 4 — Alternative Searching Functionality

Besides the ISPF Find/Change | &) stsrtapp.cbl ~ -
command, there are other Line 37 Colunn 15 Insert
ways to search and replace B et e
text within a file :‘:«E 05 Temp-name Pic x(30).
ES Mowve Input-ns=gne (Char-count: 30 — Char—-count) to Temp-nsone
= If function upper-case |(Temp-name) = "QT
From anywhere inside your |8 or Temp-nane = Spaces
source, press:
Ctrl+F ...or... Ctrl+f
Eind | Temp-name —_
BringS Up the fO”OWing dla|Og Replace [Eeplau:e] [Rg:ulau:e allfs=

with find options =

[] Case sensitive [ | whole word [ ] Regular expression [+] wirap [ ] Select found kext Peek: [0 5
[ | Restrict search to seleckion Restrict search ko columns  Start column | 12 | End column | 72

Find option checkboxes:
= Case sensitive — case sensitive search
= Whole word - finds your text delimited by spaces or dashes

1. Enter Find and/or
Replace value

2. Check one or more

search refinement = Regular expression — powerful search meta-language
options =» = Wrap - if starting mid-way through file continue find from the top
= Select found text — shows and selects found element
3. Press a Find button = Peek: Shows specified number of lines of source before/after
(covered on the next slide) = Restrict search to columns — search between start and end

columns only

20 ————



Find/Replace Dialog - 2 of 4 — Options

W

= Next Al
— Find forward in the source |Replace | [Replace al
— Does not find text inside copy or include files Foundtext Peek: [0 B
— Ctrl+n - finds next

= Previous

— Find upwards (back) in the source from your current cursor position

= All

— Finds all lines within the source
— Additionally will exclude or filter all source not matching your Find string
Y4 Provides an intermediate set of lines to AND your search with

— Press Ctrl+W to "show all" excluded lines ...and/or to close the find dialog box
— Clicking anywhere in the main body of your source file also closes the Find dialog
— Click the pluses in the left-hand border to show filtered source

= Replace
— Adheres to COBOL columns
— If replace would push text past column 73 you will receive a warning

= Replace all
— Changes "found" to replacement of values throughout file

» Note that whatever you enter the Find/Replace dialog persists
» This can be useful to do repeated searches within multiple files T==S

21



Find/Replace Dialog — 3 of 4 - "ANDing" Search Results Sets

When you've completed a "Find ALL" search, the resulting set of statements can be searched

(TR LR U TR LR DL R T LR LR LT RT

through, providing a means of "AND" filtering — useful for complex search requirements

Line 489 Column 1 Insert
i B R T et B T e e et ey
.S
E 000489 MOWE +0 TO RETURN-CODE.
000493 MOVE "000-HOUSEKEEPING™ TO PARL-NAMNE,
000496 MOWE FUNCTICHN CURRENT-DATE TO W3-CURREMT-DATE-FIELDS. ProceSS
000497 MOVE WS-CURREMT-YEAR TO HDR-YY.
000498 MOVE US-CURRENT-MCHTH TO HDR-MM. 1. Find ... ALL
oo049s MOWVE WS-CURRENT-DAY TO HDR-DD. . . )
000502 MOVE +1 ToO WS-LINES, WS-PAGES. 2. Then flnd any Other Stl"lng usmg:
0o0s07 MOWE "EMPTY PATIENT INPUT FILE"™ TO ABEND-RELSON .
000512 MOVE 1 TO TRELR-REGC-SW Next or Previous — but not All
000519 MOWE "100-MAINLINE" TO PARA-IAME.
000524 MOWE WARD-MER IN INPATIENT-DAILY-REC TO HOLD-WARD-ID
000525 MOWE ROOM-IDENTITY IN INFATIENT-DAILY-REC
E 000532 MOWE ROOM- IDENTITY Line 595 Column 21 Insert
000543 MOVE "200-MEW-WARD" TO e L B e e
E 000544 MCVE "N TC ERROR-FOUNI o 000554 MOWE "Y¥" TO ERROR-FOUND-5W A
0005t 2 MOVE WARD-NER IN INPAT.|S.  pgoosss move sqloode to  EXPECTED-VAL
2 B ﬁ 000526 move PATIENT-ID IN INPATIENT-DAILY-REC
B 00059z MCWE "++% FATAL DEZ ERRCR"™ TO
_ B 000594 MCWE "¥" TQ ERROR-FOUND-3T
By move <=  0oos3s move EEFEEER to EXFECTED-WAL
resiees % B ooosss move PATIENT-ID IN INPATIENT-DAILY-REC
1. Find ALL = 000601 MCVE WARD-ID IN DCLWARD-CODES ToO WARD-O.
. = 00060z MCVE PRIMARY-PHYSICIAN-ID IN DCLWARD-CODES TO PHYS-O.
= 000603 MCVE SUPERVISE-NURSE-ID TO NURSE-O.
= 000604 MCVE NUMEER-OF-BEDS IN DCLWARD-CODES
= 000606 MCVE BASE-ROOM-CHARGE IN DCLWARD-CODES TO ROOM-CHARGE-O.
B 000612 MCVE "300-NEW-ROOM™ TO PARA-IAME,
B 000613 MCVE "H™ TO ERROR-FOUND-3W IN FLAGS-AND-SWITCHES.
= 000615 MCWE ROOM—-IDEMNTITY IM INFATIENT-DAILY-REC TO
= 000628 MCWE SUPERVISOR-NURZE-ID TO SUPERVISE-NURSE-ID.
= 000648 MCWE "+%% PATIENT ROOM DATAL IN ERROR"™ TO
W
4 >
2 Eind Next Find | salcode — e
Renlare Replace Re:ulaiall

22

®



Find/Replace Dialog — 4 of 4 -

Find Dialog Preferences Window > Preferences >

LPEX Editor > z Systems LPEX Editor
Find Text

M Highlight all occurrences

Highlights Ctrl+F found search text

Window > Preferences >
LPEX Editor > Find Text

...Set workspace preferences for the
Find Replace dialog.

Consider for COBOL:

M Incremental find dialog
M Column restricted search

9 Preferences

type filter text

LPEX Editor ~

Find Text

8 > 73 Appearance Highlight all occurrences
G Preferences [- |® Block Néte: This selection disables the I
o Compare
|type Filker ket | Find Text A - Controls
Find Text
TR - |:| Case sensitive
Imparker Parsers
InstalljUpdate [ whole word Print
Java Regular expression Save
=+ Javascripk
) Javascrip _ Wrap Tabs
JET Transformations )
= LPE¥ Editor Emphasize Found kext User Actions
Appearance Select found kext User Commands
Block [ | selection restricted search User Key Actions
Compare User Mouse Actions
Controls ;
% Calumn restricked search U;er’ PmﬂlipEx Eai
~ z Systems ito
Parsers
) Start column Autosave
Prink
Save End colummn C/C++ Parser
System z LPEX Editor COBOL Parser
Tabs Find kext | Controls
Iser Actions Find Text
User Commands Replace text | HLAsm Parser
User key Actions Line Breaks
Liser Mouse Actions Incremental find dialo
d
User Profile 23 \—PLL“TW—




Search =» Text =» File — Hyper link to search hits in your source file

= A common requirement - analyze or dissect program logic along two, three
or more discrete paths identified by partial text.

= Select the text, and from the Search menu select Text = File

Search Project Data Run Window Help

¥ Search.. Ctrl+H L1 v [ Activity: Other Activity v B @ EL (5 W B0 v g vill LR R | & | A |Quick Access| | = | [l &
Bjy FRItIa:oteszS File.. ~ = B ||& B99100.chl & ~ O | #4Remote Sys 2 . [ Snippets k& SystemsInf| — O
B Remote... | V| % & | |lBlg ¥
T P « 8 DDSO001.TEST.COBOL PN
‘| Text ik U U SR SO, SO [ S N R & ADSORT.cbl
Project X oL ~ & ADSORT1.cbl
[ File cL*24 & ADSORT4.cbl
Working Set:s ARTSUP-PCB. & ADSTAT.cbl
T DA5880 @5 VPARTSUP-DBD-NAME PIC X(08). &) ADSTAT1.cbl
© 945900 @5 VPARTSUP-SEGMENT-LEVEL PIC X(02). @ ASAMDRV.cbl
© 046000 @5 VPARTSUP-STATUS-CODE PIC X(02). :
5 pA6168 88 VPARTSUP-SUCCESSFUL-CALL VALUE ' ' 'GA' 'GK'. 0 ATCDEM2.cbl
+ 046200 88 VPARTSUP-SEGMENT-NOT-FOUND ~ VALUE 'GE'. &l ATCDEMS.cbl
© 046300 88 VPARTSUP-END-OF-DB VALUE 'GB'. &) B99100.cbl
© 046400 88 VPARTSUP-DUPLICATE- VALUE 'II'. & BKP92C3.ch
© 046500 88 VPARTSUP-NON-FATAL-ERROR VALUE 'II' 'GA' ' ' & BKP9251.cbl
046600 'GB' "GE' 'GK'. & BKPXXC2.chl
© 046700 @5 VPARTSUP-PROC-OPT PIC X(@4).
© 046300 @5 VPARTSUP-RESERVE-DLI PIC S9(5) COMP. 8 BKPXXS1.col
5 pA69GE8 05 VPARTSUP-SEGMENT -NAME PIC X(08). v & BKPXXS1D.cbl v
GIR [z [Epr[BR[ET LR ER[ic [2E(BR [ESi|BC 4D [#5 = = O |[7 Search 22 LXK BE|S

wurce Explorer =
BE | B | el

epositories

=ctions

e Connection

T ol R% BBl

KEY' - 25 matches in 'B99100.cbl’
~ 2% RemoteSystemsTempFiles
~ (= FttRemoteTempFiles
~ [ zZserveros
~ (= DDS0001
~ (= DDS0001.TEST.COBOL

= V = || 'PART" - 72 matches in 'B99100.cbl’

v &% RemoteSystemsTempFiles

~

Pin the search view

g ~ @] B99100.cbl (25 matches)
= = 160:016300 05 VPARTSEG-KEY-FLD PIC X(8) VALUE "VPARTKEY".
= 162:016500 05 VPARTSEG-KEY PIC X(23) VALUE SPACES.
> :017400 05 VSUPPSEG-KEY-FLD PIC X{(8) VALUE VSUPPKEY".
= 173:017600 05 VSUPPSEG-KEY PIC X(05) VALUE SPACES.
£ 018600 05 VADDRSEG-KEY-FLD PIC X(8) VALUE VADDRKEY".
> 1018800 05 VADDRSEG-KEY PIC X(01) VALUE SPACES.
= 194:019700 05 VPOSEG-KEY-FLD PIC X(8) VALUE VPONOKEY"
> ©019900 05 VPOSEG-KEY PIC X(06) VALUE SPACES.
£ 1020100 05 VPOSEG-KEY-FLD-NAME-2  PIC X(8) VALUE 'VPONOKEY"
£ :020300 05 VPOSEG-KEY-2 PIC X(06) VALUE SPACES.
= : 046400 88 VPARTSUP*DUPLICATE*K VALUE "II".
> 047000 05 VPARTSUP-KEY-LENGTH PIC 59(5) COMP. v

~ (= FttRemoteTempFiles

v [= Zserveros

B

~ (= DDS0001
~ (= DDSO001.TEST.COBOL

)
~ 1] B99100.cbl (72 matches)
11: 001100* VADDRSEG SEGMENT ON THE VPARTSUP DATABASE VIA THE
14:001400* INPUT. VPARTSUP DATABASE - VB99005 PSB ClLx
15: 001500  OUTPUT. VPARTSUP DATABASE VADDRSEG & VSUPPSEG UPDAT
75:007800 05 INPUT-PART-NUMBER PIC X(23) VALUE SPACES. a
93: 009600* INPUT/OQUTPUT AREAS FOR VPARTSUP DATABASE #
- 010000 01 VPARTSUP-IO-AREAS. CL#24
99: 010200 =5 PARTSUP DETAIL 10 AREA **', CL*24
100: 010300 01 VPARTSEG-IO-AREA.
107: 010400 05 VPARTSEG-PART-NUMBER PIC X(23) VALUE SPACES.
102: 010500 05 VPARTSEG-PART-NAME PIC X(14) VALUE SPACES.
103: 010600 05 VPARTSEG-SPEC-NUMBER PIC X(07) VALUE SPACES.

LLI L I R IR I T A U U]

104: 010700
105: 010800

05 VPARTSEG-GOVT-COMML-CODE PIC X(01) VALUE SPACES.

05 VPARTSEG-BLUEPRINT-NUMBER PIC X(10) VALUE SPACES. v
>
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Find/Replace - Displays the number of occurrences found and/or replaced

To see how many occurrences have been found or replaced, look just under the menu

&) CADDDB2.cbl 2 \

Find move|

Replace

= 0
- M Previous

’Replace] ’Replace all]

[ Case sensitive [ | Whole word [¥] Regular expression [¥] Wrap [_| Select found text Peek: 0

[] Restrict search to selection [ | Restrict search to columns Start column | 1

64 occurrences.

End calumn | 80

B-+*A1B--+--2-+--3 Bt 5t 6 t-—T|-+----8

Q8252
* 080253
@256
* 080257
000285
00286
Be287
+ 900288
+ 909310
* 090364
vee367
Qo368
* @@0369
0371
Q372
* @ee373

AN TIC

*

MOVE
MOVE
MOVE
MOVE

LOW-VALUES TO BADDB20

"Y' TO CA-COMMAREA-CA-IND
DFHCOMMAREA TO CA-COMMAREA
'N' TO CA-COMMAREA-CA-IND.

MOVE FC
MOVE FC
MOVE -1
MOVE +Z
MOVE "M
MOVE DF

THE

THE

TIHIT

&) *CADDDB2.cbl &

Find | uisli5

Replace mve

[] Case sensitive || Whole word [¥] Regular expression [¥] Wrap [_| Select found text Peek 0

[] Restrict search to selection [ | Restrict search to columns Start column | 1 End column | 80

64 replacements.
————+—*A—1—B——+———I2————+————3————+————4————+————5————+————6————+————7—— |-+----8

008252
* 900253
008256
* P0e257
000285
000286
000287
* P00288
* pee31e
* P0e364
008367

RARARDECEO

*

mve
mve
mve
mve
mve
mve

mve LOW-VALUES TO BADDB20

mve 'Y' TO CA-COMMAREA-CA-IND
mve DFHCOMMAREA TO CA-COMMAREA
mve 'M' TO CA-COMMAREA-CA-IND.
FORMATTED-TIME TO ATIMED.
FORMATTED-DATE TO ADATED.

-1 TO APNUML.

+308 TO MESSAGE-LENGTH.

"N' TO CA-COMMAREA-CA-IND.

DFHBMFSE TO APMUMA, AFMAMEA, ALMAMEA, ASTREETA,

THEM mve DFHBMBRY TO APNUMA

[ —

'w T TRINDIIT COARTT CI1 AFC

= 8
- ‘Mﬂ, Previous .

[Replace] IRepIace aIII

»

111




=] WARDRPT.cbl 52

RQgUIar ExpreSSionS Line 400 Column 15 Insert

SRR Y R X U
= [ ooo4os 05 RECORDS-WRITTEN PIC 9(7) COMP.
u Open WARDRPT.cbl = [ ooogi7 05 ROW-SUE PIC 9({2) VALUE O.
= [ ooosai ADD +1 TO RECORDS-WRITTEN.
= Press Ctrl+E = [ ooos4o * MOVE RECORDS-WRITTEN TO IN-RECORD-COUNT.
» To open the Find/Replace dialog
» Check M Regular expression
= Enter the following find expression: Find | row-sublrecords-written [
row-sub|records-written Rl [
[] Case sensitive [ ] whale w::nregular expression [] Wwrap [ Seleck Found text Peek: | O
- CIle A” [ ] Restrict search to selection [ |Restrict search to columns

Note that the single pipe separator | is a logical "OR" operator

See slide notes for
additional Regular
Expression ideas

Find| if.*patient|

Replace IE

. . o o®
Logical “AND” multiple search criteria - use: =
= [ 000304 IF PATIENT-ID IN INPATIENT-TREATMENT-REC NOT NUMERIC
= [ 000310 TF PATIENT-ID IN INPATIENT-TREATMENT-REC = ZERO
= [ 000316 TF BED-IDENTITY IN INPATIENT-TREATMENT-REC NOT NUMERIC
= [ 000322 TF MEDICATION-COST IN INPATIENT-TREATMENT-REC NOT NUMERIC
= [ 000328 IF PHARMACY-COST IN INPATIENT-TREATMENT-REC NOT NUME] - -
= [ 000334 IF ANCTLLARY-CHARGE IN INPATTENT-TREATMENT-REC NOT NI\ (R4IFIMRULS LogICaI AND finds
= [ 000396 IF (PHARMACY-COST IN INPATIENT-TREATMENT-REC > 990 [ . : .
= [ 000429 £ % . JST IN INPATIENT-TREATMENT REC — Zrambad with both _search strings:
If.*patient * On the same line

* In the order they are specified

[] Case sensitive || Whole word [¥] Regular expression [¥| Wrap [| Select found text Peek: 0 = T = e

— — — 1 — )
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IDz for ISPF Developers

Topics:

Code Filtering — Abstract views of your source
Paragraph (control flow), Data Flow Analysis
Optional Topics
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Program Summary Metrics (statistics)

When you open a COBOL program 1Dz v14 and later displays program Metrics. These are useful
for tech-leads/project managers for complexity & coding/maintenance effort (assignments)

» Basic Metrics — Program element sizing
» Cyclomatic complexity — the number of paths thru the PROCEDURE DIVISION
» Halstead metrics — a complex algorithm that factors volume & variable usage

https://www.ibm.com/support/knowledgecenter/en/SS3JHP 6.1.0/com.ibm.raa.analyze.doc/common/cstats.html

@ z/0S Projects | (] Properties £3 . 2 |[E3 T ¥ = O |[@ CDAT1.cbl %
Property Value |
~ Basic Metrics
Lines of code 254 B---+-*A-1-B--+----2--- 43l 5y
Number of comment lines 19 000001 ID DIVISION.
Number of copybooks 3 000002 PROGRAM-ID. CDAT1.
e C— — 242 000003 : CICS / DEBUG TOOL DEMO PROGRAM
fENneyE e e 000005 x  THIS PROGRAM WILL RECEIVE A DATE AND COVERT Tt
~ Complexity Metrics 000006 * AN INTEGER IN A CALLED PROGRAM TO DETERMINE D/
Cyclomatic complexity 15 000007 * CURRENT DATE.
~ Halstead Metrics 000008 -
Difficulty level 11.62 000009 * (C) 2004 IBM - KEVIN J. CUMMINGS RESERVED.
Effort to implement 1066.84 000010 *  CONVERTED FOR CICS BY JANICE WINCHELL AND DOUC
Number of delivered bugs 06 000011 ENVIRONMENT DIVISION.
T —— = 000012 CONFIGURATION SECTION.
000013 SOURCE-COMPUTER. IBM-FLEX-ES.
Number of operators 122 000014 OBJECT-COMPUTER. IBM-FLEX-ES.
Number of unique operands 85 000015 x
Number of unique operators 13 000016 DATA DIVISION.
Program length 274 000017 WORKING-STORAGE SECTION.
Program level 5929 900018 :
: 000019 @1 W-DATE-VALID-SW PIC XX.
Program vocabulary size 98 000020
Program volume 181243 000021 @1 CDAT2-INTERFACE-AREA.
Time to implement 1170.38 000022 95 L-INPUT-DATE.
> 000023 10 L-YYYY
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Code Filtering

» |[Dz can simplify program analysis by separating elements of your code:
» Filtering out areas of program logic that are irrelevant to your work

» Providing access to high-level program areas. For example:

» Understand “How” a program does what it does by looking at (only) the operational
elements of the code

» Deduce “What” a program does from its Comments

000009 IS S S S S S S S E S SS SRSt R e E e s S S sl CUT CTrl—X
000010 *REMARKS . Copy Ctrl+Insert
000011 * Paste Ctrl+V
000012 * THIS PROGRAM EDITS A DAILY TREA Select ,
000013 * PRODUCED BY DATA ENTRY OPERATOR el
000014 ® Selected 4
. . 000015 * IT CONTAINS EVERY TREATMENT FOR Deselect Alt+U
n F It > 000016 * HOSPITAL.
I er VIeW 000017 . Filter view 4 Divisions Ctr
‘/ 000018 * THE PROGRAM EDITS EACH RECORD 2 Show all Ctrl+W Code
CO] nments| oooo1e * CRITERIA, BALANCES FINAL TOTALS| ¢ irce oLV Comments |,

000020 * RECORDS TO AN OUTPUT FILE Outline ™
000021 . Preprocessor Statements 4

E 000033 EE AR A KR KR AR A R AR A R AR AR AR AR AR AR A A Ak Ak kR kR Refactor 4 Embedded SQL/CICS/DLI
000077 *x%%x%% THIS FILE IS PASSED IN FROM THE DAT Show In > Comment task tags
0ooo7s **k%kx% IT CONSISTS OF ALL PATIENT TREATMEN Occurrences in Compilation Unit Ctrl+Shift+R
000079 *x%%x%%* THERE ARE TWO RECORD FORMATS - DETA T Ead £

H ooooso *x%%x%% QUT OF BALANCE CONDITIONS SHOULD CA Onen Perform Hierarch
000089 *x¥%xx% THIS FILE IS WRITTEN FOR ALL TREATM e
000090 *¥%%xx%% THE PROGRAM'S EDIT ROUTINES View '
000091 *%x%%%% THE TRAILER RECORD SHOULD ONLY CARR Run As N

[ pooosz *k**x%* RECORDS IN THE FILE ON TO THE NEXT ,
000124 A R A A NN R A A N A R A A A A R A AN R R A A AR A AN AR A A A A R A A& DEbUQAS
000125 * DUMP POINTER AREAR Profile As 4
000126 * PARA POINTER- MOVE PARAGRAPH NUMB Validate
000127 * AS EACH PRRAGRAPH I Software Analyzer y
000128 * MOVE PARAGRAPH NUMB Team N
000129 * PARAGRAPHS (USE COM| ]
000130 . Compare With 4
000131 * COMM POINTER - EACH COMMON PARRGR| Replace With ’
000132 * ITS PRRAGRAPH NUMB Asset Analyzer ’
000133 * AT IT INCEPTION.
000124 . Start Flagging Changed Lines
000135 B T e T e nees
000218 *%x%%% DB2 TABLE DCLGENS
000252 *xxx%%%x Balancing logic put in by TGD 02/1 Save and Syntax Check Ctrl+Alt+L
000261 * Code your statement here to OPEN files Open Copy Member

B onnoes ¥ ACCEDT We_NATE FROM TDATE




Concept - Filter view Options

. 000100 |[ID DIVISION.
Large complex programs can be more easily g o0200 srocran-10. imeprog:.
understood, viewed modified and 000600 [RUTHOR, TRATHING.
. . . . . . 000700 |INSTALLATION.  IBEM Education.
maintained if certain details are filtered out g (ooion bire veetron.  S0LT 200
003400 ENVIRONMENT DIVISION.
famo trar e e 003600 CONFIGURATION SECTICH.
Filker view Divisions Chrl+ia 003700 SOURCE-COMPUTER. IBM-3090.
] Shaw all Chrl+4w Code B 0o03s00 OBJECT-COMPUTER. IBM-3090.
Comments 004000 DATA DIVISION.
Soures g 004100 WORKING-STORALGE SECTICH.
Refactor d Embﬁﬂg5quqcﬂnu 004200 01 FILLER PIC X(32] VALUE
Errors 004500 01 FILLER PIC X(32) VALUE
005900 01 DUMP-LOCATOR.
Vign ¥ Comment task bags 007000 01 DUMP-DISPLAY.
ooon bi onorTorT_anEs.
= - 010600 01 MOD-OUTPUT-LREL.
015400 01 MOD-NLME PIC (8] VLLUE 'VE
From the Context Menu 016700 01 GENERLL-IO-AREL PIC X({100) VALUE SPi
016900 01 WPARTSUP-IO-ARELS.
Filter view > 017000 05 FILLER FIC X|
017100 v#% YPLRTSUP DETAIL IC AREL #%
Select III nd=22mnn 1 MDA DTETITD_Trhi— DR W

» Divisions — collapse and expand filters by COBOL Divisions

» Code — filters out comments

» Comments — filters out code

» Outline — shows high-level abstraction of your source (very useful)

» Embedded SQL/CICS/DLI — show only SQL statements, or EXEC CICS

To re-display the entire (un-filtered) source file:
» Press Ctrl+W or use the Context Menu's "Show All" option
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Filter Example — Show Only CICS and SQL Statements

= Filter all
statements
except for

» Screen

= EXEC
CICS

» Database

= EXEC
SQL

Note the plus signs =
Expand/Collapse
filtered code

Press Ctrl/W to un-filter
and return to norma
program view

H

==

==

EXEC CIC3 SEND
MAP ('EBADD4OO" )
FROM (EADD4O0C)

CURSOR

FREEKE

DATLONLY

END-EXEC.

EXEC CICS RETURN
TRANSID (' 400" )
COMMAREAL {CA-COMMAREAL)
LENGTH (2}

ND-EXEC.

¥EC CICS HANDLE AID
PF3 {0990-RE TURN-TO-MALIL

ND-EXEC.

¥EC CICS RECEIVE
MAF (' BADD400" )

INTO (BADD400T)

END-EXEC.

EXEC CICS LINK
PROGRAM (' TSTLTE' )
COMMAREAL {STATE-VAL]
LENGTH (3}

END-EXEC

EXEC SOL

INSERT INTO PERSONFL

(PERSON NUMEBER,
PERSON FIRST NAMNE,
PERSCN LAST NAME,
PERSCN STREET LDDE,
PERSCN CITY ADDE,
PERSON STATE ADDE,
PERSON SALARY)

VALUES

{ : PERSON-NUMEER,
: PERSON-F IRST-NANE,

LEI‘-IGTHI:I'![ESSGJLE—LEI'-IGT“"I

Save

Select
Selected

Filter wiew
Shows all

Source
Refactor

View

Run As

Debug As

Profile As

‘alidate

Tearmn

Compate \With

Replace With

Start Flagging Changed Lines

Save and Jynkax Check

Content assisk

————4-# 4= 1-F-—t+————2-———+-———F————4-———4 R 7|4

Chrl-

Ckrl+Space

T
” 4 =
SEN=RNI |
|
=& Mew Connectic
= Local ...
Uniz LRix ...
8 zjos ...
E) Local
Divisions Chrl+3
Code
Comments
Ctline

v Embedded S0L/CICS/DLI

Errars

Comment task tags

See Notes
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Filter Example

» Additional Filter view functionality.....

L -

Filter view 4 Divisions Ctrl+G
Show all Ctrl+W Code
Source 5 Com_ments
Preprocessor Statements 4 Outline I———+—*A—1—B——+————2————+————3————+————4————+——
Refactor N Embedded SQL/CICS/DLI
Occurrences in Compilation Unit Ctrl+Shift+R | v Comment task tags I/\L? 000322 . PROCESSING. [TODO| *
: . 0OB390 ELSE  TODO

Open Declaration ’ Copy Statements 000457 * LENGTH(RECORD-LENGTH)  TODO
Open Perform Hierarchy Call Statements

Lines that contain TODO — in

COBOL comments
Filter view ¥ Divisions Ctrl+G
Show all Ctrl+W Code
Source 5 Com_ments
Preprocessor Statements » <z _ . .
Refactor ; Embedded SQL/CICS/DLI Lines that contain

* pee161 COPY TREATMNT.
Occurrences in Compilation Unit Ctrl+Shift+R Comment task tags @ pPe190 COPY PATMSTR. COPY and/or
Open Declaration 3 | ¥ Copy Statements & ® 000222 COPY ABENDREC. INCLUDE
Open Perform Hierarchy Call Statements ® pea254 COPY SQLCA. statements
Note that, EXEC SQL INCLUDE statements are
shown with the Filter for: Embedded SQL/CICS/DLI
Filter view » Divisions Ctrl+G
Show all Ctrl+W Code
Source 5 Comments
QOutline
Preprocessor Statements » ; i
. : Embedded SQL/CICS/DLI Lines that contain CALL statements
Occurrences in Compilation Unit Ctrl+Shift+R Comment task tags . B+ *A-1-B-#-o-2o-obooo-3- -
Open Declaration F3 Copy Statements 000044 | Tl e
Open Perform Hierarchy v Call Statements w ; _—_——==
; E ¥ 000045 CALL MODULE-NAME-1. = B= S==

32
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IDz for ISPF Developers

= Optional Topics

Topics:
n = Paragraph (control flow), Data Flow Analysis



IDz's Code Execution Flow Tools

Often you will need to discover a program's control flow (business logic) by tracing
through a PERFORM chain, following GO TO statements or back-tracking in order
to understand the code, track down the cause of an ABEND, etc.

You have two choices for logic flow analysis tooling (note that you can use both together to
obtain maximum logic coverage)

1. The Program Control Flow Diagram
2. The Perform Hierarchy View

Which of these two you choose depends on what you need to do — note that these
tools are not mutually exclusive

0 0 Perto era
. CA @
lllustrate PERFORM chain Y Y
lllustrate GO TO statements Y Y
lllustrate Fall-Thru potential Y Y — And highlights
potential logic Fall-Thru
Include CALL statements in control flow display N Y
Show when logic branches occur in N Y
conditional expressions
Externalize (save) logic flow diagramming Y N
result
Synchronize with source code in the editor Y Y

Show iterative paragraph and Section loops N Y

&
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Review - Show In > Program Control Flow View — Analysis Tools

If you are maintaining
a program that
either, you didn't
code, or you
coded it so long
ago you no longer
understand its
structure,
you'll like the
Program Control
Flow view =

From the Context Menu
» Showin
» Program Control Flow

» Click a paragraph or
section name and the
editor will synchronize
with the graphical view
of the program
structure

- Top-down view
- Bottom-up view

Line 38

Column 28

HOVE PATIENT-ID IN INPATIENT-DAILY-REC TO
FATIENT-KEY,
PATLENT=-ID I[N CALC-COSTS-RELC.,

& &
RSPy TN MO m___ —d S S SY S, N PFE— :
Ty - e O # - ol New Conrection
300=CALC=-EQUIP=COSTS ~ 5 EF Loca
MOVE "300-CALC-EQUIP-COSTS® TO PARA-NANE.

& *E:, Local Files

% Local theils

Ly 2f06 UK Files
R 2 L RNy Shale

EEAD PATHSTR INTD PATIENT-HASTER-REC.

= "" rserverce . dema.ibm.com

MOVE COPAY T PATIENT-COPAT. - e
ACVE FEAAIMING-DEDUCTIBLE TO PATIENT-DEDUCTIELE-REN. Copy bt Tresert
IF IN-NETHWORE St i
MOVE 80 TO REIMBURSE-PCT
ELSE Sekect ;
MOVE 70 TO REIMBUORSE-PCT, —— b
Diaselect Ak
MOWE "ET TO  CALC=TYPE-SH,
WOWE ZERO TO CALC-CALL-RET-CODE. Fiter view r
CALL ‘CLCLECST' USING CALC-COSTS-REC, CALO-CALL-RET-CODE.
IF CALC-CALL-RET-CODE NOT EQUAL TO ZERD aorce *
NOVE ™%* NON-IERO RETURN-CODE FROM CLCBCST® Froproceseor Satememts *
TO ABEND-REASON Rekacior -
30 TO 1000-ABEND-ETH. F'fl:l:_l'-!'l'l'.:l:ﬂlll:‘ Flaw: b.n Show [n L]
[rsts Elemerts ! Open Declaration F3
Open Perform Hierarchy
OecLrTencEs in Compation Lnk
28 Remcte System Detals | £ Remate Ermar List | ++ 2j05 File System Mapping | -y, Property Group Manager | <= Pragram Cantral Flos e *
Run AL ¥
Db As r
Profils fs 3
.p[1'|' M}-HZII_ISEIQEEF'Ihk';“-]------------------ o 000-EXIT Valdats
' Softssare Analkzer 2
i Team 3
o T 050-LOAD-EQUIPMENT-TABLE }------»{ 4] 050-EXIT| Campare With *
. / Rleplace With b
; ; Start Flagging Changed Lines
iy PATSRCH] -»| ] 200-SEARCH-RTN}+-+¥ T 200-EXIT Freferences.
e ™ u
[ , Lowal Synka Check Chrl-kalb 4L
Open Copy Member
] el to0-T) Wity Copy Member
{Womwouceapg M
Canbent assist Chi+3pace
: Lol oo T 1000-ABEND-RTN ...
QT OO CL EAMUIP | s cine s sk rne st b e e sms s m e smn s e emmma e e e N - T



Best Practices - for Program Control Flow with large source files

Working in full-screen mode with Program Control flow and large files can be a tricky

§|E v =&

=

~ [ Zoom to fit (Ctrl+Shift+

B) |

— because the source can hide the graphics and toolbar, necessary for: zoom-in/zoom-out/zoom-to-fit

The best approach to viewing large source files in full-screen is to undock or decouple either the source view

of Program Control Flow diagram

Recall that to put your views back into their default perspective use; Window =» Reset Perspective

_.) z/OS Projects - RDz Tech Portal/RDz Resources/RDz Education/RDzClass/cobol/TRTMNT.cbl - IBM Rational Developer for z Systems

e

File Edit Mavigate Search Project Run

Window Help \3 .
& LI CTRE R R R P R R SR s | = | A T TRIMNT.co1 52 B

-

'5.' P Getting Started & Remote Error List +» z/0OS File System Mapping _'Tf,i Property Group Manager [E2 Snippets /
@

- {T 800-OPEN-FILES} oo o T s00-Ex17)

Un-docked
(decoupled) program
source view

an

i“ Qm—READTRMTDATA} rrrrrr »[1'[ QOO—EX\T]

AT 710-WRITE-TRMTERR}------>{ 1T 710-£x1T

| T 000-HOUSEKEEPING

i 100-EXIT
i 4T 100-MAINLINE

"A[ﬂ mﬂ—WRITE—TRMTEDIT} rrrrrr »[11 FOO—EX\T]

[ TRTMNT | o T s00-exT

¢ (9] 300-FIELD-EDITS

T 350-EXIT

. ¥ 350-CHECK-LAB-TABLE

AT 400-EX1T

"4 4 400-NUMERIC-RANGE-EDITS

4 9] 450-CROSS-FIELD-EDITS

ATwen)

44 500-CROSS-FILE-EDITS |

000296
000297
000298
000299
000300
200301
000302
000303
200304
000305
000306
200307
000308
000309
200310
000311
000312
000313
000314
200315
200316
000317
000318
000319
000320
200321
000322
000323
200324
200325
0080326
000327
000328
000329
000330

-*A-1-B--4----2--f-+----3-- b g5 fe o7
300_FIELD EDITSH -
MOVE "N" TO ERROR-FOUND-SW TN FLAGS-AND-SWITCHES.
MOVE "30@-FIELD-EDITS" TO PARA-NAME.
oprrrekk non-numeric fields
IF NOT VALID-BILLABLE-TYPES IM BILLABLE-TREATMENT-IND
MOVE "*** TNVALID BILLABLE TYPE" TO
ERR-MSG IN INPATIENT-TREATMENT-REC-ERR
MOVE "Y" TO ERROR-FOUND-SW
GO TO 3@0-EXIT.

I

=

NOT VALID-TRTMNT-MODES IN TREATMENT-MODE

MOVE "*¥** INVALID TREATMENT MODE" TO

ERR-MSG IN INPATIENT-TREATMENT-REC-ERR

MOVE "Y" TO ERROR-FOUND-SW

GO TO 3@0-EXIT. ‘

I

=

PATIENT-ID IN INPATIENT-TREATMENT-REC NOT NUMERIC
MOVE "*** NON-NUMERIC PATIENT-ID" TO

ERR-MSG IN INPATIENT-TREATMENT-REC-ERR

MOVE "Y" TO ERROR-FOUND-SW

GO TO 300-EXIT.

I

b=

PATIENT-ID IN INPATIENT-TREATMENT-REC = ZERO
MOVE "*** INVALID (00008@) PATIENT-ID" TO
ERR-MSG IN INPATIENT-TREATMENT-REC-ERR

MOVE "Y" TO ERROR-FOUND-SW

GO TO 300-EXIT.

I

b=

BED-IDENTITY IN IMNPATIENT-TREATMENT-REC NOT NUMERIC
MOVE "*** NON-NUMERIC BED-IDENTITY" TO

ERR-MSG IN INPATIENT-TREATMENT-REC-ERR

MOVE "Y" TO ERROR-FOUND-SW

GO TO 300-EXIT.

I
[ 1 | 3

=

MEDICATION-COST IM INPATIENT-TREATMENT-REC NOT NUMERIC -




Paragraph Control Flow Analysis using the Perform Hierarchy
1.

MOVE "10
DISPLAY  cut Chrl4+X
] ] Validate p| Ctrl+1
To access the Perform Hierarchy: PERFORN | e
; : IF RECOR  Select >
1. Select (double-click) your starting paragraph name gon | selctsd »
PERF  Deselect Alt+U
2. Right-click and select: Open Perform Hierarchy st Fiter view >
- 2/OS File S:slrst.em Me Zoe‘:;i:or : |
-MAINLINE in TRMT  pen, Declaration F3

2 Open Perform Hierarchy k

Viewm

TS

i Remate Error List | 4+ 2/05 File System Mapping _LT% Property Group Manager | B Snippets jﬁ Remote System Details [0[:: Perform Higrarchy &3 J
Perform statements in '100-MAIMLIMNE' in ‘TRMTRDZ, cbl

/EI @ A Line Perform 3tatement
= @ S00-FIELD-BRITS = 428

E& 300-ERIT
E& 300-ERIT
E& 300-ERIT
e et 5 € Paragraph relationships (nested PERFORM chain)
B 350-EXIT shown through indentation
G 350-EXIT
=-E 400-MUMERIC-RANGE-EDITS
E& 400-EXIT
=-E 450-CROSS-FIELD-EDITS
G 450-EXIT
B 450-ERIT
=-E& S00-CROSS-FILE-EDITS
E& SO0-ERIT
& 600-DEZ-TABLE-EDITS
s rOn-FEIT

A

Perform Hierarchy Paragraph Name List

[[on]]
I
.|l|
[

@
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Paragraph Control Flow Analysis — continued
THRII 4NN-FYTT

D-NBR IN INPATI
M-IDENTITY IN I

If you wish to navigate to the paragraphs declaration in the source: ey eg] Ok Ctrl+X
Copy Ctri+Insert
1. Double-click (to select) the paragraph in editor TITY IN INPATIE '2%t€ Clri+v
; NOT = HOLD  select »
2. Press F3 — or use the Context menu to Open Declaration  300-NEW-ROOM TH  sgjected R
400-NEW-PATIENT Deselect Alt4+U
M-IDENTITY IN I
Filter view 4
You can return to your original source position in the paragraph
control flow analysis by: Source > |
: Refactor
 Clicking a paragraph in the Perform Hierarchy ...or... -3, Property Group Man«{ Open Dedlaration F3
- Onen Perform Hierarcny v

* Pressing: Alt+Left arrow

i Remate Error List | 4+ 2/05 File System Mapping _LT% Property Group Manager | B Snippets ﬂﬁ Remote System Details | #[8 Perform Hisrarchy 2
Perform statements in '100-MAIMLIMNE' in ‘TRMTRDZ, cbl

KEI @ -~ Line Perform 3tatement
4 @ S00-FIELD-BRITS = 428

E& 300-ERIT
E& 300-ERIT
E& 300-ERIT
—> =& 350-CHECK-LAB-TABLE

g ggggzﬂ * Expand the Hierarchy Name List - to see the nesting of the

S 350-EXIT PERFORM chain paragraph relationships (GO TO as well)
—p @ 400-MNUMERIC-RAMGE-EDITS
E& 400-EXIT
—3 & @ 450-CROS5-FIELD-EDITS
b 450-EXIT * Click a Paragraph name in the Perform Hierarchy view -
5 450-EXIT to navigate to that line within the source (Editor View)
—> - E@ S00-CROSS-FILE-EDITS
E& SO0-ERIT
\ @ e00-DE2-TABLE-EDITS
B ANN-FXTT

Perform Hierarchy Paragraph Name List
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Perform Hierarchy — Branching and Code “Fall-Thru” Analysis

= CatCheS pOSSlblIlty Of fa”_thru in programs Perform statements in 100-HOUSEKEEPING in PARTSLPP, chl
: ) - : ) o
= Now visually identifies logic branching: B=] 100 HOUSEXEEPING
Cr . T 110-CPEN-FILES
» Within Loops 1T 112-READ-WAREHOLIS-FILE
e .. T 114-IMITIALIZE
» Within conditional statements f h tons 3 Hommz o sorors
Perform within conditiona © 116-INIT-RDZ-PD-RANGE-TABLE
» Call statements F 120-DATE-AND-HEADINGS
» Statements that break out of a Potential Falthru 3 & {F 1zn.Rca0-cosr-cnrne
: = 9700-ABEND
Perform chain [ AL psTiaR:
(and could conceivably cause program fall-thru) &-qF 125-READ-AGAIN
T 125-READ-PRCEL

=] 125-READ-RDZ-PAST-DUE-TABLE
T 129-FIND-ACCOUNTS
1T 129-READ-OVRHED
12 125-READ-RDZ-PAST-DUE-TABLE
12 125-READ-AGAIN
Perform Until =» € 116-INIT-RDZ-PD-RANGE-TABLE
1€ 115 INITIALIZE-STORUNIT-SBTQTS

» Preference to toggle between Performee/Performer
analysis modes, and to turn off/hide: |

» Fall thru calculation
» GOBACK/Stop Run
» Subroutine Calls
» Paragraph Exits

® o2 Performes Hierarchy

W Calculake Fall Through

Hide EXIT Paragraphs

Hide CALL statements

Hide STOP RUN statements
Hide GOBACE skatements

L S A 4

[Jom]]
]

I
I
.|l|l
[
@
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WARDRPT. chl =] TRTMMT.chl 52 = O || 8 remate Syst | o2 Perform Hier 53 = B

Control Flow +

Line 359 Column 57 Insert Flow of control Fror TRTMMT' - in hierarchy of 'TRTF =
Perform Hierarchy B T e 3o [or3
0003 50 MCVE "¥" TO ERROR-FOUND-SW ~ e
000351 G0 TO 300-EXIT. B 1T 000-HOUSEKEEPING L’
Navigate the program ooossz T ooo-extr @
using these two 9200353 IF PRESCRIEING-FHYZ-ID = SPACES =€ 100-MAINLINE
. . 0003 54 MOVE "+++% ELANE PRESCRIBING PHYSICIAN-ID"™ T =4 300-FIELD-EDITS
busme_ss |Og|C 000355 ERFE-MSG IN INPATIENT-TREATMEMNT-REC-ERR 1F so0-xT
analysis tools.  ooosss MOVE "¥" TO ERROR-FOUND-SU F ao0-ex17
ooo3 sy G T 300-EXIT. 'TFSDD-EXIT
000358 F ao0-Ex17
Note the differences 0200358 CALL 'DTEVAL' USING TEREATMENT-DATE, RETURN-CD §ES F s00-e1
. | 0003 60 IF RETURN-CD < O 1 300-£xIT
n pro_cedura_ 000361 MCOVE "+%% EAD DATE PORTICH OF DATE-TIME"™ ToO qF 300-2x17
logic illustration  ooosez ERR-M3G IN INPATIENT-TREATMENT-REC-ERR TFSEIEI:EXIT
and the value 0003 63 MCOVE "¥" TO ERROR-FOUND-SW §F 300-5x17
offered by each gggg S: G0 TO 300-EXIT. o s00cwT B
tool in the 1Dz 0003 66 MOVE "Y" TO MORE-TABLE-ROWS . T cau 'DTE”“’%'
workbench. 000367 PERFORM 350-CHECK-LAE-TAELE THRU 350-EXIT WARY 1F 300-gxr
0003 68 FROM 1 BY 1 UNTIL MO-MORE-TAELE-ROWS OR R E350-CHECK-LF~B-TF~BLE
ooos 59 v 350-EXIT
b 1F 400-NUMERIC-RANGE-ED
< > 1F so0-gxT
T z00-Ex17 v
| ||« | 3 ¢

Remote Erro | 4+ 2/05 File Sy _Flﬁl: Property Gr | = Snippets E Rermaote Con _ﬁﬁ Remaote Sywsk ] Progress ﬁ? Debug ofa Program Co &3

= 5
| & ¢ eaaa e 8

-

-‘!I
i

S g 100-EXIT

300-FIELD-EDITS | .

L o] 9T 350-
"!{1'[SSD—CHECK—LAB—TABLE}-'""

The Program Control Flow & Perform Hierarchy
tools can be used together. This is especially
effective when you drag the source onto your

{1 400-
*{ﬂ 400-NUMERIC-RANGE-E DITS}" :

desktop or a dual-monitor.



Data Flow Analysis — For Maintenance and Production Support Tasks

= Data Flow research is a complex analysis process that involves iterative
searching and building of mental "dependency maps" for variables that are
modified or referenced through statements within one or more programs

= On the mainframe, you either:

» Utilize listing files/XREF entries — or —

» Using ISPF you access option 3.4, or =3.14 and issue a series of manual text FIND
operations — saving or writing down interim results.

= Thisis:
» Labor-intensive

» Error-prone
» With lots of time spent loading programs into the editor in split-screen, etc.

= Using IDz you:
» Find your starting Search variable
= Pin the Search View and double-click each found-reference

= Thisis:
= Not typing-intensive
= Less error-prone
=  With IDz, all Search results are:

=  Fixed
» Hyperlinked — available from a mouse click
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IDz's Data Flow Analysis Techniques

Many categories of project requirements necessitate that you track the order in which
data values propagate within a program and across an application. This is
commonly referred to as "Data Flow Analysis"

While there is no single declarative function in IDz to address Data Flow Analysis,
there are techniques that exploit the advanced Eclipse functionality in the tooling.

|IDz also provides a "Data Elements" view — that presents the complete list of variables
in a "Compilation Unit" — which can be used as an organizing interface for your
data analysis tasks.

If you're using IDz v14.1 (or later) you can also utilize: Show In =» Data Flow Diagram
— which provides hyperlinked, graphical “where used/how used” information

= 0 andad

Ed C 0
Hyperlinked references — Y Y N Y
synchronized with editor
Color-coded "Modified" vs. Y N N Y — Not Color-Coded,
"Referenced" results Statement type displayed
Use of Regular Expressions N Y N N
in Search
Automated Impact Analysis N N N N
Multi-window views Y Y N Y
(Analysis "Dashboard")
Search using Filtering N Y Y N/A
lines/Excludes with Columns




®] TRTMNT.cbl i3

Show In Data Flow — =70,

Deta”S Save Ctrl+S
S [ I S ——-7--|-+----8
000222 COPY ABENDREC. Cut Crl+X
From h rtin in 000223 Copy Ctrl+Insert
000226 *kk%% DB2 TABLE Select »
000227 81 DCLDIAG-COLC Selected >
000228 1@ DIAG-COC Deselect Alt+U
. 000229 1@ INS-TYPE
1- Select the fleld 0ee230 168 COPAY Filter view >
000231 10 DEDUCTIE Show a Ctrl+W
000232 Source >
poaezds 91 DCLWARD-cOr Preprocessor Statements 2
0868234 1@ WARD-ID
2. From the Context | g2 10 WRD-ID | :
Menu Select_ #00236 18 SUPERVIS Occurrences in Compilation Unit Ctrl+Shift+R
000237 16 LOCATION Open Declaration F3
l. Sh ow In ﬁ;gg ig EHQE?E[_}E Open Perform Hierarchy
000240 LI >
2 ] Data Fl ow aae7241 @1  DCIHOSP-RET Show In > Program Contral Flow
¥ 2/0S File System Mappi |'E§ Property Gr Open With > Data Flow 5
Run As 3 Data Elements
TP, . Data Flow Hierarch
The resulting diagram displays B o INPATIENT-TREATMENT-REC-ERR | P
variable-value data movement
Wlthln your program [§ 01 DCLDIAG-CODES {4 01 INPATIENT-TREATMENT-REC { & 01 INPATIENT-TREATMENT-REC-EDIT
PATMSTR I+ 01 PATIENT-MASTER-REC g S2L_SELECT O 4% &) 1° DIAG-CODE | 07 PRIMARY'DIAGROSTIC-CODE

a 05 DIAGMOSTIC-CODE-PRIMARY
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Show In Data Flow — Tooling/Analysis Techniques — 1 of 2

Hovering you r mouse over a 4 01 INPATIENT-TREATMENT-REC-ERR & 05 REST-OF-REC
line in the diagram reveals
the source statement Ts 01 DCLDIAG-CODES 12| 01 INPATIENT-TREATMENT-REC {a| 01 INPATIENT-TREATMENT-REC-EDIT
: [l sQL_seLeCT_NTO_ 499
PATMSTR {f2 01 PATIENT-MASTER-REC

s 10 DIAG-cODE |8 05 PRIMARY-DIAGNOSTIC-CODE

a 05 DIAGNOSTIC-CODE-PRIMARY

jt?TMNT.cbI:dSS: MOVE DIAGNOSTIC-CODE-PRIMARY IN PATIENT-MASTER-REC TO._.

[slalv ATk wamees LCHELKE FUK VALLD DIAGNUS 1L LULE :’N o
000499 D
000500 SELECT DIAG_CODE INTO :DIAG-CODE M
000501 FROM DDS®@01.DIAG_CODES 5 TSO
000502 WHERE DIAG_CODE = :DIAG-CODE % JES
080503 [ _

e ’ v D cics

z/OS File System M FE;:, Property Group 48 Remote System Det |[gl Single Mode Editor | Bl Remote Console [B Remote z/OS Searc | %7 Software Analyzer R |5 Lookup | 2 St

Selecting an element in

the diagram SynChronizes {4 01 INPATIENT-TREATMENT-REC-ERR [5) o5 ResT-oF-ReC

COde SEIeCtion in the 1% 01 DCLDIAG-CODES T2 01 INPATIENT-TREATMENT-REC {'a 01 INPATIENT-TREATMENT-REC-EDIT
program source

L_SELECT_INTO_495 : §
, [y— L T p—— QL ~INTO_ le 10 p1ac-cone | & 05 PRIMARY-DIAGNOSTIC-CODE

44
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Show In Data Flow — Tooling/Analysis Techniques — 2 of 2

Manipulate the diagram/graphics

H = ¢ 3 G,
using toolbar functions =
f& 01 INPATIENT-TREATMENT-REC-ERR
| 05 REST-OF-REC
RIMARY
15| 01 INPATIENT-TREATMENT-REC a| 01 INPATIENT-TREATMENT-REC-EDIT

TO_439 @ 10 DIAG-CODE a| 05 PRIMARY-DIAGNOSTIC-CODE
o) 10 copar Use the Context Menu
to Data Flow another

= 10 INS-TYPE fa 01 DCLDIAG-CODES | .
@’ Show data flow for this node ] variable

a 10 DEDUCTIBLE

a| 05 DIAGNOSTIC-CODE-PRIMARY

I5 01 INPATIENT-TREATMENT-REC a| 01 INPATIENT-TREATMENT-REC-EDIT

Dotted lines represent

variable declarations:

Elementary and Group
field definitions

al| 10 INS-TYPE E 01 DCLDIAG-CODES

|}l SQL_SELECT INTO_453 s 10 DIAG-CODE

a| 10 COPAY

a 10 DEDUCTIELE ?____———
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Occurrences in Compilation Unit

TOTAL-FRICEO-FROCESSED

If you are analyzing,
a data problem — like
verifying Data Flow
or doing Impact
Analysis or if you
just need to lookup
the occurrences of a
variable within your
program:

1. Select the variable

2. Right-click and select:

COMPUTE 3IZE-TOTAL-PRICEO-FROCESSED

3IZE;
WE I

EN O -LOC LTI
IF RDZEDIT-T
COMFUTE
3IZE;
RDZE]
EL3E
COMFUTE
3IZE;
RDZE]

LOOEUP-FLT3

This opens a Search
view with all
occurrences of that

variable:
1. Hyperlinked back to
the source line of the
reference
2. Color-coded —
showing the variable
reference in statements
that
- Declare or Modify a
variable in gold
- And all other variable
references in
statements in gray

LOOEUP-MINTS
IF LoOCATH-IER:
COMFUTE |
LOCA
LOCA
COMFUTE |

> |5 Pro | B2 Snip
Parent filker ...

CM-CTRMYWSO,..
changeme:c. ..

Select
Selected

Filker wigw

Source

Preprocessar Stakements
Refactor

Show In

Open Declaration

Cpen Perfarm Hierarchy

Diccurrences in Compilation Unit

Wigw

Fun As

Debug As

Profile As

YWalidate

Software analyzer

Tearn

Compare \With

Replace ‘With

Start Flagging Changed Lines

Preferences...

Local Synkax Check:,

Conkenk assisk

(1 =

F3

Chrl+Al+L

Chrl+3pace

T vy v

- v v v

(RN I LU N | ol BN V| N |

000435 -

S n_ﬁ USER170.TEST.ASM
Ty [ USER170.TEST.EMS
00043 [ USER170.TEST.CLIST
nooasi Cf USER170,TEST. COBOL
00025: @ USER170,TEST.COPYLIE
0045 @ USER170.TEST.DERMLIE

I 0045 @ USER170.TEST.ICL
0045 @ USER170.TEST.LISTING
0045 @ USER170.TEST.LOAD
pO043¢ @ USER170,TEST.OR]

c o= HO0 431 [ USER170.TEST.FLI
Hoo4a: ('@ USER170.TEST.PREPROC.
po043! (' USER170.TEST, 5¥SDEELIG
gggjgf i USER170.EQUIP

besc) = 043¢ i) USER170.1SPF WCMISPF.IC

psc) - e W USER170.1SPF. YCMISPF.ID
0043 i LISER170.METRC
—— ) USER170,PATINS
O00g3 ) USER170.PATINSZ REPRO
nooase i) USER170,PATINSS.REPRO
oo0g4ai @ USER1I70,PATINGS
000341 i USER170,PATMASTR
000341 i) USER170.PATMASTR . REFR,
000341 # USER170.PATPERSM
000341 i USER170,PREPROC, 201561
QO03430% i USER170,PREPROC, 20407

> i) USER170.PREPROC, 20757
| I USER170,PREPROC.Z1092:

| i) USER170,PREPROC, 21557

parch &5 L R @E > T [

t-TOTAL-PRICED-PROCESSED' - 7 matches in compilation unit of 'PARTSUPP.cbl'

B PARTSUPF, chl (7 matches)

é%, 2735 15 SIZE-TOTAL-PRICEO-PROCESSED PIC S9(9)¥99 COMP-3,

2, 3597, MOYE ZEROS TO SIZE-TOTAL-PRICEC-PROCESSED (SETOT-SUBSC)
¢, 5A09; COMPUTE BIZE-TOTAL PRICEI-PROCESSED (1) = 000437¢
2, 5R10: 043500 SIZE-TOTAL-PRICED-FROCESSED (1) + [
5%, 7669 MOYE SIZE-TOTAL-PRICED-PROCESSED (SETOT-SUBSC) ]
é‘?inr\ e AlD STPE-TOTAl cER T EN-DR T ESCSED FSR T ToCl IR 1nnr




Occurrences in Compilation Unit — Use in Data Flow Analysis

Steps:

» From the starting point (a variable):

1. Select the field and search (using Occurrences in
Compilation Unit) for all instances of the field throughout
the source code

2."Pin" the search results

3. Double-click each result line — which co-locates the line
In the editor

4. Analyze the statement operation/data usage
— Ref vs. Mod

5. If another variable is indicated as being part of the
Data Flow task scope, return to Step 1 and search
for the next variable
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Occurrences in Compilation Unit — continued

You can use Occurrences in Compilation Unit effectively to investigate data movement, analyze the impact of a
change, research the cause of a data-specific ABEND (like an 0C7 or 0C4), etc.

Here's an example showing Search on a variable, with the Search Results view moved, and "pinned" with
additional searches for Occurrences in Compilation Unit exposed through IDz

i3] PARTSUPP.cbl 53

=08 ﬂﬁRemoteSystems \)"'Search pct

Line 5611 Column 30 Insert @ ﬁ 4 ag.‘ T [ ‘J"- - | =
oo PR o2 b oB oo ofo———do T 4 |l O TAl PRICED-PROCESSED - 7 matches in complation unit of PARTSUPF.chl
043780 IF TOTAL-PRICEO-PROCESSED oA = i) PARTSLPP cbl (7 matches)

043750 COMPUTE SIZE-TOTAL-PRICEO-PROCESSED (1) = po &, 2775 15 SIZE-TOTAL-PRICED-PROCESSED PIC S9(2)a9 COMP-3,
023300 SIZE-TOTAL-PRICED-PROCESSED {1} + po 4, 3597 MOVE ZEROS TO SIZE-TOTAL-PRICED-PROCESSED (SBTOT-SUBS
043810 UEIGHT]—CHECK— AMOIHT-PACEERD. oo P . -
Dasmz0 ho % 5609 COMPLITE SIZE-TOTAL-PRICEQ-PROCESSED (1) = 0004
043830 IF ENOWN-LOCATTON- oo 6;} 5610: 043500 SLeE-TOTAL-PRICED-PROCESSED (1) +
D454 IF RDZEDIT-TRA - % 7669: MOVE SIZE-TOTAL-PRICED-PROCESSED (SETOT-SUBSC)
DasmEn COMPTTE ST - 0 s 7671: ADD SIZE-TOTAL-PRICEQ-PROCESSED (SETOT-SUBSC)
043860 STZE-H b %, 7620 MOVE SIZE-TOTAL-PRICED-PROCESSED (SETOT-SUBSC)
043870 RDZEDI seloct R oo
D438a0 ELSE eoiocted . oo
D43890 COMPUTE SI. = oo
043200 SIZE-KI oo
043310 RDZEDT’ Filter vigw , oo
043920 oo
043930 IF LOOEUP-PLUS oo
043940 COMPUTE SIZE-N] Source Pic) = oo
043950 3IZE-NI] Preprocessor Statements Lol I oo
043980 LOCATH- Refactor 3 oo
043970 Show In ’ oo
043930 IF LOOEUP-NINUS Open Dedaration F3 oo
043990 IF LOCATH-IRSOI Open Perform Hierarchy oo
044000 COMPUTE W ampilation Unit po
044010 LoC ATH- View . oo
044020 LOCATH- oo
044030 COMPUTE WW( Run fs 3 oo
044040 Lo Debug As ’ oo
Profile #s 3 ¥
< Walidate >
Software Analyzer 3
Team 3 <
P Getti | ¥ Remo |+ zj05 _"_L_Fl: Prap | B Sni :ZTE?:WTIT : %" search & g R EE 2R
Subsystem JES Staprt Flagging Changed Lines "WEIGHT 1-CHECK-AMOUNT-PACKED' - S matches in compilation unit of 'PARTSURP.cBl*
- = ] PARTSUPP.cbl (5 matches)
ffes'”f:e Parent filter ... | Par Preferences.., oy 8520 10 WETEHTT-EHECK BMSIRT EACKED  PIC 59007199 COMP-3.
siRetrieved Jobs CM-CTRMYSO... Mok Local Svnta Check triealbaL 68, 4595, MOVE WEIGHTL-CHECK-AMOLUNT-FACKED TO 00036760
My Jobs changeme:c...  hlot Y 65, 56 11: 043510 WEIGHT L -CHECK-AMOUNT-PACKED
62, 5670: 044400 WEIGHT L -CHECK-AMOUNT-PACKED
6?‘2’:\ A1 BYYAE WWIETAT CHECE AR IRIT . DOACLEFED Ty Myl IB1 CHES L SARAT




Pinned Occurrences in Compilation Unit Search Result Views

Open a program in the editor

» From the command line, type: F <variable-name> and press <Enter>
1. Inthe Editor source, Double-click (to select) <variable-name>

2. From the Context Menu, select Occurrences in Compilation Unit

This will launch a search for the variable throughout your program, and saves the search
results in a Search Results view

4 | 1

P Getting Start... & Remote Erro.. + 7/0S File §

‘WS-PHARMACY-CHARGES' - 5 matches in compilation u
4 @] BNCHS602.cbl (5 matches)
#, 321: 05 WS-PHARMACY-CHARGES  PIC S9(7)V
# 1098: TO WS-PHARMACY-CHARGES.
%, 1171: IF WS-PHARMACY-CHARGES NOT EQUAL
f5, 1175: DISPLAY WS-PHARMACY-CHARGES
%, 1184 MOVE WS-PHARMACY-CHARGES TO IN-P

Refactor

Occurrences in Compilation Unit D? Ctrl+Shift+R

Open Declaration

Open Perform Hierarchy
View

Show In

Open With

Run As

Debug As

Profile As
Validate

Software Analyzer

3

F3

Po0320 P5 WS-MEDICATION-CHAR Source N =TT
PeR321 95 WS-PHARMACY -CHARGE Drenrocessor Statements X &l DBGMAIN.exe
ARA3272 A% WS-ANCTI | ARY-CHARG P & DSKTOPRT .exe

< |

DTEVALexe
&t EPSMLDB2.exe -

1 | b

B Remote z/O...

3. From the Search View, click: Pin the Search View - This persists your results view, even when

you launch additional searches
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Concept — Create a Data Analysis "Dashboard“ From Multiple Search Results

] 1847591, asm 02
Line 192 Column 25 Feplace

-—--+--—-1--——-+--—-2-———+- ' YOU can move (Drag & Drop)

000001 TAATZ51 CEEENTRY FPPAL=MAINFF

workarea, . the Search results views to

oonooz T3 TN
oopoos = H
—  moz,smrmse  different Workbench areas
ooooos Li RO3,DEST
[n[a]uln]u}] La RO4, FECODE
OUBE07 st roz,R04,PLIST - Qr you can Detach the views
ooooos Li RO1,PLIST . . "
000003 L Ris,mOUT for optimized use of "screen
oooo1o BEALE R14,R15 "o -
000011 * real estate" in your analysis
= 0oooiz PACE PCKL, ZNA
oooo13 PACE PCEE, ZNE
=+ 000014 ZAP PCESUM,PCEL Herels an example Of thls
oopols =
(EREAE L RI0,SFULD with an Assembler program
000017 LOoF 1 D3 OH
= 000018 LF PCESUHN, PCEE
=+ 000019 MVC  OUTIUHM, E
=+ 000020 ED OUT3UH, PCESUH
= 000021 MVC  SUMM3IG+1 (3) ,OUTSUH
oooozz NvC  LINE 3T, 3UMM3G
000023 La ROZ,LINE M3G
Oo0o:2 4 Li RO3,DEST
oooozs Li RO4, FECODE
0000z a6 3TM ROZ,R04,PLI3T
ooooz7 Li RO1,PLIST
oooozs L k15, HOUT
oooozs BALER R14,ER15
oooos0 ERCT R10,X'04" -
4 ¥

& Search 52

44| %% BE
'PCKA' - 3 makches in ‘TAATSA1 . asm'
= T.z_—?v RemoteSystems TempFiles
== FttRemoteTempFiles
== demanivs
=I-[= DDS0001
== DDSO001.TEST.ASM
- 18] IAATS91.asm (3 matches)
=+ 120 PACK PCER, ZMA
= 14 ZAP PCKSUM,PCKA
=+ 55 PCEA DS PL{PLEN)

&F Rem |+ zj0 _L_L_f): Pra | B2 snip | 48 Rem | 47 588 B2 =08

¢ % BE Y E AT
'PCESUM' - 4 matches in 'TAATSIL. asm'’
= bc RemoteTvstemsTempFiles
== FttRemote TempFiles
== demarnvs
=I-[= DDS0001
== DDS0001,.TEST.ASM
=88] IAATS91.asm (4 matches)
=+ 14 ZAP PCKSUM,PCKA
=+ 1d: AP PCKSUM,PCEE
= 20: ED OUTSUM,P I
= 7 prKRSL I S PR ERL Ty

Q?)..

=0 }ERemote Syskems QJ'Search s

=0
4 4 %% 1
'OUTSUM' - 4 matches in 'TAATS91.asm'
SR RemoteSystemsTempFiles

== FttRemateTempFiles

== demomys
== DD30001
== DDS0001. TEST. ASM

T E Q?J Q -

=19 MvC £ i

= 200 ED OUTSUM,PCKSUM

= 21 MYC SUMMSG+1(8), 0UTSUM
< 58 OUTSUM DS CLL'SUMMSK)

£ >
%" Search B9 ST 5& + =

'SUMMSK' - 3 makches in 'TAATS91.asm'
= -[Uc RemotesystemsTempFiles
=== FttRemoteTempFiles
== demormvs
=I-[= DDS0001
== DD30001. TEST.ASM

= 18] IAATS91.asm (3 makche

Bl 1 :

= 51 S0MMEK DC x'4020202020202120'

w7 R e =]

[ 58 oysUM DS CL(L'SUMMSK)

< *
= 8| 4 search &2 =08
\J - | = @ ﬁ * % m = Q?J \J - | = =

'ZMA' - 2 matches in 'TAATSIL. asm'’
= I,:,C' RemateSystemsTempFiles
=l-[= FttRemoteTempFiles
== demarmvs
=l DDS0001
== DD30001.TEST.ASM

= 18] TAATS91.asm (2 matches)
S 120 PACK PCKA,ENE
o 52 EZMA DC ZLS'100




Review - Data Flow Analysis — Using Ctrl+F Regular Expressions

You can do Data Flow Analysis using: Qooi9e

oood3la
o003aT
000385
000455
0o00asl
n00asa
000721
ooa7:a
o0a7ss
ooa7ss
ooo3ol1
00a3as

o Ctrl+F

+ Regular Expressions —to OR multiple
variable searches

* Peek (set at 1 or 2) to see rows surrounding
the found lines

@
E
%

<

NS -PHARMACY-CHARGES FIC S9(7)V99 COMP-3.
IF PHARMACY-CO3IT IM INFPATIENT-TREATHMENT-REC NOT NUMERIC
IF (PHARMACY-CO3T IN INFATIENT-TREATMEMT-REC > 930
OF  PHARMACY-CO3IT IM INPATIEMNT-TREATHMENT-EREC < .299)
IF PHARMACY-CO3IT IM INFATIENT-TREATHMENT-REC ZERD OR

MOVE IM-PHARMACY-CHARGES ToO PHARMACY-COST IN DCLMEDICATICHN

WHERE PHARMACY CO3T »= :(DCLMEDICATION.PHARMACY-COST
ADD PHARMACY-CO3IT IM INPATIENT-TREATHMENT-REC

T2 WE-PHARMACY-CHARGES.

IF W3-FHARMACY-CHARGES NOT EQUAL TO IN-PHARMACY-CHARGES

DISFPLAY W3-PHARMACY-CHARGES

DISFPLAY IN-PHARMACY-CHARGES.
MOWVE W3-FHARMACY-CHARGES TO IN-PHARMACY-CHARGES.

| >

Find String with text separated by |

Emﬂ|WS?HARMACV{HARGESHNPHARMAC%CHARGEEPHARMAC%COST

| [MEX':] [F'regiu:uus] m

Barlaca |

NUMERIC

TIENT-TE
OF  FPHAERHM
IF FH
MOVE IN-F

WHEERE

ADD PHARHN

Select
Selected

Deselect

| [Dn:hn|.=|n=- ] [I:'-:-n|.=-n=- All ]

clicking All excludes rows

Microsoft Excel - Book1

@_] File Edit ‘iew Insert Format Tools Data  Window Help  Adobe PDF
INEHRIGRITE SR P98 s A2 [B]e E:
E ! {2 Snagit [ | window v!

A |

A7 13
05 WWE-PHARMACY-CHARGES  PIC 52(7/1w99 COMP-3.
IF PHARMACY-COST IN INPATIENT-TREATMENT-REC NOT NUMERIC
IF (PHARMACY-COST IN INPATIENT-TREATMENT-REC = 930
OR PHARMALCY-COST IM INPATIENT-TREATMENT-REC < .59)
IF PHARMACY-COST IN INPATIENT-TREATMENT-REC = ZERD OR
WMOWVE IN-FHARMACY-CHARGES TO PHARMALCY-COST IM DCLMEDICATION.
WHERE PHARMACY _COST »= DCLMEDICATION. PHARMACY-COST
ADD PHARMACY-COST IN INFATIEMT-TREATMENT-REC
TO WS-PHARMALCY-CHARGES.
IF WW3S-PHARMACY-CHARGES NOT EQUAL TO IN-PHARMALY-CHARGES
DISPLAY W3-PHARMALCY-CHARGES
DISPLAY IMN-PHARMALCY-CHARGES.
WMOVE WS-PHARMACY-CHARGES TO IN-PHARMALY-CHARGES.

-

I =
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Show in Data Elements

» Often you need to know the “offset” in bytes for a field — from the beginning
of a structure — this is especially useful during ABEND Analysis

* To do this — from within edit of your source file:

» Show In => Data Elements =>

» Click the View Menu (the downward pointing white triangle)

» And select Columns => Offset

& Remote Error List | #* z/OS File System M Flfp':i Property Group Man | 2 Snippets | #8 Remote System Det | E SQL Results |G SQL Outline | =g Progress | 2 Remote Shell | ¥2 Data Elemen

Showing data elements from TRTMNT.cbl Type search text to filter by Name: |_ v' | Name Columns
= - 1 v | Level Filters

Name Level Top-level Item Declaration Declared In Lin i

v Top-level Item Reset View
AO0-RECORD-2 10 DEBUG-ABEND-FIELDS  PIC 9(008) TRTMNT.cbl 26 .

v Declaration V| Refresh Automaticall
AO0-RECORD-3 10 DEBUG-ABEND-FIELDS  PIC 9(009) TRTMNT.cbl 26 v DedaredIn giresn Automatically
AO0D-RECORD-SEQ 10 DEBUG-ABEND-FIELDS  PIC 9(009) REDEFINES.. TRTMNT.chl 26 7| Line Number 1
A0D-RECORD-SEQ2 10 DEBUG-ABEND-FIELDS  PIC 9(008) REDEFINES.. TRTMNT.chl 26 v References g
AD0-X 10 DEBUG-ABEND-FIELDS  PIC X(D08) TRTMNT.cbl 25 Lenath 1
A00-X1 10 DEBUG-ABEND-FIELDS  PIC X(D08) TRTMNT.cbl 2 7 OrFfsget g
ABEND-REASON 5 ABEND-REC PIC X(40) ABENDREC.cpy 5 34

v Item Type
ABEND-REC 1 ABEND-REC ABENDREC.cpy 2 Initial Value 1
ABND-FLD 5 MISC-WS-FLDS PIC S9(02) REDEFINES... TRTMNT.chl 21 . 11

Full Declaration

ACTUAL-VAL 5 ABEND-REC PIC 9(6) ABENDREC.cpy 9 - rerrer a8
ANCILLARY-CHARGE 5 INPATIENT-TREATME... PIC 9(3)Vag TREATMNT.cpy 44 6 Dat. 99
ATTENDING-PHYS-ID 5 INPATIENT-TREATME... PIC X(08) TREATMNT.cpy 39 62
ATTENDING-PHYSICIAN 5 PATIENT-MASTER-REC  PIC X(08) PATMSTR.cpy 24 These are the Offset 37
BASE-ROOM-CHARGE 10 DCLWARD-CODES PIC 59(5)v99 TRTMNT.cbl 243 values 31
RFN-TN 1n NrlHNSD-REN DIC WinAy TRTMNT rhl 24A
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Show in Data Elements - Field Length and Offset

= Along with the Offset value, you can also view the field length.

* Note that this is the “physical” — not “logical” field length:
» I.LE. PIC S9(4) COMP = 2 bytes of storage

& Remote Error List (H* z/OS File System Mapping p—ﬁ, Property Group Manager (ﬂﬁ Remote System Details (@ Remote z/OS Search (Ifﬁ Code Coverage Results ('E: Data Elements 3 &7 =

Showing data elements from BKPXXC2.cbl

Type search text to filter by Name: |

)
MName

AMOUNT
AMOUNT
AMOUNT
AMOUNTA
AMOUNTF
AMOUNTI
AMOUNTL
AMOUNTN
AMOUNTN1
AMOUNTNZ5
AMOUNTNG
AMOUNTNT7S
AMOUNTO
COMM-AREA
COMMENT
COMMENT
COMMENT
COMMENT
COMMENTA
COMMENTF
COMMENTI
COMMENTL
COMMENTO
CONSTANTS

CRUD-PGM-NAME
NATEA

Level
20
20

U‘II'\JUJUJUJUJ—‘I\JI\JI\JUJE

[ T T % I
o o o o

E R L A" I ' R o R ¥R

Top-level ltem
DFHCOMMAREA
LINK-AREA
LINK-AREA
DETAIL

DETAIL

DETAILI

DETAIL
AMOUNTN
AMOUNTN
AMOUNTN
AMOUNTN
AMOUNTN
DETAILO
LINK-AREA
DFHCOMMAREA
DFHCOMMAREA
LINK-AREA
LINK-AREA
DETAILI

DETAIL

DETAIL

DETAIL

DETAILO
CONSTANTS

CONSTANTS
DETAIL

Declaration
PIC X(8)

PIC X(8)

PIC X(8)

X

X

PIC X(8)
PIC S9(4)

PICX
PIC X(4)
PICX
PIC X(2)
PIC X(8)

PIC X(9)
PIC X(9)
PIC X(9)
PIC X(9)
X

X

PIC X(9)
PIC S8(4)
PICX(9)

PIC X(8)
¥

Declared In
BKCACCT.cpy
BKCACCT.cpy
BKCACCT.cpy
BKMXXGB.cpy
BKMXGB.cpy
BKMXXGB.cpy
BKMXXGB.cpy
BKPXXC2.cbl
BKPXXC2.cbl
BKPXXC2.cbl
BKPXXC2.cbl
BKPXXC2.cbl
BKMXXGB.cpy
BKPXXC2.cbl
BKCACCT.cpy
BKCACCT.cpy
BKCACCT.cpy
BKCACCT.cpy
BKMXXGB.cpy
BKMXXGB.cpy
BKMXXGB.cpy
BKMXXGB.cpy
BKMXXGB.cpy
BKPXXC2.cbl

BKPXXC2.cbl
B MAYYGR crar

Line Number
15
15
15
36
34
37
33
34
35
36
37
38
68
44
16
16
16
16
41
39
42
38
70
21

22
21

References

L - R e LA B = T L% [ I T T W B T T == B = ) TNl €S R e TR W B

Item Type
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data
Data

Data
MNata

Length Offset ~
160
a0
160
115
115
116
113

168
126
126
127
124
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Show Expanded Source

Expands all COBOL Copybooks and PL/I Include statements inline (within) the program source. And it opens the
expanded source file in Browse mode. This can simplify full-program-text analysis.

Note: EXEC SQL INCLUDE... statements are also expanded

=

&

Save Ctrl+5
&) TRTMNT.cbl 22 &) TRTMNT.cbl 22 Expanded source
——+-*A-1-B-—+----2} cut Criex -7 |-+ —+*A1B -+ -2 +-—-3 -+ 5 6T |
000154 o1 FILE-STATY  COP¥ LIRS - 000154 @1 FILE-STATUS-CODES. -
000155 @5 PATMST Paste Shift+Insert 000155 @5 PATMSTR-STATUS PIC X(2).
000156 88 REQ  cojoqt R 000156 88 RECORD-FOUND VALUE "00".
000157 88 PAT 000157 88 PATMSTR-NOT-FOUND  VALUE "23".
000158 @5 OFcopg  elected ' 000158 @5 OFCODE PIC X(2).
000159 gg coj  Deselect Alt+U 000159 88 CODE-WRITE  VALUE SPACES.
000160 e R 000160 B
000161 - 000161 *COPY TREATMNT. =
000162 _ Show Clrl=w E| 000162
000163 @1 WS-TRATLEH  source y Comment Ctri+/ |PATTENT/TREATMENTS FTLE
000164 85 FILLEH Preprocessor Statements 4 Uncomment Ctrl+Y, R A IEN IR RE G
000165 85 IN-REC ) RECORD-TYPE PIC X(01).
000166 05 FILLER  fefactor *|  Uppercaseall AltsShift+K lgg  TRAILER-REC VALUE "T".
PeR167 @5 TN-MEL Occurrences in Compilation Unit Ctrl+Shift+R Meeaiiline Alt+ShiftsH  |PATIENT-ID PIC 9(6).
poorec 2 AN oo i = e B T e
b2 - Open Perform Hierarchy - .
000170 - ’ R Show Expanded Source @ FILLER PIC X.
000171 L WS-OUTPUTY , 000171 10 TREATMENT-TIME PIC X(08).
000172 @5 PATIE 000172 10 FILLER PIC X(09).
000173 @5 FILLER  OpenWith ’ 000173 @5 BED-IDENTITY PIC X(4).
000174 85 PATIE Run As . 000174 85 PRIMARY-DIAGNOSTIC-CODE PIC X(5).
000175 85 PATIE R , 000175 85 MEDICATION-ID PIC X(8).
000176 @5 FILLER 000176 @5 TREATMENT-MODE PIC X(03).
000177 @5 PATIE Profile As ’ 000177 88 ORAL-ADMIN VALUE "@RA".
000178 @5 BED-IJ  Validate 000178 88 INTRAVENOUS-ADMIN  VALUE "INV".
000179 85 FILLER  Software Analysis , 000179 88 INJECTION VALUE "INJ".
000180 85 CURR-I  ream R 000180 88 MRI VALUE "MRI".
000181 @5 FILLER ) 000181 88 CAT VALUE "CAT".
000182 @5 PATIE HRmEE L ' 000182 88 CHEMO-THERAPY VALUE "CHM".
000183 85 FILLER Replace With i’ 000183 88 RADIATION-THERAPY  VALUE "RAD".
000184 @5 INS-CU  Enterprise Extensions v 000184 88 SURGERY VALUE “SUR".
000185 @5 FILLE o oo i celectionin Lookup 000185 88 PHYSIO-THERAPY VALUE "PHY".
000186 85 INS-TY ) ; 000186 88 EQUIPMENT VALUE "EQP".
000187 @5 Hospry  StartFlaguing Changed Lines 000187 88 LAB-TESTS VALUE "LAB".
000188 85 FILLER  preferences.. il 000188 88 VENIPUNCTURE VALUE "VEN". e
< | | » < | 1h = 5
Local Syntax Check (Deprecated) Ctrl+Alt+L
Program in edit Open Copy Member - -

[ TR R o P
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Data Flow Analysis — Review

» Data Flow analysis is an iterative complex process, that involves
expanding the scope of your search as new variables in the data flow are
discovered

= Onthe mainframe, you either:
» Utilize listing files/SX-REF entries — or

» Using ISPF you access option 3.4, or =3.14 and issue a series of manual text
FIND operations — saving or writing down interim results. This is:

= Typing-intensive and error-prone
= With lots of time spent loading programs into the editor in split-screen, etc.

= Using IDz you:
1. Find your starting Search variable
2. Pin the Search View and double-click each reference

7 There are static analysis tools from IBM that are dedicated to providing

this information, through ultra-quick and simple techniques
(ask your instructor about Rational Asset Analyzer)
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Optional Topics and Workshops For This Section

* |If you have time, and are comfortable with the material just
covered, feel free to read through the Optional Topic slides —
and/or try out the techniques shown using IDz and the sample
programs.

* The development techniques covered in these slides can make
your standard z/OS Maintenance, Production Support and
Development tasks much easier, and make you more
productive.

» SO at some point — perhaps after class consider returning to
these optional topics to build out your IDz skills.

» Also — if you have access to IDz installed on your mainframe
and time permits, please try out the techniques shown using
your own application source.

®
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Scan for Compatibility - Detect Incompatible CaII/Llnkage Parameter Definitions

For selected files, Scan for Compatibility allows detection of

problems when:
A 2 | % Tean L - 2
. The number of parameters the e
calling program uses is not the [ 2/0S UNIX Shels
same as what the called program ~ “™M°fe
expects % userl57
i My Data Sets (USER14E
- The parameter lengths of the & CeRi A ACE OR
calling program don't match the « ¥ USERI46SCANCOBOL 1. Select Calling/Called program files
deﬂned parameter Iengths in the 4 .a:jif;lgﬁg;:;iOBOlGo T(2). Right-Click and select: Scan for Compatibility’
called program AACCONTaDl
. if a called program cannot be found o
within the selected list, it will be & CALLER cbl
searched via the search libraries A [ =
property of the associated property S PARTSUPP.cbi| ¢ v e
group @ PATMSTRcbI | & o0
o) SQLCA.cbl
- Incompatibilities are reported in the & SUPPLIERcbi | Search-
. aaf) TB7500BA.cbl {ost Connection Emuiator
Remote Error list o TB7SDRVX.cl  Add to Subproject.
- - o) TREATMNT.cb Remote Syntax Check Ctri+Alt+R
- Dynamic calls are supported if the QTR | s ot
called module-name is hard-coded as a @ WAREHOUSC  property Group ,
Value |n the DATA DlVlSION “ Bzigljgﬁgigjglh 4l z/OS Automated Unit Testing Framework (zUnit) ’
- Can also select a number of COBOL # USER146PARTL St :
programs to be analyzed as a group T Properties ©t |GuRemoteSel  Generate JCL ;

|
I
I

[

@
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Optional Topic — Verify Called/Calling Program Parameter Length

For selected files, Scan for Compatibility allows detectlon of

problems when:
- The number of parameters the e e Lo e . .
calling program uses is not the [ 2/0S UNIX Shels
same as what the called program e :f;:;d —
expects % user1S7
- The parameter lengths of the e
calling program don't match the + 3 USER146.5CAN.COBOL
defined parameter lengths in the ‘ ":fi';l:jg;&“fgmwo :
called program i ACCOUNT cbi
- if a called program cannot be found AMAST o
within the selected list, it will be & CALLER bl
searched via the search libraries A [ Fs
property of the associated property S PARTSUPP.cbi| ¢ v e
group | @
= Incompatibilities are reported in the & SUPPLIERcbI | i
Remote Error list ?;Iiii‘éiii‘%. A;;};-s‘;:;wé;‘ :
= Dynamic calls are supported if the ::Iiﬁm'“;b ;;';:n“f;} tc };,;;}l;t:;;{.:,
called module-name is hard-coded as a @ WAREHOUSC  property Group n
Value |n the DATA DlVlSION “ 3:521:2}?8?;;;'“ 4 z/OS Automated Unit Testing Framework (zUnit) »
« Can also select a number of COBOL i USER146PARTL St :
programs to be analyzed as a group T Properties ©t |GuRemoteSel  Generate JCL ;

|
[
@
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Optional Topic — Using Regular Expressions to change all within columns

You can use regular expressions to substitute for ISPF picture string editing.
Example — change all characters in columns 73 - 80 to blanks (spaces)

» M Regular Expression  Start column: 73 End column: 80

» Find: Type a period . |l *Bkpgacz.chl &3 =
. Line 1 Column 74 Inzert & changes
» Replace' Type a space 1—B——+————2————+————3————+————4————+————5————+————6————+————’."——|=+————Ei
0o00001 ROCESS CICS (' COBOL3, APOST,SFP') ”

000002 ECCERS APOIT TRUNC (EIN) NOIIRANGE SIZE (4000K) TERT

|:||:||:||:||:]3 ol o e
ooooog CICS Transaction flow diagram [(generated by Rid) :

oo0oo0s file:///ohvrdewkap\buch. png

OO0000e Hold down the Ctrl key and click the above file w
|:||:||:||:||:]"I.‘ ol o e
000008 EMTIFICATION DIVIZION.

oooooe oERAM-ID, BEPRZCE.

00000 VIRONMENT DIVIZION.

000011 . Th DIVISION.

0000 2 BEEING-STORLAGE SECTICON.

000013 ME33LGES PIC X(39).
oo0ool4 TEMP-NAME PIC X(20).
ooools FILLEER REDEFINEZ TEMP-NAME.
o000l 6 0z TEMPL PIC X OCCURS Z0 INDEEED EY TEMPI.
oooolty RE3ZPONZE PIC 9(9) CoOMP.
aoools INZPECT-IND PIC X.
W
£ >

3112 replacements.

— Find | . fext | | Previous

Replace [ Replace ] Eﬁg:ulace all |

Note that you could also use
the ISPF Picture string
command line command to do [] case sensitive [ ] whole war Regular expression f+] wrap [

4

this: v v [ ] Restrick search to selection [+] Restrick search bo columns Start columr | 73 | End column | 30
cp'="""all 73 80 ————y—
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Optional Topic — Regular Expressions to search for hex chars in a file opened from the mainframe

You can use Regular Expressions to find any EBCDIC (hex) data in source files:
» M Regular Expression

» Type this in the Eind area: [\x00-\x1F]

000308 030300 5 INPUT-FILE-ERROE-M3G PIC X(50).

000308 030300 5 HEE-VAL FIC (1) VALTE '0O0'.
000310 030200
000311 031000 01 OUNTERI—-AND-ACCTHULATORS.

000312 031100 5 WS-MEDICATION-CHARGES PIC 39(9)V99 COMP-3.
000313 031200 5 WS-PHARMACY-CHARGES PIC 39(7)V99 COMP-3.
000314 031300 5 WS-ANCILLARY-CHARGES PIC 39(5)V99 COMP-3. v
& | A
Wrapped.
—»  Eindf| [\x00-\x1F] | [MExt] [F'regin:-us]
I
Repkce | L@ | [Beplan:e] [R@Iace aII]
[1\Case sensitive [ whole word Regularegpressmyﬂ wirap [ ] Select Found text Peek: m
[] Restrict search ko selection Restrict search to colurins  Skart column End colurmn
. 000307 030700 5 DAILY-COMMENTS-O PIC X(50).
Note - the C_OBOL Editor 000308 030800 5 INPUT-FILE-ERROR-MSG PIC X(50).
(see Appendix B) can be 000309 030800 5 HEZ-VAL PIC X(1) VALUE 'O .
use to effectively search B - & 0200
o ' 000311031000 01 COUNTERS-AND-ACCUMULATORS . =
for specific Hex (binary) - | oy
values in EBCDIC. - -
Text 030800 05 HEX-VLL PIC ¥(1) VALUH '@O'.
The LPEX editor's regular Unicode 000490043 002000580025003 10025002000560041004c00550045002{,9027001a
expression search — by File encoding UTFE  |02020202020202020202020202020205049432058283 120920564 1M0554520271a
default - uses ASCII. Source encoding Cp037 (040404040404040404040404040404047c90340e74d£15d40e5c1H3e405407d3E

) -




Optional Topic — Regular Expressions to search for hex chars in a file opened from a Local Project

You can use regular expressions to search for EBCDIC Hexadecimal Values,
embedded in a program or in copybook source:

» Regular Expressions are an ASCII search mechanism

» Use ASCII/EBCDIC comparison charts to map to the EBCDIC value you're
looking for s

0003087
u -
ASCIl - 1a BEE—

= EBCDIC - 3£ o

ﬁzapped.

Regular Expression: [\xla] Fnd|[ixta]
Rephce|

5 HEXZ-VAL PIC X(1) VALUE 'E'.

B T PP PIT I PRV
FS INFUT-FILE-ERROR-HMSG PIC (50} .

- [ ] Case sensitive [ whale word Regular expression Wk ap Seleck Found kext Pee
See Slide Notes for URLs to useful S N = o == B~

Regular Expression tutorials online

Hex Edit of line & mex-va - — o .

030800 05 HEX-VAL PIC (1) VALT
143002000580028003 10029002000560041004c005500450020002 700180027002

ASCII = :|1202020202020202020202020202050494320582831292056414d5545202 7182 F2
EBCDIC = 4040404040404040404040404040d7090340e74dE15040e501d3e4c5407d3E7¢4h

=

E

A typical conversion table URL: http://www.flounder.com/ebcdictoasciil.htm
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Optional Topic - Regular Expressions Can Be Used in All Search Contexts

SEELM Project Run Wind:

* You can use Regular Expressions to search for text:

& Search... Chr+H

» In a program 7 File..,
» Throughout all programs in a project
» On the mainframe:

= Across all members n a PDS

= Across multiple PDSs of different types: .COBOL, .BMS, .JCL, etc.
& Search

:1-4' Remote. ..

Texk 4

| B Remate Search | g remate 2/05 Search | 4" 2/05 UNLX Subproject Search | (57 RAA Integration

Search string (leave empty For File search):

| PIC 9|PIC 9Y|PIC 9 v | [ Case sensitive

% Fegular expression h

[ visual Farmat

Diata set name (%) Member name Diata set name/member name

|**."* V|

* = anw string, ¥ = any character) []regular expression

Seatch in:

|testsubsystem:DDSDDDl.TEST.EMS; kestsubsystem: DDS0001, TEST.COBOL; testsubsystern: DDS0001, TEST COPYLIE; V| [Brnwse... ]

Include migrated Include offling walumes Include additional qualifiers

Search resulks limit: 10000 [ ]search in logical files

I
.|l|
[
@
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Regular Expressions — Used to Support ISPF Find "Picture Strings"
LPEX EdItOI’ . Dot, any single

v character,

Eind Previous / E5

Y
v A logical NOT:

Y — with regular expressions
\x Hexadecimal

Ctlr+F, M Regular. Expression, \ -

Ctlr+F, M Regular Expression, [2\x20]

Ctlr+F, M Regular Expression, [2\x20-\x7E]
Ctlr+F M Regular Expression, [0=91]

Ctlr+F, M Regular Expression, [20-9\x20]
Ctlr+F M Regular Expression, [A-Za-2Z]

Ctlr+F M Regular Expression, [a—2]

Ctlr+F M Regular Expression, [A—-Z ]

Ctlr+F M Regular Expression, [fA-Za-z0-9]

Ctrl+F Find | [~A-Za-20-9] r “.Fr':.'-.-'!-.

Replace R




Optional Topic - Find/Replace Dialog — Regular Expressions

The Regular Expression meta-language is based on a few simple constructs

Meta Character

Comments

Mlatches any single character. Example, x. = matches "xpz" or “xaz”, etc

[ 1 “Bracket expreszion”. Matches asingle character that is specified within the brackets. Examples:
. [x¥z] matches "x", or "p", or"z" - while: [x.z] matches only "x" or "." or"z"
. [A-Z] =zpecifies a range which matches aty wppetcaze letter from "A" to "2
. [efgx-=] matches "2", "/, "g", "x", "p", 0r "z" - the same as: [e—gx-z]
[* 1

Mlatches a single character that 15 not contained witlun the brackets.
Examples
»

[“efg] matches any character other than "e", "

. I’ ot Ilgll
. [“A-Z] matches any single character that 15 not an uppercase letter from "A" to "2"
\

(When used with a meta-charactet) — provides “Escape charactes” functionality
»

Nx

Example: [V {] —allows you to find an open paren (parenthesiz are meta characters for grouping)
Hexadecimal character
Ezxample:

[x%20] matches any ARCI space (hlank)
The pipe character. Allows you to match nualtiple expressions
. Example: [a-c] | [m-p] matches atyy characters: "a", "&", "c" "m

{ L 1 Py | Ry | ey | (1] (]
R )
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Optional Topic - Find/Replace With Regular Expressions: Examples

= | oad testl.cbl into the editor Find | . *{data € Expression
» Check Regular expression Replace

[ ] case sensitive [ ] Whale ﬁrd Regular expression [¥] W
|:| Festrick search to selection Restr 0 Columns

Enter the following Regular expressions, and click All (2 after each:

Expression What it does

[0-9] All numeric characters

[a-z] All alphabetic characters

[a-2Z] case sensitive | Check: M Case sensitive in the dialog, and reissue this regular expression.
Then un-check Case sensitive before continuing

DL.C Find all variables with "DL" — any character — then the letter C

\s]

Find all characters except for white space (blanks: \s )

"a-z]

Non-alphabetic characters

Non-alphabetic characters and no white spaces

"A-70-9\x20]

Non-alphanumeric characters and no white spaces

"A-70-9\x20-]

Non-alphanumeric characters, no white spaces, no dashes

[~
[
["A-Z\x20]
[
[
[

AA-7Z0-9\x20\ (\) ..-]

Non-alphanumeric characters, no parenthesis and no white spaces

[**A-Z0-9\x20\ (\) ..-]

Non-alphanumeric characters, no parenthesis, no asterisks, no white spaces

* (data)

Find all variables that end in "data"

PIC.9|PIC.S9

Find all numeric variable declarations

See Notes




Optional Topic — Another Useful Search

SR Project Run ‘Window  Help

. . . ‘QHSEEII’Eh... Zkrl+H A #\5:, O, %, 4 Qﬂ, i
Mechanism - Persist Find Results 57 Fie...
B? Remate. .. 0z .chl &3
= Using the Search menu, you can Twortspare | ClvARG [y g
search on a variable (or any partial e 000 e i ELICT e
. . ] AT.chl DDDM CILLARY-CHARGES
selected text) in a program with: ALt ) | Werking Set..
; In:|:|| Oo03E 4 01 HMISC-W3-FLD3.
» Search 251, i
» Text > File
» The results persist and are hyperlinked — for
easy havigation, and can be:
» Copied/pasted to a requirements document
} Changed % Femaote Error List | ¥ 205 File System Mapping L=L=;'J: Property Group Manader | |E=1 Snippets JﬁRethe System Details Qﬂ Search &2
Replace Selected... 'WS-PHARMACY-CHARGES' - 5 matches in BNCHSE02.cbl
Replace All... B & RDzClass
) [=-[= cabal J'
» Searched Again =1 8] BCHS602.cbl (S matches) .
to prO\_/i_de the i 1,,4T : v AlL+Shift+ ¥
capability of ~ O cl+.
AND-ing M. .. o s i ] preve
multiple search ) Expand Al
pa.tte s = Copy Chrl+C

¥ Remove Selected Matches Delete
% Remove All Matches

Replace Selected. .,

Replace Al ..

%7 Search Again F5
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Optional Topic — Highlight Found Text e Tt -
= LFE¥ Editar -
Appearance Highlight all occurrences
= Some ISPF developers prefer to otk Q | o
h|ghl|ght a” found teXt occurrences. Compare Mote: This selection wil disable the 'Incremental find dialog' option
. . Zonkrals
» This can be accomplished from: Find Text
Preferences > LPEX Editor > #- Parsers
. H Prink
System z LPEX Editor > Find Text v
= Syskem z LPEX Editor
. Auktosave
|
Use CtrI+F (Flnd) to search and o ClCt Parser
highlight text in your source + COBOL Parser
Zonkrals
=] TRTMNT.cbl 3
Ll HI fern Davear
Line 311 Column 1 Insert
I———+—*A—1—B——+————2————+————3————+————4————+————5————+————6————+————7——|—+——
= ooos11 IF PATIENT-ID IN INPATIENT-TREATMENT-REC NOT NUMERIC
< [ oooziz MOVE "++% NON-NUMERIC PATIENT-IDT TO
= Oo0317 IF PATIENT-ID IN INPATIENT-TREEATMENT-EEC = ZEERO
= 0003 18 MOVE m+++ INVALID (000000) BATIENT-ID™ TO
= 000476 MOWE PATIENT-ID IN INPATIENT-TEEATMENT-EEC TO
= ooos11 wove agleode to  PATIENT-ID IN INPATIENT-TRELTHMENT-REC
= 000515 wowve PATIENT-ID IN INPATIENT-TRELTHMENT-REC
= 00052 4 wove agleode ta PATIENT-ID IN INPATIENT-TRELTHMENT-REC
= 000528 wowve PATIENT-ID IN INPATIENT-TRELTHMENT-REC
= ooo549 wove PATIENT-ID IN INPATIENT-TRELTHMENT-REC
o Ooo559 mwowve PATIENT-ID IN INFATIENT-TEEALTHMENT-REC TO remove h|gh||ghted entries
= OoosE0 wove PATIENT-ID IN INPATIENT-TRELTHMENT-REC !
= 000583 towve PATIEMT-ID IN INPATIENT-TREALTMENT-REC . I M t h
B 000613 wove PATIENT-ID IN INPATIENT-TRELTHMENT-REC type' c ear a c es
= 000623 wove PATIENT-ID IN INPATIENT-TRELTHMENT-REC ; ;
= 000645 wove PATIENT-ID IN INPATIENT-TRELTHMENT-REC on the edltor Command Ime
= OO0G55 wove PATIENT-ID IN INPATIENT-TRELTHMENT-REC

Find | patient-id

Replace

s

[ Replace ] [ Replace all ]
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W3-PHARMACT-CHARGES

ooy

Optional Topic — Supporting the : LEm&traess e
ISPF "ONLY" Command ol Chpsen

MISC-W3-FLDS.

3 STR-LTH
. 1 11}
ISPF provides a "one-command" s return-co oot R
i n n 3 ROW-SUE
eXCIUde/ﬂnd a” - ONLY ; e EeIEn:tEu - Copy seleckion Al
10 ERROR-MSG-FIRST maelet + " ot .
- OYE SEIECCIon +
" " . 10 ERROR-MSG-REST Filter vi v
ISPF "ONLY" does the following: ter view Delete salattinn AlAD
. . 1 1 - _ _ Uppercase selection A4k
Top ; X all ; F'xxx" all PLAGS-AND-SWITCHES. PR _
3 MORE-DATA-SW Source 2 Lowercase seleckian alk+1
o8 NO-MORE-DALTA VAL Preprocessor Skatements b
3 ERROR-FOUND-SW Refackor 3
g5 RECORD-ERROR-FOU Cpen Declaration F3
G5 VALID-RECORD WA Open Perform Hierarchy
Line 198 Coluwmn 33 Insert
————— A= 1-F-—t————2————t————F - ——— =B fm—————-
000195 wIlT= - PHARMAC Y- CHARGES PIC 39(7)V9D COME-3.
0007z 4 TS WS-PHARMACY-CHARGES .
Ooo0797 IF WS-FPHARMACY-CHARGES NOT EQUAL TO IN-PHARMACY-CHARGES
ooos01 DISFLAYT WS-PHARMACY-CHARGES
The IDz ONLY emulation is: 000510 MOVE WS-PHARMACY-CHARGES TO IN-PHLRMACY-CHLRGES.

1. Select the variable (or text pattern)
2. Right-click > Selected > Filter selection

Note that you can create a custom "User Key Action" — for filterSelection — so that ONLY is
more closely emulated.

» Preferences > LPEX Editor > User Key Actions User Key Actions
= Define a custom Key for filterSelection oy o
» In this example, Alt+F9 (a-f9) is set to: filterSelection i fon
a-fa filterSelection
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Optional Topic - Another Example of Text Filtering — Selected > Filter selection

2 TS-HEADTINGS.
MOVE RC-PAGE-NUM To W3-PALGE-OUT.
(ichnyy RPEPORT-OUT-RECORD FROM WS-DATE-LINE

= Double-click to select a:

» COBOL Keyword

AF
. WMRITE -LINE
» Literal Ly cu Chriy
. Copy Chrl+Insert
WMRITE NE-LINE-1
4 Va”able uLp Paste ChrlHY
» Label (Paragraph or Section name) WRITE | geject p ING-LINE-2
AT pp—— Copy selection Ale+C
Egig Deselect Alk+U
] ] Move selection AlE-+
AOD Filer view Delete selecti AlL+D
S mE_EXIT. eleke selection
Uppercase seleckion  AlkHE
. . EXIT.
[ | R' g h t_CI | C k Source » Lowercase selection  Alk+1
ZG0-RETURL  Refactor
RETURL

» Selected
= Filter selection

=  Press Ctrl/W to un-filter and return to
normal program view

:

Note the plus signs H Expand/CoIIapsg filtered code

Q000458 045100
Qo051 042900
000527 051400
000538 052500
000541 052300
000576 056300
000578 056500
000550 056700
000552 056500

Oo0dg22 Oe0200 290

O00e23 Oal000
oo0desy 055400
o00e7s 066200

. Exclude selectik

Asset Analyzer Program Tree

PERFORM 290-WRITE-NEW-NF THRU 250-EXIT
WRITE REPORT-OUT-RECORD FROM WS-DETAIL-LINE
WRITE REPORT-OUT-RECORD FROM WS-TOTAL-LINE

WRITE REPORT-OUT-RECORD FROM WS-TOTAL-LINE

WRITE REPORT-OUT-RECORD

REPORT-OUT-RECORD FROM WS-DATE-LINE

WRITE REPORT-OUT-RECORD FROM WS—-TITLE-LINE

WRITE REPORT-OUT-RECORD FROM WS—-HEADING-LINE-1
WRITE REPORT-OUT-RECORD FROM WS—HEADING-LINE-Z
WRITE-NEU-HF .

WRITE NEW-MF-RECORD FROM WS-OLD-MF-REC.

WRITE REPORT-OUT-RECORD FROM WS—GRAND-TOTAL-LINE
WRITE REPORT-OUT-RECORD FROM WS—GRAND-TOTAL-LINE
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Show In > Data Elements 039700
o997z0 E 120 OR 220 OR 221 OR Z281)
. . 099730
Along with Occurrences in 059740
H H H 099750
Compilation Unit, you can geta ., oot R
global (Data Division) — wide 095770 Selected b -DATE-PARMS.
. . o99730 L-CALENDAR-DT-1.
list of your variables and -  CALENDAE—DT—2 .
paragraphs with: 099600 Filter view " b-CODE.
o99zz0 DAY,
ShOW In > Data Elements 099830 ??:pr::cessar Skakternents :
099z40
) ) 099850 EFE““" P Low o mmirrie sernopavs-CALC-1
This creates a sort-able list of all 099860 Show In d Frogram control Flow  |ryppg
the data elements with several 22" Open Ferform Hierarchy M o
actions against them: 099830 > COLR-TODAY

as9900 Wiew P OLE-DAYS-CALC-Z + 2
as9910 ZPEMNS-HLD * -1)

* Hyper'“nk to any variable 0299z0 Run As " O CAL-DATE-PARNS
declaration 099930 DE':'_“g As » 0 CAL-CALENDAR-DT-1
) ) 099940 Profile As Y TO CAL-DAYS-DIFFERENCE
* Re-sort the list by various . Validats
C OI umns ?Zfat::are Analyzer :
* Filter the list: Compare Wit 3
'F’ aetting Starke Replace With ’ "_Ep: Property Group Manager | = Snippets ﬂﬁ

* B y d ata el eme nt name Start Flagging Changed Lines

. Rem Ote Showing data el oref Type search text bo Filker
FErerences. .., |

paragrap h/section Marme: on Declared In
LISER-ABEND Local Synkax Check Chrl+Alk+L PARTSLRP. chl
labels A901-DEPOSIT- PARTSURP,chl
A90I-EXPMSE-A Y9 PARTSUPP.chl
Remove columns AI0I-EXPMSE-A W99 PARTSUPP.chl
AI0I-EXPMSE-D PARTSUPP,chl
Open and mark occurrences ADDI-EXPMNSE-M _ PARTSUPP.chl
ASOL-EXPHSE-T Content assist Ctrl+Space PARTSUPP. chil

throughout the source

} i A90I-EXTRA-DAYS FLATFRM-SALES-REC FIC 9(03) PARTSUPP.chl
(pnor top|c) A90I-FILM-DATE PLATFRM-SALES-REC PIC 9(05) PARTSUPP,chl

A90I-FILM-MNUMEER
AanT-FTI M-SF il IFRCCF

PLATFRM-SALES-REC
ol ATEOM-Sal FS-DEF

PTe Qe

PARTSLUPP.chl
panRTEl IER ~hI



The Data Elements view - Sort option usage

 Unused variables ... Categorizing variables = sort by Declared In
« Organizing by COBOL Group = sort by Top-Level Item Sorting by numeric ...vs... character data = sort by

Declaration

&) TRTMNT.cbl &2

... Business Rules candidates = sort by References

= O |44 Remote Systems &2

|2 Snippets

"3

&
L)

|lBllg v =8

| v| & New Connection ~
Ef Local
| N i ) RO S M SO o S SR SO SO S, | S ~ 4j TestSandbox

000001 IDENTIFICATION DIVISION. ~ % z/0S UNIX Files

000002 PROGRAM-ID. TRTMNT. 5 /0S UNIX Shells

000003 AUTHOR. JON SAYLES. « % MVS Files

00004 INSTALLATION. COBOL DEV Center. v . Retrieved Nata Sets v

+* z/OS File System Mapping F::, Property Group Manager | #§ Remote System Details | = SQL Results| Bl Remote Console |[& Remote Shell | i Code Coverage Results |+ Search | t2 Data Elements &3 ~ = 0

Showing data elements from TRTMMT.cbl Type search text to filter by Name: | |
Name Level Top-level ltem Declaration Declared In Line Number Refere/ﬁces Length Offset Item Type N
: SQUWARN 3 SQLCA SQLCA.cpy 10 0 - 121 Data :
OUT-OF-NETWORK a8 DATIENT-MASTER-REC PIC X(1) PATMSTR cpy 37 0 Blas'c reference count for occurrences of this name in the program
VALID-PREV-IND 88 PATIENT-MASTER-REC PIC X(01) PATMSTR.cpy 12 0 Data
SOLWARN3 5 SaLCA PICX SQLCA.cpy 14 1] 1 124 Data
SQLWARN2 5 SQLCA PICX SQLCA.cpy 13 0 1 123 Data
SQLWARN1 5 SQLCA PICX SQLCA.cpy 12 ] 1 122 Data
SOLWARNO 5 SQLCA PICX SQLCA.cpy 11 0 1 121 Data
TEST-CATEGORY 10 INPATIENT-TREATMENT-R..  PIC X(04) TREATMNT.cpy 46 0 4 112 Data
NUMBER-OF-BEDS 10 DCLWARD-CODES PIC S9(4) TRTMNT.cbl 238 0 2 29 Data
PATIENT-AMT-PER-DAY-O 5 WS-OUTPUT-REC PIC $5,$%9.99 TRTMNT.cbl 182 0 9 57 Data
BLOOD 88 INPATIENT-TREATMENT-R...  PIC X(04) TREATMNT.cpy 48 0 Data
LAB-CHARGES 5 INPATIENT-TREATMENT-R... TREATMNT.cpy 44 0 744 104 Data
PATIENT-TYPE 5 PATIENT-MASTER-REC PIC X(1) PATMSTR.cpy 5 0 1 7 Data
WS-SYSOUT-REC 1 WS-SYSOUT-REC TRTMNT.cbl 193 0 80 1 Data
ATTEMDING-PHYSICIAN 5 PATIENT-MASTER-REC PIC X(08) PATMSTR.cpy 25 0 8 37 Data
MISC-WS-FLDS 1 MISC-WS-FLDS TRTMNT.cbl 206 0 10 1 Data
VALUE-3 5 ABEND-REC PIC 9(6) ABENDREC.cpy 11 0 6 112 Data
CODE-WRITE 88 FILE-STATUS-CODES PIC X(2) TRTMNT.cbl 159 0 i o Data
LAB-TEST-DATE 10 PATIENT-MASTER-REC PIC X(08) PATMSTR.cpy 46 0 8 354 Data
DIAGMOSTIC-CODE-SECO.. 5 PATIENT-MASTER-REC PIC X(05) PATMSTR.cpy 27 0 5 50 Data
DATE-DISCHARGE 5 PATIENT-MASTER-REC PIC X(10) PATMSTR.cpy 24 0 10 27 Data
LOCATION 10 DCLWARD-CODES PIC X(08) TRTMNT.cbl 237 0 8 21 Data
HOSPITAL-STAY-LTH 5 PATIENT-MASTER-REC PIC 999 PATMSTR.cpy 32 0 3 63 Data
TEST-CHARGES 10 PATIENT-MASTER-REC PIC 9(7)V99 PATMSTR.cpy 49 0 9 392 Data
INS-TYPE 5 PATIENT-MASTER-REC PIC X(3) PATMSTR.cpy 29 0 3 60 Data
INS-TYPE 10 DCLDIAG-CODES PIC X(03) TRTMNE.{bI 229 0 3 6 Data —_— .




Filtering the Data Elements view

Filter view results horizontally Showing data elements from PARTSUPP,chl

search by data element name name

or text pattern

GL-ACCT-BANE
GL-3U5-ACCT-BANE
GL-SUS-BAMNE
ROZ957-BAMNE-NUMBER.
DU 1-JES-BAMNK-AMOUNT
Mo M - TR S-RARK =M

Tvpe search text to filker by Mame: | bank

Top-level ITkem Declaration Declared In It% Type
GL-ACCT-REC PIC 9(04) PARTSLPP.chl Data
GL-5US-ACCT-BAMNE PIC ¥(01) PARTSUPP.chl Data
GL-SUS-BAME PIC »i01) PARTSUPP.ch Data
PLATFRM-CCOUMT-CURREM. ., PIC 9(03) ACCOUMT . cpy Data
REPORT-RECORD-0S-JES PIC 59(09) PARTSLPP.chl Data
RFPORT-RFCORMN-NR-TFS PTC 9fN3 PARTSI PP rh Nata

Filter out or add back into the view results paragraphs and sections, and FILLER ("unnamed items")
by clicking the small downward-pointing triangle = =| on the far-right corner of the view

showing data elements from PARTSUPP, chl

Marme

0a0-PROGRAM-DRIVER
OUSER-ABEMD

Liw'40-ABEND-CODE
100-HOUSEREEPIMG
110-0PEN-FILES
11Z2-READ-WAREHOIS-FILE
114-IMITIALIZE
115-IMNITIALIZE-STORUMIT-5ETOTS

Filter out Columns

Acts as an on/off toggle
to add/remove columns
from view

Top-level Tkem

000-PROGRAM-DRIVER

OUSER-ABEMD

OUSER-ABEMD

100-HOUSEKEEPIMG
100-HOUSEKEEPIMG
100-HOUSEKEEPTMG
100-HOUSEREEPTMG
100-HOUSEKEEPIMG

Declaration

Type search kext ko filker B fitsmas
v Hide unnamed items

Declared In

PIC %(3)

Showing data elements from PARTSUPE. chl

Marne

OUSER-AEEMD
L'w40-ABEND-CODE
BILL-LADING-REC
BILL-LADIMG-REC]
TOTAL-GROS51
TOTAL-IRSOUNTL
TOTAL-LABELL
TOTAL-MET1

TOTAL-PREY-BALL
TOTol DR EV_TRI

FART3UPP, cov
PARTSUPP,cbl
PARTSUPP,cbl
PARTSUPP, bl
PARTSUPF,cbl
PARTSUPP,cbl
PARTSUPP,cbl

Hide program labels
PARTSUPP.c w Hide implicit declarations

Eeeag
Daka
Section
Paragraph
Paragraph
Paragraph
Paragraph

Type search

Declaration

PIC %(3)
PIC %(90)

PIC 222,772,272,2...
PIC 222,772,277,7...

PIC %(23)

PIC 222,272,222,7...

PIC 2287, E29
O 7777 770

Item Tvpe

M=ak=

v Level

Top-level Tkem

| w Declarakion

: Cedlared In

] w Line Number

v References

1w Ikem Type

! Initial Yalue
Full Declaration

247 Mn

Columns

=

Filkers »

3935
35957
3559
3586
3590
3594

Reset Yiew !?

1]

1]
1]
1

e v REfrEsh Aukornatically
a0
26

=2

Filkers g k

v Refresh Automatically

Reset Yiew !f‘

1

n oo oo o —



Source Formatting — Examples

IF END-OF-MASTER-FILE
IF END-OF-TRANI-FILE
0 To 7OS-EETT.
IF END-OF-MASTER-FILE
MNEXT SENTENCE
EL3E
IF WRH3E-ERECORD-CODE EQUAL 1
ADD 1 TO W3-1-FREV-CU3T
EL3E
IF WEHSE-EECORD-CODE EQUAL 3

= Nested
IF

Before —»

IF CHM3T3-ACCOUNT-BALANCE MNOT EQUAL To ZERO

ADD 1 T2 W3-1-FREV-EAL.

- [)EitEi 05 EREPORT-DETAIL-INFO-04
DIVISlon 10 EDEOO4-CUIT-NO
10 ERDEOO4-SUPPLE-NO
RDZO004-3TORE-NO
RDZO04-EXPNSE-NO
15 ERIDEOO4-EEFPN3IE-DT
10 EDEOO4-TEAN-CD
RDZIO04-EXPNSE-GR
RDZO004-REF-NO
RDZ004-TERMES-CODE

RDZO04-XDALYE

10
10

FIC
15
Z0
10
10
|

Before

IF END-OF-MASTER-FILE
IF END-OF-TRANZ-FILE
0 T YO9-EXTT.
IF END-OF-MASTER-FILE
NEET SENTENCE
EL3E
IF WRH3E-RECORD-CODE EQUAL 1
ADD 1 TO W3-1-PREV-CU3IT
EL3E
IF WRH3E-RECORD-CODE EQUAL 3
IF CHM3T3-ACCOUNT-BALANCE NOT EQUAL T ZERO
ADD 1 TO W3-1-PREV-EAL.

After

PIC 9{07) COMP-3 .
PIC X{05).
PIC 9{05) COMP-3 ,
PIC 9{09) COMP-3 .
PIC 9{07) COMP-3 .
9 (03] COMP-3 .
PIC 9{07)V93 COMP-3.
PIC 9{05) COMP-3 .
T T,7 [ Y |""|""'|'H'1'l kel
05 REPORT-DETAIL-INFO-04.
10  RDZO04-CUST-NO PIC 9(07) COMP-3 ,
10 RDZ0O04-SUPPLE-NO PIC X{05).
10 RDZO04-STORE-NO PIC 9{05) COMP-3 .
10 RDZO04-EXPNSE-NO FIC 9(09) COMP-3 .
R 15 RDZO04-EXPNSE-DT FIC 9(07) COMP-3 .
After' 10 RDZO04-TRAN-CD PIC 9(03) COMP-3 .
15 RDZO04-EXPNSE-GR PIC 9({07)V93 COMP-3.
20 RDZO04-REF-NO PIC 9{05) COMP-3 .
10 RDZ0O04-TERMS-CODE PIC 9{03) COMP-3 .
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Formatting Preferences

mm Help

Flew Window
Mew Editor

Indentation | Capitalization | Line Length
Record Descriptions
[«] Enabie indenkation of record descriptions
Skart af Area A: g |
Indent kength: 3

Procedure Divishan

(| Enabile indentation of procedure divisions
Skart of Area A: 8 |
Srart of Area B! 12 |

[use fixed inderk length

[#] Indent EXEC blocks

[¥] Trdent END-EXEC phrass

Custom Indentations

ATEND 3
AT END OF PAGE 3
EXEC 5
IF 3
TMWVALID KEY i
HOT AT EMD 4

MOT AT EMD OF PAGE | 4
HOT INVALID KEY 4
NOT ON EXCEPTION | 4
HOT ON CVERFLOW | 4
MOT ON SIZE ERROR. | 4

O EXCEPTION 3
ON OVERFLOW 3
ON SIZE ERROR 3
PERFORM

WHEN 5

Pravisw

——— "4 1-B-—

2 } o —— }

=]

IDENTIFICATION DIVISION.
PROGRAM-ID. PROGRAM ID.

DATA DIVISION.
FILE SECTICH.
WOREING-3TORAGE SECTION.
01 WORK-PARHMS.
05 IN-LEN PIC 35(4) BINARY.
10 FOO PIC 929 VALUE ZEROS.
15 BAR PIC 33(4) BINARY.
05 OUT-NAME PIC Xil1D0].

PROCEDURE DIVISION.
PERFORA UNTIL FOO EQUAL 3
SUBTRACT 1 FROM BAR
O 3IZE ERROR
HOVE 4 TO FOO
EXEC S0QL

SELECT % FROM ABC

WHERE QWER = 4
END-EXEC
NOT OM SIZE ERROR
HOWE 5 TO IN-LEN
END-SUBTRACT
END=-FPERFORM
MOVE 1 TO IN-LEN.

——5—

-

Open Perspective
Shiow Wigw »

Zuskomize Perspective. ..
Save Perspective As, .,
Reset Perspective...
Close Perspective

Close all Perspectives

Mavigation 4

€ Preferences

| fFormatter |

= Ant
- = Editor

- Formatter

= COBOL
- = Editor

Indentation | Capitalization | Line Length

Capitalization Styles

Reserved ward

pper Case

Iser-defined word |Upper Case | w

Carmmenkt Mone
Function Upper Case W
Drate Formak Upper Case  »

Compiler directive |Upper Case | w

The values set in these preferences
will also impact the capitalization of
text In Content Assist proposals

il
1
.|||H
"II
@
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Find/Replace — Review and Use Cases

) 0 g 100 0 geratic
Find/Change one time (one-off Use ISPF F 'xxx' — same as ISPF Most of the ISPF Find operands work
command)
Complex search (Logical OR/AND find) Use Ctrl+F and "Regular expressions" Regular expressions are discussed in the
for application and program analysis Optional Topics of this section of the course
Combine the results of multiple Use Ctrl+F find — and then Find within (against) the editor results

searches (AND the search results)
without using Regular expressions

Peek at (view) n lines above and below Use Ctrl+F and set Peek to > 0 in the Peek tool Peck: | 2

the Found text = x

Search for binary (hex) data (EBCDIC Find (Ctrl+F ) using the COBOL editor The COBOL editor is discussed in
format) Appendix B of this module. Hex find for

EBCDIC binary data is available in v8.5

Search through Excluded/Not-excluded Use the Prefix area to exclude lines. From the command line, enter:

source lines F'xxx'" X ...or... F'xxx' NX

Highlight all found occurrences of a Preferences > LPEX Editor > System z LPEX Editor > Find Not that this disables "incremental find".

search Text Incremental find behaves like Google's
search

Persist Find results in a view Select a variable or partial text, and use Search > Text > File Can "Pin the Search View" to allow for

multiple persistent search results
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Source Code Editing, Find/Replace — Review and Use Cases

Make ISPF the default editor

From Preferences > LPEX Editor - select ISPF

This preference is tied to your workspace

Use ISPF command line commands

Same as ISPF — for the supported commands

The commands are case-sensitive

Find out what ISPF command line
commands are supported?

From the command line, press Ctrl+Spacebar

Use ISPF Prefix area commands

Same as ISPF — for the supported commands

Change editor background color > black

From Preferences > LPEX Editor > Appearance > Palette

Other source elements can be colorized

Use COBOL numbering

Same as ISPF: Num COBOL, Num On, Num Off, etc.

Show the list of all available hot keys

From inside the editor, Press: Ctrl+Shift+L

The list is context sensitive

Customize your hot keys

From Window > Preferences > General > Keys — specify the
Binding (hot-keys) and When (the IDz context) under which to
invoke the hot-key

Hot-key combinations that are currently in
use by Eclipse will take precedence over
custom settings

Delete to end of line (EOF) functionality

From with the editor press: Ctrl+Del

Find one time (one-off find command)

Use ISPF F 'xxx' — same as ISPF

Most of the ISPF Find operands work

Complex search (Logical OR/AND find)

Use Ctrl+F and "Regular expressions"

Regular expressions are discussed in the
Optional Topics of this section of the course

Combine the results of AND'd searching

Use Ctrl+F find — and then Find within (against) the editor results

Peek at (view) n lines above and below
the Found text

Use Ctrl+F and set Peek to > 0 in the Peek tool ) -
Pegk: |2 o

Search for binary (hex) data

Find (Ctrl+F ) using the COBOL editor

The COBOL editor is discussed in Appendix
B of this module

Search through Excluded/Not-excluded
source lines

Use the Prefix area to exclude lines. From the command line, enter:
F'xxx' X ...or... F'xxx'" NX

Highlight all found occurrences of a
search

Preferences >
Text

LPEX Editor > System z LPEX Editor > Find

Not that this disables "incremental find".
Incremental find behaves like Google's
search

Persist Find results in a view

Select a variable or partial text, and use Search > Text > File

Can "Pin the Search View" to allow for
multiple persistent search results

ro




» Workshop — Source Format

® 5] System z LPEX Editor

St e p S HOSPIN,cb T Rename... ‘ #h COBOL Editor A

HOEDSOD T A [Z1 Text Fditar

» Open FORMATER.cbl with the COBOL Editor
» Using the Outline view, locate the paragraph: 400-NUMERIC-RANGE-EDITS
» Stare at this paragraph for a second. Aren't you glad you don't have to modify it?
» Using your mouse, select all of the code in the paragraph
» Right-click and select: 544 = 400-NUMERIC-RANGE-EDITS.

Ight-click and select. 545 NOVE "400-NUMERIC-RANGE-EDITS"™ TO PARA-NAME.

= Source > Format i4e

. 347 IF > 990)
» Note the following: 348 -
. . 349 4 -

- Th? indentation follows the S50 MOVE LID MEDICATION COST™ TO
logical structure of the 351 56 IN INPATIENT-TREATMENT-REC-ERR.
code: 352 OR-FOUND-S1

_ MOVE IIYII... is unconditioh_a-l :;_] i:E:FEI—I;iE:T -TREMTEEE THRU 710-EXIT

- IF nesting is visually correct IF |(PHARMACT

- Etc. J i i
557 ¢ zndﬂ I\’:'ng ST-STE] AND NOT Wi
358 Fver e " IN INPATIENT-
2cq || save )
=eil 2| Open Declaration F3
2 :; o[/ Cipen Perform Hierarchy Chrl+Alt+H
- Shaw In Alt+shift+ » 8 HEE s T
J64 Cut Ctr|+>¢ L Lix < 1.01 :I
363 Copy Chrl4+iC
B Paste Chrl4y
367
365 Guick Fix Chrl+1
3Iag SOUrce Togale Comment Chel+f
370 = Refackor Sequence Mumbers
a7l Surround Wikh 3 Preprocessor Statements ]
Al O == Add to Snippets, ..




Software Analyzer/Code Review

CELELR software
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The IDz Workbench

Topics:

= Qverview of Code Review Feature/Function
= Custom COBOL Code Review Development
= Running Code Review in Batch on z/OS
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Software Analyzer (Code Review) - Introduction

“Electronic desk-checking" that provides a means for you to enforce shop
development standards and coding best practices

= Available for COBOL, PL/I and Java programs:

» Opened Interactively:
= Remote Systems Explorer
= Local Workstation projects — including a z/OS library (PDS) downloaded to a local project
= MVS SubProjects

» Run in batch via JCL;
= Especially applicable to supporting Continuous Integration and DevOps
= Easy to use:
» Context-menu accessible — and available from within Edit

= Easy to setup:
» Create custom rule sets configuration based on in-the-box COBOL and PL/I rules
» More requirements (from customers) are encouraged/gladly accepted
Highly customizable:
» In-the-box rules customizable through Preferences
» Out-of-the-box rules can be added through Java/Eclipse plugins
= Considerations:

» Programs run through Code Review must be syntactically error-free
» Can run reports and export findings on standards compliance and trends
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Code Review - Three separate options/workflows

&) BNCHS602.chl &1 I
i

oseosn 1 4 5o s //PARTL JOE MSGLEVEL=(1,1) ,MSGCLASS=A,CLASS=4
- f::':i J/PROCS JCLLIE ORDER=([RDZHLQ].SAKGSAMP)
Crtiimert A=
Stifsnser //AKGCREY EXEC PROC=AKGCR
J/RULES DD PATH="/[hlq] /devworks /DEVWORKS. dat"
************************* J/PROPERTY DD PATH="/[hlq]/devworks /DEVWORKS.xm1"
. //PDS OO0 DISP=5HR,DSN=[HLQ].DEVWORKS. COBOL
W LR R (1S SCRER //Csv DD SYSOUT=*,RECFM=VE,LRECL=2051
LML 00 SYSOUT=%,RECFM=VE,LRECL=2051
/IMSGS DD SYSOUT=+%,RECFM=VE,LRECL=2051
Y U'\-S“\\IU: D AGAINST A NUMBER OF p",fﬁ
JALS AN GOOD

Batch -
« Code Review one or more
Interactive - Local Code Review - PDS/libraries at a time...Or -
- Still interactive mode, Code Review specific
. Code Review a but can Code Review a members from a library in
single program at PDS/library at a time one run
a time: .
- During Edit - If the library has been | * The three Code Review
copied down to a local Severity levels will return as
« Or from the workspace you can MVS Job Step Completion
Context select and Code Codes...
Menu Review multiple + Allowing you to
programs conditionally run other

job steps - as part of
Continuous Integration

[Jim]
I
I
.|||
[
@
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Software Analyzer (Code Review) — Options and features

» Code Review provides a number of static code analysis rules:
» In-the-box: 52 for COBOL, 36 for PL/I rules, > 200 Java rules

» An API + Wizard to create and import your own completely custom
Code Review rules

= Starting in v9.1.1 COBOL Code Review provides 18 Program Metrics

®" There are multiple output report formats (XML, HTML, PDF, CSV)
» IDz’s Code Review can integrate or feed other software or application
analytic products in this space
* You can do program Baselining with Code Review:

» The analytic findings are identified incrementally through point-in-time
archives - yielding far fewer false positives

= Code Review provides a Post Processing script capability:

» For custom actions you would like to automate upon discovery of coding
rules/standards violations — often reports to kick off

.|l|
5
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Software Analyzer (Code Review) — Process

1. Define one or more base rulesets

» Select Rules
» Choose Severity

2.Define parameter-driven rules

» Specify container
» Define rule(s) and their parameters

3.Add parameter-driven rules to the ruleset(s)

4. Run rules against:

» Program
» Or a library containing programs

5. Validate exceptions
6. Modify source
7. Repeat StepS 4 9 6 Note that in future sessions we will discuss:

*  Running Code Review in batch mode
* Defining completely custom rules using a
Java/Eclipse wizard
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Software Analyzer (Code Review) — Interactive Example

8] PARTSURP.cbl 52 . #§] DETAIL.chl

[ | Slngle program Line 7230 Column 47 Insert

=08 ,EERemote Systems &3

e

=== FA=1-B-—f————Z————4————3————4————d— P ST | —4———-8 Ji
resu |tS 4 DO7198 059110 PERFORM 5250-BUILD-08-FE. poos9110l A =
007198 059120 MOVE ZERO TO MEW-UNIT-DATS-PAST-DUE. po0ss1z0) =
007200 059130 IF INTEREST-X876CUNT-BILLS 00059130 =
4 0o7201 059140 G0 TO §39-WRITE-RECCRD. po059140) =
007202 059150 IF WRHOUS-MOVE OR SUB-REINSTATED DO0S9150) -
4 0O7203 059160 IF NEW-UNIT-STATUS-CD EQUAL '1' pO059160) =
007204 059170 SUBTRACT MEW-UNIT-NET-LMT FROM po059170)
007205 059180 SUPPLR-BAL-MATURED-NET po0s9180
007206 059150 SUBTRACT MEV-TUNIT-GROSS-ANT FRON po059150) £
007207 059200 SUPPLR-EAL-MATURED-GROSS po0s9zon +
4 lawoid GO TOr skatements no059z 10 E
& GO TO stakement can reference a paragraph only if it is an exit paragraph no0s9zz0) =
4 007210059230 GO TO 839-WRITE-RECORD. p0059230 +
007211 059240 IF RETURN-CHECK D00592 40 +
007212 059250 MOVE 181 TO NEW-UNIT-DAYS-PAST-DUE po0s9250 +
007213 059260 LDD NEW-TUNIT-GROSS-AMT TO SUPPLE-BAL-RET-CE D00592 60 o
007214 059270 LDD NEW-UNIT-GROSS-AMT TO SUPPLR-BAL-BILLING-181-TP po0s9z 70 -
007215059280 ADD NEW-UNIT-GROSS-ANT TO SUPPLR-BAL-BILLING-131-UP-G p00s9280 -
007216 059250 LDD NEW-UNIT-GROSS-AMT TO p0059290) o
007217 059300 NEV-WRHSE2-BILLING-181-UP 00059300 H
007218 059310 LDD NEW-UNIT-GROSS-AMT TO 000593 10
007219 059320 WS-1-REC3-HAT-151 po0s93z0 -
007220 059330 MOVE 1 TO WS-1-REC3-CE-INDIC. p0059330) &
Click this Red X to delete the 007221 059340 IF NEW-UNIT-RECOURSE-CODE NOT EQUAL 'G!' DO0S593 40 *
. 4 Qo722 059350 IF RETURN-CHECE p0059350) *
results (and associated 007223 059360 IF 181 GREATER THAN NEW-WRHSEZ-MAEZ-DATS—FAST-DUE N00593 60 3
source tags) 007224 059370 MOVE 151 TO NEW-WRHSE2-MAX-DAYS-PAST-DUE, 00059370 :
<

o
L

[ DOs000L.MYSP
[fi DDS0001.PART

T ACCOUNT.C

10 DETAIL.chl

1) MASTER.ch

W PARTSURP,

1) SUPPLIER..c

) WAREHOL
U DDs0001.RMFZ
i oDs0001.5Y541
[l DDS000L. TEST.
Cf DOS0001,TEST,
) DDS0001.TEST.
[l DOS000L,TEST.
fil DDS0001.TEST,
) DDS0001.TEST.
L DOS000L,TEST.,
i DDS0001.TEST,
[l DDS000L. TEST.
Cf DOS0001,TEST,
i DDS0001.TEST,
[ DOS000L,TEST,
|£5. DDS0001L.TEST.
) DDS0001.TEST.
L DOS000L,TEST.,
i DDS0001.TEST,
[l DDS0001.TEST.

| Remate Errar List | 4+ 205 File System Mapping -L_"_!’a Property Group Manager | B2 Snippets Hﬁ Remote System Details % Remote z/035 Search | 97 Software Analyzer Results &

B

= Each of the collapSed | w i s s s
rule indicator allows
you to hyper-link to
the statement in the
source program
->

=

&

1
++++++[E3.++++

COBOL Code Review

Perfarmance [300 resulks in 1,778ms)

|1} Awoid subscripts in table access. Use indexes. [66 results in 567ms]

1 Use an odd number of digits in a COMP-3 PICTURE clause [14 results in S6ms)
1 Use binary subscripts [1 resdlt in S17ms]

|1} Use EVALIATE statement rather than nested IF skatement [219 results in 577ms]

Program Structures [1,459 results in 11,668ms]

4,
b

1 &G0 TO stakement can reference a paragraph only if it is an exit paragraph [293 results in §,672ms]
|1 Awvoid CALL statement with program-name. Use dynamic calls, [7 results in 37ms]

1 Awaid GO TO stakements [613 resulks in 1, 46<4ms]

|1} Awoid MEXT SENTEMCE phrases [95 results in 240ms]

1 Awvaid THRU phrase in PERFORM statements [1 resultin 17ms]

1] Use THRU phrase with PERFORM statement [450 results in 1,079ms]
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Software Analyzer (Code Review) — Invoking from a Context Menu

You can drag
an entire PDS
to a Local
Project and run
Code Review
against all of
the programs
at once

And you could
drag multiple
libraries to a
Local Project
and run Code
Review against
all of the files in
the workspace

You can select
multiple
specific
programs to
run Code
Review against
in a Local
Project

2l 2/0S Projects £2

= 1=F RDzClass
X project
0 settings

~ = O @] Bkp9zsiD.chl

A Line 161

4 0oozs5100

18] BKPOZC2 . chl 52

Column 57 Insert
—=—+4=%i-1-F——+ 2 t

IF RESFCONSE NOT =

= B || 48 remote Systams 52

& &
U U .- " .
I }:ga Retrieved Data Sets
DFHRESF (NORMAL) THEN PR CHECK-RESP . A

-5 My Data Seks (DDS0

] BuildOukpuk aoozZ 5207 Cﬂ DDS000LENCH
Anpzeess . - (@ DDS0001BNCH
a BKPOZCE . chl Mew » i THE UFPDATE FLAZ IS ZSET IN THE RECORD AREA AND THE E Cﬂ DOS0001. BNCH
&) BkPazS1.chl * MEZSAGE "RECORD UPDATED™ IS MOVED TO THE MESSAGE AREL :
&1 BKP92S1D.chl [ renams * READY FOR DISPLAY ON THE OFERATOR INSTRUCTION SCREEN. = [l DDS001 BRCH
) BPyC2.chl = Capy * @ DOS0001,BNCH!
&) BrPyS1 chl IF ACCOUNT-CHANGE OF LINK-AREL THEN [ pDs0001,EBNCH
a BKEYS1D. chl MOVE '1TT' TO 3TAT IN FILERL g m DOS0001, BHCHI
a BMNCHSEDZ. chl FERFOREM CHECKE THEU FILE-WERITE = m DOS0001, BHCHI
¥ Delete.., MOVE 'RECORD UPDATED' TO ME33AGES GO TO MENT. = [E=] CEDDHMDLBNCW
i8) CADDDEZ chl i * E i DDS0001 . BNCHT
i8] DTEVAL cbl B Ssarch... * IF THIS IS AN ADD REQUEST THE ADD FLAG IS SET IN THE MEW = @ DDS0001,BNCH
B8] NEWPRSOK. b = *  RECORD AND THE MESSAGE "RECORD ADDED" IS MOVED TO THE MESSAGE [ DDS0001ENCH
18] NEWPRAOK, chl &] Refresh * LREL READY FOR DISPLAY ON THE OPERATOR INSTRUCTION SCREEN. = [ DDSO001, BNCH
8] SANDBOX, cbl Show in Remate Systems view " = [ DDS0001, BNCH!
i8] SANDEOXL.cbl g 4 Software Analyzer Configurations. .. LINE-AREAL THEN [ DDS0001 , ERNCH!
D mrirones fn ' Lrar n PILEs 8 oosooo: cusT
.
1] WARDRPT. bl Debug s ’ 3T K THRU FILE-WRITE E £ DDs0001.DE2TE
3 asm Prafile As g MOVE 'RECORD ADDED' TO MESSAGES GO TO MENT. = £ DD50001,DTHIC
3 bme Team 3 v @ DDS0001.DTMIS
= cobol Campare With p mber handling on. Sequence nuwbers displayed in the prefix area. 93 DOS0001, AL
3 copy Restare from Local Hiskary... L <
0 data Asset Analyzer Yo 2/ 05 File System Mapping .E':‘: Property Group Manager | F=1 Snippets }_'E Rermate System Details %’ Remate zi05 Search | D5 Software Analyzer Resul
[ imsgen Source 3
3 el Prapsrti COBOL Code Review
3 mfs perties |
3 other language Files and exal Import 2/05 Project... bration (11/10/19 19:06:16) [1,207 results
I pli
3 rexx Property Group 4
7 web services ij Open Welcame Page = N;arn[lng Convention_s [23 resulks in Smis] .
— . e i || Use PROGRAM-ID that matches the source member name [23 resulks in Sms]
£ Properties I3 &= Gutline =] = [;_b Performance [174 resulks in 493ms]
| & I=::> = 7 |2 Avoid INITIALIZE statements. Use elementary MOVE statements or YALUE clauses, [19 results in Si
Property Yalle |1} Avoid subscripts in table access, Use indexes, [66 results in S1ms]
1 Use an odd number of digits in a COMP-3 PICTURE clause [4 results in 9ms)
= i . |1} Use hinary subscripts [3 results in 52ms]
:Zirt:E:a E?Llls: || Use EW¥ALUATE statement rather than nesked IF statement [75 resulks in 3ms]
last modifiec October 19, 2011 7:05:59. . (= || Use RESP option in EXEC command [2 results in Fms]
linked False 1| BKP92510,cbl:284 Use RESP option in EXEC command
lacation €:\D-Driveloctober IrdiR... 2] BEPXXS1D.cbl:270 Use RESP option in EXEC command
nanme DOS0001 . BNCHMRES  COBOL = @ Program Structures [1,010 resulks in 511ms]
path IRDzClass/00S0001, BNCH. . (= |1] A &0 T skatement can reference a paragraph only if it is an exit paragraph [198 results in 433ms]

1| BKPS2CZ.chl: 161 A& GO T skatement can reference a paragraph only if it is an exit paragraph
B BKP92C2,chli 171 & GO T statement can reference a paragraph only if it is an exit paragraph

0] pDo w2 ARl1 21 B SO TO skakamank fam vafarancs = msrsavank Anlu i F e 2moaib meesaeaek
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Create a Ruleset — steps - Code Review - Access the Configurations Wizard

» Open WARDRPT.cbl in the editor

» Right-click and select:
Software Analyzer >
Software Analyzer Configurations...

=] WARDRPT.cbl 52

Line 5 Column 12 Insert
s B Bt e St e e

IDENTIFICATION DIVIZICOLN.

FPROGRAM-ID. WARDEFT.

AUTHOR. JON ZAYLES.

IMSTALLATION. COBOL DEV Center.

DATE

DATE

SECT

TEEEE ol o i e

*REMA

* Select *

* Selected P | CONTEOL EREAE EREEFPCORT

* EDE/ ROOME S MARDS

*

* Filker view * | THE DAILY PATIENT FILE

* M/BED — FOR CORRECT

" Source k

: Preprocessar Statements »

TEEEE REFaEtDr * ol o i e

PATIRCH

View 4
Aun As » PATMASTR & DDS0001.PATPERSHN
Debug As *
Profile As y FRTERR
Yalidate
Software &nalyzer M| Software Snalvzer Configurations. ..
Tean 4 L»\-;
Compare With r

EEEE Replace With L R R A As
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Steps - Code Review / Create a Ruleset

£+ =+l

L\\(‘) - 5T Configure launch settings Fr
= Select Software Analyzer and Click: the New I corfiguration J - Pross the New' butts
New launch configuration icon Bl softviare Analyze: - - Press the Duplicate’|
[ |
Name your Ruleset = ———
= Select the Rules tab = ... % scope | 5 Rules
Rule Sets: " @
u Expand CO BO I_ COde ReV|eW Analysis Domains and Rules
SR ) COBOL Code Review [22/25]
: = Marning Conventions [1/1]
. U nCheCk a few Of the avallable defaUIt rUIeS |2 Use PROGRAM-ID that matches the source member name
in the three ruleset categories: 5[5 C2 Performance [7j6]
1. Nami ng Convention rules [H| chuid IMITIALIZE staktements, se elementary MOVE statements or
) o [+] [ Avoid OCCURS DEPEMDIMNG ON clauses
2. COBOL performance and run-time efficiency rules B &void subscripts in table access, Uss indexes.
3. Code maintainability ("Program Structures") rules (2] Use an odd number of digits in & COMP-3 PICTURE clause
1} Use binary subscripks
. [] || Use DFHRESF value to check respanse code
[ ] C||Ck CI ose and Yes —_ to the 2| Use EVALUATE skatement rather than nested IF statement
1 " |1 Use RESP option in EXEC command
Save Changeso prom pt =R Lﬁ# Program Structures [14/16]
2 A GO T skakement can reference a paragraph anly if it is an exik p.
[] 18 Awoid ACCEPT FROM CONSOLE skatements
[1] Avoid ACCERT statements
N Otes [2] Avaoid ALTER. statements
) ] ) Aviaid CALL skatement with progran-name. Use dyvnamic calls,
= You can return to Software Configuration, and (1] Avoid COPY SUPPRESS statements
H : : 2| Awoid CORRESPOMDING phrases
modify your rule selection at an.y time. | ] v ENTRY statoments
= |f you are using IDz v8.5 you will see different (] Avoid EXIT PROGRAM statements
COBOL Code Review rules than this screen 121 #wvoid 5O TO statements
) Avioid MEXT SERTEMNCE phrases
Captu re 9 2| Awvoid RESERME clause in FILE-COMTROL paragraphs
%,L fvoid STOP RUM and STOP likeral skaternents
87 T 10 Agesmid THO mFrmcs im DEDECD R oF sFarmembe



Steps — Review the Code in WARDRPT.chl

Line 5385 Column 22

» Right-click and select:
Software Analyzer >
Software Analyzer Configurations...

» COBOL RULES

Or whatever you named
your Ruleset

n
NOWE

HOWVE

Insert

WRITE SYSOUT=REC
=g 1000~-DB2~-E]

WARD-ID IN DCLW,
PEIRARY-PHYSICI.

NOWE SUPERVISE-NURSE:
HOVE NUMBER-OF-BEDS
NOVE BASE-ROOH-CHARG!
= Note what happens: e
» Any statement that "breaks” 300-NEW-ROOH. _
aruleis: e ke
= Flagged
AOVE ROOH-IDENTITY 11
. Hyper“nked ROOM-IDE IN DCLHO
= Navigate around in the results =
x| Remohe: Ervor List |+ z/05 File System Mapping | [T
a bit until you get the idea behind ° )
Code Review 8 =
5% COBOL RULES (12/01/18 17:14:50) [51 result
= Click the Red X icon in the view,

to delete the Code Review
analysis & [

|Delete khis analysis history entr';.-'F

----+-11-1-3--+----2-l--+----3----+----4----+----5----+----5----+----?--|-+----3
e PATIENT_ID TR _TAIMATTEMT TATIS TiET

Tk
Copy

Chrl+
Chrl4Insert

Sedect
Sedached

Deselact Alb+)

Filter view

Source
Preprocessor Statements
Fuefacbor

Cpen Perform Herarchy

Wi

Run A5

Ciebug as

Profie As

Walldate
e

Team

Compare Wikh

Replace With

hsset fnalyzer

Stark Flagging Thanged Lines

£

I 00 D0 OD 000 OOEEn

Software Analyzer Configurations...

11

Preferences, ..
=]

pks. Use elementary MOVE skatements or YALL

fid INITIALIZE statements, Use elemantary [

stier than nested TF statement [S results in 7

EWALLIATE statement rather than nested IF

CrhSpace | FWALLIATE stakement rather than nested IF s

1] WoRDRPT.chl:547 Use EVALUIATE stabement rather than nested IF s

,!i WARDRPT.chl 671 Use EYALUATE stabement rather than nested IF

4] WARDRPT. chil: 526 Lze EWALUIATE staterent rather than nested IF 2
=R Program Structures [45 results in 115ms]

= |4 A GO TO statement can reference a paragraph only i it is an exit paragr

1| WARDRPT.cbl:S08 A& GO T stabement can reference a paragraph o

[¥] WARDRPT.chl:5949 & G0 T skatement: can reference a paragraph o

1| WARDRPT. cbli&a5 A& GO TO skakement can reference a paragraph o
T WABEEET ~RLTid & = T ckabarmerd ~om rebarames = moramsanb -

Local Syntax Check

Conbent assist




Optional Steps — Review all of the COBOL | #iosfrees = 778

Code in IDzClass

* From z/OS Projects:

» Right-click over your cobol folder

and select: Software Analyzer >
Software Analyzer Configurations... >
COBOL RULES

» Or whatever you named your custom
Ruleset

» You might want to run this in the

background

-‘i:“"l COBOL Conde Rerviéna

Cac.chl

[=] Adearys nun in background

\X| .project i

Note that you could

Deatals >

FmFE.u:I-oguun:l | | Cored
i

.

w5 I

B¥ COBOL RULES (1200118 17:23:52) [3,904 results in &,

When the analysis process finishes:
* Browse several of the results
+ Expand the categories
» Double-click a broken analysis rule —
what does this do?

Do not delete the result (one more workshop step
— on the next slide)

0 Buildoutput drag a mainframe PDS
0 asm to a Local Workstation
3 bms project - and perform
=-C2 code review against all

WAl Mew * | of the PDS members in

W] Al the library in a single

=L [ Rename... operation

&) B L=/ Copy

=] Bk

=] Ek

=] B ¥ Delete...

m] Bk

= B B search...

C
% C: 2] Refresh
B gl Shows in Remoke Systems view

B el Software analyzer
a Cl Run As

B ‘] Debug As

B Cr [ TP - P R

Software Analyzer Configurations. .,

r - - -

COBOL Code Review

| ¥ Use PROGRAM-ID that matches the source member name [29 results in 14ms)

= [Lﬂ' Performance [752 resulks in 983ms]

|2} Avwoid INITIALIZE statements, Use elementary MOVE skatements or WALLE clauses,

= [B] #woid OCCURS DEPEMDIMNG OM clauses [7 resulks in 22ms)
1 aDSORT.chli 18 Avoid OCCURS DEPEMDIMG OM clauses
(LI COETIMS. chl: 18 Avoid OCCURS DEPEMDING OM clauses
1 EBUDO3, chl: 3aptaid OCCURS DEPEMDIMNG ON clauses
2| EBUDO3. cbl: 36 Avoid OCCURS DEPEMDING QN clauses
|2} IMSSTUE.cbl: 27 Awvoid OCCURS DEPEMDIMG oM clauses
2| IM35TIUBZ. cbl: 26 Avoid OCCURS DEPEMDIMNG OM clauses
2} IM35TUEZ chli31 Avoid OCCURS DEPEMDING OF clauses

|| Avwioid subscripks in table access, Use indexes, [283 resulks in 415ms)




The IDz Workbench

Topics:

= Custom COBOL Code Review Development
= Running Code Review in Batch on z/OS
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Creating a Custom COBOL Code Review rule - Introduction

To create user-written custom COBOL code review rules, you make use of
IBM’s COBOL Application Model APls. Using these APIs you can analyze
selected COBOL language elements for user-written custom rules.

These APIs help parse COBOL programs and help us access all the
statements and declarations, analyze them, and flag them as necessary.

The COBOL Application Model APIs consist of 2 APIs:
1. Custom Rules API for COBOL Code Review

= The classes provided with this API let us manipulate the objects in the COBOL
Application Model.

= For instance, the visit method goes through a COBOL program’s syntax tree, and visits
nodes of each type within the tree (for instance, a Paragraph node, a DISPLAY

statement node, etc.). The nodes are supplied by the COBOL Application Model (CAM)
API.

2. COBOL Application Model (CAM) API

» The CAM API provides interfaces for accessing the individual elements of a COBOL program while
the program is being analyzed by the COBOL Code Review API.

» |n other words, the CAM API parses a program and creates objects that can be manipulated to find
information about all the COBOL statements and declarations.

= You can override the visit method of the node that you want to analyze ... for instance, the DisplayStmt
node, and write our custom code to analyze all the display statements within the program.

[}
I
I
.|l|
[
@
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Creating a Custom COBOL Code Review rule — Steps

1. Use the Plug-in Development Environment (PDE) wizard to:

» Create the java plug-in project

» Create a new category to hold all your domain specific rules
» Add a rule to the category

» Create a java class skeleton for your custom rule

2. Using the IDz COBOL Application Model API, fill in the
skeleton with java code to implement your custom rule.

3. Test your custom rule
» Create a new Eclipse Application Debug Configuration
» Launch a new instance of IDz in Debug Mode
» Add your new rule to a Software Analyzer configuration
» Run a code review to test your rule.

4. Package your plugin as an update site and install it in the 1Dz

Eclipse environment using Eclipse Software Updater.

92

®



Create the Java plug-in project — 1 of 3

\3 z/OS Projects with Bookmarks - IBM Rational Developer for System z

|File| Edit Mavigate Search Project Data Run Window Help

= Open an instance of IDz New Alt+Shift+N | 9 Project.
. . . T Accept Team Invitation... = Example..
» click the File menu, and click Other: Open File.. _
~||IE3_other..  cul+N |

= Select the Plug-in Project option from the project creation wizard, and click Next >

Wizards:

\_} New Plug-in Project @E‘ﬂ
plug
. : - Plug-in Project =)=
% Plug-in Project
4 = Buocinace Tmtallimancra and Ramartin Create a new pluQ_in project

Project name: I customRuIesPIuginI

Use default location

= Name the project, and click Next >

CA\rdzwksp85\customRulesPlugin Browse...
default «

Project Settings
Create a Java project

Source folder: src

Output folder: bin

Target Platform
This plug-in is targeted to run with:

@) Eclipse version: 3.5 or greater ¥

() an OSGi framework: |Equinox ~
Working sets
[T Add project to working sets

hd Select...

(':?:l < Back " Next > Finish
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Create the Java plug-in project — 2 of 3

= Specify custom properties for your plug-in project and click Next >

\_-J MNew Plug-in Project

e (B ) |

Content

Enter the data required to generate the plug-in.

Properties

1D: customRulesPlugin

Version: 1001

MName: CustomRulesPlugin

Vendor: v

Execution Environment: [JavaSE—l.?

vl [Environments...

Options
Generate an activator, a Java class that controls the plug-in's life cycle
Activator: customrulespluginActivator

This plug-in will make contributions to the UL
[ Enable API analysis

Rich Client Application
Would you like to create a rich client application?

I¥es @ No

@ | <Back T—— | Finish

l [ Cancel

= When prompted, access the Plugin Development perspective
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Create a new category to hold all your domain specific rules — 3 of 3

\3 Mew plug-in project with custom templates =NE X
) . COBOL Rule Template ==
» Select: Custom COBOL Code Review Rule _ _
. Use this template to create the extension and Java source code for a custom COBOL 4
and CI'Ck NeXt > code review rule.
Templates Rule class: customrulesplugin.CobolRule

Select one of the available templates to generate a fully-functioning | Use COBOL CALL statement, not CICS LINK or XCTL

Category

Create a plug-in using one of the templates e L e

Category ID: customrulesplugin.custom

Category name: | New Custom Rules

Available Templates:

EﬁECustom COBOL Code Review Rule: + | This wizard creates o
%% Custom PL/I Code Review Rule directory structure () Select an existing category
%" Custom plug-in wizard T COBOL code rev v
& Figure definitions converter ~ || registers a COBC
% Hello. World creates a Java so Select one or more COBOL elements to be analyzed by this rule:
@9 Hello, World Command rule. 4 || ProcedureDivision -
#¥ ODA Data Source Designer Extensions Used || ProcedureDivisionHeader
B T i D Declaratives i
< | i1l | » * com.ibm.rsaz.an: i
D Section
D Paragraph
4 D Sentence
DAcceptStmt =

DAIterStmt
® R |_ ] Arnsemt
[ ] calistmt

= From the COBOL Rule Template: I [ Cancelstmt -

DCIoseStmt
» Type in a Rule Label — this will appear as a rule | || Continuestmt
: . . . DDeIeteStmt
violation annotation, when you run Code Review ] DisplayStmt
— 1t || || EntryStmt
» Add a new Category — or select an existing category ] coatmtesint
» Expand the window — and open the COBOL [¥] ExecCicsStmt |
elements tree view _ igi:’fgfr::ﬁmt ]
M Check the statement(s) you wish to work with and T
click Finish

... If prompted to switch Perspectives click Yes ©) Next > Finish | [ Cancel
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Fill in the skeleton with java code to implement your custom rule.

Open your <Rule>.java file —underthe \src\<package> -
and edit the file, adding Java statements to build out your custom

rule:

\src folder >

\package 3

p

BPpx|%pr &M » = B

{2 *customRulesPlugin

[J] *CobolRulejava 2

g ¥
4 122 customRulesPlugin
> = JRE System Library [JavaSE-1.7
» B Plug-in Dependencies
4 [ gre
4 3 customrulesplugin
- [§ Activatorjava

Java program 9 | [5] CobolRulejava |

4 (= META-INF
4 MANIFEST.MF
&) build.properties
i pluginxml
= FaultAnalyzer
» 1= HostConnectProjectFiles
» 1= Projectl
> 1= RDz Tech Portal

package customrulesplugin;

®import java.util.Arraylist;[]

public class CobolRule extends AbstractCustomCobolAnalysisRule {

= @override

public List<ASTNode> performRule(ASTHode baseMlode) {

final List<ASTNode> nodes = new ArraylList<ASTHode>();
new COBOLVisitorAdapter();

COBOLVisitorAdapter adapter =

adapter.accept(baseMNode, new AbstractCOBOLVisitor() {

@Override

public void unimplementedVisitor(String s) {

}

@0verride

{ nodes.add(n);
return true;

public boolean visit(ExecCicsStmt n) {
if (n.getCicsStmt() instanceof CicsLinkStmt ||
n.getCicsStmt() instanceof CicsXCTLStmt)

h

})s

return nodes;
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Specify the default rule severity

From the new plugin editor/view:
1. Select Extensions tab

2. Expand your rule
3. Open the drop-down box and select the default severity level, for your new rule

4 *customRulesPlugin & ‘ = B8
% Extensions OHE®@
All Extensions 12 =] Extension Element Details

Define extensions for this plug-in in the following section. Set the properties of "analysisRule”. Required fields are denoted by "*".

type filter text id®: customrulesplugin.CobolRule

+ #= com.ibm.rsaz.analysis.core.analysisCategory Add... label*: Use COBOL CALL statement, not CICS LINK or XCTL

4 = com.ibm.rsaz.analysis.core.analysisRule category*: customrulesplugin.custom

[ Use COBOL CALL statement, not CICS LINK or XCIL (a emave ' :
ican:
2. Expand and select your rule -
N class: customrulesplugin.CobolRule

viewer:

Down
severity: 0 hd |
help: 3. Select your rule’s default severity level

guickFixlcon:

quickfixAll: | -

For most rules all you’ll want to do is customize the rule severity level.

Use the drop-down to select: 0, 1, 2

P 3
1. Extensions tab

Overview | Dependencies RuntimelExtensions |E)rten5ion Points | Build | MANIFEST.MF | pluginxml | build.properties
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Test your custom rule - Create a new Eclipse Application Debug Configuration

* Go to the Run Menu, and click Debug Configurations

» Click the Eclipse Application item, and then click the
New launch configuration button =

Create, manage, and run configurations

Create a configuration to launch an Eclipse application in debug mode.

T EX| B~ ErcosoL cics|

type filter text =] Main . ®= Arguments| " Plug-ins Configuration| & Tracing | B Envil
4 2 Eclipse Application - Workspace Data
S COBOL_CICS
E3 Eclipse Data Tools
B Generic Server [l Clear: @ workspace og only Works
H Generic Server(External Launc
% Host C/C++ Application

8) Host Java Application
8 HTTP Preview (@ Run a product; com.ibm.rational.developer.systemz.product.ide

Location: ${workspace_loc}/../runtime-COBOL_CICS

Ask for confirmation before clearing

111

Program to Run

» " Incoming Remote Debug Ses:
B J2EE Preview
E Java Applet Java Runtime Environment

(*) Run an application: |org.eclipse.ui.ide.workbench

=
lmaem A memlicatiom P

= Name the Eclipse Applléaflon Debug Conflguratlon and
click Close

\4 Debug Configurations

Create, manage, and run configurations

Create a configuration to launch an Eclipse aj

B3~

1 New launch configuration
#0) Debug remote application -
4 & Eclipse Application
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Test your custom rule - Launch a new instance of IDz in Debug Mode

1. From the plugin.xml view:
2. From the Overview tab:

3. Click: Launch an Eclipse application in Debug mode

[# Package Expl.. 2 ‘ % Plug-ins - 0

BE -
4 = customRulesPlugin
- =4 JRE System Library [JavaSE-1.8]
- B4 Plug-in Dependencies
4 # src
4 H customrulesplugin
- [J] Activatorjava
- [3 CobolRulejava
4 = META-INF
{ MANIFESTMF
&) build.properties

4 pluginxml 1.

{ customRulesPlugin ‘

i Overview

General Information
This section describes general information about this plug-in.

ID: customRulesPlugin
Version: 1.0.01

Name: CustomRulesPlugin
Vendor: MyCorp

Platform Filter:

Activator. customrulesplugin.Activator

[¥] Activate this plug-in when one of its classes is loaded
This plug-in is a singleton

Execution Environments
Specify the minimum execution environments required to run this plug-in.

Browse...

Configure JRE associations..
ugzx_te the classpath settings

=} JavaSE-1.8 Add...

Remove

Plug-in Content

The content of the plug-in is made up of two sections:

[ Dependencies: lists all the plug-ins required on this plug-in's classpath t
compile and run.

[ Runtime: lists the libraries that make up this plug-in's runtime.

Extension / Extension Point Content

This plug-in may define extensions and extension points:

[ Extensions: declares contributions this plug-in makes to the platform.

[ Extension Points: declares new function points this plug-in adds to the
platform.
Testing

Test this plug-in by launching a separate Eclipse application:

© Launch an Eclipse application

3' |3§$ Launch an Eclipse application in Debug maode

This launches a new

instance of IDz

1. Organize the plug-in using the Organize Manifests Wizard

2. Externalize the strings within the plug-in using the Externalize Strings Wi

Overview | Dependencies| Runtime | Extensions | Extension Points | Build  MANIFEST.MF | plugin.xml | build.properties

When the new instance of IDz opens for the first time you will need to create a Workspace:

1. New connection; 2. Connect to your host system; 3. Create a Property Group;



Test your custom rule - Add your new rule to a Software Analyzer configuration - 1 of 3

Using the steps from the previous
slides, access a program and
create a new Software Analyzer
configuration that includes your
custom rule:

1. From the Context Menu select

Software Analyzer Configurations

Select: Software Analyzer and click:
New launch configuration

Name your Software Analyzer
configuration. Expand the COBOL
Analysis Domains and Rules.

You will see your:

» New Custom Category

» New Code Review rule — and it will
have the severity level you set in a
prior step

2.

Click Close and save Yes
Name:l Custom Rule Test I

& Scope | % Rules

\_) z/0S Projects - demomvs.demopkg.ibm.com/DDS0001/DDS0001.BNCHMARK.COBOL/CADDDB2.cbl - IBM Rational Developer for z Systems

= S e

v

File Edit Source Refactor Navigate Search Project Run Window Help
B O Qg viB[EFE @D - o

v 3R

i v v s

Quick Access J %" [ z/0S Projects

Gy v

& z/0S Projects & SR

&l CADDDB2.cbl 2 I
R ] I

Rule Sets: [

Analysis Domains and Rules

4 Remote Systems &

= 8
£ & ¢l Bls <
& BNCHAPRS.chl -

&l BNCHS601.cbl
& BNCHS60N.cbl
&l CADDDB2.cbl
&) CALC.cbl

il CALCLcbl

&l CDAT1.cbl

& CDAT2.chl

&l CICMO3C.chl
& CURSRAVG.chl
&t DEMOFSY chl

o

4|

1 | 3

[ Snippets I.ﬂﬁ Remote Sy.. 2| ©

@[3 v

Eal

1.

Software Analyzer Configurations...

In-Editor Baseline

| B2~

v

A fu COBOL Code Review [1/46]
- ] Enterprise COBOL [0/2]
+ |_|[L5 Maming Conventions [0/1]

h

|i|&5' Mew Custom Rules [1/1]
& Use COBOL CALL statement not CICS LINK or XCTL

) |_|L5 Performance [0/9]

(o |

= @86186 TNEMTTETCATTAM NTUWTSTAM -~
000200 Undo Ctrl+Z =
0003008% Revert File x ok
AO4L00% Save Ctrl+S D FUI
2085084 A * O
000600 == Open Declaration F3 —
pep70p* = Open Perform Hierarchy Ctrl+Alt+H  byg
Pe306% Open With 4 L
09090904 Show In Alt+5Shift+W » *ox
8010080
= 001100 Cut Ctrl+X
= 901200 Copy Ctrl+C -
< | Paste Ctrl+V i
T Properties 5 | B2 Outline = R —
[E% Ot ~ || P Getting Sta.. Quick Fix Cirl+l  Jperty G..
Property Value A Source Alt+Shift+S»
4 Attribute j Subsystem JES Refactor Alt+Shift+T»
BLKSIZE 32720 " ||| Resource [ Add to Snippets.. pecti...
s s I +, .
DATA C **None sz Retrieved Jo S @iz R
DSNTYP DATA_LIBRARY My Jobs
DSORG PO Profile As L4
EXTENT 36 Debug As '
LRECL 80 Run As '
MANAG USRMGMT Validate
Num of Software Analysis 2
NOTLIAD £ Team »
Writable Replace With L
K
2.
> || Set Import... | | Export...
dl
<

[New launch configuration ]

Baselined Software An

I &l Software Analyzer I
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Test your custom rule - Add your new rule to a Software Analyzer configuration - 2 of 3

From the Context Menu, select: Software Analysis — and

choose your new ruleset to run...

Window Help SiNE AR
5 vy Q Cut Ctrl+X | A
Copy Ctrl+C Quick Access J E,’| Fr- z/OS Projects
Paste Ctrl+V =
&) CADDDB2.cbl 2 Systems &2 - O
Select * = yra—
FA-1-B--+----2---] Selected g =l = 3l
0e0160 IDENTIFICATION DI b Alt+U cef) BNCHSH0N.cbl o
000200 PROGRAM-ID. Ct sselect = CADDDR2.chl
000300 * * * * * *® x x * Filter view ’ & CALC.chl
AR400 * THIS PROGRAM F . ; j
OPO5RE * * kX K X R K k% Show a Ctri+Alt+A ¢l CALC1.chl i
00600 * * * * x x x x x| Souce » | CDATLcDI ‘5‘
000700 * THIS PROGRAM h Preprocessor Statements r i CDAT2.cbl
APASEE * * ¥ ¥ k k¥ k ok X Refactor 5 cef) CICMO3C.cbl
DPEoEE * * * ¥ X kK k X 0 . Compilation Uni Cirl+Shift+R cefl CURSRAVG.cbl
001000 ENVIRONMENT DIVIS CCurrences nl ompilation Unit trl+ t—_ 2 DEMOESYLcbl
@2116@ DATA DIVISION. Open Declaration k3 ) HOSPSORT cb
Be12606 WORKING-STORAGE S Open Perform Hierarchy 4 IRXCOB bll
001300 ©1 RECORD-LENGTH  view , -
o i & LAB324D.cbl
3
showIn & LABISEOLcbl
Open With " | & LABJSFOLchI i
Profile As g s
P Getting Started & Remote Err Debug As » Bnippets |48 Remote Syste.. =2 | — O
Run As v | @& -
Subsystem JES Validate
Resource Parent filter Software Analysis v Software Analyzer Configurations...
s Retrieved Jobs CN-demom Team » In-Editor Baseline
+ My Jobs ADMINIB-2 Replace With "I 51 Custom Rule Test
Compare With vl
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Test your custom rule - Add your new rule to a Software Analyzer configuration - 3 of 3

When code review completes, expand the Code Review results.
Double-click your custom rule and it will select the source that violates it.

] CADDDB2.cbl 2 ‘

Close the temporary instance
of IDz when you're finished

5 /(] S

Close

*A-1-B--4-—- -2 -3 A5
052000 EXIT. -
952100 ©930-DUPLICATE-RECORD-RECORD.

052200 MOVE @930-DUPLICATE-RECORD-MSG TO AMSGO.
052300 MOVE -1 TO APNUML.

052400 MOVE 'N' TO CA-COMMAREA-CA-IND.

052508 GO TO ©@1@8-SEND-ADD-SCREEMN.

052608 @930-EXIT.

052708 EXIT.

052500 @990-RETURN-TO-MAIN-MENU.

48 Remote Systems &2 ‘

=

8

4 21| <
¢l BNCHSB0N.cbl
&l CADDDB2.cbl
i) CALC.chl
el CALCl.chl
e CDAT1.cbl
i) CDATZ.cbl
e CICMO3C.chl
e CURSRAVG.cbl

| BlE

=

-

1

-

& 052900 EXEC CICS KCTII_ . 9 DEMOESYL.chl
953200 GOBACK. &) IRXCOB.cbl
053300 ©990-EXIT. . i LAB324D.cbl
053400 EXIT. E &fl LABJSEOL.chl

= & LABJSFOL.cbl
‘| = ' el MSTRUPDT.cbl
eefl PARTSUPP.cbl
v &A PROCURY.chi
P Getting St... & Remote E... *+ z/05 File ... I5 Property ... [ts Snippets #8 Remote 5.
ug | b % COBOL Code Review

b Software .. 2| T O

%% Custom Rule Test (15/10/19 23:19:11)

T [5

—+l

(%

L]

4 (3 New Custom Rules [1 result in 1,060ms)
a & Use COBOL CALL statement not CICS LINK or XCTL [1 result in 1,060ms]

I & CADDDB2.cbl:530 Use COBOL CALL statement not CICS LINK or XCTILS

T 4

P
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Add addition custom COBOL rules ... or ... Export the plugin

When you return to instance of IDz you’ve been working in, you can create more custom COBOL
code review rules. When you're finished, simply export the plugin which can be installed in your
team’s 1Dz client like any other standard Eclipse plugin.

{4+ customRulesPlugin 2

ID: customRulesPlugin
Version: 1.0.01

MName: %Bundle-Name
Vendor: %%Bundle-Vendor

Platform Filter.

Activator: customrulesplugin.Activator

Activate this plug-in when one of its classes is loaded
This plug-in is a singleton

Execution Environments

Browse...

Specify the minimum execution environments reguired to run this plug-in.

=k JavaSE-1.8

Configure JRE associations...
Update the classpath settings

Add...

Remove

Up

Down

Ing CONTeENT OT The DIUg-In 15 Made Up OT TWO 5eCTIions:

[ Dependencies: lists all the plug-ins required on this plug-in's classpath to
compile and run.

[ Runtime: lists the libraries that make up this plug-in's runtime.

Extension / Extension Point Content
This plug-in may define extensions and extension points:
[ Extensions: declares contributions this plug-in makes to the platform.
& Extension Points: declares new function points this plug-in adds to the
platform.
Testing

Test this plug-in by launching a separate Eclipse application:

i Launch an Eclipse application

1

%5 Launch an Eclipse application in Debug mode

Exporting
To package and export the plug-in:

1. Organize the plug-in using the Organize Manifests Wizard

2. Externalize the strings within the plug-in using the EBxternalize Strings Wizard

3. Specify what needs to be packaged in the deployable plug-in on the Build
Configuration page

4. Export the plug-in in a format suitable for deployment using the EExpor‘t Wizard

4 |

Overview Dependencies|Runtime‘E)ctensions Extension Points‘BuiId‘MANIFEST.MF plugin.xml|build.properties
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Example Code Review rules

A batch program should call a specific shop-standard ABEND routine if execution
must be halted prematurely

Use SEARCH ALL —with tables over 100 entries (unless the data cannot be sorted)

All Files/Cursors with an OPEN statement must have a related:
» CLOSE statement
» FILE STATUS clause

All variables within an arithmetic expression must be declared as PIC S9 (...) COMP
or COMP'3 @override

public boolean visit(MumericItem n) {

» An example of checking for a Sign in a numeric field = if (! (n.isSigned() ) ) { nodes.add(n); }
return true;

}
» This includes Perform...Varying, and Occurs Depending On field references

SQL statements should:
» Not join more than <user defined number of > tables
» Not nest more than <user defined> levels in a subselect
» Not use LIKE with a % or underscore in the first position
|dentify all the paragraphs that are not performed
GOTO paragraph names should follow standards based on the installation.

» Ex: The GOTO paragraph should always go to the paragraph name suffixed with hyphen
EXIT.

Comment all DISPLAY and CALL statements
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Deeper dive on the Java — Taxonomy of a program

= Your COBOL program is a complex hierarchical structure of language
elements — or in the CAM parlance... “nodes”

IDENTIFICATION ENVIRONMENT

PROGRAM-ID AUTHOR INPUT-OUTPUT

FILE-CONTROL

Select

Assign File Status

Variable

DATA PROCEDURE
Working-Storage Label
Variables Statement
Name Declaration Keyword Variable

Sign PIC  Initial Value

= Custom Rules API for COBOL Code Review
» The classes provided with this API let us manipulate the objects in the COBOL Language Model.

» For instance, the visit method goes through a COBOL program’s syntax tree, and visits nodes of each type
within the tree (for instance, a Paragraph node, a DISPLAY statement node, etc.).

= COBOL Application Model (CAM) API

» The CAM API provides interfaces for accessing the individual elements of a COBOL program while the
program is being analyzed by the COBOL Code Review API.

information about all the COBOL statements and declarations.
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Deeper dive on the Java — API Classes

» |Dz provides ~1,000 APIs to parse your COBOL program nodes. T

JavaDoc for the APIs:: http://www-01.ibm.com/support/knowledgecenter/SSQ2R2_9.5.0/com.ibm.rsar.analysis.codereview.cobol.doc/javadoc/cobmodelapilindex.html?cp=SSQ2R2_9.5.0

All Classes

AbstractDataltemn
AcceptData TransferStmt
Acceptstmi
AcceptSysteminfo TransferStmt
ActualParameter
ActualParamType
AddCorrSimt
Addressingltem
AddressOf

AddStmt
AddToGivingStmt
AddToStmt

AllSubscript

Alphabet

Alphabeticltem
AlphaNumericEditeditern
AlphaNumericltem
AlterClause
AlternateKeyClause
AlterStmt

ApplyWiite OniyClause
ArithQperand

ArithStmt
AssignmentiName
AssignmentiName OrLiteral
ASTNode

BaseProgram
BinarySearchStmt
BiockContainsClause
BlockSizeUnit

Branch

ByClause
ByPartialWordClause
ByPartialWordLeadingClause
ByPartialWord TrailingClause
CallStmt

CancelStmt

CBL ProcessStmt
CharacterCodeSet
CicsAbendStmt
CicsAcguire Stmt
CicsAddressSetStmt
CicsAddressStmt

Package Class Use Tree Deprecated Index Help

Prev Package MNextPackage Frames Mo Frames

Package com.ibm.etools.cobol.application.model.cobol

COBOL Application Model API Specification

See: Description

Interface Summary

AcceptSysteminfoTransfer Stmt
ActualParameter
AddCorrStmt

Addressinglitem

AddressOf

AddStmt

AddToGiving Stmit
AddToStmt

AllSubscript

Alphabet

Alphabeticitem
AlphaNumericEditeditem

AlphaNumericltem

Interface Description

AbstractDataltem A representation of a data item.

AcceptDataTransferStmt A representation of an ACCEPT data transfer statement.

AcceptStmt A representation of an ACCEFPT statement in the PROCEDURE division.

A representation of an ACCEFT system information transfer statement.
A representation of a parameter in the USING phrase of a CALL statement.

Arepresentation of an ADD statement with a CORRESPONDING phrase.
Deprecated

Use PointerItem, ProcPtrItem or FuncPtrItem.

Arepresentation of the ADDRESS OF special register.

A representation of an ADD statement in the PROCEDURE division.

Arepresentation of an ADD statement with a GIVING clause.

A representation of an ADD statement with a TO clause.

A representation of an ALL table subscript.

A representation of the ALFHABET clause in the SPECIAL-MAMES paragraph in the environment division.
A representation of an alphabetic data item.

A representation of an alphanumeric edited data item.

Arepresentation of an alphanumeric data item.
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Annotated custom method

a CustomPlugin [4] *CobolRulejava

package customplugin; _ :
€ package/ library (a collection of Classes)

*import java.util.Arraylist;[] € import / COPY or Include statement
public class CobolRule extends AbstractCustomCobolAnalysisRule { class (named CobolRule / Module
@Override
- : € method (named performRule) /
public List<ASTNode> performRule(ASTNode basellode) { Subroutine:(Entry Usr?ng ASTNode) (an
final List<ASTNode> nodes = new ArraylList<ASTNode>(); element of your program) — Returning a List

COBOLVisitorAdapter adapter = new COBOLVisitorAdapter(); HCUWEUEY)
€ new / Declare a new Module

adapter.accept(baselNode, new AbstractCOBOLVisitor() { € adapter / a java class used to allow the
baseNode and AbstractCOBOLVisitor classes
@verride to work together
public void unimplementedVisitor(String s) { € unimplementedVisitor (method) /
T READY TRACE
@verride € method (named visit) / Subroutine / Entry
public boolean visit(ExecCicsStmt n) { Using ExecCicsStmt (every CICS Statement

if (n.getCicsStmt() instanceof CicsLinkStmt || in your program) — Returning a boolean (T/F)
€ If — standard IF/THEN/ELSE - “If the CICS

n.getCicsStmt() instanceof CicsXCTLStmt) statement passed into the visit method is of type
{ nodes.add(n); } Link or XCTL then”
return true; - Add the statement to the List
} - Return with a True value

1);

//lEnd of performRule method — return the List
return nodes; of nodes - language elements - that were
1 added during the visit method

}]  Note: AST == “Abstract Syntax Tree” //End of CobolRule class
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Types of custom COBOL Rules - and the APIs

= Consider that there are three levels or types of custom COBOL rule
reguirements:

Examples:

* Find DB2 Table Joins with more than 3 tables

* Find DB2/SQL statements with > 2 UNIONs

* COBOL paragraphs must be prefaced with a
comment that references the paragraph

+ Complex Java coding.
* Possibly custom parsing
using Tokenizer class

name
Examples:
+ Multiple Java * Allfile /0O statements in the PROCEDURE
methods DIVISION must reference the FILE STATUS
+ Utilize IDz CAM variable .
Nested APIs ¢ All COBOL math statements must contain the
ONSIZERRROR clause

Numeric variables must be signed
@0verride
public boolean visit(MNumericItem n) {

if (! (n.isSigned() ) ) { nodes.add(n); }
return true;

}

Sequential Files must reference File Status

public boolean visit(SequentialFileControlEntry n) {
_ if (n.getStatus() == null )} { nodes.add(n); }
return true-
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Alternate uses for Software Analyzer/Code Review

The LPEX/ISPF editor provides
a number of useful source filters
In the Context Menu

= Check out the Filter view >

While you don’t have the option
to add to this list, you can
create your own custom filtering
using Software Analyze custom
rules to isolate, and provide
hyper-linked access to:

= |[MS functionality

= DB2 functionality

= QSAM/VSAM functionality
= Etc.

&) CADDDB2.cbl & \

R T T [ B

PRe100 Save Ctrl+5S P010000
00200 0020000
0ee360 * Cut Ctrl+X f % % = % %= = * BeO36060
Po0400 * Copy Ctrl+Insert [TION. PR040000
P58 * Paste Cirl+y [ * * * * * = * PRB5RRR0
POO6RR * f * * * x *x x * PRBLRRRO
000700 * Select * BOL COMPILER. * PPA70000
P8R * Selected L T * PRBSRREO
PR * Deselect Alt+y [ ¥ * ¥ * * % * PRE9RRAO
201000 P100000
001100 Filter view g 00110000
001200 Show a Ctrl+W 0120000
281300 Source R RP VALUE +8@. PO130000
201400 P. PO140000
001500 Preprocessor Statements b PE150000
201600 Refactor 4 0160000
8@1700 Occurrences in Compilation Unit Ctrl+Shift+R  [C X. 09170000
@@‘:_8@@ Freeam BT P IO X 9180000
9e1900 Open Perform Hierarchy po190000
002000 y 00200000
002100 View * LUE SPACES. 00210000
282200 Show In 4 0220000
282300 Open With » 00230000
282400 0240000
Profile As »
Debug As 4
S Run As r
P Getting Star Validate ng L=L=,e5, Property Group Manager k= Snippet
Software Analysis 4 Software Analyzer Configurations...
Subsystem JES Team » In-Editor Baseline r
Resource Replace With ’ & Show all IMS Statements
3 Retrieved Jo Compare With v||& Show all QSAM File IO
3 My Jobs Start Flagging Changed Lines 5 Show all VSAM file IO
& Show all arithmetic statements
Preferences.. % DB2 Table Joins and Subselects
Syntax Check » |57 DB2 UNION and UNION ALL statements
e s A 5 SQL statements that could require a Sort
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Recommended Java Links for the Code Review APIs

= The Java Doc — for the Code Review APIs

» http://www-
01.ibm.com/support/knowledgecenter/SSQ2R2 9.5.0/com.ibm.rsar.analysis.codereview.cobol.doc/javadoc/cobmodelapi/i

ndex.html?cp=SS0O2R2 9.5.0

* The Wizard provides Java “Visitor” design pattern — which is ideal for
adding new methods to a hierarchy of classes

» http://www.objectmentor.com/resources/articles/visitor
» http://www.avajava.com/tutorials/lessons/visitor-pattern.ntml
» https://en.wikipedia.org/wiki/Visitor_pattern

* The Abstract Syntax Tree is the base framework for many powerful tools of
the Eclipse IDE, including refactoring, Quick Fix and Quick Assist. The
Abstract Syntax Tree maps plain Java source code in a tree form

» http://www.eclipse.org/articles/Article-JavaCodeManipulation_ AST/

®
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The IDz Workbench

n TopiCS:
* Running Code Review in Batch on 2/0S




Learn more about Software Analyzer/Code Review

1. YouTube videos:

» Overview of Code Review
= https://www.youtube.com/watch?v=enOrRw05DiY
= https://www.youtube.com/watch?v=xEPI4PQ8WSs
» Custom COBOL Code Review rules development and implementation
= https://www.youtube.com/watch?v=0091jULrmCU
» Code Review as DevOps Continuous Integration
= https://www.youtube.com/watch?v=0roH6¢cr703w

2. White papers:

1. End-to-end process: ntp:/www-01.ibm.com/support/docview.wss?uid=swg21696637

2. Overview: http://www.ibm.com/developerworks/offers/Ip/demos/summary/r-IDzcobolrules.html

3. Online documentation:
» Overview and process - hitp:/mww-

01.ibm.com/support/knowledgecenter/SSQ2R2 9.5.0/com.ibm.rsar.analysis.codereview.cobol.doc/topics/cac_customrule cobolapis_overview

html?cp=SSQ2R2_9.5.0%2F21-1-2 =

» JavaDoc - hitp:/mww-
01.ibm.com/support/knowledgecenter/SSQ2R2 9.5.0/com.ibm.rsar.analysis.codereview.cobol.doc/javadoc/cobmodela
pi/index.html?cp=SSQ2R2 9.5.0
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Optional Topic — Unreachable (“Dead”) code

|IDz provides annotations in your program for all code that will
never be executed — so called “dead code”

Dead Code are statements that will never execute based on
the execution flow of your PROCEDURE DIVISION — primarily:

Unconditional branches

Un-performed paragraphs — and paragraphs that don't fall-thru

The feature is based on a static code analysis. And because
this is static analysis, it's use comes with the following caveats:

* Data flow:

e If your application only ever receives values 1, 2, and 3 for a data element
but your code is written to handle more values than that, our static analysis
cannot know that your data values are constrained to 1-3 in reality.

* Non-returning Calls (program-level exits):

e Static analysis only examines the current program logic, so if at run time
program A invokes program B and for some reason it never returns, we
cannot know that, so we would say that code in program A which follows the
invocation of program B is reachable when in fact it may not be.

®
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Optional Topic — Unreachable (“dead”) code — Setup in Preferences

Unreachable Code searching can be turned on (Warning) or off
(Ignore) in Preferences & COBOL =» Real Time Syntax Check

9 Preferences | X
type filter text Real-Time Syntax Checking ey
General A
ADFz Real-Time Syntax Checking A
Agent Controller Enabling real-time syntax warnings will dynamically identify programming errors as you edit your
Ant file and mark them with warning annotations.
Autocomment [] Enable real-time syntax warnings
Bidirectional Developmen Enable real-time syntax warnings for copybooks
(B:D/ICS Map Editor Maximum number of problems reported per compilation unit 200
++
Client Certificates See "EXEC SQL Statements" to modify SQL real-time syntax checking preferences.
vCOBOL s Errors/Warnings
E;r:pare/Patch Validate against compiler version: Enterprise COBOL 5.1
itor
Features Select the severity level for the following optional COBOL compiler problems:
Real-Time Syntax Checki Obsolete Syntax: Ignore
Templates EXEC must begin in Area B: Ignore v
Data Management

Database Retrieval Param: END-EXEC must begin in Area B: Warning

Duplicate Code Detection Unreachable Code: >
Ecore Diagram

Enterprise Service Tools Advanced

Explorer Disabling the syntax parser will disable real-time syntax warnings plus any tooling dependent on

Fault Analyzer the parser such as the refactor actions and text hovers.

File Manager [ Disable syntax parser
Generic Service Client Conditional Compiler statements found in copybooks require copybooks to be loaded
Help synchronously to be processed correctly. Loading copybooks synchronously may delay editor
Importer initialization.
Install/Update v [_] Load Copybooks synchronously
< > .

® Cancel

——— 1
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Optional Topic — Unreachable (“Dead”) code — Source Annotations

Unreachable code annotated in the Editor view

&] SAMOS1.chl - B

‘ v

O _ e -, ) [r-

@e 2 ADD +1 TO NUM-TOTALS-REQUESTS A
0323 GO TO 210-EXIT

Unreachable code ADD +1 TO NUM-TRANSACTIONS.

000325 WRITE REPORT-RECORD FROM RPT-SPACES AFTER 1.

000326 210-EXIT.

000327 EXIT.

000328

000329 300-PROCESS-TOTALS-TRAN.

000330 ADD +1 TO NUM-TOTALS-REQUESTS .

000331 ADD +1 TO NUM-TRANSACTIONS.

000332 WRITE REPORT-RECORD FROM RPT-SPACES AFTER 1.
WRITE REPORT-RECORD FROM RPT-TOTALS-HDR1.
WRITE REPORT-RECORD FROM RPT-TOTALS-HDR2.

GO TO 700-READ-TRAN-FILE

5 008336 IF NUM-PRINT-COMPLETED > @ —
000337 MOVE SPACES TO RPT-TOTALS-DETAIL
000338 MOVE 'Acct Balance: ' TO RPT-TOTALS-TYPE
000339 MOVE ' Total:' TO RPT-TOTALS-ITEM1
000340 MOVE BALANCE-TOT TO RPT-TOTALS-VALUE1D
000341 MOVE ' Max:' TO RPT-TOTALS-ITEM2
000342 MOVE BALANCE-MAX TO RPT-TOTALS-VALUE2D |
000343 MOVE ' Average:' TO RPT-TOTALS-ITEM3
000344 MOVE BALANCE-AVG TO RPT-TOTALS-VALUE3D

000345 WRITE REPORT-RECORD FROM RPT-TOTALS-DETAIL v
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Optional Topic - Identify Unused Variables

IDz provides functionality that exposes
variables that are never used:

* By “used” we mean:

« Unreferenced by Procedural
statements including Ref-Mods

« Parent and child (group) fields are
not referenced

Options include Highlight or Remove

(3 Identify Unused Variables

O

x

! No references to the following data elements, nor any of their subordinates, were found in the program.

=T

Name

~ TRTMNT.cbl
WS-0OUTPUT-REC
WS-SYSOUT-REC
DUMP-DISPLAY
DUMP-LOCATOR

If you select Remove ypu will be given an opportunity to

Level Declaration

0

g2 e\2=2

0
0

Cancel the operation

'(?)' | Preview = | OK Cancel

&1 TRTMNT.cbl 32 Selected 2 = O || 44 Remote Systems 2 [ Snippets

‘ Deselect Alt+U v‘ £ 8|

Eiher vim > -4 New Connection
-———+-%/ Show a Ctrl+W |-—+--—--6--—-—-—+--—--7--|-+---8 & Local

PREEA1 1 - , A~ « 8§ zserveros.centers.ihost.com

000002 F ouree & 7/0S UNIX Files

200003 I Preprocessor Statements > E# 2/0S UNIX Shells

PEORR4L 1 Refactor > Rename.. | L miC Ciien

0ee0e5 L Oceurrences in Compilation Unit Ctrl+Shift+R Identify Unused Variables > Highlight Unused Variables

mg E Open Declaration F3 Create Copybook... Clear Highlighting

000008 7 Open Perform Hierarchy Create Program... R e ) ek T

PPERE9 *3 View > Extract Paragraph or Section... . .

Beeal1e AR Show In > Remove Moise Words... A DDSO001.ADLABICL

2eea11 :F Open With > @ DDS0001.ADLABJCL2

2eea12

@ DDS0001.ADLABICLE

000013 * fs > |T TRANSACTION FILE 8 DDS000T ADLAB2ICL

BRee14 & Debug As > 1OM CICS SCREENS ' '

@00015 * Profile As s @ DDS0D001.BASTAGESH

000016 ® Code Coverage As s [RY PATIENT IN THE C@ DDSO001.BASTAGE2 51

|eeal7 & ] @ DDS0001.BIGPDS.COBI

o Validate
000018 ) , @ DDSO001.BNCHMARK.
000019 * Software Analysis ST A NUMBER OF v A [IPSONN1T RNCHMARK
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Optional Topic — Combining Filter(s) with Ctrl+F Find

It can be useful to combine
the Find/Replace capability
of Ctrl+F with IDz Filters
= Steps:

1. Filter the code

2. Press Ctrl+F to open the
Find menu

3. Type in your Find text

4. Press Next

= Note — you must press
Next. The “All” option
ignores filters

Common use cases:

» Change only comments
within a program =>»

» Change only code (don'’t
change comment lines)

» Change only embedded
SQL, CICS or CICS/DLI
statements

& TRTMNT.cbi 5 |

= O
Find ws—date| vJ;Nex‘cl Previous
Replace | | Replace all

Replace

[] Case sensitive [| Whale word [| Regular expression [¥] Wrap [| Select found text Peek: 0
[] Restrict search to selection [] Restrict search to columns Start column | 1 End column

Only occurrence.

000135 & ITS PARAGRAPH NUMBER T HIS POINTER & -
000136 = AT IT INCEPTION.
0eee137 & &
4‘999138 S o S o o e o R o O o e e R o R R R R R R R R R R R R R
+ pRO191 *% VSAM FILE
000220 * COPY ABENDREC.
+ 900221 ** (SAM FILE
000224 * COPY DIAGCODE.
999225 R R R R R R R R R R R R R R R e S o S o o o R R o o e o e o e o
+ PR0226 *x*¥%% DB2 TABLE DCLGENS
+ 000260 *kxxk*k*k Balancing logigZput in by TGD 02/12/92
000269 * Code your statem here to OPEN files
+ 900270 & ACCEPT WS-DATE FROM DATE.
000283 & DISPLAY "10@-MAINLINE".
+ pR0284 * Validate patient type and insurance coverage =
+ PR0299 FEREREXEEE non-numeric fields
+ Pe0374 *¥dok¥k VERIFY TABLE (JUST TYPES AND LAB-TEST-ID)
* 908396 FrErEIEx Call to VSAM file to read record
+ PR0A26 krEEEERX Specific requirements for certain frocedures
+ pR0AT6 kxxEEEERX Call to VSAM file to read record
+ PR0494 kxxkEEEEX EXEC SQL to get info from DB2 =
+ PE0498 Fk¥dk** CHECK FOR VALID DIAGNOSTIC CODE
*+ PR@534 FxFEFE CHECK FOR VALID BED IDENTITY
* 900565 FEEEXEX CHECK FOR VALID PHYSICIAN-ID
+ pEO595 *xEEEE CHECK FOR VALTID MEDICATION-TID
+ PR06H29 #xEEEE CHECK FOR VALID SUPERVISOR NURSE-ID
000700 * Code your statements here to read the input file N
+ pee7el * Remember to move “NO" to IFCODE if the input file is AT END
+ PE0713 * Final file-handling edits and trailer record handling -

[Jom]]
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Optional Topic — Software Analyzer (Custom Rules and Rule Categories)

Custom Rules and Categories

I DZ 8 . 5 and Iater prOVIdeS arou nd Create or remove custom rules and categories. Custom categories can only be removed if th

a. dOzen CUStOm COBOL I’U|€S Current Custom Categories
I 4 55 COBOL Code Review
that you can add into your e e
COBOL Rulesets for additional 2 Regrssion Test
2 Unit Test

code review/standards validation.

Custom Rule/Category definitions
are made in your Workspace
Preferences.

You can also add Custom

Categories — in which to ST
. 4 51 COBOL Code Review
organize/catalog these custom + & Performance
[] EXEC SQL: Use a WHERE clause in selected statements
ru |eS ' 4 (® Program Structures
. [l Avoid nesting IF statements deeper than the specified number of levels
The Custom Categorles & Procedure division statements cannot exceed the specified line number limit
. [2] Use a scope terminator phrase with the specified COBOL statement type
appear 18 the SOftware & Use comments to describe all naraaranhs

Analysis Configurations
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Optional Topic — Software Analyzer (Custom Rules and Categories) — 1 of 4

type filter text

> Help

> IBM DB2 Analytics Accelerator
> Importer

» Install/Update

> Java

» Java EE

» JavaScript

> JCL

> JET Transformations
LPEX Editor

Measured Improvement
Menu Manager

MEFS Editor

Model Validation
Modeling

> PL/I

Plug-in Development
Problem Determination Toaols
Profiling

Remote C/C++

Remote Makefile Editor
Remote Synchronization
Remote Systems

Report Design
Run/Debug

Server

Service Component Architecture 1.0

Software Analyzer
Custom Rules and Categories

|

ITeam

1

Custom Rules and Categories

L=TE 4

Create or remove custom rules and categories. Custom categories can only

be removed if they contain no child categories or rules.

Current Custom Categories

Current Custom Rules

Add Category...

Delete Category

From Window > Preferences >
Software Analyzer > Custom Rules and Categories

- Either Add a Custom Category

* Or Add a Custom Rule

Add Rule...

Delete R}

« Select the Category (Ruleset) for your new Custom Rule
+ Click Next >

Note that if you define a Custom Category it will appear in

this list

\3 Add Custom Rule

Choose a parent category

Select the category where the rule will be added

4 % COBOL Code Review i
- 2 Enterprise COBOL ‘
o] Maming Conventions |
: (2 Performance

] Program Structures

4 53 Java Code Review

- 2 Design Principles
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Optional Topic —Software Analyzer (Custom Rules and Categories) — 2 of 4

+ Select the Custom Rule and click Next >

T —— g b
@ Add Custom Rule = |i(E]

Select Template

Select a template to use for this rule

«  Specify the: input factor for the Custom Rule

b

= An inline PERFORM statement cannot exceed the specified line number limit . .
& Avoid calling the specified routine | © The level of importance (severity) of the rule
<> Avoid including the specified copy book 0 Add Custom Rule “-:-

|-T— Avoid nesting IF statements deeper than the specified number of levels -

%= Avoid static calls except for the specified program name
%~ Avoid using the selected compiler directives

o EXEC SQL: Use a WHERE clause in selected statements Fill in the values associated with this template
% Follow the specified naming convention for COBOL file names

Assign Template Values

% Procedure division statements cannot exceed the specified line numbel | Maximum number of levels for nested IF statements:
%> Use a scope terminator phrase with the specified COBOL statement typ

1 I
%~ Use comments to describe all paragraphs -
%= Use comments to describe all sections Severity:
o Use the specified prefix with condition names mmendation =

Recommendation

@ < Back ” Next >D§7‘ Finish

- Click Finish || @ we> | [_gmsn_ ][ Cance




Optional Topic - Software Analyzer (Custom Rules and Categories) - 3 of 4

To include your custom
Rules/Categories edit a program,
and from the Context Menu select
Software Analyzer Configurations...

You will see your new Custom Rule
(and Categories) in the Rules tab =

Validate
Software Analyzer » Software Analyzer Configurations... [
Team (2 1 —

Name: Unit Test

& Scope | % Rules

Rule Sets: [

v” Set l lImport...] lE)(port...]

Analysis Domains and Rules

<|

» [ Enterprise COBOL [2/2]
» [5_°=’ MNaming Conventions [1/1]
g Q Performance [1/10]
- Q Program Structures [1/37]
D [f] Avoid ACCEPT statements
D [2] Avoid ACCEPT statements containing FROM CONSOLE or FROM SYSIN
|| @ Avoid ALTER statements
D [f] Avoid CALL statements with a literal program name
D [f] Avoid CANCEL statements
D [1] Avoid COPY SUPPRESS statements
D [2] Avoid CORRESPONDING phrases
D [2] Avoid DISPLAY statements containing UPON CONSOLE
|| & Avoid ENTRY statements
|| (2] Avoid EXIT PROGRAM statements
D [f] Avoid GO TO statements
D [2] Avoid GO TO statements, except those that reference an EXIT paragraph
|| [ Avoid IF without ELSE

m

32 |B Remote

[ Avoid nesting IF statements deeper than the specifiganumsbar af Lol
D [f] Avoid NEXT SENTENCE phrases

I

Use this template to flag IF statements that
are nested deeper than a specified number
of levels. Enter the number of levels of
nesting as a parameter to this template.
Mote that if the nesting is more than one
level deeper than the specified maximum
then the template flags only the outermost
nested IF statement. Compare the rule
<b>Use EVALUATE statement rather than
nested IF statement</b>.




Optional Topic — Software Analyzer (Custom Rules and Categories) - 4 of 4

A few of the other
Custom Rules definitions

——

\_) Add Custom Rule

T e e

Assign Template Values

Fill in the values associated with this template

\_) Add Custom Rule e—n|i(E]
. SELECT
Assign Template Values DELETE SQL statement types that
Fill in the values associated with this template .
° ] upDATE require a WHERE clause
Severity:
Maximum number of lines in procedure division: il
10000 [Severe v]
Severity:
— 'l = Description
The severity assigned to violations of this rule o
Description
The severity assigned to violations of this rule o -
— S

®

Next >

\_) Add Custom Rule

Assign Template Values

Fill in the values associated with this template

Condition name prefix:

Cancel

| Finish bj [

| »

WS-88-|
Severity:

lRecommendation

Description

Condition name prefix

®

88-levels must follow
this naming convention

Next = [ Finish

||

Cancel l
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Source Code Editing, Filtering, Analysis — Review and Use Cases

Edit in Hex

From the Context Menu, select: Source > Hex Edit line

Look-ahead "intelli-sense” typing

Press Ctrl+Spacebar — Works for: COBOL, PL/I,
Assembler, JCL (8.5) and SQL

You can customize the proposals presented by
Content Assist in Preferences > COBOL.

Comment / Uncomment multiple lines with
one operation

From the Context Menu, select: Source > Comment

Or Uncomment

Show only comments in your source

Source > Filter view > Comments

Show only operational code in your source

Source > Filter view > Code

Show only SQL and CICS statements

Source > Filter view > Embedded SQL, CICS, DL/I

Show only EXEC statements in JCL

Source > Filter view > EXEC statements

lllustrate the control flow (procedural) logic
in a COBOL program

Use Program Control Flow — or Perform Hierarchy

See table at the beginning of this section that
exposes the differences

Trace the flow of data — throughout the
PROCEDURE DIVISION

Select a variable and use the Search menu — combined
with pinned search results. Or use Ctrl+F (Find) and the
All option

Can also utilize Occurrences in Compilation Unit
— to show where used vs. where referenced
semantics

Indent your code to expose the actual
procedural flow of code within a paragraph

Using the COBOL Editor - Select the statement and from
the Context Menu > Source > Format

You can customize the indentation and
capitalization characteristics of formatting. Format
an entire program by not selecting a statement.

Apply standard (default) or custom COBOL
coding rules and standards to your
programs

From Software Configuration define a configuration for the
rules you wish to apply.

From the program: Context Menu > Software Analyzer >
select your configuration

A set of custom rules are included with IDz and
can be implemented in Preferences. Completely
custom coding rules are created as Java/Eclipse
plug-ins
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Optional Topic - ISPF - Find All (Not Exclude) Search

Another common ISPF technique
- Exclude various source lines
- Find within (not) excluded lines

[ ]

To perform this using IDz use the same
command line syntax format:

1. Exclude lines
2. Then type: F <xxxx> ALL NX

This will limit the scope of the search to only
the NOT excluded source lines

Note that the ALL operand is not required

B o007l ————- 23 lines excluded. ———-—-
ooo740 IF 3QLCODE = -511 SR O
ooo741 MNEXT SENTENCE
ooo742 EL3E
ooo743 IF 3QLCODE = +100
ooo744 MOVE "#+%% PATIENT WARD DALTA 1
ooo745 ERR-M3G IN INPATIENT-DAILY-RE
ooo746 MOVE "¥" TO ERR-FOUND-3WITCH
ooo7 47 mwove sglcode to  EXPECTED-VAL
ooo74s mwove PATIENT-ID IN INPATIENT-
ooo749 to ACTUAL-VAL
ooo7s0 WRITE S¥IOUT-REC FRCM ABEND-T
ooo751 GO TO ZE0-EXIT
ooo752 EL3E
o0o0753 IF 3QLCODE < 0O
ooo754 MOVE "#+%% FATAL DEZ ERRORM™ TC
ooo7s5s ERR-M3G IN INPATIENT-DAILY-RE
00756 MOVE "¥" TO ERR-FOUND-3WITCH
ooo7 57 mwove sglcode to  EXPECTED-VAL
ooo7ss mwove PATIENT-ID IN INPATIENT-
ooo7ss to ACTUAL-VAL
ooo7sd WRITE S¥IOUT-REC FRCM ABEND-T
ooo7sl GO TO 1000-DEZ-ERROR-RTII.
ooo7e2
000763 MOVE WARD-ID IN DCLWARD-CODES TO
000764 MOVE PRIMARY-PHYVSICIAN-ID IN DCLT
ooo7s5 MOVE STUPERVISE-NUERSE-ID TO NURSE-
o00766 MOVE WNUMEEE-COF-BEDS IN DCLWARD-CC

£

Search for char

F WARD-ID ALL M

WARD-ID was successful.
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Optional Steps - Create a PDF Report for your Code Review

» From the Software Analyzer Results view
» Click Generate a report for the current

selection

= Select PDF Report and click OK

Software Analyzer Reporting

Create a Report

Generake an analysis report For the currently selected result element, Select
the report type, then choose the file location for finished report,

Report Description

COBOL Code Review

Select Report Type
{IHTML report (33 PDF Repart

@ :

Ik

] [ Cancel

ils | 5= software Analyzer Resulks ©3

—*|
| %

rce member name [29 resulks in 14ms]

enkary MOYE statements ar WALUE clauses, [37 resulks in 19ms]

[7 results in 22ms]
EMDIMG OM clauses

Generake a repark For the current selectin:nni

It will take a few
seconds to generate
this PDF...

But it's worth it =
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Code Review — PDF Report (sample)

O D0 = & Do [ (] A 00 De Ed e

File Edit Miew ‘window Help

REAZEOE ® ®[=]ie| =@ v [HBEB| @2

Tools

Bookmarks

‘@EE}

B~ (&

=P Maming Conwventions

EF Lse PROGRAM-ID that matches the source
member name

=P Performance

[P avoid INITIALIZE statements, Use elementary
MOVE statements or WALUE clauses,

EF Ayoid OCCURS DEPEMDING OM Clauses
[P Awoid subscripts in table access. Use indexes,

EF Lse BEvALUATE staterment rather than nested IF
staterment

EF Lise RESF option in EXEC cormmand

[P ;Llse an odd number of digits in 2 COMP-3
PICTURY "t lause

[F use binary subscripts
=P Prograrm Structures

[P &GO TO statement can reference a paragraph
only if it is an exit paragraph

[P twoid ACCEPT staternents

[P avoid CALL statement with program-name, Lse
dynamic calls,

[ &void ENTRY statements

[P avoid GO TO statements

[P avoid NEXT SENTENCE phrases

|:P Avoid STOP RUN and STOR literal statements
[P avoid THRU phrase in PERFORM statements
|:P Use THRU phrase with PERFORM statement
[P Use WHEN OTHER phrase with EVALUATE

ctatemant

£ Use an odd number of digits in a COMP-3 PICTURE clause

/RDzClass/cobol/PARTSUPP . cbl:a79
/RDzClass/cobol/PARTSUPP.cbl:1205
/RDzClass/cobol/PARTSUPP.cbl:1206
/RDzClass/cobol/PARTSUPP . cbl:1207
/RDzClass/cobol/PARTSUPP.cbl:1423
/RDzClass/cobol/PARTSUPP.cbl:1558
/RDzClass/cobol/PARTSUPP.cbl: 1673
IRDzClass/cobol/PARTSUPP . cbl:2120
/IRDzClass/cobol/PARTSUPP cbl:2121
/RDzClass/cobol/PARTSUPP.cbl:2122
/RDzClass/cobol/PARTSUPP.cbl:2656
/RDzClass/cobol/PARTSUPP . cbl:2657
/RDzClass/cobol/PARTSUPP . cbl:2658
/RDzClass/cobol/PARTSUPP . cbl:3001
/RDzClass/cobol/BKP92S1D cbl921
/RDzClass/cobol/BKP9251D.cbl922
/RDzClass/cobol/MTCHMERG cbl:248
IRDzClass/cobol/MTCHMERG cbl:250
IRDzClass/cobol/MTCHMERG cbl:252
/RDzClassicobol/MTCHMERG cbl:254
/RDzClass/cobol/MTCHMERG cbl:256
/RDzClassicobol/MTCHMERG cbl:258
/RDzClassicobol/MTCHMERG . cbl:260
/RDzClass/cobol/MTCHMERG. cbl:262
/RDzClass/cobol/MTCHMERG.cbl:273



Optional Topic - Manipulating Views for Optimum Data Analysis Capabilities

Fim Edd HWrigets Sawch Ficject Fan Windoa Help

LTI W M , B oke
2 = 0| ) e 5 ] SRR 5 = 0|lr =0
= Linm IBS Column 47 Inamci Linm 73 Column 37 Inamci
T & -#k-1-B H ] - +-h-i-B H -4 £ E
=T PERFCRH 7:0-PCaITICH-CIET-FILE. 05 ClaT-DATA-2 PIC X400}, - -
=1 [F CUAT-EEY HGT = THAM-EEY OB WA-CUAT-FILE-ECF = '¥' =
HCOME 'Ho HATCHING EET ! TG ERP-HAG-DATAL COPYT THAMBEG,
S
=y HCYE TRAW-EET To ERR-HAG-DATAZ :.'
FERFCHHN Z99-BEPCAT-BAD-THAH N1 THAH-CE PIC X. 5
ﬂ: ELAE N1 (TRAH-H30 PIC X(50), Sy
- . aunroucine SAME will apply A0 UpdACE £O A OUALOEW R R R R R R R h:i‘:i'-“‘"‘
LI . FRCCEDURE DIVISTON USTHG CUBT-REC, a Locd Bh
il CALL 'SAHZ' TAING CUET-BEC, TRANSACTIOW-BECCRD, TRAHAACTICH-BECCRD, - 1 imverca
LIl WA-TRAN-CE, WA-TRAN-HAG TRAH-CH, B 1 G L,
. IF W3-TRAH-CE HOT = 7' TRAH-HAG , Li ot um
- ! HOVE WA-TRAN-HAG T ERR-HAG-DATAL # T MY Fie
-l HCVE APACER T ERR-HAG-DATAZ Non-HATH, S 30 Car
=il PERFCRAR Z899-REFCAT-AAD-TRAH HOWE 7' T TRAN-GE, Hm X5
il ELIE HONE SPACES T TRAH-H9G, = o dewear de
=T ADD +1 TO HIH-UPDATE-PRCCEAIED CRTE T
']: EHD-TF [F TRAM-CCDE = ‘CRIONCH * R aode
& EHD-TF PERFCRR 300-PRCCESS-CRIT-CRUNGH A
ELIE
i ' Z10-PRCCESS-A0D-TRAN, PERFCRN L00-VALTDATE-TRAN - ':f"""
Ll &OO 4L To WUM-ABD-RECUESTH . IF TRAH-CH = ' _,i -
LIk PERFCRAN 7:0-POATTICOH-CUAT-FILE, PERFCAN Z00-PROCESS-TRAN ' :u—m
. IF CUST-EET = TRAM-EEY END-TF by
LI HOUE 'DUPLEICATE EET: ' T ERRA-NAG-HATAL END-TF L HosLs,
| ! HOUE TRAH-FET TO ERR-MAG-DATAZ B0 PYE P
-l PERFCHN ZRA-REPCAT-NAD-THRAN GOIACE. i 10 L
- ELAE o ¥%
u WOUE SPACES TO N9-CUST-REC LO0-UALTOATE-TRAN, = o crentso |
. WOUE TRAN-KET TO Wa-CUST-REY EVALUATE TRAN-CODE i T oS
i k.
= HOUE +0 TO WS-CUST-ACCT-NALAHCE WHEN CUPDATE ' [ fosik,
< WOUE +0 TO WS-CUST-CADERS-¥TD CONTTHUE a My M P
. ==l g » ¢ > 53 130
- T i
z | | § >
T ENE T T ER L 0| #' seanth = 0| 4 seath i =0
N & E ™ Ak L - IE R J - ™
0L % | 4| srowingdsts ok || Typa soarch bk o 'mq{lmr-zamﬁnmmmnﬂm.mr = Do ek BE| e e I i M| & E W et
B & 5 CUSTe -0 2R 1] radtmm] OLET-EEY - Erashchas incompllstion unk of S8A1,cd | TRAN-CCOE - 4 malthssin coplation un of SabL2 <kl
¥ [ TRAN-GK TRARHEEY |L:FH r.::ﬁ:;:h :ﬁi ::wma;wfmﬁmﬁm = ] SIS vt = ] TRAAEC gy L2 valihes)
& 1 TRAHHS WS TRARECE 5 frosps a5 ) i A1 05 DLET-AEN. g 2: 08 TRAN-CDOE FEC ).
WEILRE OVMISK FRALFCET-AAL-TRAN @ FET -% mem.l — -qu?m IF SCHIST-REY HOT = TRARFEEY OFLWE-C "% 1106 FILER REDEFIRES TRERFCODE
AL, ERF-M5EDATHAI 5 EREP & ; ::r:m.:h -Tmn;g-mmu_ T 293 IP CLIST-HEY = TRAR-EEY = ] 22 bl 2 rabcha
1AL IEHTE-TI ERR-NSEOATAZ 5 AR . % 009 [F CHSTHEY HOT = TRARHEEY ORL W52 % 40 IF TRBRFCODE = "RURCH"
N PRCESSTF WECLST-PLE-ECF 3wl ¥ 30; Mo TREREE T EFRLVES AT A G 375: [P CUSTHER < TRARHEEY S, B8: EVALLATE TRAF-CO0E
WSS TRLE-STATLE L WS o FAE TREMREY T Wa-CLET-HEY e LRITIL OUST-EEY em TRAMHET
A-FHCCES Ol EIETER & aor- % 1P OLET-EEY FOT = TRANAEY OF WE-0LF
AU-CFUHCHALG ShFLIELGALDS 2 ) LA b TERMEEN To CO0 s T i s

¢ ¥ u & €

Open SAM1.cbl. Find the call to SAM2 and open SAM2.cbl from the Context menu
Open multiple Occurrences in Compilation Unit views — one for each of the sending/receiving parms between the programs
Pin the Search views so that each "Occurrences..." view persists, and you can hyper-link from the entries in it




1 Properties | o Qutling 52

M| Optional Workshop — Source Format — Data Division

" Steps (still using FORMATER.cbl):

» Using the Outline view, expand: WORKING-STORAGE SECTION
Find and click the variable: 01 DCLDIAG-CODES

» Notice that this 01 structure is not very well coded - in fact, it's plain ugly!
» Left (single) click anywhere in the source — but do not select anything

I.E. make sure that your code is not inverse video
» Right-click and from the Context menu select:

= Source > Format
» Note the following:

= The variables line up o1 lﬁcgﬁiigg’zm'

» Formatting was applied to the entire program 1o 1us-TypE

— Not just a selected portion of the code 10 COPAY
05 OTHEER-VAES.

-<:__“) Unda Typing Ckrl+2
R.ewvert File
|| save k45
) pen Declaration Fa
fle COpen Perform Hierarchy Ckrl+AlE+H
. . . Showa In Alb+Shift+w F
= This is how source formatting works:
. . o1
» If code is selected format just the
selected code Paste b
. ick Fi |
» If nothing's been selected format o =
the entire program ReFactor C

B Add to Snippets. ..

1

—_

1% 0L Y% &
= B WORKING-STORAGE SECTION,
® 01 FILLER
® 01 FILLER
T2 01 DUMP-LOCATOR.
T2 01 DUMP-DISPLAY.
T2 01 FILE-STATUS-CODES.
T2 01 wS-TRAILER-REC.
T2 01 WS-OUTPUT-REC.
s 01 wWs-SYSOUT-REC.
® 77 WS-DATE
s 01 COUNTERS-AMND-ACCUT
T2 01 MISC-WS-FLDS.
T2 01 FLAGS-AND-SWITCHES
01 DCLDIAG-CODES

2 R i

PIC X{0O5).
PIC X{03).
PIC S9(4) COMP.

PIC S9(4) COMP.

PIC X{40).
PIC X{40).

PIC X{40).
PIC X{40).

PIC X(8).
'ROCEY .

PIC X (04).
PIC X{08).
PIC X {08 .
Toggle Comment Chel+f

Sequence Numbers r
Preprocessor Statements »




M| Optional Workshop — Source Format Preferences

mm Help

Flew Window

From the Window menu, select Preferences

» Type: formatter in the filter box and click the COBOL > Editor > Formatter

= Time permitting experiment with this feature, changing:
» Custom Indentations — note the Preview window

» Capitalization

= Change Reserved word and User-defined word to Mixed Case

= Click OK —return to your source program and do another Source Format

Formatter

—|- Ank

= Editar

COBOL

Formatter

= Editar

Java

Formatter

= Code Skyle

Formatter

= Debug

Detail Formatters

Javabcripk

= Code Skyle

PLJI

Formatter

= Editar

Formatter

-

Open Perspective
Shiow Wigw »

Zuskomize Perspective. ..
Save Perspective As, .,
Reset Perspective...
Close Perspective

Close all Perspectives

Mavigation 4

Formatter Sl
Indentation | Capitalization || Line Length
Recard Descripkions Presiew
Enable indentation of record descriptions ————+—*%3-1-B——4——--Z————F————F————f———— -
Start of Area A: 5 IF FOO EQUAL ZEROS THEN
Indent length: 3 HOVE 1 TO FOO

Procedure Divisian

Enable indentation of procedure divisions
Start of Area A: g

Start of Area B! 1z

[ ]use fixed indent langth

IF BAF NOT EQUAL ZEROS
THEM
MOVE &2 TO Foo
EL3E
MOWVE 3 TO Foo
IF OUT-MNALME EQULL ZEROS THEN
MOVE 5 TO Foo
EL3E
IF OUT-NALME WOT EQUAL ZEROS

Indent EXEC blocks MOVE & TO FOO
Indent EMD-EXEC phrase END-IF
. EMND-TIF
Custom Indentations EMND—IF
AT END 3 END-IF
AT EMD OF PAGE 3
E=EC 5
1E aff
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Summary - Find/Replace — Review and Use Cases

Find/Change one time (one-off
command)

Use ISPF F 'xxx' — same as ISPF

Most of the ISPF Find operands work

Complex search (Logical OR/AND find)
for application and program analysis

Use Ctrl+F and "Regular expressions"

Regular expressions are discussed in the

Optional Topics of this section of the course

Combine the results of multiple
searches (AND the search results)
without using Regular expressions

Use Ctrl+F find — and then Find within (against) the editor results

Peek at (view) n lines above and below
the Found text

Use Ctrl+F and set Peek to > 0 in the Peek tool Peek: 2 1=

Search for binary (hex) data (EBCDIC
format)

Find (Ctrl+F ) using the COBOL editor

The COBOL editor is discussed in
Appendix B of this module. Hex find for
EBCDIC binary data is available in v8.5

Search through Excluded/Not-excluded
source lines

Use the Prefix area to exclude lines. From the command line, enter:
F'xxx' X ...or... F'xxx'" NX

Highlight all found occurrences of a
search

Preferences > LPEX Editor > System z LPEX Editor > Find
Text

Not that this disables "incremental find".
Incremental find behaves like Google's
search

Persist Find results in a view

Select a variable or partial text, and use Search > Text > File

Can "Pin the Search View" to allow for
multiple persistent search results

Find/Change one time (one-off
command)

Use ISPF F 'xxx' — same as ISPF

Most of the ISPF Find operands work

Complex search (Logical OR/AND find)
for application and program analysis

Use Ctrl+F and "Regular expressions"

Regular expressions are discussed in the

Optional Topics of this section of the course

Combine the results of multiple
searches (AND the search results)
without using Regular expressions

Use Ctrl+F find — and then Find within (against) the editor results

Peek at (view) n lines above and below
the Found text

Use Ctrl+F and set Peek to > 0 in the Peek tool

Search for binary (hex) data (EBCDIC
format)

Find (Ctrl+F ) using the COBOL editor

The COBOL editor is discussed in
Appendix B of this module. Hex find for
EBCDIC binary data is available in v8.5

Search through Excluded/Not-excluded
source lines

Use the Prefix area to exclude lines. From the command line, enter:
F'xxx'" X ...or... F'xxx'" NX

Highlight all found occurrences of a

Preferences > LPEX Editor > System z LPEX Editor > Find

Not that this disables "incremental find".




Summary - COBOL Code Filtering and Analysis — Review and Use Cases

lllustrate the control flow (procedural) logic
in a COBOL program

Use Program Control Flow — or Perform Hierarchy

See table at the beginning of this section that
exposes the differences

Trace the flow of data — throughout the
PROCEDURE DIVISION

Select a variable and use the Search menu — combined
with pinned search results. Or use Ctrl+F (Find) and the
All option

Can also utilize Occurrences in Compilation Unit
— to show where used vs. where referenced
semantics

Indent your code to expose the actual
procedural flow of code within a paragraph

Using the COBOL Editor - Select the statement and from
the Context Menu > Source > Format

You can customize the indentation and
capitalization characteristics of formatting. Format
an entire program by not selecting a statement.

Apply standard (default) or custom COBOL
coding rules and standards to your
programs

From Software Configuration define a configuration for the
rules you wish to apply.

From the program: Context Menu > Software Analyzer >
select your configuration

A set of custom rules are included with IDz and
can be implemented in Preferences. Completely
custom coding rules are created as Java/Eclipse
plug-ins

Show only comments in your source

Source > Filter view > Comments

Show only operational code in your source

Source > Filter view > Code

Show only SQL and CICS statements

Source > Filter view > Embedded SQL, CICS, DL/

Show only EXEC statements in JCL

Source > Filter view > EXEC statements
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mn Project  Rum  Wind

Regular Expressions — Used to find related text on adjacent lines ~ SMECaEN $=ka
. . . . %-'Reml:ute...
= Sometimes what you're looking for is broken across adjacent - ,

lines. Example: Find MOVE and a specific variable when the variable is not
on the same line as the MOVE verb

The pattern for search across lines is
> H\s* *?
Where .*\s.*? is the REGEX expression

@ Search

bk~ @ -

| Ey Remote z/OS Search | = File Search |E’Q? Remote z/0S File Search | £ Endevor Sed rch|

Containing text:

dl
¥ —
mov.*\s* *?actual-val + | ] Case sensitive

Regular expression

Whole word

In order to search across lines you
will need to use the Search menu i |
(Slmllar tO the prEVIOUS example) (* = any string, ? = any character, !x = excluding x)

File name patterns (separated by comma):

- [ o]

[] Consider derived resources

P Scope
" Try thIS' | (O)Workspace @) Selected resources () Enclosing projects
» Open TRTMNT.cbl © Working set

» From the Search menu

|
|
_ |
4 SeIeCt SearCh e &Remd]| @ Replace.. ] [ Search ] l Cancel
} Enter m OV ] \S ] ’) aCtu al -V a-l 'mov.*\s::?__actual—val' - 11 matches in TRTMNTR.cbl'
4 @ TRTMNTR.cbl (11 matches) v
» Press Search % 527.051900  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 05190061
) 2 540:053200  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 05320061
» Double-click a result = % 561:055300  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 05530061
+ 571:056300  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 05630061
. . . . 2+ 504:058500  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 05850061
Note that this techn Ique on |y works with files % 603:059400  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 05940061
g . 4 627:061800  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 06180061
located on your PC (LOC&' Workstation PI"O_] eCt) 4 637:062800  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 06280061
. . . 4 659065000  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 06500061
See next slide for details and another Scenario 4 669066000  MOVE PATIENT-ID IN INPATIENT-TREATMENT-REC 06600061

.

B AL I TR A RIATI L ATNNS 10 A Ty

P 4



REGEX - Used to find related text on adjacent lines across an entire PDS

\_) education workspacel - /05 Projects - IBM Developer for z Systems

" The technique on the ™ e s moiet fn o e

Hmlhg Al RS I
previous slide can e SEa
used to find text il iy

VIR B R Rl TRl AR S

across adjacent lines - oo

3 Best Practices and Development Guideli

L] [ ] L]
~ (3 Education Training Resources
within an entire PDS  Edaon Tanng s

A z/OS Library, copied
down to a folder in a Local
Workstation Project

5] ADSORT.cbl
&) ADSORT1.chl

= Steps:  rosorsm

8] ADSTAT.chl
5] ADSTAT1.cbl

» Copy (or Drag & Drop) & ASAMDR Ve
a PDS from your LPAR © Arcoevaen

to a Local Workstation o oot

S0 nrnnact skl

Pr0j eCt [T Properties | g= Qutline & = g

» Use the same REGEX
expression and
approach — but select
the folder as the:

“® Selected resource”

& Remote Error List |+ z/OS File Syst

~ (= Education Training Resouy
~ (= DDS0001.TEST.COBOL

~ 18 BNCHS601.cbl (13 matches)
= 522:move PATIENT-ID IN INPATIENT-TREATMENT-REC :

Search Results from
running the REGEX
against all files in the folder

‘'mov.*\s**?actual-val' - 146 matches in ‘D ST.COBOL'
w = Dz Tech Portal
~ [= |IDz Resources

< 535 move PATIENT-ID IN INPATIENT-TREATMENT-REC
556: move PATIENT-ID IN INPATIENT-TREATMENT-REC
566: move PATIENT-ID IN INPATIENT-TREATMENT-REC
587: move PATIENT-ID IN INPATIENT-TREATMENT-REC
596: move PATIENT-ID IN INPATIENT-TREATMENT-REC
6520: move PATIENT-ID IN INPATIENT-TREATMENT-REC
530: move PATIENT-ID IN INPATIENT-TREATMENT-REC
6552: move PATIENT-ID IN INPATIENT-TREATMENT-REC
662: move PATIENT-ID IN INPATIENT-TREATMENT-REC
584 move PATIENT-ID IN INPATIENT-TREATMENT-REC
< 694 move PATIENT-ID IN INPATIENT-TREATMENT-REC

Ao L

ger | k=2 Sni

< 767: MOVE WS-ANCILLARY-CHARGES TO EXPECTED-VAL

] BNCHS602.cbl (13 matches)
&) DALYEDIT.cbl (5 matches)
&) DALYUPDT.cbl

&) DFLOWRDZ.cbl (13 matches)
] FORMATER.cbl (11 matches)
] PATLIST.cbl
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&) TRTMNT.cbl i3 = d

Regex — Used to Filter Out Lines — T
[C] Case sensitive [] Whole word [¥] Regular expression [¥] Wrap [] Select found text Peek: 0 =
n One Of the most dlfflcult sea rch [[] Restrict search to selection [ Restrict search to columns Start column 1 | End column | 80
is for patterns (text, words, oo e b2 s e s e T
labels, etc.) that do not exist Y ST

within a file

Find all lines that
contain the word
"computer"

= The way forward is to use a
Regular Expression within the
Ctrl+F Find option:

A((?'"word) .)*S

®] TRTMNT.cbl &2 =
Find | ~((?!computer).*$ | + | Next| | Previous| [All
Replace lRepIacel lRepIace alll

[] Case sensitive [_| Whole word [] Regular expression [¥] Wrap [ Select found text Peek: 0 =

[] Restrict search to selection [ | Restrict search to columns Start calumn | 1 End column | 80

[ S S S B S

FILE-CONTROL.
aeaeds SELECT SYSOUT
geaed4d ASSIGN TO UT-5-SYSOUT v

=t Q8025 INPUT FILE - DDS@eel. TRMTDATA -
Tt peea27 VSAM MASTER FILE - DDS@eel.PATMASTR =
= * Q0029 TN
= * geea3l . .

=+ 0090033 Lines 39 and 40 contain the word: computer.

+ * 00035 The lines are filtered out by the Regular

& 000037 .

> I Expression: ~((?!'computer) .) *$

> 200041

=

=

=
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