Duplicate code detection for Cobol
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Technology preview-Version 1.0.1
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1 Introduction

This documentation includes a tutorial to learn the steps to use the Duplicate Code Detection tool in
IBM Developer for z/OS.

Learning objectives:
- Setting the preferences
- Duplicate code detection in a single file

- Duplicate code detection in multiple files: create a project, build it and search for the duplicates
- View the duplicates

- View the refactoring options

2 Prerequisites
CLIENT
This tutorial is based on the GenApp application.

To load your workspace with this application:
- Download GenApp.zip.

- From the Resource perspective of IDz, from the contextual menu of the Project Explorer:
o Select New > Project, the New Project wizard opens.

® Mew Project O X ® Mew Project a x
Select a wizard — Project
Create a new project resource Create a new project resource. { /
Pt | Project neme: | GenApp | |
type filter text
1
4 Java Project from Existing Ant Buildfile ~ ezl
15 Plug-in Project C:\Mes_Workspaces\IDZ\runtime-runtimeidz14.2.1 clones 1] | Browse..
v (= General
{8 Faceted Project izl
L= Project Working sets
(= CICS Resources
v [= COBOL [[] Add project to working sets New..
Tovin COBOL Project
Select..
B CVs
(= Data
(= Eclipse Modeling Framewerk o
[ Show All Wizards.
@ < Back Finish Cancel @ <Back Next > Cancel

Duplicate Code Detection — Tutorials
Page 2 of 25



o Import the GenApp content:

From the GenApp project, right-click and select Import, the import wizard

opens.
® Import ] %
Select \
Import resources from an archive file into an existing project. E < 5

Select an import wizard:

type filter text

v (= Genersl

T Archive File
= Existing Projects into Workspace

¢ Existing RAD 6.x Data Definition Project
[ File System
[ Import XML Transform Source
[C] Preferences
() Projects from Folder or Archive
(= CICS Views
= Vs
= EB
(= Enterprise Service Tools
= Git
(= Install

£ lawa EE

@ < Back Finish Cancel

® Import o X
Archive file
Import the contents of hive fil tar format from the local file system. {,
mport the contents of an archive file in zip or tar format from the local file system =
—

From archive file]| C:\BenAppzip | v Browse...
¥ M/

A &= cobol

H = copy

Filter Types... Select Al Deselect Al

Into folder: | Genapp | Browse...

Overwrite existing resources without warning

@ < Back MNext >

o The GenApp project is now created in the workspace:

File Edit Mavigate Search Project Run Window Help

BERPFREE FERE

g o v Ty v i

fﬁ:, Project Explorer 3 l‘d-_T. MNavigator

= 0

BE B3
v [= GenApp
= cobol
= copy

SERVER

is required.

=

A Liberty server is required if you want to use the feature with Git or EWM. Otherwise, no server

Start the server that contains the server part of the Duplicate Code Detection feature and define

it in the preferences (refer to DCD Installation guide).

During the first access to the server you will have to enter your credentials.
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3 Setting the preferences

You can set preferences that control the appearance and operation of Duplicate Code Detection.
Open the Preferences window then Duplicate Code Detection.

® Preferences m} x
type filter text Duplicate Code Detection - v v
Ant ~
Autocomment Default parameters for duplicate code search
Bidirectional Development (O) Data Division () Procedure Division () Both Mo overlaps
BMS Map Editor
/i Minimurm values
JCr+
Client Certificates Length: | 300 Z| Fragment count: | 2 = [size: | 600 =
COBOL
Data Management Sort by:  Size, length ~  Mumber of results per page: | 23 =
Database Retrieval Paramet
~ Duplicate Code Detection First returned fragments: | 2 Z| Code snippet length: | 50 |=
Servers
Ecore Diagram COBOL extensions: Copybook extensions:
Enterprise Service Tools bl
. .|
Explorer - Add... Py Add...
Generic Service Client P — B
Help
Importer Duplicate Details view

Install/Update
Java

Java EE

Java Persistence Current fragment: ]  Otherfragment: [

JavaScript
JcL Syntax coloring

JET Transformations (®) Same as COBOL editor () Built-in
JSON

Jython

Liberty Integration

LPEX Editor

Maven

[15how line numbers

Duplicate code fragment background color

Restore Defaults Apply

Default parameters for duplicate code search
Data Division, Procedure Division or both
Indicates the scope of the search. Both by default.

No overlaps
If selected, the duplicates search finds fewer results by making only 1 duplicate among a group
of overlapping duplicates.

Number of results per page/minimum values
- Length: 300 by default.
- Fragment count: 2 by default.

Sort by
Indicates what duplicates must be returned in priority.
- Length: number of significant characters of a duplicate.
- Fragments count: number of repetitions of a duplicate.
- Size, length: product of the two criteria. Default.
- Size, fragments count: product of the two criteria.

Number of results per page
25 by default.
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First returned fragments
Number of first returned fragments in the fragments view. 2 by default.

Code snippet length
Length of the snippet in the results view. 50 characters by default.

COBOL extensions
Specifies the COBOL extensions used for the analysis of COBOL Programs.
You can add or delete via the Add... and Remove buttons.

Copybook extensions
Specifies the Copybook extensions used for the analysis of copybooks.
You can add or delete via the Add... and Remove buttons.

Duplicate detail view presentation
Show line numbers
Check this box to see lines numbers in the detail view.
Duplicate code background color
Current fragment
Personalize the colors used to show the current duplicates.
Other fragment
Personalize the colors used to show the duplicates.

Syntax coloring
The syntax coloring may be the same that the Cobol editor (default) or managed by the DCD
feature.

Server preferences
Refer to DCD Installation guide section Configure the client.

® Preferences O x

type filter text Servers =4 r -
Client Certificates A
CoBoL Default  Server URL New...

Data Management O DCD_SERVER hitps://localhost 9443/

Database Retrieval Parameters Edit...

~ Duplicate Code Detection
Servers

Remove

Ecore Diagram

Enterprise Service Tools

Explorer

Generic Service Client

Help

Importer

Install/Update

Java

Java EE

Java Persistence

JavaScript

JcL

JET Transformatiens

JSON

Jython

Liberty Integration

LPEX Editor ~
< >

Duplicate Code Detection — Tutorials
Page 5 of 25



4 Duplicate code detection from a Cobol file

4.1 Search duplicates in the current file

This action is completely local. No server is required.
Open a COBOL program or a COBOL copybook with the COBOL Editor.
Right-click and choose Duplicate Code Detection menu and Search duplicates in this file.

dai| Igapol0l.chl 5% l

T ] [
INTTTALIZE WS-HEADER.

* set up general variable
MOVE EIBTRNID TO WS-TRANSID.
MOVE EIBTRMID TO WS-TERMID.
MOVE EIBTASKN TO WS-TASKNUM.
MOVE EIBCALEN TO WS-CALEN.

777777777777777777777777777777777777777777777 Undo Ctrl+Z
Revert File
""""""""""""""""""""""" Save Ctrl+5
Check commarea and obtain required details
T e e <= Open Declaration F3
* If NO commarea received issue an ABEND _
IF EIBCALEN IS EQUAL T ZERD o3 Open Perform Hierarchy Ctri+Alt+H
MOVE ' NO COMMAREA RECEIVED' TO EM-VA Open With N
PERFORM WRITE-ERROR-MESSAGE
EXEC CICS ABEND ABCODE('LGCA') NODUMP Show In Alt+Shift+W >
END-IF )
Cut Cirl+X
* initialize commarea return cede to zero Copy Cirl+C
MOVE '@8' TO CA-RETURN-CODE P CtrleV
SET WS-ADDR-DFHCOMMAREA TO ADDRESS OF DFH =t it
* and save in error msg field incase required Euickix ity
MOVE CA-CUSTOMER-NUM TO EM-CUSNUM Source Alt+Shift+5 >
Refact: Alt+Shift+T >
* Check commarea length acker Fonmte
ADD WS-CA-HEADER-LEN TO WS-REQUIRED-CA-LE Search Text in File... Ctrl+Alt+F
k= Add to Snippets...

if less set error return code and return

If EIBCALEN IS LESS THAN WS-REQUIRED-CA-L %io Duplicate Code Detection
MOVE "98' TO CA-RETURN-CODE Run As
FYXFIr TS RFTIIRN FND-FYFC

> "}an Search duplicate code from the selection...
» T Search duplicates in this file

The Duplicates view takes the focus. Refer to the section View the duplicates

4.2 Search duplicates from a selection

Open a COBOL program or a COBOL copybook with the COBOL Editor.

Select a piece of code and right-click and choose Duplicate Code Detection menu and Search duplicate
code from the selection.

Refer to the section Search from the Cobol Editor
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5 Duplicate code detection in multiple files

5.1 Create a duplicate code project from Eclipse

A Duplicate Code Detection project allows to define a container for a set of Cobol source artifacts. This
container is fully copied (will all Cobol artifacts) in the Duplicate Code Detection Storage and is used as a
reference for all requests on multiple files.

This action is only available with a local workspace. It is not available with a server.
There are two ways to create a duplicate code project.

5.1.1 From the Resource perspective, from the contextual menu of the Project Explorer

To associate a COBOL project to a new duplicate code project, right-click on the GenApp project and
select Duplicate Code Detection > Add Eclipse Project...

The Add in Duplicate code detection project wizard opens.

(L Add to duplicate code detection project O X

Add an Eclipse project
Add an Eclipse project to a Duplicate Code Detection project.

Project: ~ || Mew project

[]Build index for the duplicate code project

You can choose to build the project in the same request by checking the corresponding box.
Click on the New project button to set up the project name. (go to the section Set up the project name
and the properties).
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5.1.2 From the Duplicate Code Project view

Select Window > Show view > Duplicate Code Detection > Duplicate Code Project view.
Click the Create new duplicate code detection project button.

I
%7n Duplicate Code Projects 53 I IEE <5 = 0O I
1

Local werkspace | Create new duplicate code detection project h

Project name  Last build Build status

5.1.2.1 Set up the project name and the properties

@ Duplicate code detection - project creation [m} X

Duplicate code

Create a new project

Project name: | DCD_SAMPLE]

Properties:

Property name  Property value Add...

Modify..

Remove

Give a name to the project.

When you create a project, you can add some properties with the Add... button.
These properties cannot be updated in this version of the feature.

By default, the number of kept builds is 3. If you want to increase this number, you can add this
property: GenerationMaxCount
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Property name: ‘ GenerationMaxCount

Property value: ‘ 5 ‘

Press OK then Finish.
Properties of a project are visible in the view "Properties"

The properties are technical data, but they can be viewed:

feeding.agent.type

E Eclipse

G Git

R EWM (RTC)
Examples:

1. Creation of a project with modification of the number of builds.

Il

l
5= Qutline [T Properties 52 l = % = = O ||k Duplicate Code Projects 2
Property Value Local workspace
w Duplicate Code Detection Project
engine.project.creatien.time Tue May 19 11:33:29 CEST 2020 Project name Last build Build status
feeding.agent.type E DCD_SAMPLE
GeneraticnMax Count 5

2. Project with several builds
Properties on build give information on duration, number of added/modified/deleted resources...
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genlD02.engine.build.scheduletime
genD002.engine.build step.duration
genlD02.engine.build.stepl.duration
genD002.engine.build.step2.duration
genlD02.engine.build.step3.duration
genD002.engine.build threads
genl002.engine.build.type
genD002.engine.clones.all
genD002.engine.clones.selected
genD002.engine.resources
genD002.engineresources.added
genD002.engine.resources.deleted
genD002.engineresources.modified
genl002.engine.suffixes
genD002.engineversion
genlD02 feeding.agent.type

w Duplicate Code Detection Project
engine.generationCount
engine.last.generation.time
engine.project.creation time
ENgINEresources
feeding.agent.type
GenerationMax Count

5.1.2.2 Associate an Eclipse Project

Tue May 19 12:20:50 CEST 2020
119

39

74

4

12

Incremental

438

43

46

Tue May 19 12:20:50 CEST 2020
Tue May 19 11:33:29 CEST 2020
46

E

5

[T Properties 2 =3 7=
Property Value
» Build 0001
~ Build 0002
genD002.engine.build.max.cache.size 4000000000
genD002.engine.build.run.duration 237

%fn Duplicate Code Projects 53

Local workspace

Project name Last build
» DCD_SAMPLE 2
DCD_SAMPLET 1

Build status

To build

In the case of a creation from the Duplicate Code Project view, you must associate this project with one
or several Eclipse projects that contains COBOL sources. So, right-click the line of the duplicate code
project and select Add Eclipse Projects.

1,

%fa Duplicate Code Projects &3 l

Local workspace

Project name Last build

DCD_SAMPLE

Build status

Em  Build search index
Add Eclipse Projects
Remove project...

< Search duplicates

In Eclipse project selection dialog, you can either enter the name of an existing Eclipse project, or you
can enter * to display all the existing Eclipse projects and to select one of them.
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| @ Eclipse project selection dialog [u] x

Select one or several Eclipse projects
]

GenApp

5.2 Build a project from the Duplicate Code Projects view

This view shows all the duplicate code projects. The status is marked as “To build” if the project must be
built to update the index files on the duplicate code detection data base.

The last build rank is incremented upon each build.

I |

&7 Duplicate Code Projects EXI & B @b = 8

Local workspace ~

Project name Last build Build status
~ DCD_SAMPLE To build
Genhpp

When a project is desynchronized and therefore marked “To build”, you can build it by right-clicking a
project and selecting Build search index or click on Build search index button in the toolbar.

&7 Duplicate Code Projects 52 S El= e = O |
Local workspace ~
Project name Last build ~ Build status

» DCD_SAMPLE To build
o Build search index

Add Eclipse Projects
Remove project...

4" Search duplicates

The duplicate code project is stored in the metadata of the workspace.
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5.3 Duplicate Code Projects list from a server
If you have defined servers URL in the preferences, the combo list is populated with the “Local

workspace” and server names.
You can select a server to see the projects in this server.

%7 Duplicate Code Projects £3 & = O
DCD Server w
Project name Last build Build status
v GenAppGit 1
cldtclone/clone.git

For the projects created and built from the SCM script, no action is available in the view except search
duplicates.

Now, you can start the search requests.

5.4 Search requests

5.4.1 Where to ask for duplicates?
Duplicates can be searched for from multiple locations.

54.1.1 Search from the Workbench

o Inthe Workbench toolbar, click the v Search button.
o Go to Duplicate Code Search tab.

5.4.1.2 Search from the Duplicate Code Projects view
o Inthe toolbar, click the Search duplicates button

1

%7a Duplicate Code Projects 53 B = ed = O
Local workspace Search duplicates jw
Project name Last build Build status
» DCD_SAMPLE 1

o Inthe contextual menu, choose Search duplicates.

‘#u Duplicate Code Projects 3 l e E:c'é = @éb = 8

Local workspace ~

Project name Last build Build status

» DCD_SAMPLE 1
Build search index

=%

Add Eclipse Projects
Remove project...

<" Search duplicates

Duplicate Code Detection — Tutorials
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The Search dialog takes focus and the fields are initialized with the current data of the item.

5.4.1.3 Search from the Cobol Editor

Select a piece of code and right-click and choose Duplicate Code Detection menu and Search
duplicate code from the selection.

& Igapol0T.cal 32

~t-*A-1-B-—t----2--t-==-3---—p- oot Be B 7|48

= PROCEDURES

& PROCEDURE DIVISION.

*

& MAINLINE SECTION.

*

* Common code

initialize working storage variable
INITIALIZE WS-HEADER.
set up general variable

MOVE EIBTRHID TO
MOVE EIBTRMID TO
MOVE EIBTASKN TO
MOVE EIBCALEN TO

&

* If NO commarea received issue an AB
IF EIBCALEN IS EQUAL TO ZERO
MOVE ' NO COMMAREA RECEIVED'
PERFORM WRITE-ERROR-MESSAGE
EXEC CICS ABEND ABCODE('LGCA
END-IF

*

initialize commarea return code to
MOVE '88' TO CA-RETURN-CODE
SET WS-ADDR-DFHCOMMAREA TO ADDRE

and save in error mse field incase

afh Duplicate Code Projects |9k Duplicates 52 i
[ Punlicate b lenath in | acal warksnace:NCTY SAMPI FT11 min:30

Undo
Revert File
Save

Open Declaration
Open Perform Hierarchy
Open With

Show In

Cut

Copy

Paste

Quick Fix

Source

Refactor
Surround With

Search Text in File...
Add to Snippets...

Duplicate Code Detection
Run As

Ctrl+ Z.

Ctrl+S.

=]
Ciri+Alt+H

>

Alt+Shift=W >

Ctrl+X
Ctrl+C
Crl+V/

Ctrl+1
Alt+Shift+5 >
Alt+Shift+T »
Alt+Shift+Z >

Ctrl+Alt+F

» . Search duplicate code from the selection... |
> % Search duplicates in this file

The Search dialog takes focus and the fields are initialized with the selection.

\‘3 Search

" Duplicate Code Search =7 File Search 7 Java Search
Server | Local workspace
Project: DCD_SAMPLE

Resources: | All

Duplicates Cede fragment

MOVE EIBTRNID TO WS-TRANSID.
MOVE EIBTRMID TO WS-TERMID.
MOVE EIBTASKN TO WS-TASKNUM.
MOVE EIBCALEN TO WS-CALEN.

First returned fragments: | 25 z

~ | | New

Last build ~

Modify  Delete

@) | customize...

Cancel

Duplicate Code Detection — Tutorials
Page 13 of 25




5.4.2 The search dialog

() Search u} ®
4" Duplicate Code Search
Server  Local workspace v
Project: | DCD_SAMPLE || Last build v
Resources: | All ~||New| |Modify | Delete
Duplicates  Code fragment
() DataDivision () Procedure Division ~ @ Both  [] No overlaps
Minimum values
Length: | 300 2| Fragment count: | 2 2| Osize: | 800
Sortby: Length “| Number of results per page: | 25 2
@ | custom Conce
y

You can search in
Server

Select “Local workspace” because your duplicate code project is stored in your local workspace.

If the duplicate code project was created from an SCM feeding agent, you could select the liberty server
where the duplicate code project was stored.

You must specify the project, the build rank you want to search in and if you want to search in the Data
Division, the Procedure Division or both.

Results presentation

The values are initialized with the default values defined in the preferences.
Sort by
Indicates what duplicates must be returned in priority.
- Length: number of significant characters of a duplicate.
- Fragments count: number of repetitions of a duplicate.
- Size, length: product of the two criteria.
- Size, fragments count: product of the two criteria.
Number of results per page
Minimum length

Recommended to put a minimum length to have significant duplicates.
Minimum fragment count

Duplicate Code Detection — Tutorials
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You can search for:

All duplicates
All duplicates in a resource set
Click on the New button

9 search m] X
4" Duplicate Code Search
Server: Local workspace ~
Project: DCD_SAMPLE ~ | | Last build ~

Resources: |All ~ Modify | | Delete

Duplicates  Code fragment

(C) Data Division  (O) Procedure Division (8 Both Mo overlaps

Minimum values

Length: | 300 Z|  Fragment count: | 2 2 [Osize: | 600 =

Sort by: |Length ~ Mumber of results per page: | 25 =

N
l“‘?J' Customize...

Choose a name for the resource set, then OK.

) Cremte/modity resource vets

Spase or " mean: amy charscher segeence
| Clsusby [ClEndky Resource ID filter

{ | Mare resource s | Page length: | 10 + | Clear

Fesource set;: Resource set |

. Rena... (] X

Resource set: | {314 |:> :

e

T

Start by, End by, Resource ID filter
Used to search resources ID.

Enter the character string that you want to search for. This string represents the whole or partial
name of the element that the search is run on.
Then click on More resource Ids to start the search.
For examples,
foo in the resource ID allows to list all the resources ID that contains foo.
foo BAR in the resource ID allows to list all the resources ID that contains foo then BAR.

The results are displayed in the left and you choose what are the resource IDs to add to the
resource set: all (>>>) or only the selected ones (>).

Duplicate Code Detection — Tutorials
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() Create/modify resource sets m] X

Space or * means any character sequence
Ostartby [JEndiby Resource ID filter: | Iga*

More resource IDs | Page length: | 10 T | Clear Resource set:  Resource set 1 ~ | New Delete Rename

/GenApp/clene/GenApp/sre/cobol/lgacdbil.cbl
/GenApp/clene/GenApp/sre/cobol/lgacdbi2.cbl
/GenApp/clone/GenApp/src/cobol/lgacus1.chl
/GenApp/clene/GenApp/src/cobol/lgacvs0T.chl
/GenApp/clone/GenApp/src/cobol/lgapbrd1.chl
/GenApp/clone/GenApp/src/cobol/lgapdb01.chl
/GenApp/clene/GenApp/src/cobol/lgapol0T.chl
/GenApp/clone/GenApp/src/cobol/lgapys01.chl

OK Cancel

Then click on OK button to return to the search dialog.

- Duplicates of code fragment
A piece of Cobol code must be added. Be careful to keep the left margin. Only the duplicates
that correspond to the code are returned.
Search on fragments are also available with a resource set search.

@ Search m} X

Q" Duplicate Code Search

Server: Local workspace ~
Project: DCD_SAMPLE ~ | | Last build ~
Resources: | Resource set 1 ~| | New | | Modify | | Delete

Duplicates Code fragment

@3 WS-TRANSID PIC X(4).

@3 WS-TERMID PIC X(4).

@3 WS-TASKNUM PIC 9(7).

@3 WS-FILLER PIC X.

@3 WS-ADDR-DFHCOMMAREA USAGE is POINTER.
@3 WS-CALEN PIC 59(4) COMP.

First returned fragments: | 25 =

® Customize... Cancel

Press Search to start the process. The Duplicates view takes the focus.

Duplicate Code Detection — Tutorials
Page 16 of 25



6 View the duplicates
6.1 The duplicates view

&Fs Duplicates 53 P~y ¥ =7
Duplicate by sizelength in Local werkspace:DCD_SAMPLE[1] min:300,2 2| Mere
Rank Length Count Size Category Snippet
1 T 21 7917 PROC EXEC CICS LINK PROGRAM=«+EXEC END-IF END-IF. EXIT.
2 304 14 4256 DATA 03 EM-VARIABLE. 05 FILLE---PIC X(90) VALUE SPACES.
3 835 2 1670 PROC MAINLINE SECTION. Move EIB+=+-Num To WF-Palicy-Num
4 315 5 1575 DATA 03 WS-TRANSID PIC X(4). 0-==PIC X(6) VALUE SPACES.
5 634 2 1268 DATA WORKING-STORAGE SECTION==«Pic X(10). 01 WRITE-MSG.
6 398 2 796 DATA 01 DB2-IN-INTEGERS. 03.--DENTS-INT PIC 58(3) COMP.
7 377 2 754 PROC Move ENP1CNOI To CA-CessENP1ACC To CA-M-ACCIDENTS
Columns

Rank
The duplicates are numbered in the view.
Length
Number of significant characters. Comments, margins and spaces are not counted.
Count
Number of times a code fragment is repeated.
Size
Length * Count.
Category
PROC Procedure Division.
DATA Data Division.
Snippet
A short description of the fragment. The length is specified in the preferences.

The line above the table shows the parameters of the request. This line appears in the history of the

requests that can be displayed with the ¥ 7 putton.

The page displays the number of duplicates specified in the request. To see more results, use the More
button.

Duplicate Code Detection — Tutorials
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You can sort the results differently by clicking the column headers or by selecting a sort criterion in the
Sort menu of the view toolbar.

|

B Sort by > Rank

| — Filter... Length
Unfilter Fragment number
Size
Category
snippet

' Ascending

You can filter the results in the Filter dialog.
For example, filter on Procedure division.

® Filter X
(O Data division () Procedure division (@) Both
Minimum length: 1 =
Minimum fragment count: IZ 2
Minimum Size 2 =

OK Cancel

When a filter is applied, the number of the duplicates displayed relatively to the total number of
duplicates is indicated above the table.

From each line, you can Open the Duplicate Details view or Open the fragments in a new Fragments
view.

L 1

Bfa Duplicate hfu Duplicates &3 P+ ¥ =0
Duplicate by size length in Local workspace:DCD_SAMPLE[1] min:300,2 25 = [Maore
Rank Length Count Size  Category Snippet

1 377 21 7917 PROC EXEC CICS LINK PROGRAM...EXEC END-IF END-IF. EXIT.

2 304 14 4255 DATA 03 EM-VARIABLE. 05 FILLE...PIC X(30) VALUE SPACES.

3 835 2 1670 PROC MAINLINE SECTION. Move EIB...-Num To WF-Palicy-Num

4 315 5 1575  DATA 03 WS-TRANSID PIC X(4). 0..PIC X(6) VALUE 5™~ =~ :

5 634 2 1268 DATA WORKING-STORAGE SECTION...Pic X(10). 01 WR Open details

6 308 2 796  DATA 01 DB2-IN-INTEGERS. 02...DENTS-INT PIC 59(9) Open the fragments in a new Fragments view

7 377 2 754 PROC Move ENP1CNOI To CA-C..ENPTACC] To CA-M-ACCIDENTS

Duplicate Code Detection — Tutorials
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6.2 The fragments view

.

#Fx Duplicate Code Projects Ifa Fragments :3 lfe Duplicates B T = H |
Duplicate 4 - 03 WS-TRANSID PIC X(4). 0...PIC X(6) VALUE SPACES. 25 2] More
Rank Resources Create a copybook Create a program Extract a paragraph

1 /GenApp/clone/GenApp/sre/cobol/lgacus0l.cbl
2 /GenApp/clone/GenApp/src/cobol/lgdpdb01.cbl

The page displays the number of first fragments specified in the preferences. To see more results, use
the More button.

If a fragments view is opened, its content is dynamically update when the user selects another duplicate
in the duplicates view. The link is activated for only the first instance of the fragments view.

If you double-click a file, you open it in the standard COBOL editor. The duplicate fragment is
highlighted.

&l IgupvsOl.chl 532

eeeb-*A-1-B 2 3 - s 7]
104
165 R e -eeei-.e-_iinhnnp 1
106

167 PROCEDURE DIVISION.
MAINLINE SECTION.
To WF-Req i}

To WF-Policy-Num
Move CA-Customer-Hum To WF-Customer-Num

Evaluate WF-Request-ID

WF-H-PROPERTY-TYPE
To WF-H-BEDROOMS
To WF-H-VALUE
To
To

0 WF-M-MAKE
WF-M-MODEL

% Fragments 53 Ifa Duplicates

Duplicate 3 - MAINLINE SECTION. Move EIB===-Num To WF-Policy-MNum

Rank Resources Create a copybook Create a program Extract a paragraph
1 /GenApp/cobol/Igupvs0l.cbl
2 /GenApp/cobolflgapvsD1.chl

If you right-click a duplicate and select Open Details, the Duplicate details view opens.
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Resource set filtering
When the search is done with a resource set, the fragments count displayed in the duplicates view is the
total fragments count, not the filtered fragments count.

Example:
The following duplicates view is the result of a search with a resource set.

87 Duplicate Code Projects %fa Fragments [@u Duplicates &% l

Duplicate by length in :{Rescurce set 1}Local workspace:DCD_SAMPLE[1] min:300,2

Rank Length Count Size Category Snippet
1 835 2 1670  PROC MAINLINE SECTION. Move EIB...-Num To WF-Pelicy-Num
2 704 2 1408 PROC PERFORM WRITE-ERROR-ME...EXEC END-IF END-IF, EXIT.
3 689 2 1378 DATA 01 WF-Policy-Infe. 03 W...WF-M-REGNUMBER. Pic X(7).
4 584 2 1168  PROC EXEC CICS RETURM END-E...EXEC END-IF END-IF, EXIT.
5 315 5 1575 DATA 03 WS-TRANSID PIC X(4). 0...PIC X(6) VALUE SPACES.

There are 5 fragments for the duplicates number 5. But the fragments view shows only one fragment
corresponding to the resource set.

8% Duplicate Cod 87n Fragments 7n Duplicates Iﬁfu Fragments i3 I x|~ = o
L 1/5 4 Duplicate 5 - 03 WS-TRANSID PIC X{4). 0...PIC X(6) VALUE SPACES. 25 | | More
Rank Resources Create a copybook Create a program Extract a paragraph

1 /GenApp/clone/GenApp/src/cobol/Igacus].chl

-+l
The =+ button is now available. By clicking on it, the filter can be disabled or enabled.

8f Duplicate Cods Projects af Fragments 2fa Duplicates [‘ﬁu Fragments i3 \ T T =0
Duplicate 5 - 03 WS-TRANSID PIC X{4). 0...PIC X(5) VALUE SPACES. 25 7| [More
Rank Resources Create a copybook Create a program Extract a paragraph

1 /GenApp/clone/GenApp/src/cobel/lgacus0l.chl
/GenApp/clone/GenApp/src/cobol/lgdpdb0i.chl
/GenApp/clone/GenAppy/src/cobol/lgdpol0l.cbl
/GenApp/clone/GenApp/src/cobel/lgicus0l.cbl

/GenApp/clone/GenApp/src/cobol/Igicdb0l.cbl

W W

&7 Fragments 53 I‘gu Duplicates

Duplicate 3 - MAINLINE SECTION. Mowve EIBs»»-MNum To WF-Policy-Num

Rank Resources Create a copybook Create a program Extract a paragraph

1 /GenApp/cobol/lgupvs0l.chl

2 /GenApp/cobol/lgapvs0l.chl Open details

Search duplicates in selected resource

Compute refactoring options...
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6.3 The duplicate details view

This view displays two COBOL editors side by side. Each one highlights one of the duplicates uses of the
fragment. In the case below, since the two uses correspond to 2 files, each COBOL editor displays a
fragment in one file. If the duplicate is found in the same file, then the same file is displayed in both
editors.

If a duplicate is found in more than 2 files, you can change the files that are displayed.

/s Duplicate Details 57 | ca] lgupvsOl.chl = 8
Duplicate 3 - 2/ 2 - MAINLIME SECTION. Move EIB+==-Num Te WF-Policy-Num
2 - /GenApp/cobol/Igupvs01.cbl w| AL e | 4F | |1-/GenApp/cobolflgapvs0l.chl ~l b ]| | i
MAINLINE SECTION. - ~
o eooosoooeooooooo oo | MATNLINE SECTION.
Move EIBCALEN To WS-Commarea-Len. N
Move CA-Request-ID(4:1) To WF-Request-ID Move EIBCALEN To WS-Commarea-Len.
Move CA-Policy-Num To WF-Policy-Num Fes===s========================================================== =
Move CA-Customer-Num To WF-Customer-Num Move CA-Request-ID(4:1) Te WF-Request-ID
Move CA-Policy-Num To WF-Policy-Num
Evaluate WF-Request-ID Move CA-Customer-Num Te WF-Customer-Num
When 'C* Evaluate WF-Request-ID
Move CA-B-Postcode To WF-B-Postcode
Move CA-B-Status To WF-B-Status When "C'
Move CA-B-Customer To WF-B-Customer Move CA-B-Postcode To WF-B-Postcode
Move CA-B-Status To WF-B-Status
When 'E’ Move CA-B-Customer To WF-B-Customer
Move CA-E-WITH-PROFITS To WF-E-WITH-PROFITS
Move CA-E-EQUITIES To WF-E-EQUITIES When "E
Move CA-E-MANAGED-FUND To WF-E-MANAGED-FUND Move CA-E-WITH-PROFITS To WF-E-WITH-PROFITS
Move CA-E-FUND-NAME To WF-E-FUND-NAME Move CA-E-EQUITIES To WF-E-EQUITIES
Move CA-E-LIFE-ASSURED To WF-E-LIFE-ASSURED Move CA-E FUND To WF-E FUND
Move CA-E-FUND-NAME To WF-E-FUND-NAME
When 'H' Move CA-E-LIFE-ASSURED To WF-E-LIFE-ASSURED
Move CA-H-PROPERTY-TYPE To WF-H-PROPERTY-TYPE
Move CA-H-BEDROOMS To WF-H-BEDROOMS When "H'
Move CA-H-VALUE To WF-H-VALUE Move CA-H-PROPERTY-TYPE To WF-H-PROPERTY-TYPE
Move CA-H-POSTCODE To WF-H-POSTCODE Move CA-H-BEDROOMS To WF-H-BEDROOMS
Mowve CA-H-HOUSE-NAME To  WF-H-HOUSE-NAME Move CA-H-VALUE To WF-H-VALUE
Move CA-H-POSTCODE To WF-H-POSTCODE
When 'M* Move CA-H-HOUSE-NAME Te WF-H-HOUSE-NAME
Move CA-M-MAKE To WF-M-MAKE
Move CA-M-MODEL To WF-M-MODEL When "M’
Move CA-M-VALUE To WF-M-VALUE Move CA-M-MAKE To WF-M-MAKE
Move CA-M-REGHUMBER To WF-M-REGNUMBER v Move CA-M-MODEL To WF-M-MODEL -
Mrwra FAM_UN1IE T UE_M_UAMIE

The color used to highlight the code can be updated in the preferences. Refer to section Setting the
preferences Setting the preferences

You can see lines numbers by right-clicking in an editor then Show line numbers.

A duplicate corresponds to an entire statement. For example, a PERFORM alone is not considered as a
duplicate.

A duplicate is the maximum duplicate code found. It cannot be expanded more.

This is the reason why duplicates might not be syntactically balanced.

In the following example, the duplicate (in orange) includes End-If but does not include the If statement.
If you want to narrow down to a balanced fragment, you can select a syntactically balanced group of
code lines (in blue), right-click and Search duplicate code from the selection.
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End-If without If |

New selection to
search duplicates

% Duplicate Details 53

Duplicate 17 - 2/ 2 - PERFORM WRITE-ERROR-ME==+EXEC END-IF END-IF. EXIT.

1 /GenApp/cobol/igapvsO1.cbl

2- /GenApp/cobol/lgdpvsD1.cbl

158 MOVE '88° TO CA-RETURN-CODE 181 MOVE '81° TO CA-RETURN-CODE ~
159 PERFORN WATTE -ERROR-MESSAGE 102 PERFORM WATTE -ERROR-MESSAGE
150 - 19
161 End-If. 104 End-If
™ ™
163 - 186
164 107
165 A-EXIT. 108 A-EXIT.
166 EXIT. 189 EXIT.
167 GOBACK. 110 GOBACK.
168 - 111 -
112 WRITE-ERROR-MESSAGE .
113 EXEC CICS ASKTIME ABSTIME(WS-ABSTIME)
114 END-EXEC
115 EXEC CICS FORMATTIME ABSTIME(WS-ABSTIME)
VYY1 116 HHDDYVYY (WS-DATE)
TIME (WS-TIME) 117 TIME(WS-TIME)
118 END-EXEC
119 *
120 MOVE WS-DATE TO EM-DATE
121 MOVE WS-TIME TO EM-TIME
122 Move CA-Customer-Num To EM-Cusnum
Move WS-RESP To EM-RespRC
[ Openediog Move WS-RESP2 To EM-Resp2RC
Search duplicate code from the selection EXEC CICS LINK PROGRAM('LGSTSQ')
| Show line numbers COMMAREA(ERROR-1156)
LENGTH(LENGTH OF ERROR-MSG)
128 END-EXEC.
129 IF EIBCALEN > @ THEN
130 IF EIBCALEN < 91 THEN
MOVE DFHCOMMAREA(1:EIB 131 MOVE DFHCOMMAREA(1:EIBCALEN) TO CA-DATA
EXEC CICS LINK PROGRAM( 132 EXEC CICS LINK PROGRAM('LGSTSQ')
133 COMMAREA(CA-ERROR-1SG)
134 LENGTH(Length OF CA-ERROR-MSG)
135 END-EXEC
136 ELSE
MOVE DFHCOMMAREA(1:90) TO 137 MOVE DFHCOMMAREA(1:98) TO CA-DATA
LINK PROGRAM( "LGSTS 138 EXEC CICS LINK PROGRAM('LGSTSQ')
COMMAREA (CA-ERROR-¥ 139 (COMMAREA(CA-ERROR-MSG,
LENGTH(Length OF CA-ERROR-MS 140 LENGTH(Length OF CA-ERROR-MSG)
141 END-EXEC
142 END-IF
143 END-IF.
144 EXIT.
202 145 v
< >
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7 Compute the refactoring options

Now, you can request which solution is the best to remove a duplicate. To do that, on the Fragments
view, right-click on a duplicate or a file and select Compute refactoring options. The selection of several
duplicates is also possible.

%fn Duplicates %fn Fragments 3 l ¥ =0

Duplicate 1 - EXEC CICS LINK PROGRAM==+EXEC END-IF END-IF, EXIT. 25 [+ | More
Rank Resources Create a copyb... Create a program Extract a paragraph
1 /GenApp/cobol/lgacdb0l.cbl
2 /Genhpp/cobol/lgacdb02.cbl Open details

Search duplicates in selected resource

Compute refactoring options...

The processing takes over the IDz refactoring controls as they are applied in the COBOL editor (refer to
the IDz documentation on the refactoring Idz Refactor).

The process can take a long time depending on the number of files to process. A dialog opens and you
have the possibility to run it in the background. During the process, it is not possible to refactor the
code in a program via the Cobol editor.

@ Compute options for all refactoring actions m} b4

'ﬁ" Compute options for creating 3 program

Compute options can take a long time...

[ Always run in background

Run in Backgreund Cancel Details > >

When it is finished, the status is displayed:
- Recommended
- Possible
- Not possible: an error blocks the refactoring.
- Desynchronized: the files in the duplicate code detection server and in the local workspace are
desynchronized. The project requires regeneration.
- Not applicable: refactoring is not applicable on a copybook.

% Duplicates 53 | $ - 7 = 0 [ Frogments 5 | v =g
Duplicate by size length in Local workspace:DCD_SAMPLE[1] min:300,2 25 =| | More Duplicate 2 - 03 EM-VARIABLE. 05 FILLE-++PIC X(90) VALUE SPACES. E > More
Rank Length Count Size Category § Rank Resources Create a copybook Create a program Extract a paragraph

1 3 21 7917 PROC EXEC CICS LINK PROGRA 1 /GenApp/cobol/lgapol0l.cbl Recommended Not possible Not possible

2 304 14 4256 DATA 03 EM-VARIABLE. 05 FIL 2 /GenApp/cobel/lgdpdb01.cbl Recommended Not possible Not possible

3 835 2 1670 PROC MAINLINE SECTION. Move,

4 315 5 1575 DATA 03 WS-TRANSID PIC X(4|

5 634 2 1268 DATA 'WORKING-STORAGE SECT)|

6 398 2 796 DATA 01 DB2-IN-INTEGERS. 03+

7 377 2 754 PROC Move ENP1CNOI To CA-Ces|

h

You can see that for the duplicates above, Create a copybook is recommended because the duplicates
exist in DATA DIVISION.
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If a refactoring option is not possible, a tooltip displays the reasons.

#7n Fragments 23 l = = H
Duplicate 2 - 03 EM-VARIABLE. 05 FILLE=»+PIC X(30) VALUE SPACES. 25 [+ | More
Rank Resources Create a copybook Create a program Extract a paragraph
1 /GenApp/cobol/lgapoll.chl Recommended Not possible hlot nossible
2 [GenApp/cobol/lgdpdbll.chl Recommended Mot possible ""ERROR™The selection is out of PROCEDURE DIVISION

Refer to the video for an example of refactoring.
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