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Agenda

* What is code coverage

* What was already delivered
* What's new
* Demo
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RD i Code Coverage

» Do you know if your testcases actually test
what you need them too ?

* Do you have Dead code in your
applications ?

* What is your QA story ?

© 2016, 2017 IBM Corporation
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RDi expands into new territory — Quality Assurance

. RDi Line level Code Coverage Analysis Capability

Element Coverage Cow T Excfmt EMPMNT ;
4 &= *PGM RSELABO1/PAYROLLFFF T s //F3 = exit program
4 =h PAYROLLFFF Elseif *INKD; //FA = return to main screen
Return;
“ PAYROLLFFF.RPGLE Elseif *INKE; //F5 = return to employee maintenance screen
@ PAYROLLFFF( Iter;
> MAINO g T
® REASOMNMAINTEMAMNCEQ 0% //  Determine update mode and perform record add or update
» EMPLOYEEMAINTEMNANCEQ 87% Select:
& PROJECTMAINTENAMNCED 0% When isAddNewRecordRequest();
ACREC = 'A';
» ISADDMNEWRECORDREQUEST( 100% Write RCEMP;
& ISADDPREVIOUSLYDELETEDRECORDRE 100% When isAddPreviouslyDeletedRecordRequest();
ACREC = "A";
* VALIDATEFILETOMAINTAINSELECTION! Update RCEMP;
. You can see exactly which lines were covered and not.

. These results can be accumulated see the coverage of the total suite of tests as well as speeding up the analysis of subsequent
test runs.

. Can determine effectiveness of tests, and guide improvements
. Can help locate dead code

© 2016, 2017 IBM Corporation 4
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Launching Code Coverage

Code coverage can be launched on any program or service program that can be
debugged — independent of language

- s Work with librarig

h . B Debug or Code Coverage (Service Entry) >
4 52 Work with object — 2 = . = Y .
~| Filter created ¢ Debug;romp ) . rint routine to
 Hf Work with memb) Re L:)g s . I S
~| Filter created g Pz
-+, - - »
- =t Library list (R s =7
. 2% User libraries Code Coverage (Prompt) » 5
- @ ADTSLAB/APPSO Code Cct&erage Ms » : ?itch .
4+ @¢ Code Coverage | 'I® Visualize Application Diagram nErEtadbis
2 * *INS7 =
X
= COWSQL. pgm e — Alt+Enter tll " PRTCUS
- COVTEST *panurpgr |-| TEEETTT c -
FE COWMTESTY #nmm rnala e tHE

Batch program analysis supported as of RDi 9.1
Interactive and SEP supported added in RDi 9.1.1 (December 2014)
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Code Coverage Report

After running code coverage, a report is shown as an editor.

You can drill down through programs, modules and procedures and

see the coverage statistics for each

© 2016, 2017 IBM Corporation

Code Coverage Summary

Code coverage report (analyzed at Jan 26, 2016 1:31:12 PM, generated at Jan 26, 2016 1:31:12 PM)

Element
4 g= *PGM RSELABO1/PAYROLLFFF
- =i PAYROLLFFF
4 5 PAYROLLFFF.RPGLE
® PAYROLLFFF(Q
= MAINQ
@ REASONMAINTENANCEQ
@ EMPLOYEEMAINTENANCE(D
® PROJECTMAINTENANCEQ
@ ISADDMNEWRECORDREQUEST()
@ ISADDPREVIOUSLYDELETEDRECORDRE
& VALIDATEFILETOMAINTAINSELECTION!
@ VALIDATEACTIONCODEQ
& VALIDATEADD(O
® VALIDATECHANGEQ
@ VALIDATEDELETE(
@ DISPLAYERROR(

Coverage Covered Total
123 243
123 243
123 243
a 7
22 28
0 as
87% 40 46
0 51
3 3
100% 3 3
77% 10 13
87% 13 15
89% 8 9
89% 8 9
80% 8 10
100% 4 4
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Coverage annotated in the editor

Drilling down from the report, the editor
will be opened on the related member with
green and red annotations showmg which

lines were covered.

© 2016, 2017 IBM Corporation

Display employee maintenance format

Exfmt EMPMNT ;

I+ *TIMKC; f/F3 = exit program
Return;

Elseif *INKD; //F4 = return to main screen
Return;

Elseif *INKE; //F5 = return to employee maintenance screen
Tter;

EndIf;

Determine update mode and perform record add or update

Select;
When isAddMewRecordRequest();
ACREC = "A";

Write RCEMP;

When 1sAddPPev1ouslyDeletedRecordRequest()
ACREC = "A°
Update RCEMP

// Mark record deleted

When ACODE = 'D";
ACREC = 'D’;
Update RCEMP;
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HTML Report

* The results can shown via HTML or PDF reports so they are

available for those who are not in the Eclipse client, i.e. quality
assurance, management etc.

@ Code Coverage Report 2 1 = O
All Programs Code Coverage Report =
*PGM MKWAN/RBC4NNF1C (88%)
Overall Summary > *PGM MKWAN/RBC4NNF1C > RBC4NNF1C > RBC4NNF1C.RPGLE
Procedure Name Covered Total Lines %Coverage
All Modules _ Lines _
RBCANNF1C (88%) GPHPRCCMP10 ) | Code Coverage by Selected Source | 6 _
UCSPRCCMPS 0 o |
INDPRC1 O 0 | e —
CHRPRCCMP12 () o 6 |
All Source Files PUT_TC_MSG () o 13 |
RBC4NNF1C.RPGLE (88%) finish_tc () 7 o _
chk_result O 5 El [ ——
show_error O 18 20 | SO
RBCANNF1C O 406 121 | ST
chk_subres () 24 26 | IO
DATPRCISO O 3 5 | e
DATPRCUSA 0 3 5 |
DATPRCEUR 0 3 5 |cos |

© 2016, 2017 IBM Corporation
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Launch Options

Use *LIST if executable code in
/COPY, availability depends on

DBGVIEW compile option.

T L U R
> PAYROLLO Code Coverage (Prompt) v | B Batch..
Int ctive...
IS PAYROLLC Code Coverage As » | B Interactive
[ PAYROLLO T Visualize Application Diagram =T FIE £ - -
" Properties Alt+Enter o
©[E PAYROLLFrrepgrrrpgrey M Name —— DJ /0
MName: PAYROLLFFF

© 2016, 2017 IBM Corporation

What To Analyze How To Starﬂ B Sourcew ;=] Common] Code Coveragew

Connection: | IBM server

) [ew]

Programs or service programs to be analyzed for code coverage

Library Program Type Add..
RSELAB.. PAYROLLFFF *PGM =i
Remove

Debug view used for code coverage analysis
@ *SOURCE

) *LIST

Allow code coverage analysis of

programs that touch data in

| Wpiis (rEalia oy s production libraries
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Customize how the program is invoked

Edit configuration and launch.

= |

Command to start application: I
CALL PGM(ECLIPSTEST/COVTEST)

]

Prompt... ] t

[ apply  |[ Rever |

MName: COWVTEST
What To Analyze | How To Start B Source] =] Common] Code Coverage] ‘

@ ’ Coverage ] E Close ]

© 2016, 2017 IBM Corporation 10
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Customize the Code Coverage Analysis

Edit configuration and launch.

Mame: PAYROLLFFF

What To Analyze I/How To Start (E_/ Saou

© 2016, 2017 IBM Corporation

Code Coverage Level
@) Line

Can track the cover

age at the higher level of procedures
or programs
) Procedure
Report

Option to generate HTML and PDF reports from the initial
[T Generate T

launch. Can always generate them later.
report

[] Generate PDF report

[ Filter list file: |

Test ID:

Tag(s):

In Future can track which
testcase covered which

lines.

11
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Code Coverage History view operations on
reports

Eli Compiled Code Coverage Results =2 | Commands Log w= IBEM | Sg lix Open h T =89 ]JII'—R:-: H
Open As v || lizz Workbench Report
Mame Status Covera.. Level % Compare FITLL GRS
m| PDF Report
4 Ef Local Default Compare As 3
t:@ COVTEST2_2014_10_18_014427_0541 ¥ [ soBs | Line Add Result Location...
“i COVTEST2_2014_10_18_013445_0526 [ 85% || Line T Repar
[ cli COVTEST_2014_10_18 010432 0372 ¥ S Line Reaa e

Export...

=k

153

=)

¥ Delete..
x|

==}

Properties...

Coverage History can be exported
and imported into other
workspaces

Ect a launch
ame Date Level

| COVTEST2_2014_10_18_014427_0541 18-Oct-2014 1:45:23 AM Line
COVTEST2_2014_10_18_013445_0526 18-Oct-2014 1:42:04 AM Line
COVTEST_2014_10_18 010432 0372 18-Oct-2014 1:12:17 AM Line

Report format and location
®) Coverage Report () Comparison Report

Can generate Workspace or @) Workbench report ¢ HTML report () PDF report

@) View report
() View and save report:

~ || Browse.

comparison reports and
export them in HTML or PDF

@ Run [ ca ) ]

© 2016, 2017 IBM Corporation 12
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Compare 2 runs to see improvement in coverage

e Select 2 runs in the history view and compare —
see % improvement for different procedures

Code Coverage Report (Line)

Code Coverage Summary

Code coverage report (analyzed at Jan 27, 2016 6:35:14 AM, generated at Jan 27, 2016 = | - -
6:35:29 AM) -

Element ) Coverage Covered Total

4 &= *PGM RSELABO1/PAYROLLFFF h [GESEEN L 161 (38) 243

4 =h PAYROLLFFF n[66% (A5) | & 161 (38) 243

4 [ PAYROLLFFF.RPGLE ‘n[B6% @5) | & 161 (38) 243

® PAYROLLFFFQ n[71% (A4 | ‘A 5 (1) 7

® MAINQ [ 89% (10) | & 25 (3) 28

® REASONMAINTENANCEQ 0% ] 45

» EMPLOYEEMAINTENANCEQ [ 76% (-11) i@ 35 (-5) 46

» PROJECTMAINTEMANCEQ in[B6% (86) | i 44 (44) 51

@ ISADDNEWRECORDREQUEST() [100% | 3 3

» ISADDPREVIOUSLYDELETEDRECORDRE  [100% | 3 3

® VALIDATEFILETOMAINTAINSELECTION{ 7% 10 13

® VALIDATEACTIONCODEQ [87%6 | 13 15

» VALIDATEADD(Q 89% 8 9

® VALIDATECHAMNGEQ i 78% (-11) ‘& 7 (-1 9

» VALIDATEDELETEQ 80% 8 10

s DISPLAYERROR( ‘[ 0% (-100) i 0 (-4) 4

© 2016, 2017 IBM Corporation 13
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Service Entry Points

A special kind of entry breakpoint that can be set directly from Remote System
Explorer

* Debuggeris automatically started when first line of program is executed
e Supports batch, interactive, and Web service programs

ORDCOMIT."pgm.rpgle || ooooia

ORDENTR.pgm.rpgle 000012
ORDENTR( Mak’e Awvailable Offline
4 ORDENTR( Debug or Code Coverage (Service Entry) I} » | %% Set Service Entry Point
T Debug (Prompt) » 1= Show View
Debug As [
Run(Prompt)

Run As
Code Coverage {(Prompt)
Code Coverage As

| 28 Rem... m Tasks La Objec... & Com... &2 Term... = IBM ... 2 |9 Error ... Elli Code... ® Test ... = B8
ot EE I
Library Program Program T.. Module Procedure User ID Connec tion Enabled
{ REINHARD PAYROLLPG *PGM *ALL =ALL REINHARD Demo IBM i Yes
REINHARD TEST *PGM *ALL =ALL REINHARD Demo IBM i Yes

© 2016, 2017 IBM Corporation 14
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Use Service Entry Breakpoints with Code Coverage
« Set the SEP breakpoint just as you would for debugging
- E@ois o o e aeaE e e T » [% et service Entry Point I
W EEE{ECEJ::F]D : .. 52 | # COVTEST2.RPGLE -
<@ coseconrd BN e gramen P S
 E CovsQL
. coreor| & Viuels Auliaton Dlssiam 5 o 2014 14523 A, generaec Code
g roe A Enver Coverage
* In SEP view, toggle to Code Coverage mode from Debug mode
B Re.. #l Tas... (& Obj... & Co.. List... < Err... ¥ So.. <] Err... [.g IB.. = Ilfm] Co... =3 Pro... =4
, .?/V=IZEI%°E<3‘I3‘C$C'
EClTEsT ™ COVTEStS  Thom AL S e I
i’j; Meodify . !
C e Optionally,
01 Dicabie customize the
% Ezgiz(]:Mode Mo IaunCh
Select Al configuration
* Invoke the application in whatever manner you normally would
© 2016, 2017 IBM Corporation 15
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RDi 9.1.1 COBOL Code Coverage Enhancement

* The coverage analysis is now reported by paragraph as well as
by line

gzzzz22232: 7
§2EE2282%28: § ¢
H

§33IizazIzIIIRILIILS
ixfdeideiiizixid

© 2016, 2017 IBM Corporation
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New Code Coverage Features in RDi 9.5

* Much, much, much faster! Typically 20x or better improvement

— The architecture was completely redone to streamline code coverage to a
minimum of interaction between the RDi client and the IBM i server

— Solution is ready for real world scale of programs and tests

» Ability to use shared results, so coverage results of test cases can be computed
once and reused for the team

+ Ability to merge code coverage results from multiple runs ‘

— Compute the combined coverage and show exactly which lines are
missing
— Exactly which modules/files/procedures do not meet specified thresholds

© 2016, 2017 IBM Corporation
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The results of multiple test runs can be merged

The bucket of manual or automatic tests are all run

The coverage results are all analyzed and merged into a
single baseline S

Open As

liyy Compare
Compare As

Report Merge
4= Add Result Location...
48 Re... & Tas... = O Lo Generate Report.. = So.. B Fiel... €= Err...
¥} Delete.. Delete
Name Export... el Analyzed Date
4 [ Compiled Code Coverag Properties... Alt=Enter
cli PAYROLLFFF_2016_01 27 0631400862 = ESEEEEN Line Jan 27, 2016 6:35:14 AM
Eli PAYROLLFFF_2016_01_26_133034_0643 L S Line Jan 26, 2016 1:31:12 PM
Eli PAYROLLFFG_2016_01_26_132745_0452 o Line Jan 26, 2016 1:28:46 PM

© 2016, 2017 IBM Corporation
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Holes in the Testbucket can now be analyzed

Procedures and files below a set threshold
are highlighted in red and need more testing

BB IBMserver.hce lig; Code Coverag... ligz Code Coverag... [ Merged Code... l s = B8
@ File Level Code Coverage Results
This page shows the file level code coverage results of all the analyzed results.
Generated: January 27, 2016 6:42:16 AM EST
Results
=]
MName Coverage Lines ... Uncov... Total .. Elapsed
- PAYROLLFFF.RPGLE Fi% 173 70 243
> DISPLAYERROR 100% 4 o 4
EMPLOYEEMAINTENANCE 89% 41 5 46
@ ISADDMNEWRECORDREQUEST 100% 3 o 3
» ISADDPREVIOUSLYDELETEDRECORDREQUES] 100%. 3 o 3
& MAIN 93% 26 2 28
> PAYROLLFFF 71% ] | 5 2 7
# PROJECTMAINTEMAMNCE 86% 44 7 51
# REASONMAINTENANCE 0% 1] 45 45
» VALIDATEACTIONCODE 87% |— 13 2 15
VALIDATEADD 89% 8 1 9
@ VALIDATECHANGE 89% 8 1 9
* VALIDATEDELETE 80% 8 2 10
» VALIDATEFILETOMAINTAINSELECTION I7% l_ 10 3 13
Summary F1% 173 70 243 00:04:30.6...
Files| Threshold | Errors

© 2016, 2017 IBM Corporation 19
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Results can be given meaningful names

Mame Stat.. Coverage Level
- [ Compiled Code Coverage Workspace Results

Eli PAYROLLFFF_2016_01_27_063140_02&2 i

i PAYROLLFFF_2016_01_26_1330 = ©OPen

&l PAYROLLFFG_2016_01_26_132] YrEn s g
Ju JUnit Code Coverage Workspace Compare
= Java Code Coverage Workspace § Compare As 4

4~ Add Result Location...

¥% Generate Report..

4 Rename.. F2
K Delete.. Delete
Export...

] [ Cancel ]

MName Stat.. Cowverage L
< [ Compiled Code Coverage Workspace Results
Eli Payroll - Project Master maintenance o | es3 | L
cli Payroll - Employee Master maintenance o [ 5 ] L

© 2016, 2017 IBM Corporation 20
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Results can be exported to a shared location

Name Stat.. Coverage Level
4 [ Compiled Code Cowverage Workspace Results
| Eli PAYROLLFFF_2016_01_27_063140 Nn2&2 L] BNEESANS i
&li PAYROLLFFF_2016_01_26_133d = ©OPen
i PAYROLLFFG_2016_01_26_132] AEET g
Ju JUnit Code Coverage Workspace % Compare
7= lava Code Coverage Workspace | Compare As L4
4 Add Result Location...
ww  Generate Report...
- Rename.. F2
® Delete... Delete
i3 Export.
E Properties... Export tO

*  Your PC

e |IFS
Shared
drive

© 2016, 2017 IBM Corporation 21
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Shared result can be viewed & analyzed from any RDi client
(2) Browse For Folder s g 4 Y ﬂ
B Activit: Oty g e C = 3 Add Result Location
> =] Select a folder E Coverag.
= Connecior il = (e Nome  [Srerea et e
o tiomeLocal bde Cove
ly Home IBM server } Location: ereinhardtIBM server/home/REINHARD/CodeCoverage Il
‘ My H(I7ADT17.TOROLAB.IBM.COM Local File System..| [Remate Systems.
H Drives
Code
c
summar || I — -
l - - -
@ Add Result | e
hLlts ok [ cancel J
Location:
[Local File System... [| Remote Systems...
t
@ oK [ Cancel J
Efi Code Coverage Results 2 | 88 Remote System Details ¥| Tasks Ok Commands Log | Er
Mame Stat... Coverage Level Analyzed
- [H Compiled Code Coverage Workspace Results
Ju JUnit Code Coverage Workspace Results
71 Java Code Coverage Workspace Results
« E& Shared Test Results on IFS Con
G payroll-employee @ [ _51Pa | Line N/A
& payroll-project @ EEEE Line MN/A
22

© 2016, 2017 IBM Corporation
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Customize coverage annotations

Some may be color-blind and so the annotations can be customized

to show different symbols as well!

Add/Remove Breakpoint
Reset coverage statistics

Show Tests for Line...

Select specific test results...

Show text instead of colors for coverage results
Show%uick Diff

Show Annotation

Add Bookmark...

Add Task...

© 2016, 2017 IBM Corporation

When ACODE = 'D";

¥l Taral mor.

LGRS AN =

CH KK <

v
/7
1/

fr

I

Iter;
EndIf;

Determine update

I+ *IMKC = *OFF;

Select;
When ACODE ="2
ACREC = '"A';

Write RCEMP;
When ACODE =

ACREC = "A";

Update RCEMF

When ACODE = °

AeDCe LI

23
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Code Coverage — Filtered File Report

e After running code coverage, open as a Filtered File report option is available

M Remote Syst... | Tasks L= Object Table | Error List O Commands L... [ Remote She & Terminals B? Remote Sear...

Name Status Coverage Level Analyzed Date X
4 [ Compiled Code Coverage Workspace Results
ci PAYROLLFFF_2016_11 28 135554 0778 o EGE, |ine Nov 28, 2016 1:55:54 PM

Ell PAYROLLFFF_2016_07_12_131109_0869 Oren L tiaa 122016 1:11:09 PM

£l} PAYROLLFFF 2016 07 11 153614 0973 project . OPENAS i (SRlEilelRepork
Cll RBCANNFIC_2016_07_11 112937 0704 Compare ¢ Filtered File Report.

£l PAYROLLFFF_2016_07_11 112759 0067 employe  Compare As +| liz. Workbench Report

Ju JUnit Code Coverage Workspace Results ©] HTML Report

s Add Result Location...
7 Java Code Coverage Workspace Results 3 Rename 2 PDF Report
® Delete... Delete
&g Export..
B Properties... Alt+Enter

» Specify a filter string and the report will show code coverage results for lines that match the
filter string

Results
—  File report MName Coverage Lines Covered Uncovered Lines Total Lines
PAYROLLFFFRPGLE |  Josp | 95 148 243

Results
— Filtered re port Mame Coverage Lines Covered Uncovered Lines Total Lines

. PAYROLLFFF.RPGLE 6 4 10

© 2016, 2017 IBM Corporation 24



Introduction to IBM i
Headless Code Coverage
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Imagine...

* Having code coverage on an individual invocation is
interesting

* But for transforming your quality, things have to be
automated

 What if you could check the coverage of your regular
test runs?

* And you only used RDi to visualize the results.

© 2016, 2017 IBM Corporation
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How headless code coverage is structured

Application
PGM/SRVPGM

| Under analysis

Result

Directory
Net share
or copy

© 2016, 2017 IBM Corporation 27
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Requirements on OS and Programs

* Freely available with RDS option 60 on the IBM i

V7R4  5770WDS option 60
V7R3  PTF 5770WDS SI65229 2924 PTF 5770WDS SI64655

V7R2  PTF 5770WDS S165228 2924 PTF 5770WDS Sl64544
V7R1 Time to upgrade

© 2016, 2017 IBM Corporation
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Requirements on job environment

* Programs and service programs for instrumentation must be compiled with one of the following
debug options:

 DBGVIEW(*SOURCE)
*  DBGVIEW(*LIST)
* DBGVIEW(*ALL)
Headless code coverage tools are located under the QDEVTOOLS library
Add it to the library list: ADDLIBLE QDEVTOOLS
* Main command: QDEVTOOLS/CODECOV
As of GA CODECOV will be in QSYS and there will be no need to modify the library list.

© 2016, 2017 IBM Corporation
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Features of Headless Code Coverage Tools

Start a code coverage session against a run command
* Support both “CALL” and customized user commands
Add programs and service programs into the instrumentation list
Module filter support
* A list of modules
¢ (M1M2M3)
* All modules
e (*ALL)
* EXCEPT keyword:
* (*EXCEPT M1M2) - All modules except M1 and M2
Support both *SOURCE and *LIST views
Support LINE and PROCEDURE level coverage
Save code coverage result in designated location
* When output directory is specified, save result as a generated file under the target directory
* When output stream file is specified, save result in the designated file

© 2016, 2017 IBM Corporation
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Prompt screens for CODECOV command

2§ session A - [24 x 80

File Edit View Communication Actions Window Help

8] B)E) A @ ) b 2 eld!

Type choices, press Enter.

Command to run

coverage (CODECOV)

Modu les:
Object
Library
Object type
Module

+ for more wvalues

+ for more wvalues
Code coverage vieuw

Code coverage level

F3=Exit F4=Prompt F5=Refresh
Fz4=More keys

x| 1Bl
*PGM
xALl

*DFET
x| I NI

F12=Cancel

Name

Name, xLIBL, xCURLIB
*PGM, xSRVPGM

Name, =xALL, =xEXCEPT

xDFT, xLIST, »SOURCE
xLINE, *PROC

More. ..

F13=How to use this display
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Prompt screens for CODECOV command (cont.)

- —

o] D) 20 @ = b 2 8]

Code coverage (CODECOV)
Type choices, press Enter.
Output directory . . . . . . . . *CURRENT
Output stream file

Code coverage test identifier

Bottom
F3=Exit FA4=Prompt F5=Refresh F12=Cancel F13=How to use this display
F24=More keys
Messages pending on other displays.

© 2016, 2017 I1BM
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Include one program into the MODULES list
*  Enter one program into the Modules list

. Enter “+” into the second “+ for more values” field
B Session A - [24 x 80]

File Edit View Communication

Actions Window

Help

B DD AR B w5 2 e

Code coverage (CODECOV)
Type

choices,

Command to run

Modules:
Objec

e e SRVTESTPZ2
Library L MKWAN Name, xLIBL, xCURLIB
Object type L *PGM *PGM, SRVPGM

Module S *xALL Name, xALL, xEXCEPT

values
+ for more wvalues

Code coverage view e e *DFE 1
Code coverage level .. . x| INE xLINE, =xPROC
FA4=Prompt F5=Refresh

Name

+ for more
+

*DFT, xLIST, =xSOURC

More. ..
Fl12=Cancel F13=How to
© 2016, 2017 IBM Cc

use this display



E’ﬁ Session A - [24 x 80]
File Edit

VIEW

Communication Actions

8 Bb 2% @0 ¢

T'ype choices

Modu les:
Object .
Library
Object

type
Module

t
Object

Library
Object

type
Module

for more

values

press Enter.

Include another service program into the MODULES list

Specify More Values for Parameter MODULE

for more

)\
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Help

2| @]

O

SRVTESTPZ2 Name
MKWAN Name, =xLIBL, =*CURLIB
*PGM *xPGM, xSRVPGM
.. *ALL Name, xALL, xEXCEPT
values
SRVTESTSY Name
MKWAN
*SRVPGM

Name,
*AL |

*PGM,

*xLIBL,
Name,

*SRVYPGM

*xCURLIB
xALI

xEXCEPT



Specify a list of modules

e Enter the first module into the Module field and then enter “+” into the first “+ for more values”
2§ on A - [24 x 80]

File Edit View Communication Actions Window Help

B 05 Sln B/m] ¢ bt 2 el

B Code coverage (CODECOV)

Type choices, press Enter.

Command to run . . . . . . . . . CALL MKWAN/SRVTESTPZ

Modu les:
Object . . . . . . . . . . . . SRVTESTPZ2 Name
Library e MKWAN Name, xLIBL, =xCURLIB
Object type e *PGM *PGM, xSRVPGM
Module . . . . . . . . . . . . M1 Name, xALL, xEXCEPT
+ for more values +
+ for more wvalues -
Code coverage view . . . . . . . xDFET *DFT, xLIST, =SOURCE
Code coverage level . * | INE x _LINE, =xPROC

More. . .

F3=Exit F4=Prompt F5=Refresh F1z=Cancel F13=How to use this display
FZ24=More keys

)\
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Specify a list of modules (cont.)

B Session A - [24 x 80]

File Edit View Communication Actions Window Help

Enter other modules Bl 2o 2% B @ 5% 28 @)

Specify More Values for Parameter MODULE

l'ype choices, press Enter.

Module . . . . . . . . . . . . 2 Name, xALL, xEXCEPT

F3=Exit FA=Prompt F5=Refresh F12=Cancel F13=How to use
FZ4=More keys

© 2016, 2017 IBM Corporation
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Mandatory Parameters

e Two parameters are mandatory:
* Command to run: The full command line that will run in code coverage instrumentation mode
* Use CALL command for running a program, specify program parameters using the PARM
parameter:
e CALL LIBNAME/PGMNAME PARM ...
* Also support customized user command:
e MYCOMMAND MYPARM(...)
*  Command length restriction: 6000
* At least one entry in the MODULES list
* Include at least one program or service program for code coverage instrumentation
* Does not have to be the main program

© 2016, 2017 IBM Corporation
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Code Coverage View

Three code coverage view configurations are supported:

«  *SOURCE
«  XLIST
«  *DFT

*  Programs and service programs included in instrumentation must be compiled with one of the following
debug options:
«  DBGVIEW(*SOURCE)
¢  DBGVIEW(*LIST)
«  DBGVIEW(*ALL)
*  *SOURCE:
* Use the *SOURCE view for source file display. The programs must be compiled with
DBGVIEW/(*SOURCE) or DBGVIEW/(*ALL)
e *LIST:
* Use the *LIST view for source file display. The programs must be compiled with DBGVIEW/(*LIST) or
DBGVIEW/(*ALL)
*  *DFT: The default behavior
* Use the *SOURCE view when the program is compiled with DBGVIEW(*SOURCE) or
DBGVIEW/(*ALL)
* Use the *LIST view when the program is compiled with DBGVIEW(*LIST)

© 2016, 2017 IBM Corporation
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Code Coverage Level

e *LINE: Line level

* Include line-by-line statistics
* The default level

e *PROC: Procedure level

* Only capture the information whether a procedure entry point is hit or
not

* No line-by-line statistics

* Run faster, but capture less information

© 2016, 2017 IBM Corporation
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Output options

* Two parameters to control output options:
e Output directory and Output stream file
* They cannot be specified at the same time
* Error message is issued if they are specified at the same time:
* Parameters OUTDIR and OUTSTMF cannot be used at the same time
e Output directory:
* Code coverage result file is saved to this directory.
* Use generated name for code coverage result file
* Generated result name format:
* ProgramName_TimeStamp.cczip
* The default output directory is *CURRENT.
*  Output stream file:
*  Fully qualified IFS file name for code coverage result file
* If the base name does not have extension
* Extension .cczip is appended to the base name
* If the base name has an extension, it must be .cczip, otherwise an error is issued:
* The extension for the result name ... is not .cczip.

© 2016, 2017 IBM Corporation
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Code Coverage Result File

Code coverage result file has .cczip extension

* Internally itis a ZIP file

An XML entry (ccdata) contains code coverage statistics

Source files are stored under the “src” folder inside the .cczip file

‘D WinZip - SRVTEST.cczip

File Actions Options Help

s = (/) =y Py 4R P\ »('-'.‘7\' 4 s
P R P @O0 o8B @
New Open Favorites Add Extract Encrypt View CheckOut  Wizard

Name Type Modified Size Ratio Packed Path
@iccdata | File 2017-05-08 11:25 A... 71 60% 287
] Srvtestsv.rpgle RPGLE File 2017-05-08 11:25 A... 807 T79% 170  src\
| Srvtestp2.rpgle RPGLE File 2017-05-08 11:25 A... 514 65% 180 src\

<

(Selected 0 files, 0 bytes Total 3 files, 2KB

Q0
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Code Coverage Test Identifier

* An identifier to set on the current code coverage session
* Not used for any feature right now
* Can be used for the merge function in the future
* Code coverage results with the same test identifier can be
merged together
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A simple code coverage session

Enter full command line in “Command to run”
Enter one program into the “Modules” list

Alternatively, type full command line from green screen:
* CODECOV CMD(CALL SRVTESTP2) MODULE((SRVTESTP2))

B Session A - [24 x 80)

File Edit View Communication Actions Window Help

B DD A% B @8 s 2 @

Code coverage (CODECOV)
Type choices, press En -

Command to run

Modules:
Object

> SRVTESTPZ
x| IBI Name, xLIBL,
xPGM *PGM,
.o . . > xALl Name,
+ for more /
+ for

Object
Module

Name
type

*CURLIB
x*SRVPGM
*ALL, xEXCEPT
more
coverage view .

e e *xDET
coverage level

*DFT, xLIST,
xL INE
F3=Exit

x| _INE, *xPROC
F4=Prompt

F5=Refre:
FZ24=Mo » keys
© 2016, 2017 IBM Corporation . Y

* SOURCI
sh F12=Cancel

F13=How to use this display

More. ..
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Requirements: Viewing Code Coverage Data

e CCZIP result

s generated by CODECOV can be viewed on RDi v9.5.1.2 or later

* |nstall RDi9.5.1.2
NOTE: If you don’t have access to the above location, install as follows:

© 2016, 2017 IBM Corporation

Go to: https://www.ibm.com/developerworks/downloads/r/rdi/
Click on:

Download trial

Select Window (Automated web install using IBM Installation Manager)
* Follow the steps in Automated procedure for full instructions.

Choose your platform

@ Windows (Automated web install using IBM
Installation Manager)

@ Mac, Linux (Web install using IBM Installation
Manager)

- Windows, Mac, Linux (Download product zip
images using HTTP or Download Director)

If you download the zip files, ensure that the zip files are all
unzipped to the same local folder.

Sign in with your IBM id

You will need to sign in with an IBM id before you
can complete the download.

[C] I already have an IBM id

Click the Continue button to create an IBM id.
Then sign in and proceed to your download.



https://www.ibm.com/developerworks/downloads/r/rdi/
http://www-01.ibm.com/support/docview.wss?uid=swg21667734#AUTO
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Viewing headless code coverage results on RDi

* From Code Coverage Results view, add Result Location

li Code Coverage Results 2 l [=2 Smippets Bl Conzole
MName . TTmmT (%) Browse For Folder X |
B Compiled Code Coverane Warkenara Reanlte oo ---- - i Select a folder
Ju JUnit Code Coverai Connection: |V?R1 Toronto V| New...
2 Java Code Coverdg 4  Add Result Location... Local
R v7r4 Toronto
I IFS Code Coverage = Refresh # File s A
E Lacal copy of resul = |FI"|D'IIII'1:... = Root |i7adt20.torolab.ibm.com
[~ S . v ¥ Home
[ I ALFONSO
. a
e Specify Remote Systems ®  AURORABRA
) AURORACHS
. . ] C1 AURORACHT
e Select IBMi connection | . . AURORADEL
Location: | CA\Users\E DMUNDRE|nhardt\lBM\resr\rd|%\.meTadaTa\.pluglns\co"n.mm. | AURORAESP
¢ Se I eCt I FS fo | de rco nta Ini ng Lacal File System...| Remote System — AURORAFRE
) AURORAITA
. . I AURORAJPN
cczip files 1 AURORAKOR v
© 2016, 2017 IBM Corporation OK 45 Cancel
m



)]
Cognitive Systems =

Analyzing headless code coverage results on RDi

 The results will be listed and can be
opened as Workbench Reports, Y T———

Mame
IVI e rge d a n d CO m pa red . T Compiled Code Coverage Workspace Results
Ju JUnit Code Coverage Workspace Results
i= Java Code Coverage Workspace Results

* Note that the HTML and PDF reports 8 65 cuce Core

Ef Local copy of results
~ [ IFS direct

a re n Ot yet ava i Ia b | e o ¥ ATMCIBOD_2017_01_11_114306_0683

= SRVTESTP1_1504918419 ® Open |
& RUCALLTST_1505317107

e Alternatively, the IFS directory could P RUCMUTST 1505310687 | | Open Cone Conerage fesut (Defaut |

Compare As > |

be mounted or the *.cczip files could ¢ stetiomon. |

be copied to a local directory and have B e |
Local Result Location

— (this is required for 9.5.1.2)

E  Properties... Alt+Enter L

© 2016, 2017 IBM Corporation 46
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RDi — Code Coverage report and Code Coverage Results view

© 20

File Edit Navigate Search Project Run Window Help

%3 R

A S0 m N G

@ Remote System Explorer - ENCCAPI\Results\RUNTESTS_1495724531.cczip - IBM Rational Developer for i

5> Qv Qv iy~

R RN o

-

Quick Access J 7 | B3 Remote System Explorer % Debug [ |

4 Remote Systems £ } % Team
4 &

¢ Bls =
-4 New Connection
Ef Local
fim i7adt06.torolab.ibm.com
F= 17ADT20.TOROLAB.IBM.COM
& p8adt07. TOROLAB.IBM.COM
B8 ut51p39.rchstglabs.ibm.com
~ @f Objects
A3 Work with libraries...
i3 Work with objects...
15 Work with members...
& Library list
& User libraries
B Commands
B |BMi Contexts
Jobs
% IFS Files
% Spooled Files
G Qshells

<

RUNTESTS_1495724531 & QSYS/QSQSBAS2.srvpgm/QSQCKOVR listing.plx

(@ File Level Code Coverage Resulis

This page shows the file level cade coverage results of all the analyzed results.

Generated: May 25, 2017 11:18:22 EDT AM

[ Properties 52 |5 Remote Scratchpad

i
gt
B

q

Property Value

Results
MName Coverage Lines Covered Uncovered Li... Total Lines
[ QSYS/QSQPMAIN pgm/QSQPMAIN.listing.plx | Jeo% 2746 6712 9458
E QSYs/Q5QSBAS2.srvpgm/QSQBXMLD.listing.plx 0 508 508
E 0SYS/QSQSBAS2.srvpgm/QSQCATQDT listing.plx ] 57 57
E 05Y5/Q5QSBAS2.srvpgm/QSQCCPND.listing.plx 0 501 501
I QSY5/QSQSBAS2.srvpgm/QSQCCSTS listing.plx 0 445 445
~ | QSYS/QSQSBAS2.srvpgm/QSQCKOVR listing.plx REEET 117 812 929
@ CHKOVR_EXTOVR 0 499 499
@ CHKOVR_LIBL1 0 68 68
@ CHKOVR_LIBL2 15% 11 64 75
Summary 3557 57584 61141
@ Threshold| Errors|
1 Remote ... ¥ Tasks (2 Object Ta... & Terminals 0} Comman... w= [BM i Se... 9] Error Log 15 Debug % Job Log tli Code Co... & B
MName Status Coverage  Level Analyzed Date” Additional Information
~ Ef E\CCAPI\Results
& RUNTESTS_1495724531 (L) LINE 25-May-2017 11:03:57 AM
[ 300 v LINE 24-May-2017 10:24:29 AM
B2 o LINE 15-May-2017 10:35:56 PM
[ SRVTESTP2_1494522121 o [ 78% [ ] UNE 11-May-2017 1:02:03 PM
[ SRVTESTP2_1494522068 v [ 8% [| LNE 11-May-2017 1:01:10 PM
[ RUNTESTS_ALL o LINE 1-May-2017 4:23:48 PM
[ RUNTESTS OSOPARSP o [[Ta9% 1 LINE

27-Aor-2017 10:51:53 AM
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RDi — Code Coverage Annotation in source editor

RUNTESTS_1495724531 [El QSYS/QSQSBAS2.srvpgm/QSQCKOVR.listing.plx 2
'/'k'k'k END OF SPECIFICATIONS **************************************{
DECLARE
ChkQDT ENTRY () OPTIONS (INLINE (NO)]):;
28595 ChkQDT:
PROCEDURE () 5
2696 SELECT (OvrChkTyp) ; /* Switch by State */
2897 WHEN (ChkSLIBL1) /* State 1 ®/
2698 CALL CHKOVR LIBL1; /* Check file lists @B2c*/
2699 WHEN (ChkSLIBLZ) /* State 2 ®/
2700 CALL CHKOVR LIBLZ; /* Check file lists @B2c*/
2701 OTHERWISE /* must be State 3 */
2702 CALL CHKOVR EXTOVR; /* Check file lists @B2C*/
2703 END; /* End: SELECT( OvrChkTvp ) */
2704 IF OVROK = OFF THEN /* If cursor not reusable @pz2c*/
2705 QuitNow = ON; /* Tell mainline to quit checking
27086 QDTs @B2C*/
ELSE
; /% Cursor still reusable */
2707 END ChkQDT;
e
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Vision
* Can raise the maturity of your software development process
— Get the code coverage on your regular build/test on the host
— Detect drops in coverage on each build
— Mandate a minimum threshold for your tests
— Integrate with automated test solution

— Capture analysis with only dependence on a command shipped with IBM i
— Analyze the results with the full power of RDi

© 2016, 2017 IBM Corporation
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Where to learn about Code Coverage

* Learn More about Code Coverage

Code Coverage Product Documentation
Code Coverage article on DeveloperWorks
Demo of interactive Code Coverage automated with Rational Function

Tester

IBM Application Delivery Intelligence based on Code Coverage
available for z

* Test Automation

RPGUnit integration for RDi — free, applicable for batch programs only
ARCAD Verifier product description

ARCAD Verifier Demo

Original Software -TestDrive

51


http://www-01.ibm.com/support/knowledgecenter/SSAE4W_9.5.0/com.ibm.debug.pdt.codecoverage.i.doc/topics/tcc_run_about.html?cp=SSAE4W_9.5.0
http://www.ibm.com/developerworks/library/d-code-coverage-tools-rational-developer-i/
https://www.ibm.com/developerworks/community/files/app#/file/23fef9e9-6d5e-4712-920b-ba91b33a7908
https://www.youtube.com/watch?v=1eLMurepPPg
http://www.tools400.de/English/Freeware/RDi_Plug-Ins/rdi_plug-ins.html
http://arcadsoftware.com/products/arcad-verifier-regression-testing/
http://arcadsoftware.com/resource-items/arcad-verifier-demo/
http://origsoft.com/solutions/software-test-automation/

