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VECTORCAST/QA OVERVIEW 11

VectorCAST/QA Overview

VectorCAST/QA is a system testing automation tool with code coverage. VectorCAST/QA provides
the following benefits:

> Reduces test time with Change-Based Testing (CBT)

> Simplifies running tests with automation control

> Measures testing completeness with code coverage metrics

> Takes the guesswork out of qualifying release readiness criteria

System Testing means testing the entire integrated application to verify user-facing functionality. With
the automation provided by VectorCAST/QA, the complexity of running system test is taken care of
by the tool, allowing anyone to run the tests at any time and fostering collaboration.

VectorCAST/QA is designed for use with build automation systems such as Jenkins. This extends the
traditional DevOps infrastructure to include embedded device software and allows for a common set
of processes for all the software in your project. Using a DevOps infrastructure allows you to
efficiently perform system tests and to test common code across multiple configurations.

VectorCAST/QA leverages the VectorCAST Change-Based Testing technology to reduce the testing
cycle time. Change-Based Testing uses advanced heuristics path and call tree analysis to identify the
subset of tests affected by each source change and then automatically reruns only those tests. This
incremental execution of tests is much faster than executing the entire test suite, which can take
hours. It also means that when the QA team does run the full test suite, they are likely to have a clean
test run.

In short, VectorCAST/QA allows team members to collaborate on test activities, shortens test times
and provides up-to-date metrics on release readiness.

How It Works

VectorCAST/QA integrates with your build system and existing test infrastructure to collect key
metrics such as code complexity, test case status, and code coverage data.

No changes to your existing work flow or tools are required. As your normal system testing activities
take place, a data repository is constructed. This repository is queried to provide answers to
questions such as "What tests do | need to run for this set of code changes?"

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2
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Source
Code
Metrics

) Code
Build

System VectorCAST/QA Coverage

Data

Dashboard
Reporting

Test Infrastructure

VectorCAST/QA provides the following capabilities:

>

Test Collaboration - VectorCAST/QA allows users to easily run all flavors of test without
needing to learn new tools or processes. Connectors are configured once and then leveraged
by the entire team.

Integrated Code Coverage - VectorCAST/QA automates the capture and maintenance of
code coverage data during testing, allowing users to quickly identify untested portions of the
application and determine resources needed to improve testing thoroughness.

Change-Based Testing - Using the data gathered from the build system and from monitoring
system test activities, VectorCAST/QA identifies correlations between tests and code. As the
code changes, it automatically computes the minimum set of tests required to provide complete
testing of the change.

Change Impact Analysis - Change Impact Analysis can be used to identify the impact of a set
of source code changes on the quantity of testing required. This provides developers with the
ability to make better decisions when implementing their changes.

Test Case Maintenance - Legacy test cases are often poorly documented and seldom
evaluated for improvement as the application matures. VectorCAST/QA provides visibility into
the parts of the application that each test stimulates, allowing you to gauge the value of each
test and identify redundant tests.

Continuous Testing - VectorCAST/QA integrates easily with Continuous Integration (ClI)
Servers such as Jenkins to allow tests to be distributed across a farm of physical or virtual test
machines.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



DO-178C
ED-12C

..).

EN 50128
EN 50657

S

Work Flow Scenarios



INITIAL SETUP 14

Initial Setup

e "

Before you begin:

These example Work Flows are run on a Windows platform and the following assumptions are
made:

> You are running on Windows (note that Linux is also supported, but our examples are run on
Windows).

> VectorCAST 2026 is installed.

> You are using the FlexLM license server.

> You are licensed for VectorCAST/QA Enterprise.

> You have source code located under one parent directory (note that multiple directories are
supported, but the Work Flow examples assume only one directory).

> You are able to build the source code on Windows.

> You have test cases that run on Windows.

. J

Using the Lua Example

The Work Flow examples use Lua source code. The Lua application is an open source project for a
language interpreter for the Lua language. It is shipped with VectorCAST and everything that you
need to run these examples is located in the VectorCAST installation directory under
Examples\cover\lua_demo.

The Lua example already has all the source code under one parent directory, provides us with a way
to build the source code on Windows, and also provides us with test cases that run on Windows.

lua_demo contains three main directories: doc, src, and tests, aswell asaMakefileanda
README file.

All source code is located in the src directory. The source is built with the command ‘make
generic’. Create an empty directory. The directory path should not contain any blanks. The
directory can be located anywhere, but in our example it is located in C:\ and named gqa_example.
The make target 'generic' refers to the Lua platform target and works with our examples.

The test cases contained in the tests directory are Lua programs that test different parts of the Lua
interpreter application and are part of the open source project. The tests are run by adding them to the
Lua command line.

Preliminary Setup

1. Open a Windows Command Prompt.
Set VECTORCAST _DIR to your installation directory.
Set VECTOR_LICENSE_FILE to your license file.

set VECTORCAST DIR=<installation-directory>

set VECTOR LICENSE FILE=<license-file>

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



INITIAL SETUP 15

Command Prompt

2. Create an empty directory. The directory path should not contain any blanks. The directory can
be located anywhere, but in our example it is located in C:\ and named gqa_example. Open your
newly created directory. In our example we change to ga_example.

cd c:\
mkdir ga example

cd ga example

Command Prompt

Make empty ga_example
directory on c:\ drive

3. Forourexample, we will use the Lua application source located in the VectorCAST installation
directory under Examples\cover\lua_demo.

Copy the 1ua_demo directory to the newly created gqa_example directory. Note that you must
name the directory ExampleSource, since our script will look for that name.

xcopy /S "SVECTORCAST DIR%\Examples\cover\lua demo\*"
%CD%\ExampleSource\

Command Prompt —
mpleSou

Copy source to new
directory

We now have an ExampleSource directory containing three subdirectories: doc, src, and
tests. The src directory contains all the source code for the example. The tests directory

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2
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contains the test scripts to test Lua. The application is built using the Makefile found in the
ExampleSource directory.

Command Prompt

Now the preliminary setup is complete and we can start VectorCAST.

Launch VectorCAST/QA
1. Use the following command to start VectorCAST/QA.

c:\ga_ example>$VECTORCAST DIR%\vcastgt

Confirm that your working directory is your newly created source directory. In our example, our
working directory is C: /ga_example. Ifitis not correct, set it to the correct directory by
selecting File => Set Working Directory... from the Menu Bar.

Create a New System Testing Environment

1. From the Menu Bar, select File => New => System Testing Environment.

= (<1 Cc -+ Uit Test Environment

Ada Host Unit Test Environment

E
Ada Target Unit Test Environment L4

F
! System Testing Environment
ViectorCAST Project R‘ 4
¥ MNew Document Ctrl+T
2. The Create New Environment dialog opens on the Choose Compiler pane. Select the compiler

VectorCAST MinGW => C using the Choose Compiler drop-down menu. Verify that the
C/C++ box is checked for the language of the source files, and that the Ada box is unchecked.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



INITIAL SETUP 17

Click the Next button.

Lua source files are in C

Create New Environment ? X
Choose Compils
cicit ada || /( Enter the compiler J
= Choose Compiler
[ choose Compier | | vectorcasT Mincw () |
ARM " | Name the Environment
Analog Devices
. L 0 Locate Source Files
Borland ‘ M: |
ELL Coverage Options
Clang

r/Debug } Language } Misc ] Mixed CfC++ \ Compiler Integration ]

Code Composer
Code Composer Studio
CodeWarrior

Summar:
Include flag: Define flag: v

1 Jlo J

Flag to create an object file: Preprocessor file:

I[= I J

Defined variables:

Choose Compiler | + | x

Cosmic

DDCI

Diab

Fujitsu

GNU Native

GNU Target

Green Hills

Hightec

IAR

Intel

Keil

Metaware

Microchip

Microsoft VisualC++
NEC

National Instruments

Paradigm
QNX
Renesas
Rowley
ST Micro
Score
Sun Forte
Tandem
Tasking

Unix

WindRiver b ot = 4

3. The Create New Environment dialog opens on the Name the Environment pane. Enter
LuaSystemTesting-QA for the Project Name. Enter LuaSystemTesting for the name of the
environment. Select the Next button.

( Enter project name )

T x

Pl / /( Enter environment name |
/ / Choose Compiler

Create Mew Environment

#
Project Mame: l LuaSystemTesta-QA /
Environment Mame: [Luasystgm'resﬁng| e ] [ Load... ] Name the Environment
Locate Source Files
System Test Template
Default a ] Coverage Options
Summary
wveShell
Database file: ’ = ‘

L3

Command verb:

[ Save ][ < Back ] [ N‘ex;ﬁrl—] Cancel ] Build

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



INITIAL SETUP 18

4. Locate the source files and set the Base Directory by clicking the file browser button to the right
of the Base Directory field. Use the file browser to navigate to the location of our source directory
atC:\ga_example\ExampleSource\src. Click the Choose button.

Create New Environment Click to open file

? X
browser
Locate Source Files
— Choose Compiler
Base Directory: {C:fqa_example/ExampIeSour:e,"srtl 7 I ‘ ] ’
Source Directogles: 0 files Directory Contents g I} Name the Environment
src Locate Source Files
Coverage Options
Choose directory ? *
mary
Look in: [ C:\ga_example\ExampleSource\src = ] \) J o @

! My Computer ‘g lapi.c ﬂ Idblib.c E liolib.c \ﬂ lopcodes.h lﬂ Itable.h ﬂ lundump.h
2 verbtm |h] pin €] idebugc |C] texc |C] tsib.c |C] tabibc |G wtfsib.c
‘g lauxiib.c ﬂ Idebug.h |h| lex.h Q Iparser.c Q Itm.c ;ﬂ lvm.c
ﬂ lauxiib.h g Ido.c ﬂ llimits.h ﬂ Iparser.h ﬂ Itm.h ﬂ lvm.h

C| Ibaselib.c ﬂ Ido.h Q Imathlib.c ﬂ Iprefix.h Q lua.c Q lzio.c
jib.c Q Idump.c Q Imem.c Q Istate.c ﬂ lua.h ﬂ lzio.h
‘g Icode.c Ifunc.c ﬂ Imem.h ﬂ Istate.h lﬂ lua.hpp Makefile
Lﬂ Icode.h ﬂ | Lg loadiib.c Q Istring.c g luac.c

‘E] Icorolib.c \E] lgc.c lobject.c \E] Istring.h \E] luaconf.h

‘g Ictype.c ﬂ lgc.h ﬂ lobject Lﬂ Istrlib.c

‘ﬂ Ictype.h g linit.c E lopcodes.c Q lundump.c

«l [ [v]
Show Header Files

Save I < Back Build
Files of type: ‘Direcmnes =2 | [ xcanc;‘< ‘

Click Choose button to
specify the directory as
the Base Directory

|h] taib.h

5. Highlight the source directory to display the contents (files and folders) of the source directory in
the Directory Contents pane on the right. We will be including our header files in our
environment, so we also must check the Show Header Files box at the lower left corner of the

window. All of the source files are listed in the Directory Contents pane on the right, and all are
unchecked.

Check the box by the srec directory to include all the files in the directory. By default, all of the
files are checked as included.

Uncheck source files in the Directory Contents pane to exclude them from the Cover
environment. For our example, we will select all 61 files. Click the Next button.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



INITIAL SETUP 19

Locate Source Files

> — Choose Compiler
Base Directory: ‘C:"L‘Ja_E}(aITIp|EfEXamp‘ESOUr(E,’Sr( A4 I l ]
Source Directories: 61 files Directory Contents Name the Environment
) s v lapi.c B Locate Source Files
P . v lapi.h
Highlight to display s Coverage Options
contents of src directory. v lauxdib.c
Check bpx to mn_lcude all < auxli.h Summary
the files in the directory.
4 Ibaselib.c —
B < Ibitlib.c
f'; L4 Icode.c
5
¥ Toggle check ‘boxes to v lcode.h
= include or exclude files
8 from the environment L4 Icorolib.c
“ v lctype.c
¥ Ictype.h
v Idblib.c
Check box to include i ldebug.c
header files in the \debug.h
environment
4 Ido.c
o4 Ido.h =
+| Show Header Files
Build

| Save ] [ < Back l [ Next 1}—] [ Cancel

~— Tip: We recommend that you include source files by checking directories. Doing so

| |
./

makes it easier to sync your environment with your source repository.

6. The Coverage Options pane opens. Select the Coverage Type to be set for the environment
after building it. We will use Statement coverage, which is the default coverage type. Click the

Next button to view the environment Summary.

Rev: d2bd547
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Create Mew Envircnment

Coverage Options

Coverage Type:
-
Statement S|
Coverage perspe: Coverage I/O type:
@ Translation unit () Source file ® RealTime () Buffered () Animation
"

Instrumentation Options l T

| Show True and False in 'for' log

Default coverage type for | runctions
environment is Statement |
coverage

Result Changes | ‘[E]

tatch blocks as branches

+/| Instrument unreachable code

Instrument blocks for statement

| Pack instrumentation storage
Reduce memory overhead using

Dump coverage in binary format

Instrument for function call coverage

Instrument for function and function call coverage

Instrument implicit default case for switch-case blov

Consider case fallthrough for branch coverage

—rormowrrmres as covered in all units
! Instrument variable dedarations in C
Instrument using macros in ¢_cover.h
CovVerage +'| Generate basis paths for constant branch conditior
Avoid using comma operator in dedarations
Treat initialization of data couple as write
Ignore access error when read follows address of

global buffers Instrument template instantiations

Use static memory allocation on

Maximum covered subprograms: | 1000 @ Maximum MC/DC expressions:

the target

Choose Compiler

Name the Environment

Locate Source Files

Coverage Options

‘ Save ] [ < Back ] Neﬁ E Cancel ‘

Build |

7. The Summary page shows the 61 files that we have selected to be added to our environment.
Click the Build button to build the environment.

Mew Environment

Summary

The following files will be added to the cover environment:

File (51)

Choose Compiler

Name the Environment

<<filter>>
${SourceRoot)Vapi.c
&(SourceRoot)Yapi.h
&(SourceRoot)auxlib.c
$(SourceRoot) Yauxlib.h
$(SourceRoot)|baselib.c
${SourceRoot) bitlib.c
&{SourceRoot)code.c
${SourceRoot)code.h
&(SourceRoot)corolib.c
&{SourceRoot)ctype.c
&(SourceRoot)ctype.h
${SourceRoot)dblib.c
$(SourceRoot)Ydebug.c
$(SourceRoot)debug.h
&{SourceRoot)Vdo.c
&(SourceRoot)do.h
$(SourceRoot)Ydump.c
$(SourceRoot)func.c
$(SourceRoot)Yfunc.h
${SourceRoot)Ygc.c
${SourceRoot)Ygc.h

Selected files to be
included in the

LuaSystemTesting
environment

Locate Source Files

[»]

Coverage Options

Summary

[«T

Next > [ cancel

\ Blild ]
Lg

Rev: d2bd547
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8. Ournewly created Cover environment, LuaSystemTesting, is displayed in the Environment
View pane. If it is not, in the Project Tree located under the Project View, right-click on the
SystemTesting node and select Expand All Children.

Project View

Project e
-7 lLuaSystenTesting-QA Right-click to expand
§Imuorted Results node
- VectorCAST_MinGW_C
=; @S temTesting
=35T-Group - -
mLua‘SystemTesﬁng e

§ st N
P n
New migrated b e cotgoen

cover environment

displayed within the -

LuaSystemTesting- o tuies

QA project o — .

€ tooe
- -

Expand All Children
Collapse All Children k

9. Ifthe Environment View panes are not already open, double-click the Environment node to open
the environment in the Environment View panes.

* Environment View

[v]

Filtered files: 35 of 35 »

lauxdib.c

5
51
5
51
5
5
5

Ibaselib.c
Ibitlib.c
lcode.c
lcorolib.c
Ictype.c

Idblib.c Environment view
ldebug.c opened

Ido.c

ldump.c
lfunc.c

x
=]
3
(=9

/ | v ¥ Fiter
7 - Ad

Coverage results (0)

10. Close the environment by selecting File => Close Environment from the Menu Bar.
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Instrument For Coverage

In this Work Flow, we will instrument our LuaSystemTesting environment for Statement coverage.

Open the Environment

1. Inthe Project Tree, select the LuaSystemTesting environment and double-click. (If you do
not see the environment, right-click on the SystemTesting node and select Expand All
Children).

Praoject View
Project | & L5 B P F FC
- LuaSystemTesting-QA
“Imported Results

- VectorCAST_MinGW_C &1

- {§75ystemTesting

Crouble-click to open
environment

QLuaSystemTesh'ng E‘

Set Coverage Type

1. Inthe Environment View, select ALL of the source files. Right click anywhere in the source file
list and select Set Coverage Type from the context menu. Note that Statement coverage,
which we selected when the environment was originally created, is already selected as the
default coverage type for our environment.

* Environment View
Filtered files: 35 of 35 w
B lapi.c

B laudb.c

B Ibaselib.q Open Caoverage Viewer

B Ibitib.c Instrument

~ Statement (Default)

Statement coverage is set as the
environment's coverage type

Instrument for Coverage

1. Inthe Environment View, select ALL of the source files. Right click anywhere in the source file
list and select Instrument from the context menu.
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£ Environment View

Filtered files: 35 of 35 A
lapi.c

lauxdib.c

Open Coverage Viewer

Ibaselib.c

itib.c W
e Set Col.erage Type

View
lcoralib.c

Ictype.c Sawve Coverage Reports...
dblib.c £+ Append Cover IO

ldebug.c

ldo.c

- - - e e - e

2. You will see a message in the Message window as the files are instrumented for Statement
coverage.

Messages

Message | Error |

Instrumenting file luac.c
Instrumenting file lundump.c
Instrumenting file lutfalib.c
Instrumenting file lvm.c
Instrumenting file lzio.c

Append Cover IO

Some files should have the c_cover_io. cfile appended during instrumentation. By doing so we
eliminate the need to add the <cover env>/c_cover_io.cfile on the command line when
compiling the instrumented sources. Typically, only one unit per Cover environment is selected in
order to avoid redefinition errors during compilation, and it is usually the one with the main ()
function. In our example, we are selecting two source files, 1ua. c and luac. ¢, to append.

1. Inthe Environment view, right click on the source file 1ua. c and select Append Cover IO from
the context menu.
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® icon shows that lua.c
has already been
appended

Environment View

Filtered files: 35 of 35 Statements | Branches Pairs
Istate.c ————
@ Istring.c 1
Istriib.c ————
Itable.c ]
[ tablib.c ———
[tm.c ————

lua.c

[ lundump.c
utfalib. ¢
[£7 wm.c
lzio.c

x | Find

MName

(5 e S

- - w-

Select to append
| Filter

Append Cover IO

2. The source file will be immediately reinstrumented. Repeat the step for the source file 1luac.c

Close the Environment

1. Close the LuaSystemTesting coverage environment and return to the System Testing project
by selecting File => Close Environment from the Menu Bar. You will be prompted to save your
changes to the VectorCAST Project. Select the Save button.

Notice that the status panel now indicates that Statement coverage has been initialized.

2roject View

Project

LuaSystemTesting-QA

- Elmporbed Results
—| VectorCAST_MinGW _C
t I!1@&:;5ysh\amTesting

B 3ST-Group

B a® £ s B P
— Bars indicate statement
coverage has been
E‘ - initialized
|
i
O

E....ELuaSysbemTesh'ng &:l
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Edit Testing Script and Build
Edit the systems_tests.py script

To run the full test suite for our example, we must first update the testing script (system_tests.py).
Each time a new system test environment is created, its own <environment name> system
tests.py script is created, which defines its own build and execution commands.

1. Right-click on the LuaSystemTesting Environment node in the Project Tree and select
System Testing => Edit Script from the context menu.

Project View
Project 2| oP| A7|s B [P
= LuaSystemTesting-QA
Imparted Results
= h’e}ctoECAST_MinG'L“J‘_C B
=1 ¢ SystemTesting

o ST-Group

Q. Lu=svsterrestng | B
B rant e =

»
-

st | Edi st

2. Forourexample, the LuaSystemTesting system_ tests.py scriptis created and opens in
the Text Editor. The configuration script is fully customizable and allows you to define the
application build commands, list of test cases, and test execution commands for an application.

At a minimum, VectorCAST/QA requires the following to be updated:

> The directory location where we run the make command
(self.locationWhereWeRunMake)

> The top level make command (self. topLevelMakeCommand)

> The directory location where we run the tests (self.locationWhereWeRunTests)

> The name of the test executable (self.nameOfTestExecutable)

> The test case names (self .masterListOfTestCases)

> The command used to run the tests (implementation for function commandToRunATest)
> The interpretation of the test results (implementation for the function
interpretTestResults)

The following steps will discuss each modification to the script required for our example.

3. First, for our example, three variables are created to help find the location of the main
ExampleSource directory, the source code directory (src), and the test scripts directory
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(tests).
(w1 Text Editors X
a system_tests.py A X
23
35 class SystemTestsConfiguration{ocbject):
R L def _ init (self):
Set variables for the 7 self.example_dir = cos.path.abspath('ExampleSource’)

location of the
directonies

self.source_dir = os.path.join(self.example dir, '"src')
self . tests_dir = os.path.join(self . example dir, 'tests')

41 # Set the enviromment's variables for spawned processes

self.example dir = os.path.abspath('ExampleSource')
self.source dir = os.path.join(self.example dir, 'src')
self.tests dir = os.path.join(self.example dir, 'tests')

4. Next, the PATH environment variable is updated to point to the compiler used in our example.

= Text Editors ? X |

‘ a system_tests.py ? X |

35 class SystemTestsConfiguration{cbject):

3 def _ init_ (self):

37 self. example_dir = os.path.abspath('EzampleSource’)

38 self.source_dir = os.path.join(self. example dir, 'src')
Update PATH EE] self.tests_dir = os.path.join(self.example dir, 'tests')

environment variable

$ Set the enviromment's variables for spawned processes

self environmentVariables = {'PATH':
os.pathsep.join([os.path.join(os.environ['VECTORCAST_DIR'], 'MinGW', 'kbin'), os.environ['PATH']])}
43
self.environmentVariables = {'PATH': os.pathsep.join([os.path.join

(os.environ['VECTORCAST DIR'], 'MinGW', 'bin'), os.environ
["PATH']]) }

5. Update the directory location where we run the Make command.

() Text Editors & X |
a system_tests.py # X ‘
)
44 # This is the path to where the build or make command should be executed
45  For example: self. locationWhereWeRunMake = '/home/mySourceCode/locationOfMyMakeFile”

self locationWhereWeRunMake = self example dir

Update directory for
Make command

self.locationWhereWeRunMake = self.example dir

6. Update the top level Make command.

[ I Text Editors ? X |
‘ a system_tests.py # X |
48 # This is the top level make cormand needed to build the application

49 # For example: self.toplevelMakeCormand = 'make’
Update top level Make 50 self.toplevelMakeCommand = os.path.join{os.environ[ 'VECTORCAST DIR'], 'MinGW', 'bin',
command 'mingw3Z-make generic')
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self.topLevelMakeCommand = os.path.join(os.environ['VECTORCAST
DIR'], 'MinGW', 'bin', 'mingw32-make generic')

7. Update the directory location where we run the tests.

Text Editors # X |
system_tests.py # X |

Lw]
a

53 # This is the location where we should run the tests.

Upda’te location 54 i _For example: self.locationWhereWeRunTests = '/home/locationWhereWeRunTests'

to run tests 5% self.locationWhereWeRunTests = self.tests_dir
S€ F This is the name of the test application to be invoked when running a test
57 ¢ For example: self nameQfTestExecutable = "myRpplication’
EE] self.nameOfTestExecutable = "'
11
self.locationWhereWeRunTests = self.tests dir

8. Update the name of the test executable.

[w] Text Editors # X |
[] system_tests.py ? X |

3 # This is the location where we should run the tests.

54 4 For example: self.locationWhereWeRunTests = '/home/locationWhereWeRunTests'
5 self. locationWhereWeRunTests = self tests_dir

€

5 # This is the name of the test application to be invoked when running a test
Update name of § For example: self.nameOfTestExecutable = 'myApplication’
test executable self nameCfTestExecutable = 'lua_exe’

)

self.nameOfTestExecutable = 'lua.exe'

9. Listthe names of the test cases.

1] Text Editors ? X |
a system_tests.py # X |
2 List of TestCase to run against the instrumented executable
# For example: self masterListOfTestCases = [TestCase('Testl'), TestCase('Test2')]
self masterListOfTestCases = [TestCase("all.lua"), TestCase("api.lua"),
N TestCase ("attrib.lua"™), TestCase("big.lua"), TestCase("bitwise.lua"), TestCase("calls.lua"),
List OTf ’IGSI cases to run TestCase ("closure.lua™), TestCase("code.lua™), TestCase("constructs.lua™),
against instrumented TestCase ("coroutine.lua"), TestCase("db.lua"), TestCase("errors.lua"), TestCase("events.lua"),
executable TestCase ("files.lua"), TestCase("gc.lua™), TestCase("goto.lua"), TestCase("literals.lua"),
TestCase ("locals.lua"), TestCase("main.lua"), TestCase("math.lua"),
TestCase {"nextvar.lua”),TestCase ("pm.lua"), TestCase("sort.lua"), TestCase("strings.lua"),
TestCase {"tpack.lua"), TestCase("utf8.lua"), TestCase("vararg.lua"),TestCase("verybig.lua")]|
=]
a = " "
self.masterListOfTestCases = [TestCase("all.lua"), TestCase

("api.lua"), TestCase("attrib.lua"), TestCase("big.lua"), TestCase
("bitwise.lua"), TestCase("calls.lua"), TestCase("closure.lua"),
TestCase ("code.lua"), TestCase ("constructs.lua"), TestCase
("coroutine.lua"), TestCase ("db.lua"), TestCase ("errors.lua"),
TestCase ("events.lua"), TestCase("files.lua"), TestCase("gc.lua"),
TestCase ("goto.lua"), TestCase("literals.lua"), TestCase
("locals.lua"), TestCase("main.lua"), TestCase ("math.lua"),
TestCase ("nextvar.lua"), TestCase ("pm.lua"), TestCase("sort.lua"),
TestCase ("strings.lua"), TestCase("tpack.lua"), TestCase
("utf8.lua"), TestCase("vararg.lua"),TestCase ("verybig.lua")]
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10. Enter the command used to run the tests.

Text Editors

X
LuaSystemTesting_system_tests.py X ‘

a2 def commandToRuniTest(self, test_case):

ser defined function should contain the logic to compute the
needed to execute a test.

85 Ccommar

Invoke
commandToRunTest
andpassita

testcase

By default, we invoke commandToRunTest and pass it a TestCase

return os.path.join(self.source dir, self.nameOfTestEmecutable) + ' -e_soft=true -e_port=true -
e_nomsg=true ' + os.path.join{self tests_dir, test_case.get_name())

return os.path.join(self.source dir, self.nameOfTestExecutable) +
' -e soft=true -e port=true -e nomsg=true ' + os.path.join
(self.tests_dir, test case.get name())

11. Next we define the interpretation of the test results. The function uses 2-tuple, where the first
element represents the number of passed expecteds and the second element represents the
total expecteds. These values are displayed in the "Expecteds" column in the Test Case
Summary Report. (To access the Test Case Summary Report, right-click on an Environment
node in the Project Tree and select Reporting => Test Case Summary Report from the
context menu.)

For our example, the tests do not provide any easily interpreted return values, so the tuple is
simply set to 1,1 (meaning one expected value is passed out of one for all of the tests).

[w] Text Editors - XK |
a system_tests.py ® X |

54 def interpretTestResults (self, testName, returnCode):

defined

Define
interpretation of
test results

zetuza 1,1

return 1,1

12. Save your changes to the LuaSystemTesting_system tests.py file by selecting File =>

Save from the Menu Bar. Alternatively, select the Save button 1 on the Toolbar.

Build the Instrumented Code

1. To build our environment, select the LuaSystemTesting environment node and right-click.
Select Build/Execute => Incremental from the context menu.

2. The Manage Status viewer opens automatically showing the build progress. At the completion
of the build, the Manage Incremental Rebuild Report is displayed.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



EDIT TESTING SCRIPT AND BUILD 29

Manage Incremental Rebuild

Environments Affected

Environment Rebuild Status Unaffected Tests Affected Tests Total Tests
VectorCAST_MinGW_C / SystemTesting / LuaSystemTesting Full Rebuild Succeeded 0 0 0
Totals 1171 (100%) 0 0 0

Files and Functions Affected

Environment Changed Files Changed Functions Global Scope Change
VectorCAST_MinGW_C / SystemTesting / LuaSystemTesting None None No

Test Cases Affected

Environment Affected Tests Test Case Type Affected Test List Reason
VectorCAST_MinGW_C / SystemTesting / LuaSystemTesting 0/ 0 (0%) None

Also note that when the build is complete the Build Status column in the Project Tree now shows
green check marks indicating successful build status. Hover over the check marks to see
popups with the build details. Hover over the environment node to see the location of the build
directory and the coverage application strategy.

Project View
Project W #P A&s B P |F |FC
B LuaSystemTesting-QA ' ||

Jimported Results

(5 VectorCAST_MinGW_C &l v (|
- ) SystemTesting v [ Hover over check marks
ST-Group v for build details

LuaSystemTesting &] W 1
Build directory: C:/qa_example /LuaSystemTesting b?ouildf&S?lGBO‘lS

Coverage Application Strategy: During Build Build NORMAL 100%
Executed Test Cases NOT EXECUTED

Expected Results
[Hover over environment node to] Statements 0/9509 0%

see build directory location and
coverage application strategy
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Run a Test Interactively

VectorCAST provides the ability to manually select a single test or a set of tests for execution in a
System Test environment. Tests can be selected by Test Name and Test Status, allowing the user to
run all or any subset of tests for the environment.

Run a Single Test

1. For our example, we will select a single test to run interactively. Right-click on the
LuaSystemTesting environmentin the Project Tree and select Execute => Interactive from
the context menu.

Project View
Project W #2 £s B P F FC
B LuaSystemTesting-QA v ]
i SImported Results
51 VectorCAST_MinGW_C v
- (65 SystemTesting v —
- @525 T-Group v —
Q LuasystemTesting [TH g ]

A% Build/Execute 4
% Buid

Execute »
&] Open Configuration

Properties

Full

Incremental

Interactive

Flmme

2. The Run System Tests dialog opens. We will run a single test case, all. lua. Highlight the
all. lua test case located in the Test Name column and select the Run Selected button.

Run System Tests X

Test Name (28) Test Status

o

v

Highlight the test
case to select

[

tirib. lua

big.lua

bitwise.lua

calls.lua

dosure. lua

roda s

| |l

| RJun Selected (1) ‘ [

Run the selected v L3
test case

3. The Manage Incremental Rebuild Report is displayed. Note that only our manually selected test

Cancel
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case all. lua was executed.

Manage Incremental Rebuild

Environments Rebuilt

Environment Rebuild Status Preserved Tests Executed Tests Total Tests
VectorCAST_MinGW_C / SystemTesting / LuaSystemTesting Rebuild Unnecessary 0 1 1
Totals 070 (0%) 0 1 1

Only our selected test case,
all.lua, was executed

Test Cases Executed

Environment Executed Tests Test Case Type Exeguted Test List Reason
VectorCAST_MinGW_C / SystemTesting / LuaSystemTesting 1/ 1 (100%) Auto all lua Selected

View the Execute Log

1. Toview the Execute Log for LuaSystemTesting, right-click on the LuaSystemTesting
environment in the Project Tree and select View Execute Log from the context menu.

2. The Execute Log opens in the Text Editor. The log indicates that only our selected test case,
all.lua, is executed.

w1 Text Editors ( )

Tl Execute Log for LuaSyste@VL Executing the test all lua
1 Bunning test: all.lua -

2 COMMRND: C:\ga example\ExampleSource\srechlua.exe —e_ soft=true -e_port=true -e_nomsg=true C:
“ga_example\ExampleSource‘\testsiall_lua in C:\ga example‘ExampleSource‘\tests at 2021-0Z-12
14:02:30

3 current path:

4 YArECi\ga example’\ExampleScurce’srchlual?.lua;C:\ga_example\ExampleSource\srchlua\?\init.lua;C:

“ga_example\ExampleSourcel\srech?_ lua;C:\ga example‘ExampleSource'sroy?hinit lua;C:

“ga_example’\ExampleSource’srch . Zshare’lua’\5.3%7?. lua;C:\ga example’ExampleSourcehsrch . .

“sharehluah5. 3% 2\init. lua; .47 . lua; .4 ?hinit . lua***+

5

€ —-——= total memory: 41.9%9E, max memory: 41.9E --——-
7

=) time: O {+0)

]

10 kkkdd FILE 'main.lug'teraw

1z wwwws FILE "go.lua’*assw
13 testing garbage collection
14  tables

15 strings

1€ functions

17 functions with errors

1% 1long strings

1% steps

20 steps (2)

21 clearing takbles

22  weak tabkbles

23 +

24 self-referenced threads

25 CK

2€ —-——- total memory: 2.1M, max memory: 2.1M --—

253 time: 0.215% (+0.Z1%)

20 xk kst FILE 'db_lua'*dds

21 testing debug library and debug information
32 +

33 +
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View Coverage Results

1.

Next, we will view the Test Results for all. 1ua. Double-click on the LuaSystemTesting
environment node in the Project Tree to open the environment. In the Environment View, check

the box next to the all. lua test results.

+ | Environment View

Filtered files: 35 of 35 v [SEtEment= | =l
[ lapi.c — =
[ lauxib.c —
[ Ibaselb.c —
[ Ibitib.c ————
[ lcode.c —
[¢9 lcorolib.c —
X [Find T & v Fiter ]
Coverage results (1) - =]

Selecttest resultsto |
open Coverage viewer
L v,

2. The Coverage Viewer opens in the MDI window. For more information on viewing coverage

results, see "The Coverage Viewer" on page 126.

D

m Coverage # X |
m Coverage and Probes for lua.c ® & X |

Subp Cond (T)
o —||— 2T 20 IT [TIUnEIUS (L, &gV, SCIIDTTT SXSCULE SLUUIENCS —= and AU

if (script < argc && /*
return 0;

if (args
doREPL (L)

else

/* -i optio:
/* do read

if (script = argc && !(args &

if (_isatty(
(((&_iob[0]))->_file)

)} { /* running in interactive mode? */

587 27 28 . print_version();
= 27 29 . doREPL (L) ; /* do
Green text and ” indicate ;lse
staterment is covered . dofile (L,
((void *)0)
}
Click ~icon to lua_pushboolean(L, 1); /

return 1;

expand/collapse
subprogram i

int status, result;
lua_State
if (L ==
((void *}0)

[

Click 1 iconto *L = lual_newstate()

open the source

code editor

1 _message (argv[0], "cannot
return

1

}

lua_pushcclosure (L, (&pmain),
lua_pushinteger (L, arge); /[*
lua_pushlightuserdata(L, argv)

return 0; /* something failed */
execute main script (1 there 1s one) */
handle script(L, argv + script) != 0)

r

eval-print loop */

read-eval-print loop */

}: /* executes stdin as a file */

/* signal no g -
Hover to see which test cases

int mailn (int argc, char **argv) {
create state:

lst argument */

|'34 of 243 statements covered {36%) i

(68 | 4))) { /* no arguments? */

execute the line of code

4””"
T}scace =f

not enough memory™);

; /* crept

0); /* to call 'pmain' in protected mode */

P

status = lua_pcallk(L, (2), (1), (@), Q,
((void *)0)
}i; /* do the call */
608 El . result = lua toboolean(L, -1); /* get result */
609 10 . report (L, status);
510 11 o] lua clos=(L); I
611 1z . return (result && status == 0) 7

[T
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Execute All Tests

1. Finally, we will execute all our tests by right-clicking on the LuaSystemTesting environment
node and selecting Execute => Incremental.

Project View
Project K| &P A5 |B |P |F |FC
2| JLuasystemTesting-Qa v v Il
glmported Results
]- ViectorCAST_MinGW_C v v m
E]--t{ft!)SyshemTesﬁng v v I
- 55 T-Group v v [l
B8 Q, LuasystemTesting !TAIAEAN |
A Build/Execute 4

&7 Buid .

Incr;ental

Interactive

E Open Configuration
Properties

Clean...

2. The Manage Incremental Build Report is displayed. Note that all our tests are run, but
VectorCAST/QA Enterprise with Change-based testing preserves the previous result for
all. lua, since no source code change occurred to affect that test.

Manage Incremental Rebuild

Test results for all.lua are
preserved and the test is

Environments Rebuilt notrun

Environment Rebuild Status Preserved Tests Executed Tests Total Tests
VectorCAST_MinGW _C / SystemTesting / LuaSystemTesting Rebuild Unnecessary 1 27 28

Totals 070 (0%) 1 27 28

Test Cases Executed

Environment Executed Tests Test Case Type Executed TestList Reason
VectorCAST_MinGW_C / SystemTesting / LuaSystemTesting 27 / 28 (96%) Auto api.lua Missing
Auto attrib.lua Missing

Auto big.lua Missing

Auto bitwise_lua Missing

Auto calls.lua Missing

Auto closure_lua Missing

Auto code lua Missing

Auto constructs_lua Missing

Auto coroutine. lua Missing

Auto db_lua Missing

Auto errors_lua Missing

Auto events lua Missing

Auto files.lua Missing

Auto gc.lua Missing

Auto goto.lua Missing

Auto literals lua Missing

Auto locals.lua Missing

Auto main_lua Missing

Auto math.lua Missing

% Auto nextvar lua Missing
Auto pm.lua Missing

Auto sort lua Missing

Auto strings.lua Missing

Auto tpack.lua Missing

Auto utf8_lua Missing

Auto vararg.lua Missing

Auto verybig.lua Missing
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The Python Configuration Script

The Python Configuration Script contains functions that are invoked by VectorCAST to provide
custom build and execute commands. Each time a new system test environment is created within a
project, its own <environment name> system tests.py scriptis created, which defines its own
build and execution commands. The configuration script is fully customizable and allows the user to
define the application build commands, list of test cases, and test execution commands for an
application.

To open and edit the Configuration Script, right-click on a Cover Environment node and select
System Testing => Edit Script from the context menu.

Project View

T /4 A&s B P F FC
B ga_demo v v M
Imported Results
- VectorCAST_MinGW_C By v m
- (453 TestSuite v v M
4. e Group v « M
I‘ cover_demo v v M
6 Build/Execute 3
[ Right-click on the }/453 Build 8
Cover environment A Exeaute b
5] Open Configuration
Properties
Clean...
¢ Refresh

Edit Seript
MA- Reporting ¥ Define J&erage Components
Disable L4

Apply Coverage to Source Tree  +

Select 4

The Python Configuration Script opens in the Script Editor. Modify the script as required and save
changes.
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2% class SystemTestsConfiguration(object):

30 def _ init__(self):

31 self.example_dir = os.path.abspath('ExzampleSource’)

32 self source_dir = os.path.join(self.example_dir, 'szc')

33 self.tests_dir = os.path.join(self.example dir, 'tests')

34 ¢ Set the environment's varisbles for spawned processes

35 self environmentVariables = {'PATH': os.pathsep.join{[os.path.join(os. environ['VECTORCAST DIR'], 'MinGW',
'bin'), os.environ['BATH'11)}

3€

# This is the path to where the build or make command should be executed
# For example: self locationWhereWeRunMake =

2
( Maodifiable python script )
self. locationWhereWeRunMake = self.example_dir

' /home/mySourceCode/locationOfMyMakeFile"

40

41 ¢ This is the top level make command needed to build the application Build command

42 # For example: self toplevelMakeCommand = 'make’

43 self toplevelMakeCommand = os.path.join(os.environ['VECTORCAST DIR'], 'MinGW', 'bin', 'mingw32-make
generic’)

44

45 # This is the location where we should run the tests.

# For example:

Executable
command

# This iso

self locationWhereWeRunTests =

' /home/locationWhereWeRunTests”

self.locationiWhereWeRunTests = self.tests_dir

2 _name of the test application to be invoked when running a test

50 $ For example: SET$wgameOfTestExecutable = 'myipplication’

51 self nameOfTestExecutabl® = "lua.exe'

52 List of test
53 ¢# List of TestCase to run against the instrumented executable cases
54 # For example: self masterListOfTestCases = [TestCase('Testl'), TestCase('Test2')]

55 self masterListOfTestCases = [TestCase("all.lua™), TestCase("api.lua"), TestCase("attrib.lua"),

TestCase ("big.lua™),
TestCase ("constructs.lua"),
TestCase ("events.lua"),
TestCase("locals.lua”),
TestCase ("sort.lua”™),

TestCase("bitwise.lua"),
TestCase ("coroutine.lua™),
TestCase("files.lua"),
TestCase ("main.lua”),

TestCase("strings.lua”),

TestCase ("calls.lua”), TestCase("closure.lua™), TestCase("code.lua”),
TestCase ("db.lua"), TestCase("errors.lua™),
TestCase ("ge.lua”™), TestCase("goto.lua™), TestCase("literals.lua"),
TestCase ("math.lua"), TestCase("nextvar.lua”),TestCase("pm.lua"),
TestCase ["tpack.lua”), TestCase("utf3.lua"),

TestCase ("vararg.lua”),TestCase ("verybig.lua™)]

Add a Test Case Using Python Configuration Script

To add a new test case that is already defined in the source code, first open the Python Configuration
Script by right-clicking on the environment node and selecting System Testing => Edit Script from

the context menu.

The configuration script opens in the Script Editor. Scroll down to the list of system test case names
and add the new test name to the end of the Python list. In our example, we add the test case "w".

Text Editors

| manager_driver.c.vcast.bak 2 X |
s ¢ %]
36 B
37 5
38 , order); 0
s
40 : case 'G':
41 (int)Get_Check_Total(2);
42 "The Total is %d\a", Total);
43
44 ' case 'C':
45 Clear_Table(1);
46 breax
47 :
48 order 7
45 order.Salad = CAESAR;
s0 order.Beverage = MIXED_DRINK;
51 Add_Included_Dessert (sorder);
52 break;
53 case 'w': case 'W':
54 Add_Party To_Waiting_List ("John");
55 break;
s case 'n': case 'N':
57 name = Get_Next_Party_To_Be_Sedged ()
52 break;
55 case 'i': case *
60 Initialize();
61
ez

\

Test case 'W' is defined in the
manager_driver.c source code and
is ready to be added to the
masterListOfTestCases

E

e to enabl.
vided = True

or spawned processes
: os.pathsep.join([z"C:/VCAST/MinGW/bin", os.environ['PATH'11)}

ild or make c
C: /VCAST/examp

nd needed to

ST/MinGW/bin/gce

# This is the top level ma

ame he ageDataFile
:/VCAST/examples/environments/qa_demo/cover_demo"
'TESTINSS.DAT'

self nameOfCoverageDataFile =

is the name of the

$ T
self.nameOfTestExecutable = "manager_driver"

test applica

£ TestCase to run ag

$ Li.
self.masterListOfTestCases =

[TestCase ("Place_Order™),
TestCase ("Get_Check_Total™),
TestCase ("ClearTable"),
TestCase ("AddIncludedDessert™),
TestCase ("NextParty”),
2 mment

understand

cest
s se stCaseSteps
TestCase ("Initia:

[restcase ("w™)1

, getShell()),

New test case
added

Save the script changes. Right-click on the environment node and select Execute => Full from the
context menu. VectorCAST will execute only the newly added test.
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Manage Incremental Rebuild

Environments Rebuilt

Environment
Compiler_Template_Mot_Used / TestSuite / cover_demo
Totals

Test Cases Executed

Environment
Compiler_Template_Mot_Used / TestSuite / cover_demo

Add a Manual Test

Mo rebuild necessary
since only one new test
case was added

Rebuild Status Preserved Tests
Rebuild Unnecessary 6
070 (0%) 6

Total Tests
7

1
/1 7

Only the one newly added test was executed

Executed Tests

Executed Test List Reason

Auto w

Executed Tests
177 (14%)

Test Case Type
Missing

( Newly added test case {

VectorCAST/QA supports manual tests in addition to automated test cases. Adding the test case
class ManualTestCase to the Python Configuration Script invokes a dialog allowing the user to
implement a manual test. Manual test results are added to the Cover environment and included in the

total number of tests.

A manual test case is implemented by right-clicking on the environment node and selecting System
Testing => Edit Script from the context menu.

The Python Configuration Script opens in the Script Editor. Scroll down to the list of system test case
names and add the manual test entry to the Python list using the following syntax:

ManualTestCase ('<TestName>', ' [<TestSteps>]"', '<NameOfTestExecutable>")

where the parameters required for the ManualTestCase class are <TestName>

and <NameOfTestExecutable>.

For example:
ManualTestCase

("manualTest",

The parameter <TestSteps> is optional.

self.getManualTestCaseSteps (), getShell())

B P F FC

&) Open Configuration
Propertes.
Cean...

¢ Refresh

Edit Saript
*| 4 Define Coverage Components

Apply Coverage to Source Tree  *
Selac. .

, gessnelln)
Enter new manual test
case in the master list
of test cases

On Windows platforms, test case names are case insensitive. To avoid unexpected results, be sure
to give each test case a unique name that does not rely on case to differentiate. For example, use
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manualTestl, manualTest2, instead ofManualTest, manualTest.

Save the script changes. To run a manual test case, right-click on the environment node and select
Execute => Interactive from the context menu. The Run System Tests dialog opens.

You can filter the list by entering the Test Name. You can also refine the list by enabling the Test
Status (Not Run, Failed, or Passed). The selection of multiple statuses is supported. By default, the
Failed and Not Run test statuses are enabled.

For our example, we will run only the manualTest test case. Our test case has not been run, so it
appears in the listing because the Not Run Test Status is enabled. To run the test, highlight the Test
Name, manualTest, and select the Run Selected button.

List contains test cases
with Not Run or Failed
status

Test Name (3) Test Status

(D

InitializeWs
MNextParty

M

[ Highlight the manual ]

test to select

[Run Seljscted (1) l ‘ Cancel |
g

Run the one
selected manual test

VectorCAST opens the Test Runner dialog for the manual test.

& vectorCAST-Test Runner [ 7] <]

Test Name [ manualTest "

Note that these entries use Test Directory [c:NCAST,fexamplesfenwunmentsiqa_demu/cuvsr_demu }

the parameters entered in
the configuration script

Test Command [C:\\"lindows\sysbemBZ\u‘nd.exe ]

In shell provided, run manager driver without any args.
ZKDECTED: Usage is displayed.

Click "Start Test" to begin the test.

When the test steps are complete, click "Pass", "Fail", or "Cancel” to return control to VectorCAST.

‘ | Cancel ‘ [ Pass ] l Fail

The fields displayed in the Test Runner dialog match the parameters passed to the ManualTestCase
class. Click the Start Test button to run the test executable application.
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A DOS command window opens displaying an input prompt. Select the test to be run. In our example,
we enter "N" to run the GetNextParty test.

d Prompt

When the manual test is completed, record the results by clicking the appropriate Pass or Fail button
on the Test Runner dialog. The dialog closes and the test results are added to the Cover
environment. Clicking the Cancel button closes the dialog and does not add the test results to the
total.

In our example we selected the Pass button at the conclusion of our manual test. Open the Coverage
Viewer for manager . c and note that coverage is now shown for the Get_Next Party To Be

Seated function.
[ Coverage .
|®1 Coverage and Probes for managerc @® @ X ‘

Subp Cond (T} Statements 35% =

* |[FLOAT Get_Check Total (table_index type Table)
{
struct table data type Table Data;

93 g 1 *
94 4 2 e
-
99 1 .
100 2 . iz
101 g 3 - 3 A=
103 5 4 * while (Hame && *Ha
104 5 . WaitingList[Waiy The Get Next Party To Be Seated
105 & . Name++; function shows coverage following the
. } manual test GetNextParty

112
113
134

o

[
=
*

[ ]
r
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Apply Coverage to Source Tree Option

This option provides full control of where instrumented files are stored and how those instrumented
files are used by VectorCAST. This option defines three strategies for managing instrumented files:
> Always - In this mode, instrumented files are always stored in the Source Code Directory.
> During Build - In this mode, the instrumented files are copied during the build process.

> Never - In this mode, the instrumented files are never copied during the build process.

Benefits of the Apply Coverage to Source Tree Option

When determining which mode to select for managing instrumented files, consider the following:
Reasons for Using "During Build"

This is the recommended and default option

No need to worry where the instrumented file is located
Minimum impact to SCM systems

If the project is deleted, the instrumented files aren't left behind

The same file can be instrumented in more than one project

vV V. V V V V

Source code can be changed without first un-instrumenting
Reasons for Using "Always"

> Debugging the instrumented executable
> Building from an IDE outside of VectorCAST

Reasons for Using "Never"

> Wanting to use VectorCAST/QA as a test runner
> Comparing test results with instrumented and un-instrumented code

How the Apply Coverage to Source Tree Option Works

When a System Test Environment is created, the Source Directories and a separate Instrumentation
Directory are defined. By default, the Instrumentation Directory is set to ve-inst and placed under
the environment directory.

When VectorCAST is commanded to initialize coverage for a coverage type for a file or set of files, it
reads the source code, instruments it for the coverage type requested and then stores the
instrumented files.

The location where the instrumented files are stored is configurable using the Apply Coverage to
Source Tree Option. There are three choices for this option: Always, During Build and Never. The
default is During Build.

To set the option, right-click on the System Testing environment in the Project Tree, and from the
context menu select System Testing => Apply Coverage to Source Tree, and then select the
desired option.
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Project View
Project | oP| L5 |8 |P
4. [~ JLuaSystemTesting-QA
- Imported Results
=- VP?ctotCAST_MinGW_C 1‘}_—|
—- i TestSuite

u LuaSystemTesting

o Build/Execute
AP Buid
,f‘ Execute

System testing —

environment

¢ Refresh

Edit Script
Test Case Summary Report
b Reporting EtEr
Disable & Define Coverage Companents
Select 4 Apply Coverage to Source Tree Always

Highiight
Custom Color Mever k
The Manage command is:

manage -p <PROJECT> --level <Compiler/Test Suite> -e <ENVIRONMENT> --apply-
instrumentation=[BUILD|ALWAYS |NEVER]

Apply Instrumentation to Source Tree Using the "During Build" Option

With the During Build option, the instrumented files are stored in the Instrumentation Directory.
When VectorCAST is commanded to perform a Build operation, the following process occurs:
The source code files are copied to backup files.

The instrumented files are then copied into the Source Code Directory.

The build is performed with the files in the Source Code Directory

N

When the build completes, the instrumented files are moved back to the Instrumentation
Directory.

5. The source files are restored from the backup files.

Apply Instrumentation to Source Tree Using the "Always™" Option

The Always option directs VectorCAST to always keep the instrumented files in the Source Code
Directory. With the Always option, when VectorCAST is commanded to initialize coverage for a
coverage type for a file or set of files, the following process occurs:

1. The source code file is copied to a backup file (. vcast.bak).

2. The source code file is read and instrumented for the coverage type requested.

3. Theinstrumented file is stored in the Source Code Directory.
When the instrumentation is complete, you will see that each instrumented source code file has an
associated file with the file extension .vcast.bak. The file with the . vcast .bak extension is the

un-instrumented file that was stored as backup. If VectorCAST is commanded to un-instrument the
file, then the original file is restored from the backup.
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< =~ Note: When migrating a monitored Cover environment, note that the option cannot be set to

S )
place source files.

\ l/-'Always. This prevents having two Cover environments pointing to the same instrumented in-

Apply Instrumentation to Source Tree Using the "Never" Option

With the Never option, the instrumented files are stored in the Instrumentation Directory. When
VectorCAST is commanded to perform a Build operation, the instrumented files are not copied into
the Source Code Directory, and the build is performed with the un-instrumented files in the Source

Code Directory.

Changing the Apply Coverage to Source Tree Option

The following table illustrates the actions which occur when changing options for applying coverage

to the source tree:
Current State To "Always"

From "Always"

From "During 1. The source code files
Build” are moved to the
backup files

(.vcast.bak).

2. The instrumented
files are stored in the
Source Code Directory.

From "Never" 1. The source code files
are moved to the
backup files
(.vcast.bak).

2. The instrumented
files are stored in the
Source Code Directory.

To "During Build"

1. The instrumented files
are moved to the

Instrumentation Directory.

2. The source code files
are restored from the
backup files (.vcast.bak).

No action needed.

Incremental Build and Execute

To "Never"

1. The instrumented files
are moved

to the Instrumentation
Directory.

2. The source code files
are restored from the
backup files (.vcast.bak).

No action needed.

Once the Python configuration has been set up, the incremental build and execute functionality
performs only the work that needs to be done, based on the current state of the project.

For example, if a change is made to the project's source files, performing an incremental build and
execute will perform only the work that needs to be done based on the source change.
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Run Incremental Build/Execute Automatically

To automatically run an incremental Build/Execute, right-click on the Environment node and select
Build/Execute => Incremental from the context menu. For unit environments and migrated Cover
environments, VectorCAST will fully build or rebuild environments and execute all affected or missing
tests.

For example, the example report below shows that one test (InitializeWB) was affected due to a
source file change in whitebox. c.

Manage Incremental Rebuild

Environments Rebuilt

. . Preserved Executed Total
Environment Rebuild Status Tests Tests Tests
Compiler_Template_Mot_Used / TestSuite / Full Rebuild 5 " 6
cover_demo Succeeded
Totals 171 (100%) 5 1 6
Files and Functions Affected
Environment Changed Files Changed Functions Global 5cope Change
Compiler_Template_MNot_Used / TestSuite / cover_demo  whitebox.c 1/3(33%) No

executed following the source change

Only one test, InitializeWB, needed to be
Test Cases Executed

. Executed Test Case ExecutedfTest
Environment Tests Type List Reason
Compiler_Template_MNot_Used / TestSuite / (R (R LAY Source
cover_demo 176 (16%) Auto InitializeWB changed

The Manage Incremental Rebuild Report shows that only one file was instrumented and only one
test, InitializeWB, was run as a result of the source code change.

Interactive Execution of Tests

VectorCAST provides the ability to manually select a single test or a set of tests for executionin a
System Test environment. Tests can be selected by Test Type and Test Name, allowing the user to
run all or any subset of tests for the environment.

To select tests, right-click on a System Test environment in the Project Tree and select Execute =>
Interactive from the context menu.
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Project View
Project I | A3 £ s (B |P
-~ lqa_demo v v [
! ;flmported Results
(- Compiler_Template_Not_Used v v [
- () Testsuite v v H
- v M
v

‘6 Build/Execute

A9 Buid

Properties
¢ Refresh

The Run System Tests dialog opens. You can filter the list by Test Name and Test Status (Not Run,
Failed, or Passed), allowing you to quickly select a specific set of tests to run. The selection of
multiple statuses is supported. By default, the Failed and Not Run test statuses are enabled.

List failed
tests

List tests
. Run System Tests not run

List passed
tests

Test Name (6)

AddIndudedDessert v

ClearTable ¥

Filter the list by Get_Check_Total %
test name InitializeWB v
MextParty 4

Place_Order v

[/ Run all (8) ] { Cancel

By default, all tests in the
list are run

You can further refine the set of tests to be run by highlighting the Test Name(s) and selecting the
Run Selected button. The button will display the total number of tests being selected to run. By
default, VectorCAST runs all of the tests listed when no selections are made.

In our example, we will only run two tests, AddIncludedDessert and Get_Check Total.
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. Run System Tests

Test Name (6) Test Status
s
.
ClearTable v
Initialize\WB v
MextParty v
Place_Order v
[Om\ly the 2 tests selected]
from the list will be run

—

Run Selected (2) l ‘ Cancel

Select the Run Selected button to execute the list of selected test cases. The Manage Incremental
Rebuild Report is displayed. Note that only our two manually selected test cases are executed.

Manage Incremental Rebuild

Environments Rebuilt

Environment

Rebuild Status

Compiler_Template_Not_Used / TestSuite / cover_demo  Rebuild Unnecessary 0

Totals

Test Cases Executed

Environment

010 (0%) 0

Executed Tests Test Case Type

Compiler_Template_Not_Used / TestSuite / cover_demo 2/ 2 (100%) Auto

Auto

Only the tests selected

[ in the dialog were run

Preserved Tests Executed Tests Total Tests

2 2
2 2

Executed Test List Reason
Get_Check_Total
AddincludedDessert  Selected

Selected

Test cases were run because
they were manually selected
by the user

manage -p <project> --level <level> -e <system test env> --system-
tests-status[=<filename>]

Lists the system tests and their execution status for the project or

the specified --level

and environment.

(default="'")

manage -p <project> --level <level> -e <system test env> --execute-

system-tests

Executes all system tests for the given environment. To specify a sub-
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set of all tests, use one or more of the optional flags:
--—automated

—--manual

—-—-not-run

--failed

--passed

--testcase-name=<TEST CASE NAME> (May provide multiple test case
names.)

Note: this command differs from the global --build-execute or --
execute commands which cause only the not-run, automated tests to run.

Component Coverage

VectorCAST/QA provides support for component coverage. Component coverage is often used when
an entire instrumented image is too large to fit on a target. When component coverage is active, the
instrumentation of the application is performed for one component at a time, and the full set of tests is
run for each component. Using component coverage reduces the amount of memory required to run
tests since only a portion of the application is instrumented at any time.

Enabling Component Coverage

Component coverage is disabled by default. To enable component coverage, you must modify the
python configuration script, system tests.py. To open and edit the configuration script, right-click
on a Cover Environment node and select System Testing => Edit Script from the context menu.

The system_tests.py script opens in the Script Editor. Modify the script as required and save
changes. For our example, we first uncomment the following line of code to enable component
coverage for two components, manager_component and database_component, and save the
change:

self.components = [self. get manager component (), self. get database
component () ]

self.components is a list of VectorCAST components. Each component is a sub-set of the files in
the application. In our example, the components are builtinthe _get_manager_component and _
get_database_component functions defined toward the bottom of our system_tests.py file.

Component names must be unique. Note that the system _tests. py script lists the source files that
make up each component.
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= Text Editors 2 X |
a system_tests.py X |
e (o]
30 if returnCode==0: I
Sl return 1,1
52 else- Define the source files that make up
93 return 0,1 the component. These will be
o4 instrumented at the same time.
35 def _get_manager_component [self) :
w'______ﬂit_ﬁﬁcﬂsmw {"manager_component™)
Define two cgmpgnents‘ out.sources.append (os.path.join(self.locationWhereWeRuntakes 'manager.c'))
"manager” and "database” out.sources.append (0s.path. join(self. locationWhereWeRunMake, 'manager driver.c'))
out.testcases = self masterlistOfTestCases

loo
101
102

103 def _get_datab: component (self) :

104 out = Component ("database_component™)

105 out.sources.append(os.path.join(self.locationWhereWeRunMake, 'database.c'))

10€ out.sources.append (os.path.join(self.locationWhereWeRunMake, 'manager_driwver.c'))

107 out.testcases = self masterListOfTestCases

108 . : [l
108 return out Optionally define the set of

110 tests for each component.

1ll # Register the class with VectorCRST/Manage
112 SystemTestsFactory.register({'default': DefaultSystemTests(SystemTestsConfiguration()l})
113

(e [+

(1]

In the example above manager _component is defined on line 95. The source files that make up
manager_component are listed. This set of files will be instrumented at the same time. Source files
can be added or removed from a component by editing the configuration script and saving the
changes.

Building and Executing on Components

Performing a full Build/Execute action on a Cover environment will run all the tests for each
component. Optionally, an interactive Build/Execute can be performed allowing you to select specific
test cases to be run for a component. For example, you may only want to run a single test for all
components, or you may want to run just one test on one component.

When component coverage is active, clicking on a Cover environment in the Project Tree and
selecting Build/Execute => Interactive from the context menu opens the Select Tests dialog. Select
the tests to execute based on Component or based on Test Case.

To select by Component, select the Component radio button. A list of available components for the
environment is shown in the left pane. Highlight a component and the associated tests are listed in
the right pane. Check the desired test(s) and select the Run button.

B Select Tests [ 7]

Select By

@ Component Test Case

Select by |

component
Components Tests

+¢|: AddIncludedDessert

database_component ClearTable
Get_Check_Total
InitializeWB
MextParty

| Place_Order

manager_component

Only run the tests
AddincludedDessert
and Place_Order

[ Runk-_] | Cancel l

To select by Test Case, select the Test Case radio button. A list of available tests is shown in the left
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pane. Highlight a test case and the associated components are listed in the right pane. Check the
desired component(s) and select the Run button.

B select Tests HE

Select By
Select by test

Component @ Test Case

Components

[+ édatabase_component
ClearTable [+] manager_component
Get_Check_Total
InitializeWs
MextParty
Flace_Order

Run the test on
database and
manager components

[ RLInSJ [ Cancel l

In our example, we ran the test AddIncludedDessert on both database_component and
manager_component, and the results are provided in the Incremental Build Report. Running a test
only on the components it touches saves time and resources.

Manage Incremental Rebuild

Environments Rebuilt

Environment Component Rebuild Status Preserved Tests Executed Tests Total Tests

Compiler_Template_Not_Used / TestSuite / cover_demo  database_component  Full Rebuild Succeeded 0 1 1
manager_component  Full Rebuild Succeeded 0 1 1

Totals 212 (100%) 0 2 2

Files and Functions Affected

Environment Changed Files Changed F i Global Scope Change
Compiler_Template_Not_Used / TestSuite / cover_demo  MNone None No

Test Cases Executed

Environment Component Executed Tests Test Case Type Executed TestList Reason
Compiler_Template_Not_Used / TestSuite / cover_demo  database_component 1/ 1 (100%) Auto AddincludedDessert  Ran test case.
manager_component [1(100%) Auto AddincludedDessert  Ran test case.

For the cover_demo environment, only the
selected test AddIncludedDessert was executed
for the database and manager components.

manage -p <project> --level <level> -e <system test env> --component-
name=<component_name> --testcase-name=<test_case_name> --execute-
system-tests

Executes system tests for components in the given environment. To
specify a component, use the optional flag --component name.

To specify a sub-set of tests, use the optional flag --testcase-name.

Note: the --component-name and --testcase-name options may be provided
multiple times.
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Viewing Component Coverage Data
Manage Incremental Rebuild Report

When performing a Build/Execute action with Component Coverage active, the Incremental Rebuild
Report includes a Component column in the Environments Rebuilt section. This column identifies the
component(s) which are affected when an environment is rebuilt. The report also includes a
Components column in the Test Cases Executed section which indicates the component that is
affected when a test case is executed that touches source files that make up the component.

Manage Incremental Rebuil Gy

defined in the cover_demo
environment and the
executed tests touch source

Environments Rebuilt code in the component

Environment Compeonent Preserved Tests Executed Tests Total Tests

Compiler_Template_Mot_Used / TestSuite / cover_demo  manager_componént  FuljRebuild Succeeded 0 2 2

Totals 0 2 2

Files and Functions Affected

Environment Changed Files C ged F i Global Scope Change

Compiler_Template_MNot_Used / TestSuite / cover_demo  MNone one No

Test Cases Executed

Environment Component Executed Tests Test Case Type Executed TestList Reason

Compiler_Template_MNot_Used / TestSuite / cover_demo  manager_component 2/ 2 (100%) Auto Get_Check_Total Ran test case.
Auto ClearTable Ran test case.

Properties Dialog

Right-clicking on an environment node in the Project Tree and selecting Properties from the context
menu opens the Properties Dialog for the Workspace Attributes. The currently built component is
listed.
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B Properties

@ Workspace Attributes
- <

BUILD DIRECTORY:
C:/VCAST /examples/envico R
BUILD TYDE- manager_componenl 15
Full the currently built ]
CURRENT CCHMEBONENT :
manager_CompOnen:
DEPENDENT FILES:
CAVCAST\examples\environmentshga_demo’\cover_demo‘database . c
Build timestamp : Z017-12-0€ 18:17:4Z2
Current timestamp: 2Z017-12-12 10:55:43
CAVCAST\examples\environmentshga_demo'\cover_ demc'\manager.c
Build timestamp : Z017-12-0€ 18:17:4Z2
Current timestamp: Z017-12-12 1l0:55:44
CIAVCAST\examples\environmentshga_demo’\cover_demo'manager_ drive| |
Build timestamp : Z017-1Z2-0& 18:17:40 p

£ [

¥

The current component can also be quickly identified by hovering over the environment in the Project
Tree and displaying the associated tool-tip.

Project View
Project ' &P &5 B P
2|~ qa_demo v v
glmportedResults
[=I- Compiler_Template_Not_Used v v L
- () TestSuite v v
o v v O
v v [

Current Component: manager _component
(Current component identified )/ Build directory: C:/VCAST/examples/environments/ga_demo/cover_dema

Change Impact Report

VectorCAST/QA provides the ability to evaluate the effect of source code changes on test cases
using the Change Impact Report. This feature evaluates "what-if" situations.

For example, you may be considering re-factoring a widely-used function. The Change Impact Report
shows that the planned changes will trigger the need to re-run 85% of the existing tests. Knowing this
in advance, you might choose to postpone the planned changes until schedule pressure eases.

To generate a Change Impact Report, select Project => Change Impact Report... from the Menu
Bar. The Change Impact Report Configuration dialog opens.
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Change Impact Report Configuration X

Display impact of changes in source code on tests in this project.

] First choose analysis
Choose method of analysis method
@ Estimate impact based on source file changes (faster

Perform a full change-impact analysis (slower, coverage environments only)

[ Cancel l [ Generate Report l

The dialog provides access to both the estimated Change Impact Report for unit test and Coverage
environments and the Build/Execute Dry Run report for Coverage environments.

Estimated Change Impact Report

The Estimated Change Impact Report method can be used for unit test and Coverage environments.
This method also supports displaying the impact from changes in an alternative root source directory
on tests in the Project. Select the Estimate impact based on source file changes radio button.

=~ Note: All tests that touch a file are considered affected by any change to that source file. This

'-k ’,-'may differ from the actual action taken by incremental build/execute.

Select the Generate Report button. The title of report is "Change Impact Report (File-based
Estimate)." When generated in the GUI, the report is saved automatically in the
<project>/build/vcast_data directory.

manage -p <project> [--level=<:level>] --change-impact-report

The default filename is <project> change impact report.html in the working
directory.

Change Impact Report (File-based Estimate)

Configuration Data

Date of Report Creation 26 FEB 2020
Time of Report Creation  1:40:44 PM

Changed Files Per Environment

This report shows the tests affected due to source code changes in:

Changes to two source files
will impact 100% of our tests

Environment Changed Files Changed File List Affected Tests Affected Test List

AddincludedDessert
ClearTable
Get_Check_Total
Place_Order

C:\VCAST\examples\environments\qa_demo\cover_demo\manager.c

Compiler_Template_Not_Used / TestSuite / cover_demo  2/4 (50%) C:\VCAST\examples\environments\qa_demo\cover_demo\whitebox.c

4/4(100%)

Full Change Impact Report

The Full Change Impact Report method is only used for Coverage environments that have a system
testimplementation defined in the system_tests.py file. Select the Perform a full change-
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impact analysis radio button.

Note that only those tests that touch a changed function are considered affected. This method is
slower due to preprocessing, but produces output matching the actual actions taken by incremental
build/execute.

Select the Generate Report button.The title of report is "Change Impact Report." When generated in
the GUI, the report is saved automatically in the <project>/build/vcast_data directory.

manage -p <project> [--level=<:level>] --change-impact-report --full-
analysis

The default filename is <project> manage incremental rebuild report.html in
the working directory.

Change Impact Report

Configuration Data

Date of Report Creation 26 FEB 2020
Time of Report Creation  1:44:36 PM

Manage Incremental Rebuild

Environments Affected

Environment Rebuild Status Unaffected Tests Affected Tests Total Tests
Compiler_Template_Not_Used / TestSuite / cover_demo  Rebuild Needed 1 3 4
Totals 1/1(100%) 1 3 4

Files and Functions Affected

Environment Changed Files Changed Functions Global Scope Change
Compiler_Template_Not_Used / TestSuite / cover_demo  manager.c 1/6(16%) MNo
whitebox.c 0/3(0%) Yes
Changes to the two
source files will affect 75%

Test Cases Affected of our total tests
Environment Affected Testy’ Test Case Type Affected TestList Reason
Compiler_Template_Not_Used / TestSuite / cover_demo 3/ 4 (75%) Auto Place_Order Source changed

Auto Get_Check_Total Source changed

Auto AddincludedDessert  Source changed
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Creating a System Testing Environment

To Set the Working Directory

The working directory is the default location VectorCAST uses for building environments and when
loading an environment script that has been saved with relative paths. The local configuration file is
also saved there. This file contains all tool options that are modified in the Tools => Options dialog.
Also, it is the default directory in the File Save dialog when saving a report or exporting a script to a
file, and the default directory in the File Open dialog when opening an environment or importing a
script.

The File => Set Working Directory command is used to change the current working directory before
creating a new environment. This command is not available when an environment is open. When you
select this command, a dialog appears enabling you to navigate to the directory of choice or create a
new directory.

If you select a directory which contains spaces or does not have read / write permissions, you will
receive the following error and be prompted to return to the Set Working Directory dialog to set a valid
directory.

&W%  Working Directory cannot have spaces in its path
'-9-' and must have read and write permissions.
— You wil not be able to create a new environment
until you set a valid working directory.
Would you like to return to 'Set Working Directory” dialog?

‘ fes ‘ | Mo ‘

The “Remember last working directory” option is located on the Tools => Options dialog, GUI tab.
Whenever this option is enabled, VectorCAST opens in the last-used working directory, regardless of
how the VectorCAST application is invoked.

When you start the VectorCAST application from the command line, the working directory is the
directory from which you invoked the application, unless the “Remember last working directory”
option is set.

When you start VectorCAST from the Windows Start menu, the working directory is the Environments
directory in the VectorCAST installation directory, unless the “Remember last working directory”
option is set. On Windows, you can change the default working directory by modifying the Windows
properties of the VectorCAST shortcut.

=~ Note: The working directory must not contain spaces and must have Read and Write

I:x ;,-' permissions. If you start VectorCAST from such a directory, the status bar has a red outline.

The Set Working Directory error dialog appears, prompting you to enter a valid directory.

If you install VectorCAST in the C:\Program Files\ directory, then the Environments directory
will have spaces in its path and therefore will be invalid. If this happens, set the working
directory to a different location on your drive.
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The current working directory is indicated in the status bar in the main application window.
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Troubleshooting the Working Directory

Space in Working Directory Path, or Current Working Directory is Not
Writeable

For Windows users, VectorCAST does not support spaces in the default directory path, and you must
have write permission. (For some Windows users, the C:\ drive is not writeable.)
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@ VectorCAST 2018 - a X

M MR e et Rt e G Be s TR e e

= A8 3t 8 & Bt B O YH#s oy Avg~y & @ Q & O~
Environment View Getting Started X
Test Cases ) @ Welcome 2 X |
VECTOR > iources

VectorCAST 20:

VectorCAST 2020 is an embey
development lifecycle with new|

astomtools Kocwork Rhapsody w
View Release Notes AT ® StaicAnalysisTools
Dialog prompts you to DATA-Legacy ib64 Tutorial B
select a valid working docs Lint util [ ]
Recent E directory DOORS localizaton | xML_Utl "
Environments MinGW boost_date_time-vc0-mt-1_53.dl
s E boost_fiesystem-vc90-mt-1_53.dl
TUTORIAL_ADA s pans fesrstEm e
FLEXIm Profiing boost_program_options-vc90-mt-1_53.di
Q TUTORAL_CPP HARNESS_FILES PRQA boost_python-vc90-mt-1_53.di

enterprise_testing_der|

>
TUTORIAL_C
“ - - e

1_VectorCAST_ALL_||

Files of type: | Directories & x Cancel |
1_VectorCAST_ALL_|
Messages -
Quick Start Guide Interactive Tutorials VectorCAST/Analytics
Open Viewer Open Viewer Open Viewer
Status bar outlined in red.
Note the space in the
< directory path |
== Jobs

If you start VectorCAST from such a directory, the status bar has a red outline. The Set Working
Directory dialog appears, prompting you to enter a valid directory.

To Create a System Testing Environment using the Wizard

The System Testing Environment Wizard creates a migrated Cover environment within a
VectorCAST project.

To create a System Testing environment using the Wizard, select File => New => System Testing
Environment from the Menu Bar.

LE - P — L i B L " — i
\ViectorCAST Project rE

! —— [ cjc++ unit Test Environment
o - - -l - . :

Ada Host Unit Test Environment
Ada Target Unit Test Environment HE
m Coverage Environment

Q System Testing Environment
- k

| Mew Document Ctrl+T

Alternatively, click the New button QH on the Toolbar, or click the arrow * to the right of the
button and select System Testing Environment.
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File Edit View Environment Project C

» H = U

ViectorCAST Project L
[ cjc++ Unit Test Environment

Ada Host Unit Test Environment
Ada Target Unit Test Environment L
E Coverage Environment

CL System Testing Environment

-

Mew Document Ctrl+T

Step 1: Choose Compiler

By default, the C/C++ tab is enabled with a check mark. Enable the Ada tab by putting a check mark
in the tab heading. Enabling the Ada tab allows you to specify Ada file extensions. You can choose
one or both languages.

On this page you perform the following:

> Choose a C/C++ compiler template from the Choose Compiler button drop down menu, or
enter the commands for preprocess and compile. See "To Set the Working Directory” on page
54 for more information (required if C/C++ tab enabled).

> Add paths to the list of Include directories (optional). These directories are searched for header
files needed for preprocessing.

> Add or remove source file extensions on the Language sub-tab if your C/C++ source code uses
anything other than .c for C source files, or .cpp, .c++, .cxx, .cc for C++ files (optional)

> Add or remove source file extensions on the Ada tab if your Ada source code uses anything
other than .ada, .ADA, .adb, .ADB, .a, or .A (optional).

> Add #defines needed during preprocessing of C/C++ source files (optional)
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Choose Compiler | | VectorCAST MInGW (C++)
C/C++ tab selected
Exeaute command: ~
= = g++£C 1 °
reprocessor and Compile . . .
commands are required for [i.CoT4e command: Flag to create an object file: Preprocessor file:
CIC++ g++<g ©

Choose compiler using
the Choose Compiler
Button or the drop-down
menu

Create New Environment
Choose Compier

ClCt+, ¥

Choose Compiler

RGW database location:

Preprocessor/Compier Lnkeleabu’ Language | Msc | MixedC/C++ | Compier Integration
Preprocessor command: Indude flag: Define flag:

Incude Directories Defined variables:

Preprocessor/Compller | Linker/Debug | Language | Misc | MixedC/C++ | Compier Integration
VCAST_NO_PTR_TO_UNCON, [ Nre i e Object fle extension: Executable fle extension:

©

Linker command required | |inker command: g++g
for C/IC++

Linker options:

Green Hills intex utility command:
Parse Command Line... | | Test Settings. Green Hills integrate file:

Debug options

—I Debugger command: | gdb

' Command ine debugger

If the C/C++ tab is enabled, you must specify a valid preprocessor command and compile command
on the Preprocessor/Compiler tab, and on the Linker/Debug tab you must specify a valid linker
command for the Next button to be enabled.

However, only the preprocessor command, compile command, and the Parser Flags are used during
instrumentation if the option “Preprocess files before instrumenting” is on.

If only the Ada tab is enabled, nothing is required.

Click Next to proceed to Step 2: Name the Environment.

Step 2:

Name the Environment

On this page you perform the following:

>

Enter the name for the project (required)

Any character except * () \| “‘ can be used; spaces are converted to underbars (_ ). If a project
with that name exists already, the name is outlined in red and the Next button is dimmed.

Enter the name for the environment (required)

Any character except * () \| “‘ can be used; spaces are converted to underbars (_ ). Ifa
directory with that name exists already, the name is outlined in red and the Next button is
dimmed.

Specify the default system test template (optional)
A template is used to create the system test script for the given environment. For example, the
Google Test template should be chosen to connect with an existing Google Test framework.

Specify the path to the vcshell database (veshell.db) (optional)
Select the command verb used for the source files to be tested in the environment (optional)
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Create New Environment ? X

Name the Environment

Enter project name ) Choose Compiler
Project Name: CoverProject

Name the Environment

Environment Name: | cover_env1 Load...

Enter environment name Locate Source Files
System Test Template
|Dafault A ‘ Caverage Options
Optionally, specify the Summary
default system test veshel
template o
Datebase fie: | C:\/CAST\Examples\cover veshelldb] 7 ‘

4

Command verb: lg++

Optionally, enter path to
veshell database and
veshell command verb

Save ‘ ‘ < Back l [ Next >T\_] I Cancel Build
Ly

Once you have provided the project and environment names, click the Next button to proceed to Step
3: Locate Source Files.

Step 3: Locate Source Files

On this page you perform the following:

> Specify the location of your source code repository (required)
> Select files and folders to include or exclude from the environment (required)
> Include header files in the environment (optional)
First, a Base Directory must be specified. The Base Directory List shows the Base Directories, or

source root directories, for the source code repositories that comprise the environment. Click the
arrow on the upper left to expand the Base Directory List.

To add a repository to the list, select the Add Base Directory button ﬂ , or right-click in the pane
and select Add... from the context menu. Enter the name of the new directory and select the Add
button.
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Locate Source Files

Toggle to expand /
collapse list
Base Directory:
Base Directory List Tilngz 2 ima
—® [+~
Add Base Directory ? *
Add new base
dl\l’EC’[OW Mame [SourceRcc ]

[ .ﬂ\dct | Cancel |

Note when adding directories that base directories cannot overlap. Overlapping base directories are
displayed in red in the Base Directory List, and the text box is displayed with a red outline.

The path to the
DatabaseR.oot directory
Locate Source Files is already contained in
L the basedir directory

va Compiler
’J Base Directory: [C:,.’basedir/database N v ] J
lay

Name the Environment

Base Directory List Source Directories: 1Base directory containing this path already exists i
& basedir

Locate Source Files
+ || x - database

databasedriver )
H . Coverage Options
DatabaseRoot i driver

; indude
basedir manager

Summary

Overlapping base
directories displayed in red

clicast -lc -e <env> Cover Base_dir ADd <name> <path>

This specifies the location where source files reside. This can be set to
an environment variable or relative path.

Base Directories can be renamed by right-clicking on the directory and selecting Rename... from the
context menu. The Rename Base Directory dialog opens. Enter the new name for the directory and
select the Rename button.
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Rename Base Directory ? et

Old Name | SourceRoot

Mew Name [NewDirecb:ury ]
[ Rename[}J [ Cancel ]

clicast -lc -e <env> Cover Base_dir REName <old> <new>

Change the name identifier for a base directory.

To remove a Base Directory from the list, highlight the directory and select the Remove Base

Directory button ﬂ , or right-click on the directory and select Remove... from the context menu. A
dialog is displayed confirming that you want to remove the selected directory.

clicast -lc -e <env> Cover Base_dir REMove <name>
After this base directory is removed from the environment, the allowlisted

items within this directory will no longer be updated.

Next, you must enter the path to the Base Directory. The directory path can be an environment
variable (for example, $(ENV_VARIABLE), a relative path, or an absolute path.

~ == Note: Itis recommended that the path to the Base Directory be portable. Although supported,

\#" Jthe use of an absolute path is discouraged.

Use the file browser button located to the right of the Base Directory field to navigate to the location of
the source directory and select the Choose button.

The path to the Base Directory is saved in the environment script (. enc). This means only a single
change is needed if loading the environment script in a different directory.
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Create New Envirenment ] ] ? b4
Use file browser to navigate to
Locate Source Files the base directory
Choose Compiler
Base Directory: ‘C:NCAST;'Examples/environmenis,’qa_demo ~ l ‘
Source Directories: 4 files Directory Contents Name the Environment
= ga_demo ¥ ctypes.h Locate Source Files
¥ database.c X
\ Coverage Options
v manager.c i
Check box to add the CEecs bof)_(l L mc;lﬁde 5
directory to the allowlist L4 manager_driver.c LA UGS ummary
environment
v whitebox.c

Toggle check boxes to
include or exclude files
from the environment

Base Directory List

Save J | < Back | [ Next = ‘ Cancel Build
1
Ay

Highlight the source directory to view the contents in the Directory Contents pane on the right.
Selecting the checkbox next to the directory includes all the files in the directory. When a directory is
checked, it is added to the allowlist. When a user's source repository changes (for example, a file is
added or removed from the allowlisted directory) and the user updates the environment or runs the
environment script (. enc), the Cover environment automatically identifies any changes that have
occured in that directory.

~ ==~ Note: To take advantage of the automatic syncing of the files in the Cover environment, it is
I'k ;,-' recommended that you check the topmost directories in your base directory and then denylist
those files and directories where you do not want to collect code coverage. This allows the

Cover environment to evolve with the source code.

In the Directory Contents pane, use the check boxes next to the source file names to include and
exclude files from the environment. Checked source files are allowlisted and included in the
environment. Unchecked files are denylisted and excluded from the environment.

The topmost checked paths are added to the allowlist. It is recommended to allowlist those parent
directories that contain source code. Subdirectories and files can be unchecked. Any unchecked
items are denylisted from the Cover environment.

clicast -lc -e <env> Cover Base_dir ALlowlist <name> <path>

The given path will be included in the base directory's allowlist. By
adding paths to the allowlist, the cover environment can compare its state
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with state of the source tree and make any needed updates.

clicast -lc -e <env> Cover Base _dir Denylist <name> <path>

Denylisted files and directories will be excluded from the cover
environment on update.

Afile or directory is included in the allowlist if and only if it is:

>

>

Allowlisted explicitly, or
Not explicitly denylisted and its parent directory is in the allowlist.

Toinclude header files in the environment, check the Show Header Files box at the lower left corner
of the window. When checked, header files are listed alongside the source files in the Directory
Contents pane. Checked headers are used for code coverage. Note that checking this also sets the
VCAST_COVERAGE_FOR_HEADERS option.

Click Next to proceed to Step 4: Coverage Options.

Step 4:

Coverage Options

This page of the Cover wizard has a subset of the coverage options from the Options dialog,
Coverage tab.

On this step you perform the following:

>

vV V. V V

Specify the default value of coverage type to set for the environment immediately after building it
(optional). When setting this option, the environment coverage type is set, but no files are
instrumented when the environment is built. Note that coverage type None is not allowed. The
default coverage type is Statement.

Specify the coverage perspective (optional). The default perspective is Translation Unit.
Specify the coverage /O type (optional). The default I/O type is Real Time.
Specify the instrumentation directory (optional). The defaultis ve-inst.

Change instrumentation options or static memory options (optional).
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(81 Create New Environment >
Coverage Options /‘( Set environment ]
L coverage type J
Coverage Type: / Choose Comper
Statement a
Name the Environment
Coverage perspective: Coverage I/O type:
X . o Locate Source Files
@ Translation unit Source file @ Real Time Buffered Animation

Instrumentation Options ‘ MC/DC \ Misc } Suppressed Coverable Functions \ Result Changes ] Inpu t]

+| Show True and False in 'for' loops +| Treat C++ catch blocks as branches

+| Instrument unreachable code Show inlines as covered in all units
Instrument for function call coverage +| Instrument variable dedarations in C
Instrument for function and function call coverage Instrument using macros in c_cover.h
Instrument blocks for statement coverage +| Generate basis paths for constant branch conditions
Instrument implicit default case for switch-case blocks Avoid using comma operator in dedarations
Consider case fallthrough for branch coverage Treat initiglization of data couple as write

+| Pack instrumentation storage Ignore access error when read follows address of
Reduce memory overhead using global buffers Instrument template instantiations

Dump coverage in binary format

Use static memory allocation on the target

1000 B' Maximum MC/DC expressions:

Maximum covered subprograms:

1000 E‘:

[ Save ‘ [ < Back ‘ [ Next » ] [ Cancel l

There are no required actions on this page.

Click Next to view a Summary of the environment source files.

Step 5: Summary

Coverage Options

Summary

Build

This page of the Cover wizard shows a summary of the files to be added to the cover environment,

based on the selections made on the Locate Source Files window.
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Create New Environment ? X

Summary

The folowing files wil be added o th . Total number of files to be
SR s e e added to environment Choose Compiler

Click to filter by source file name)

File (5) Name the Environment
<<filter==
Locate Source Files
$(SourceRoot)\ga_demo\cover_demo'ctypes.h
£(SourceRoot)\ga_demo'\cover_demo\database.c Coverage Options
$(SourceRoot)\ga_demo'\cover_demo'manager.c
%(SourceRoot)\ga_demo\cover_demo\manager_driver.c Summary

$(SourceRoot)\ga_dema'\cover_demo'whitebox.c

Click to build cover
environment

Save Next > Canicel l Build

Filtering is available to locate source files of interest. Filter by clicking in the filter row and typing into
the row. In the example below, the list has been filtered to only show source files containing
"manager” in the file name.

Create Mew Environment

Summary
o ) following files will be added to the cover environment:
Click in the filter row
to enter filter File (2) Source file list only
displays source files
matching the filter

$({SourceRoot)\ga_demo'\cover_demo'\manager.c /

$(SourceRoot)\ga_demo\cover _demo\manager _driver.c

To clear the filter, highlight the filter row, right-click and select Clear Filter from the context menu.
There are no required actions on this page.
Click Build to create the System Testing environment. No coverage instrumentation is performed.

Once the System Testing environment is built, you are able to use VectorCAST/QA as you normally
would to set options, instrument, add or remove source files, etc.

Creating a Coverage Environment

VectorCAST provides the ability to create a standalone Cover environment outside of a VectorCAST
project.
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To create a standalone Cover environment using the Wizard, select File => New => Coverage
Environment from the Menu Bar.

m" - e wr— - .- g - - . - !
Mew ‘ VectorCAST Project 4’
Open... m C/C ++ Unit Test Environment
Set Product Mode

Ada Host Unit Test Environment
Product Editions...

Rename Environment Ctrl+R

Ada Target Unit Test Environment 4

Q, Coverage Environment

m System Testing Envirorime

Delete Environment

Close
Close All

-

| Mew Document Ctrl+T

Alternatively, click the New button 'ﬂ | onthe Toolbar, or click the arrow = to the right of the
button and select Coverage Environment.

File  Edit WView Environment Project Co
ER-N-EEMER
VectorCAST Project r
A c/c++ Unit Test Environment

Ada Host Unit Test Environment

Ada Target Unit Test Environment L4
Q, coverage Environment
E System Testing Environm k‘

™1 Mew Document Ctrl+T

The Create New Environment Wizard opens.

Step 1: Choose Compiler

By default, the C/C++ tab is enabled with a check mark. Enable the Ada tab by putting a check mark
in the tab heading. Enabling the Ada tab allows you to specify Ada file extensions. You can choose
one or both languages.

On this page you perform the following:

> Choose a C/C++ compiler template from the Choose Compiler button drop down menu, or enter
the commands for preprocess and compile. See "To Set the Working Directory" on page 54 for
more information (required if C/C++ tab enabled).

> Add paths to the list of Include directories (optional). These directories are searched for header
files needed for preprocessing.

> Add or remove source file extensions on the Language sub-tab if your C/C++ source code uses
anything other than .c for C source files, or .cpp, .c++, .cxx, .cc for C++ files (optional)
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> Add or remove source file extensions on the Ada tab if your Ada source code uses anything
other than .ada, .ADA, .adb, .ADB, .a, or .A (optional).

> Add #defines needed during preprocessing of C/C++ source files (optional)

Create New Environment

Choose Compier

ClcrL ¥ | Ada

Choose compiler using
the Choose Compiler 2 X
Button or the drop-down )
menu

t

Choose Compiler

Choose Compier | | VectorCAST MinGW (C++) v
CI/C++ tab selected
Execute command: -

RGW database location:

Preprocessor /Compier uiw/de’ Lenguage | Msc | Mixed C/C++ | Compier Integration R
mmmmm

Preprocessor command:

= T g++EC
reprocessor and Compile §
commands are required for [\.ComPie mmend:
CiC++ g++<g

Indude Directories

Indude flag: Define flag:
1 °

Fiag to create an object fil: Preprocessor file:

©

Defined varisbles:

|l | B Preprocessor/Compler | Linker/Debug | Language | Misc | Mixed C/C++ | Compier Integration

VCAST_NO_PTR_TO_UNCON| [N

©

Linker command required |4 |inker command: g++g
for C/C++
Linker options:

Green Hills intex utiity command:

Object fie extension: Executable fie extension:

Parse Command Line... | Test Settings... Green Hills integrate fle:

Debug options.

Debugger command: | gdb

' Command ine debugger

If the C/IC++ tab is enabled, you must specify a valid preprocessor command and compile command
on the Preprocessor/Compiler tab, and on the Linker/Debug tab you must specify a valid linker

command for the Next button to be enabled.

However, only the preprocessor command, compile command, and the Parser Flags are used during

instrumentation if the option “Preprocess files before instrumenting” is on.
If only the Ada tab is enabled, nothing is required.

Click Next to proceed to Step 2: Name the Environment.

Step 2: Name the Environment

On this page you perform the following:

> Enter the name for the environment (required)

Any character except * () \| “ * can be used; spaces are converted to underbars (_ ). Ifa
directory with that name exists already, the name is outlined in red and the Next button is

dimmed.

> Specify the path to the vcshell database (veshell.db) (optional)

> Select the command verb used for the source files to be tested in the environment (optional)
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{81 Create Mew Environment b4

Name the Environment

Choose Compiler
Environment Name: ICnver_ExampIe H Load... l

Enter environment name Name the Environment

veshel

— Locate Source Files
Database file: [C:WCASI’\Examp\es\mver\vcshell.dbl d] ‘ ‘

Coverage Options

Command verb: |g++ =S

Summary

Optionally, enter path to

veshell database and
veshell command verb

Save H < Back ‘ [ Mext > l l Cancel Build

Once you have provided the environment name, click the Next button to proceed to Step 3: Locate
Source Files.

clicast -lc Cover ENvironment Create <environment-name>

Create a new environment.

Step 3: Locate Source Files

On this page you perform the following:

> Specify the location of your source code repository (required)
> Select files and folders to include or exclude from the environment (required)
> Include header files in the environment (optional)
First, a Base Directory must be specified. The Base Directory List shows the Base Directories, or

source root directories, for the source code repositories that comprise the environment. Click the
arrow on the upper left to expand the Base Directory List.

To add a repository to the list, select the Add Base Directory button ﬂ , or right-click in the pane
and select Add... from the context menu. Enter the name of the new directory and select the Add
button.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



CREATING A COVERAGE ENVIRONMENT 69

Locate Source Files

Toggle to expand /
collapse list
Base Directory:
Base Directory List Tilngz 2 ima
—® [+~
Add Base Directory ? *
Add new base
dl\l’EC’[OW Mame [SourceRcc ]

[ .ﬂ\dct | Cancel |

Note when adding directories that base directories cannot overlap. Overlapping base directories are
displayed in red in the Base Directory List, and the text box is displayed with a red outline.

The path to the
DatabaseR.oot directory
Locate Source Files is already contained in
L the basedir directory

va Compiler
’J Base Directory: [C:,.’basedir/database N v ] J
lay

Name the Environment

Base Directory List Source Directories: 1Base directory containing this path already exists i
& basedir

Locate Source Files
+ || x - database

databasedriver )
H . Coverage Options
DatabaseRoot i driver

; indude
basedir manager

Summary

Overlapping base
directories displayed in red

clicast -lc -e <env> Cover Base_dir ADd <name> <path>

This specifies the location where source files reside. This can be set to
an environment variable or relative path.

Base Directories can be renamed by right-clicking on the directory and selecting Rename... from the
context menu. The Rename Base Directory dialog opens. Enter the new name for the directory and
select the Rename button.
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Rename Base Directory ? et

Old Name | SourceRoot

Mew Name [NewDirecb:ury ]
[ Rename[}J [ Cancel ]

clicast -lc -e <env> Cover Base_dir REName <old> <new>

Change the name identifier for a base directory.

To remove a Base Directory from the list, highlight the directory and select the Remove Base

Directory button ﬂ , or right-click on the directory and select Remove... from the context menu. A
dialog is displayed confirming that you want to remove the selected directory.

clicast -lc -e <env> Cover Base_dir REMove <name>
After this base directory is removed from the environment, the allowlisted

items within this directory will no longer be updated.

Next, you must enter the path to the Base Directory. The directory path can be an environment
variable (for example, $(ENV_VARIABLE), a relative path, or an absolute path.

~ == Note: Itis recommended that the path to the Base Directory be portable. Although supported,

\#" Jthe use of an absolute path is discouraged.

Use the file browser button located to the right of the Base Directory field to navigate to the location of
the source directory and select the Choose button.

The path to the Base Directory is saved in the environment script (. enc). This means only a single
change is needed if loading the environment script in a different directory.
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Create New Envirenment ] ] ? b4
Use file browser to navigate to
Locate Source Files the base directory
Choose Compiler
Base Directory: ‘C:NCAST;'Examples/environmenis,’qa_demo ~ l ‘
Source Directories: 4 files Directory Contents Name the Environment
= ga_demo ¥ ctypes.h Locate Source Files
¥ database.c X
\ Coverage Options
v manager.c i
Check box to add the CEecs bof)_(l L mc;lﬁde 5
directory to the allowlist L4 manager_driver.c LA UGS ummary
environment
v whitebox.c

Toggle check boxes to
include or exclude files
from the environment

Base Directory List

Save J | < Back | [ Next = ‘ Cancel Build
1
Ay

Highlight the source directory to view the contents in the Directory Contents pane on the right.
Selecting the checkbox next to the directory includes all the files in the directory. When a directory is
checked, it is added to the allowlist. When a user's source repository changes (for example, a file is
added or removed from the allowlisted directory) and the user updates the environment or runs the
environment script (. enc), the Cover environment automatically identifies any changes that have
occured in that directory.

~ ==~ Note: To take advantage of the automatic syncing of the files in the Cover environment, it is
I'k ;,-' recommended that you check the topmost directories in your base directory and then denylist
those files and directories where you do not want to collect code coverage. This allows the

Cover environment to evolve with the source code.

In the Directory Contents pane, use the check boxes next to the source file names to include and
exclude files from the environment. Checked source files are allowlisted and included in the
environment. Unchecked files are denylisted and excluded from the environment.

The topmost checked paths are added to the allowlist. It is recommended to allowlist those parent
directories that contain source code. Subdirectories and files can be unchecked. Any unchecked
items are denylisted from the Cover environment.

clicast -lc -e <env> Cover Base_dir ALlowlist <name> <path>

The given path will be included in the base directory's allowlist. By
adding paths to the allowlist, the cover environment can compare its state

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



CREATING A COVERAGE ENVIRONMENT 72

with state of the source tree and make any needed updates.

clicast -lc -e <env> Cover Base _dir Denylist <name> <path>

Denylisted files and directories will be excluded from the cover
environment on update.

Afile or directory is included in the allowlist if and only if it is:

>

>

Allowlisted explicitly, or
Not explicitly denylisted and its parent directory is in the allowlist.

Toinclude header files in the environment, check the Show Header Files box at the lower left corner
of the window. When checked, header files are listed alongside the source files in the Directory
Contents pane. Checked headers are used for code coverage. Note that checking this also sets the
VCAST_COVERAGE_FOR_HEADERS option.

Click Next to proceed to Step 4: Coverage Options.

Step 4:

Coverage Options

This page of the Cover wizard has a subset of the coverage options from the Options dialog,
Coverage tab.

On this step you perform the following:

>

vV V. V V

Specify the default value of coverage type to set for the environment immediately after building it
(optional). When setting this option, the environment coverage type is set, but no files are
instrumented when the environment is built. Note that coverage type None is not allowed. The
default coverage type is Statement.

Specify the coverage perspective (optional). The default perspective is Translation Unit.
Specify the coverage /O type (optional). The default I/O type is Real Time.
Specify the instrumentation directory (optional). The defaultis ve-inst.

Change instrumentation options or static memory options (optional).
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(81 Create New Environment >
Coverage Options /‘( Set environment ]
L coverage type J
Coverage Type: / Choose Comper
Statement a
Name the Environment
Coverage perspective: Coverage I/O type:
X . o Locate Source Files
@ Translation unit Source file @ Real Time Buffered Animation

Instrumentation Options ‘ MC/DC \ Misc } Suppressed Coverable Functions \ Result Changes ] Inpu t]

+| Show True and False in 'for' loops +| Treat C++ catch blocks as branches

+| Instrument unreachable code Show inlines as covered in all units
Instrument for function call coverage +| Instrument variable dedarations in C
Instrument for function and function call coverage Instrument using macros in c_cover.h
Instrument blocks for statement coverage +| Generate basis paths for constant branch conditions
Instrument implicit default case for switch-case blocks Avoid using comma operator in dedarations
Consider case fallthrough for branch coverage Treat initiglization of data couple as write

+| Pack instrumentation storage Ignore access error when read follows address of
Reduce memory overhead using global buffers Instrument template instantiations

Dump coverage in binary format

Use static memory allocation on the target

1000 B' Maximum MC/DC expressions:

Maximum covered subprograms:

1000 E‘:

[ Save ‘ [ < Back ‘ [ Next » ] [ Cancel l

There are no required actions on this page.

Click Next to view a Summary of the environment source files.

Step 5: Summary

Coverage Options

Summary

Build

This page of the Cover wizard shows a summary of the files to be added to the Cover environment,

based on the selections made on the Locate Source Files window.
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Create New Environment ? X
Summary
e T Total number of files to be
e following files will be added to the cover environment: added to environment Choose Compiler
Click to filter by source file name) -
File (5) Name the Environment

<<filter== .
$(SourceRoot)\ga_demo\cover_demo\ctypes.h tocate Source s
£(SourceRoot)\ga_demo'\cover_demo\database.c Coverage Options
$(SourceRoot)\ga_demo\cover_demo'manager.c

%(SourceRoot)\ga_demo\cover_demo\manager_driver.c Summary

$(SourceRoot)\ga_dema'\cover_demo'whitebox.c

Click to build cover
environment

Save Next > Canicel l Build

clicast -1lc -e <env> Cover Base dir STatus

Show files that will be added or removed on update.
Filtering is available to locate source files of interest. Filter by clicking in the filter row and typing into
the row. In the example below, the list has been filtered to only show source files containing

"manager” in the file name.

Create Mew Environment

Summary
L ) following files will be added to the cover environment:
Click in the filter row
[Gieienl File (2) Source file list only
displays source files
matching the filter

&(SourceRoot)\ga_demo\cover_demo\manager.c /
£(SourceRoot)\ga_demo'\cover_demo\manager_driver.c

To clear the filter, highlight the filter row, right-click and select Clear Filter from the context menu.

There are no required actions on this page.

Click Build to create the Cover environment. No coverage instrumentation is performed.
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clicast -lc -e <env> Cover Base_dir Update

Any newly added source files within the base directory will be added to the
cover environment. Any source files that no longer exist will be removed
from the cover environment.

Once the Cover environment is built, you are able to use the environment as you normally would to
set options, instrument, add or remove source files, etc.

Create a Regression Script for the Environment

The Environment => Create Regression Script... command creates a regression script in the
directory you choose. Note that regression scripts are not needed for migrated Cover environments.
The file created is a batch file or a shell script (depending in your platform):

> environment_name.bat

> environment_name.sh

The command also creates a Cover environment script (.enc) in XML format. The .enc file contains
source file information as well as any Probe Points n the environment. The .encfile is called by the
.bat/.cshfile.

If you have imported coverage results present in the environment, an additional file is created:
> environment_name.cvr, which includes the imported coverage results themselves

This command enables you to generate the minimum set of files that allow for the regeneration of the
tool options, test environment, and all source files. The test environment directory does not need to
be maintained when you are not actively testing.

These regression files contain everything you need to recreate the test environment. You simply run
the batch file or shell script and VectorCAST performs the following:

creates the Cover environment
sets options
sets the instrumentation directory if it is different than the default (the environment directory)

>

>

>

> adds the source files

> set any unit-specific compilation options (C/C++)
>

instruments the source files

The regression script does not add test results.

cover_demo.bat (Windows)

del commands.tmp

echo options ASM FUNCS BEHAVE AS INLINES FALSE >> commands.tmp
echo options ASSEMBLER CMD >> commands.tmp

echo options COMREADER ENABLED FALSE >> commands.tmp

echo options C_ALT COMPILE CMD >> commands.tmp
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echo

echo

echo

echo

echo

options
options
options
options

options

commands . tmp

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options

options

C ALT EDG _FLAGS >> commands.tmp

C ALT PREPROCESS CMD >> commands.tmp
C_COMPILER CFG SOURCE BUILT IN TAG >> commands.tmp
C COMPILER FAMILY NAME >> commands.tmp

C_COMPILER HIERARCHY STRING VectorCAST MinGW C >>

C COMPILER PY ARGS >> commands.tmp

C _COMPILER TAG BUILTIN MINGW 63 C >> commands.tmp
C_COMPILER VERSION CMD gcc --version >> commands.tmp
C COMPILE CMD gcc -c -g >> commands.tmp

C COMPILE CMD FLAG -c >> commands.tmp

C COMPILE EXCLUDE FLAGS -o** >> commands.tmp

C_DEBUG CMD gdb >> commands.tmp

C DEBUG HELP FILE >> commands.tmp

C DEFINE FLAG -D >> commands.tmp

C DEFINE LIST >> commands.tmp

C EDG FLAGS -w --gcc --gnu version 60300 >> commands.tmp
C _EXECUTE CMD >> commands.tmp

C _EXEC HELP FILE >> commands.tmp

C_INCLUDE FLAG -I >> commands.tmp

C_LINKER VERSION CMD 1ld --version >> commands.tmp

C _LINK CMD gcc —-g >> commands.tmp

C LINK OPTIONS >> commands.tmp

C_OBJECT EXT .o >> commands.tmp

C _OUTPUT FLAG -o >> commands.tmp

C PREPROCESS CMD gcc -E -C >> commands.tmp
C_PREPROCESS FILE >> commands.tmp

EXECUTABLE EXTENSION >> commands.tmp

MAX VARY RANGE 20 >> commands.tmp

PRECOMPILE CMD >> commands.tmp

PRECOMPILE EXT >> commands.tmp

SBF _LOC_MEMBER IN NSP DECL NAMESPACE >> commands.tmp

SBF_LOC_MEMBER OUTSIDE NSP DECL NAMESPACE >> commands.tmp
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echo

echo

options

options

commands . tmp

echo

echo

echo

echo

echo

echo

echo

echo

echo

options
options
options
options
options
options
options
options

options

commands . tmp

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options

options

SBF_LOC_NONMEMBER IN NSP DECL NAMESPACE >> commands.tmp

SBF_LOC_NONMEMBER OUTSIDE NSP DECL NAMESPACE >>

SOURCE_EXTENSION .c >> commands.tmp
SUBSTITUTE CODE FOR C FILE FALSE >> commands.tmp
VCAST_ALT WB_METHOD FALSE >> commands.tmp

VCAST ASSEMBLY FILE EXTENSIONS s >> commands.tmp
VCAST ASSIGN WITHOUT COPY CTOR TRUE >> commands.tmp
VCAST AUTO CLEAR TEST USER CODE FALSE >> commands.tmp
VCAST AVOID COMMA OPERATOR FALSE >> commands.tmp
VCAST BUFFER OUTPUT FALSE >> commands.tmp

VCAST COLLAPSE STD HEADERS COLLAPSE SYSTEM HEADERS >>

VCAST COMMAND LINE DEBUGGER TRUE >> commands.tmp

VCAST COMPILER SUPPORTS CPP CASTS FALSE >> commands.tmp
VCAST COVERAGE FOR AGGREGATE INIT TRUE >> commands.tmp
VCAST DISABLE CPP EXCEPTIONS FALSE >> commands.tmp

VCAST DISABLE STD STRING DETECTION FALSE >> commands.tmp
VCAST DISABLE STD WSTRING DETECTION TRUE >> commands.tmp
VCAST DISABLE TI BITFIELD FALSE >> commands.tmp

VCAST DISABLE TI STRING FALSE >> commands.tmp

VCAST DISPLAY UNINST EXPR FALSE >> commands.tmp
VCAST DUMP BUFFER FALSE >> commands.tmp

VCAST ENABLE FUNCTION CALL COVERAGE FALSE >> commands.tmp
VCAST ENVIRONMENT FILES >> commands.tmp

VCAST ESCAPE LINE DIRECTIVES FALSE >> commands.tmp

VCAST EXECUTE WITH STDIO FALSE >> commands.tmp

VCAST EXECUTE WITH STDOUT FALSE >> commands.tmp
VCAST FAR STDIN DATA FALSE >> commands.tmp

VCAST FILE INDEX FALSE >> commands.tmp

VCAST FILE PREFIX >> commands.tmp

VCAST FORCE ELAB TYPE SPEC TRUE >> commands.tmp

VCAST FORCE NO USERGLOBALS FALSE >> commands.tmp

VCAST GH INTEX CMD >> commands.tmp
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echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

echo

options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options
options

options

commands . tmp

echo

echo

echo

echo

echo

echo

echo

echo

echo

options
options
options
options
options
options
options
options

options

VCAST GH INT FILE >> commands.tmp
VCAST HAS LONGLONG TRUE >> commands.tmp

VCAST INST FILE MAX LINES 0 >> commands.tmp
VCAST MAIN FALSE >> commands.tmp

VCAST MAX COVERED SUBPROGRAMS 1000 >> commands.tmp
VCAST MAX HEAP SIZE 1000 >> commands.tmp

VCAST MAX MCDC STATEMENTS 1000 >> commands.tmp
VCAST MAX STRING LENGTH 1000 >> commands.tmp
VCAST MICROSOFT LONG LONG FALSE >> commands.tmp
VCAST MINIMAL TERMINATION FALSE >> commands.tmp
VCAST NO EXIT FALSE >> commands.tmp
VCAST NO FFLUSH FALSE >> commands.tmp
VCAST NO FLOAT FALSE >> commands.tmp
VCAST NO LIMITS FALSE >> commands.tmp
VCAST NO LONG DOUBLE TRUE >> commands.tmp
VCAST NO MALLOC FALSE >> commands.tmp
VCAST NO SETJMP FALSE >> commands.tmp
VCAST NO SIGNAL FALSE >> commands.tmp
VCAST NO STDIN FALSE >> commands.tmp
VCAST NO STDLIB FALSE >> commands.tmp
VCAST NO STD FILES FALSE >> commands.tmp

VCAST OUTPUT BUFFER SIZE 20000 >> commands.tmp

VCAST PREPEND TO PATH DIRS $(VECTORCAST DIR)/MinGW/bin >>

VCAST PREPROCESS PREINCLUDE >> commands.tmp

VCAST REMOVE PREPROCESSOR COMMENTS TRUE >> commands.tmp
VCAST STDIO FALSE >> commands.tmp
VCAST_TYPEOF_OPERATOR TRUE >> commands.tmp

VCAST USE COMPOUND FOR BATCH FALSE >> commands.tmp
VCAST USE EDG PREPROCESSOR FALSE >> commands.tmp

VCAST USE STATIC MEMORY FALSE >> commands.tmp

VCAST USE_STD STRING TRUE >> commands.tmp

VCAST USE VCPP FALSE >> commands.tmp
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echo options VCAST VXWORKS FALSE >> commands.tmp
echo options WHITEBOX YES >> commands.tmp

echo cover environment script run C:/VCAST/Examples/environments/qga
demo/cover demo.enc >> commands.tmp

"$VECTORCAST DIR$\CLICAST" /L:C tools execute commands.tmp false

To Use a JSON Compilation Database to Build an Environment

An alternative to the vcshell database is to use a JSON compilation database. This integration
improves interoperability with other software development tools and reduces friction when
incorporating VectorCAST into toolchains that rely on JSON compilation databases. Additionally,
because tools such as CMake can generate these databases without requiring a full compilation, this
support helps reduce workflow overhead. Not all VectorCAST workflows are compatible with this
database. For instance, using environments with the VectorCAST Project workflow is not fully
supported. See more in the section "Cautions" on page 80.

The JSON compilation database follows the Clang specification.

The JSON Compilation Database Integration

Previously, users that wished to use a compilation database were required to record a full compile
with the vcshell executable. The resulting veshell database (veshell.db) contained compilation
information that could be used to build environments.

The addition of support for an alternate database provides users with the choice to specify a JSON
Compilation Database in place of a vcshell database.

Two configuration options are used to select the JSON compilation database:
> Options Rules: Instructs VectorCAST how to use compilation arguments captured in the
compilation database.

> Transform Pass: (optional) A python script that allows users to perform transformations on the
data read from the compilation database.

How To Use the JSON Compilation Database Integration

Here are the steps for the VectorCAST Coverage GUI.

> Go to “Name” page of the Wizard to find the “Compilation Database” group box.

> Provide a path for a JSON compilation database for the “Database” field by either typing it
in the textbox or using the file selector.

> The tab labelled “JSON” will be active and enabled so that users can configure the
“Options Rules” and “Transform Pass”.

> Options Rules: Unless overwritten by a value in the CFG or from a loaded ENV, the
default values will be displayed in the text box. Users can provide any value according to
the Options Rules Syntax described below.

> Transform Pass: (optional) A path to a Python script that implements and registers a
TransformPass object. Examples are provided at: “SVECTORCAST _
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DIR/python/vector/lib/compdb/examples”
Here are the steps for the VectorCAST command line.
Use the following options in the VectorCAST CFG file:

> VCDB_FILENAME
> VCAST_COMPDB_OPTIONS_RULES
> VCAST_COMPDB_TRANSFORM_PASS

Cautions

JSON compilation databases are not currently supported for all workflows. The following executables
and scripts do not have support:

> $VECTORCAST_DIR/vcutil

> $VECTORCAST_DIR/vcdb

> $VECTORCAST_DIR/python/vector/apps/vcshell/EnvCreate.py

> $VECTORCAST_DIR/python/vector/apps/AutomationController/AutomationController.py

The following executable has limited support:

$VECTORCAST_DIR/manage

> Supports monitoring and migrating environments built with a JSON compilation database.

> Does not support creating new environments with a JSON compilation database.

Working With Environments

To Close an Environment

The File => Close Environment command closes the environment and any open files in the MDI
window. If any file is unsaved, you are prompted to save before it closes.

To Rename an Environment

Choose File => Rename Environment to give the current open environment a new name. A dialog
appears with the current name at the top and the new name is at the bottom. If the new name is not
unique, then it is outlined in red. Type a new name and click OK or Apply.

& Rename Environment

Old Mame: cover_envl

Mew Name: [u:n'uer_env}l ]

oK L;ﬂnpplyh _] Cancel
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Once you click OK or Apply, VectorCAST renames the environment directory and the .vce file.

=~ Note: The environment script is not changed when an environment is renamed.
| |
& )

To Update an Environment

From the Update Environment wizard, you can:

Update your compiler and compiler settings
Update the Base Directories
Modify allowlisted files and directories

vV V. V Vv

View a Summary of source files included in the environment and their status (existing, removed,
added)

Choose Environment => Update Environment... from the Menu Bar to open the Update
Environment Wizard.

=~ Note: Base Directories cannot be added, removed, or modified when the environment is

I'xl ’,-'opened within a VectorCAST project and the Update Environment wizard is requested.
" However, the Allow/Deny list can be updated.

Step 1: Choose Compiler

By default, the Update Environment wizard opens on Step 2: Locate Source Files. Selecting Step 1:
Choose Compiler allows you to update the compiler and compiler settings.
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(81 Update Environment

Choose Compiler

Clc++ « Ada ]

Choose Compiler

[Choose Compiler l [\-\ectorCAST MinGW (C) hd ‘
Locate Source Files
Execute command: | v ‘
1 Summary
RGW database location: | ‘
Preprocessor [Compiler | Linker /Debug | Language | Misc | Mixed C/C++ | Compiler Integration |
Preprocessor command: Indude flag: Define flag:
goe E-C -1 D
Compile command: Flag to create an object file: Preprocessor file:
goc<g -0
Indude Directories Defined variables:
EEE + ] =
lParse Command Line. .. I |Test Settings... I
Save | < Back l Next = | [ Cancel l Updatel\ l

&

For more detailed information on compiler settings, see "Step 1: Choose Compiler" on page 57 in the

"Creating a System Testing Environment" section.

Step 2: Locate Source Files

By default, the Update Environment wizard opens on Step 2: Locate Source Files. Any sources
detected in the selected directory are displayed. Select or deselect directories and source files to

include or exclude them from the environment.

clicast -lc -e <env> Cover Base_dir Status

Show files that will be added or removed on update.
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(1 Update Environment ? b

Locate Source Files

e Choose Compiler
Base Directory: [C: NNCAST jexamples/environmentsfga_demo/fcover_demo |+ ‘ ‘ J

Source Directories: 4 files Directory Contents Locate Source Files
= 4 ctypes.h Summary
& b4 database.c
=
18 hd manager.c
B )
& « manager_driver.c
Adding a header file to whitebox.c
environment = =
Source file whitebox.c
removed from
environment
+' Show Header Files
[ Save | [ = Back l | Mext = l | Cancel | Update

Afile or directory is included in the allowlist if and only if it is:

> Allowlisted explicitly, or

> Not explicitly denylisted and its parent directory is in the allowlist.

~ ==~ Note: If the Cover environment was created without a base directory but contains source files,
I'k ;,-'a base directory will automatically be created for the user.

For more detailed information on locating source files, see "Step 3: Locate Source Files" on page 68
in the "Creating a System Testing Environment" section.

Step 3: Summary

To view how your source code repository differs from the sources within a Cover environment, select
Step 3: Summary. The Summary provides the following information:

> Before Update - the number of files currently in the environment

> After Update - the new number of files that will be in the environment following update
> Added - the number of files added to the environment
>

Removed - the number of files removed from the environment
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[ .
(&1 Update Environment Header file cytpes.h ? it
Summary has been added to the
environment
\ Choose Compiler
Before Update: 4 After Update: 4 Added: 1 Removed: | 1
Locate Source Files
Summary
Status (5) File
)BT | <<fiters>
$(SourceRoot)\database.c
|;_L] £(5ourceRoot)\manager.c
E_L] $(SourceRoot)\manager_driver.c
?a $(SourceRoot)\ctypes.h
@ S(SourceRoot) whitebox.c
Source file whitebox.c
has been removed from
the environment
[ Save | [ < Back ] MNext = Cancel | l Update |

A Status column is provided which indicates the status of each file in the environment (Existing,
Removed or Added). Hovering over a status icon will indicate whether a file is newly added, retained

or removed from the environment.

Show / hide
removed files

Show [ hide

addead files
Show /[ hide
existing files tatus (5)
5 m T

Hover to identify if - %}m

file is existing, new
or removed from
the environment E-

Use the toggle buttons located at the top of the Status column to show / hide the file types. By default,
all toggle buttons are selected. The Status column heading includes the total number of files being

displayed.

To compute status, the set of files on disk are collected by walking over the directories and files given
in the allowlist. Denylisted items are excluded. The status is determined as follows:
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> Existing files are those that have been found on disk and that are currently in the Cover
environment.

> Removed files are those that are in the Cover environment, but not on disk.
> Added files are those that are on disk but not in the Cover environment.

clicast -lc -e <env> Cover Base_dir STatus

Show files that will be added or removed on update.

When all updates are complete, select the Update button to update the environment.

clicast -lc -e <env> Cover Base_dir Update

Any newly added source files within the base directory will be added to the
Cover environment. Any source files that no longer exist will be removed
from the Cover environment.

~ =~ Note: Newly added sources will not be instrumented when the Update button is selected. To

I'k ;,-'instrument newly added sources for the default coverage type, perform a build within the

VectorCAST project.

To Create a Cover Environment Script

A Cover Environment script (.enc) in XML format is created for Cover and System Testing
environments. The file contains source file information and any Probe Points in the environment.

The Cover Environment script is not created automatically after an environment build. Use one of the
following methods to create the script:

> Click the Save button in the Create New Cover Environment wizard.

C“Ck the save bunon to o Dom e and Faise 0 o'l o Towt So e Catch blechs o e ey
save the settings to an
environment script

/L

7~
Save /J [ < Back ] Next > Cancel ‘ e

o —— = M

> Create a regression script by selecting The Environment => Create Regression Script... from
the Menu Bar. The Cover Environment script is automatically created when creating regression
scripts.
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clicast -e <COVER_ENV> Cover ENvironment SCRIPT Create <FILENAME>.enc
[force]

Use the optional 'force' argument to overwrite an existing .enc file.

To create a new Cover environment based on an existing .enc file:

> Load an .enc file from within the Create New Cover Environment wizard. Click the Load button
and select the appropriate .enc file.

clicast -e <COVER_ENV> Cover ENvironment SCRIPT Run <scriptfile> [force]
[verbose]

Create cover environment from an enc script. Use the 'force' argument to
recreate the environment. Use the 'verbose' argument to display success
messages.

To Delete an Environment

The File => Delete Environment command deletes the current open environment or enables you to
select an environment to delete. Deleting an environment deletes the sub-directory that was created
for that environment and all files contained in the sub-directory. It leaves the .env file that can be used
to re-create the environment later. Note that the test cases are not saved for you. To avoid losing any
work, you should create Regression Scripts before deleting.

=~ Note: The directory created by VectorCAST when building a new environment should only
'-k ’,-' contain VectorCAST-created files. Do not store any files that are not tool-specific in these

directories. When the File => Delete Environment command is invoked, all files contained in
the specified directory are deleted.

If you wish to delete the current open environment, choose Environment =>Delete Environment.
You are asked to confirm deleting the open environment.

Pressing Yes will permanently remove this environment and all of its subcomponents.
Are you sure you want to continue?

| @Tes || @Na |

If no environment is open when you choose File => Delete Environment, the standard Choose File
dialog appears, providing the opportunity to navigate to find any environment to delete. Locate the
.vce or .vcp file for the environment you want to delete. Click the Open button.

clicast -e <env> ENvironment Delete

Delete the specified environment.
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To Open an Environment
There are several ways to open an environment.

>
Click the Open button J in the toolbar or use File => Open if you need to navigate to find the

environment you want.

> Choose File => Recent Environments to open a recently-opened environment from a list. The
most recently-opened environment is at the top of the list. Coverage environments are shown

-
with a green icon = ; Ada environments with an orange icon ; and C environments with a

blue icon E:! .

> Double-click the environment’s icon (Windows)

To use this method, the VECTORCAST DIR environment variable must be set at the system
level. The Windows installation program does this for you.

> Use the command line:

$VECTORCAST DIR/vcastqgt -e <env> (Linux)
%VECTORCAST_DIR%\vcastqt -e <env> (Windows)

To use this method, the VECTORCAST_DIR environment variable must be set in the shell
window.

Once you open an environment, the working directory is set to the location of the newly-opened
environment.

Because VectorCAST/QA writes data to the .vcp file on closing the environment, you are restricted
from opening a System Testing environment that is write-protected.

Adding Source Files to the Environment

To Add a Source Code File
Select Environment => Add Source Files from the Help Menu to open the Update Environment
wizard. Alternatively, select the Add Source File icon I#_j on the Toolbar to open the Update

Environment wizard. This enables you to choose which file(s) in your application are to be
instrumented for code coverage.
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[} Update Environment ? b4

Locate Source Files

’ - Choose Compiler
Base Directory: [C:,NCAST;'exarr|plesfenvironrnentsfqa_demofcover_demo v l [
Source Directories: 4 files Directory Contents Locate Source Files
) cover_demo b4 ctypes.h Summary

& b4 database.c

=
B ' manaager.c

[¥]

(7]
b b4 manager_driver.c

Adding a header file to whitebox. ¢

environment : .
Source file whitebox.c

| removed from
environment

+'| Show Header Files

[ Save |[ = Back l [ Mext = | | Cancel ] [ Update |

Once source files have been added to a Coverage environment, they are listed in the Source Files
pane. The columns to the right of the filename column provide coverage status information for
Statement (S), Branch (B), MC/DC Pairs (P), Function (F), and Function and Call

(FC) coverage.These columns are currently empty because no coverage type has been selected yet.

=
Fle Edit View Environment Project Coverage StaticAnalysis Tools Window Help

A-EE A= 3¢9 ¢t @R O®-Ed BO-6mw~-l* 0 @maB o6
Environment View h
Total fles: 4 [8) Update Environment X
[s7 database.c
&) managerc Locate Source Fies
[ manager_driver.c
[s7 whitebox.c 4 Base Directory: | C:/VCAST/examples/environments/qa_demojcover_demo Nl : Chocse Conpler
Source Directories:  fies Directory Contents Locate Source Files
j @ [ copes
Coverage results (0) Y, Summan,
s ¥ databasec v
v manager.c
v manager_driver.c
v whitebox.c
Project View
Project ERAs 8 P F rc
qa_demo v
3 tmported Resuits
= Compier_Template Not Used %
= ) Testsuite v =
Qo ceno 1IN 8
[
2
&
Fiename vis B P [F FC
k] ctypesh
[s7 database.c
[s manager.c
[s) manager_driver.c
[s] whitebox.c
Note that on the Files tab
there is no coverage status
for newly added files which
have no coverage type
| Show Header Fies
| Projects | _Fies
Coverage Environment is Opened
== Jobs (frished) C:\VCASTWpython | SBadk pext > Sl Lpdats

Working Directory: ...VCAST fexz

The name and path to each source file is saved in the envname.vcp file, along with the location of its
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instrumented version. Each unit is assigned a unit number, starting with 1 by default.
Source files with the same name from different locations may be added to a Cover environment.

For more detailed information on locating source files, see "Step 3: Locate Source Files" on page 68
in the "Creating a System Testing Environment" section.

To Add Header Files as Source Files (C/C++ only)

Achieving code coverage on header files which have executable lines, such as inlined functions, is
possible with VectorCAST Cover.

To include header files when creating a new environment, go to Step 3 Locate Source Files in the
Create New Environment wizard. Check the Show Header Files box at the lower left corner of the
window. When checked, header files are listed alongside the source files in the Directory Contents
pane. Checked headers are used for code coverage. Note that checking this also sets the VCAST _
COVERAGE_FOR_HEADERS option.

Create New Environment ? s
Locate Source Files
Choose Compiler
Base Directory: | C:/VCAST [Examples/environments v | [
Source Directories: 5 files Directory Contents Name the Enviranment
= environments < ctypes.h Locate Source Files
=} v ga_demo
i g hd database.c
o Coverage Options
= ¥ mManager.c
=
£ v manager_driver.c Open Step 3 .Locate ary
o Source Files
o v whitebox.c
o
g
[a]
Check box to include
header files in the list of
source files
¥ | Show Header Files
‘. Save | | < Back | MNext = | Cancel ‘ | Build ‘

To include header files when updating an existing environment, go to Step 2 Locate Source Files in
the Update Environment wizard. Check the Show Header Files box at the lower left corner of the
window. When checked, header files are listed alongside the source files in the Directory Contents
pane. Checked headers are used for code coverage. Note that checking this also sets the VCAST _
COVERAGE_FOR_HEADERS option.
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(&1 Update Environment

Locate Source Files

’ o Choose Compiler
Base Directory: |.~'CAST fexamplesfenvironments/qa_demo/cover_demo | w l ‘ ‘

Locate Source Files

Source Directories: 5 files Directory Contents

_ L4 ctypes.h Summary
i ' database.c
=~
4 v manager.c Open Step 2 Locate
o -
Pt v manager_driver.c Source Files
13}
] v whi .
@ Check box to whitebox.c

include header
files in the list of
source files
+ | Show Header Files
|. Save ] | < Back l [ Mext = l | Cancel l [ Update ]

After instrumentation, the Coverage Viewer of a source unit expands lines where the header file was
#included to show the full text of the header file. The header files are not listed in the Source Files

Pane as source code units.

Only header files located in the same directory as a source unit and header files located in Search
directories are expanded so as to achieve code coverage. (Header files in Library Include directories
or Type-handle-only directories are not expanded so as to achieve code coverage.)

To View Source Files in a Hierarchy

When source files are first added to the environment, they are listed alphabetically, at the same level,
in the Source Files pane. This single-level display is called “flattened.”

Environment View

Filename W 5 B

7™ cover_demo

EQ] database.cpp

[ inheritance.cpp ’( Flattened view )
m Manager, cpp

[+ manager_driver.cop
EE] whitebox.cpp

To “unflatten” the display, right-click on any source file in the Source Files pane, and uncheck Flatten.
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Environment View

Filename v |5 B

= cover_demo

database.cpp
@ inheritance.cpp
@ manager.cpp

E manager_drive
L [ whitebox, cpp

Open Coverage Viewer

Instrument D
View B

Save Coverage Reports...
£+ Append Cover I0

Uninstrument

Remawve

Uncheck Flatten

, Add Coverage Analysis

@ EditProbe Points
Select Results Affecting Unit

Properties
Select Results Affecting Unit

Properties

When you uncheck “Flatten,” the Source Files pane changes to a hierarchical representation of the

location of the source files in the file system.

Environment View
Filename ¥ 5 B
E HI_] cover_demo
[%]--DExamples
L B
[=I-[~7Inheritance

e |;_°| inheritance.cpp
- [FTutorial

=-Erepp

| Hierarchical view ]

- |5 database.cpp .
¢] manager.cpp

5] manager_driver.cpp

|+] whitebox.cpp

To View Source Code

You can view the source code for any file in the Source Files pane. Right-click a source file, and
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choose View => Original Source Code. A text file opens in a Text Editor, in read-only mode.

=~ Note: The source code can be modified by first clicking the “Writable” checkbox at the bottom
'-k_ ’,-' of the Text Editor. Once modified and saved, the source file must be re-instrumented and re-

compiled for the changes to take effect.

To Remove a Source File

To remove a source file from the environment, right-click the source file and choose Remove. A
confirm dialog appears. Click Yes to remove the file; click No to cancel the operation.

Are you sure you want to remove the selected source code file(s) from this coverage
environment?

@ || @

To Remove All Source Files

The Environment => Remove All Source Files enables you to remove all source code files from
the environment. Click Yes to confirm the deletion.

Are you sure you want to remove all the source code files from this coverage
environment?

[ @Y&s

‘ @No

Working With Base Directories

VectorCAST allows you to enables you to specify a "base directory," or source root directory, of
source files to be added to the Cover environment. The path to the base directory is saved in the
environment script (. enc) which means only a single change is needed if loading the environment
script in a different directory.

The following sections discuss common scenarios associated with working with base directories.

For information on suppressing test code coverage, see "Suppressing Test Code Coverage" on page
218.

Moving Base Directories

When using a Continuous Integration (CI) or Continuous Testing (CT) workflow, the source code
repository is often stored separately or moved away from the Cover environment that tests it.

In cases where a source code repository is identified as missing, VectorCAST supports the userin
opening such an environment and generating reports, but instrumenting and other features are not
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available.

=~ Note: When in Source File perspective, Aggregate Coverage reports and the Coverage
'-k ’,-'Viewer are not able to display the source code when the repository is missing.

However, when the source code repository is not missing but just moved to a new location (on a
machine of the same platform on which the environment was created), VectorCAST supports
updating the Base Directory path.

~ =~ Note: Moving or copying base directories for Cover environments that are part of a
I'x ;,-' VectorCAST System Test Project is not supported.

The following sections discuss three common scenarios associated with moving base directories.
Base Directory as a Full Path

When the Base Directory was originally specified as a full path to the source code repository which
has now been moved, the user needs only to update the Base Directory in the Cover environment to
point to the new source code location.

To add a Base Directory:
clicast -e <cover env> Cover Base dir Add <name of base directory> <full
path to repository>

This specifies the location where source files reside.

To update the Base Directory path:
clicast -e <cover env> Cover Base dir SEt path <name of the base directory>
<path to new location>

Change the location where the base directory resides.

Alternatively, when opening a Cover environment using the VectorCAST GUI after the source code
repository was moved, the Update Environment Wizard automatically displays, prompting the user to
adjust the Base Directory path in the Wizard.
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[8% Update Environment

Locate Source Files

’ Base Directory: | C:\demos\demo_set_base_dir_path_vcastqtc] b4 I I

Source Directories: 0 files Directory Contents

Update path to base
directory

Choose Compiler

Locate Source Files

Surmmary

The path should be set to the root of the original Base Directory so that the directory structure is
retained. This permits the allowlist, denylist, and source files to be loaded into the Update

Environment wizard.

@1 Update Environment

Locate Source Fles

] Choose Compler
Base Directory: | Cfdemos/demo_set_base dir_path_vcastgl/new_dir/c hd
Source Directories: 4 fies Directory Contents Locate Source Fles
=) ) ¢ ¥ database.c summary
e v
s s managerc
o B o whitebox.c

IZ
—

<" =~ Note: Any missing Include directories located on the Choose Compiler page will also need to
;,-' be updated to point to their new locations.
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1 Update Erviranment
Ohoose Compéer
CjC+s o

Ada

Choess Compilar | VectorCAST MInGW__C

gec -C -g -Sd=cI -mid ©
Inchade Directones.

Chosie Compiler

d Locate Source Fies
Summary
Preprocesson/Compler | Linker) Language | MsC | Moed C/Ces | Compler Integration

Preprocessar command: Inchade fag: Define flag:

goc <E «C -std=C99 -mb4 1 D

Comple command: Flaq 1o create an object fie: Preprocessor fie:

QT -C - -SI0 =099 -mE4 0

Inchude Drectones Defined varabies:

, * = +* =
IC:\demos\demo_set_base_dr_path_wcastqtinew_delcling

SCihdemosidema set_base dr_path_wcastatinew_de\c

Choose Compier
s Locate Source Fies
Execute command:
Surenary
Freprocesson/Compler | Linker/Debug | Language | Msc | Moced T+ | Compler Integration
Preprocessor command: Inchude fiag: Define flag:
gee -E -C -sid=c09 -mbd -1 D
Compd command:

Fiag to create an ctject fie: Preprocessor fie:

Defined varabies:

Update missing include ]‘
directories )

Navigate to the Summary page to verify that the source files in the original Base Directory are
preserved.
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B Update Ervironment X
— Before updating base directory
Choose Compler
Before Update: 4 After Update: 0 Added: 0 Removed: 4
Locate Sowrce Fes
Status (4) e Summary
wE
i S{SounceRoot)gprogsimanager_diverc
# S{SounceRoot)\src\datahese ¢
# S{SounceRooNSc\managen.c
Fd ${SourceRoot ]S whiteba. c
. B Update Ernironment o
Summary
Chioose: Compler
Before Update: 4 After Update: 4 Added: 0 Remaved:
Locate Souwnce Fles
Status (4) rie Snmmmry
W

S{SourceRoot]\progs\manager_dives:

${SounceRoot|\src\database

${SourceRoot]\src\managec

$(SourceRoot)\sncimhitebax.c

[Summary with updated base directory]
save = Back Hext > Cancel _(lnja:c .

After clicking the Update button, the user can proceed with normal functionality such as generating
reports, opening the Coverage Viewer, and instrumenting sources.

Base Directory as an Environment Variable

Some users have set up an environment variable that points to the location of the source code
repository under test. After the environment variable is changed to point to a different location,
opening the Cover environment is seamless and no further updates need to be made.

clicast -e <cover env> Cover Base dir Add <name of base directory> 'S$ (ENV_
VAR) '

where ENV_ VAR is the name of the environment variable that has been set to
the root location of the source repository.
For example, suppose the environment variable SOURCE has been set to

' /home/work/sourcel' and a Cover environment created with a Base Directory added like this:

clicast -e <cover env> Cover Base_dir Add SourceRoot '$ (SOURCE)'

Later, if the repository has been moved to the directory ' /home/work/source2', or simply the
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code in the directory 'source2' is now to be used in the Cover environment, then the environment
variable is updated to reflect the new location. In this case, opening the Cover environment is
seamless and no further updates need to be made.

#~ =~ Note: The VectorCAST GUI must be closed when the environment variable is set to a new

'-.\ ;,-' path.

Base Directory as a Relative Path

If the Base Directory was originally added using a path relative to the Cover environment, then
moving the source code repository and the Cover environment together is a seamless operation and
no updates need to be made.

For example, if the Cover environment is in a directory named 'work', and the source code
repository in 'work/source', then a Base directory named SourceRoot can be added like this:

clicast -e <cover env> Cover Base_dir Add SourceRoot source

When both the environment and source code repository are moved together, the environment can be
used without needing to update the Base Directory path.

Setting Coverage

To Set Coverage Type

Any source file added to an environment is set by default to the environment coverage type. Once a
source file has been added to an environment, you may then indicate which type of coverage you
want, and you may assign a coverage type different from the environment coverage type. Different
source files can be set with different types of coverage, if appropriate. For example, code with few
branches may be best suited for Statement coverage, while code with many branches may be better
suited to Branch coverage.

You can choose from several types of coverage. The coverage type choices are dependent upon the
current Industry Mode. The Default industry mode offers the following coverage types:
> Statement — reports on each executable statement
Branch — reports on the outcome of each decision point
Basis Paths — reports on basis paths through the source code
MC/DC - reports on branch outcomes as well as equivalence pairs

vV V VvV V

Function — reports on whether or not a subprogram in the unit under test has been entered
during test execution

v

Function + Function Call — identifies all of the calls that each function makes to other functions
and reports on whether those calls have been tested

Statement + MC/DC — reports on MC/DC and Statement coverage
Statement + Branch - reports on Branch and Statement coverage
Probe Point — reports on Probe Point-only coverage

vV V VvV V

Coupling — reports on data and control coupling

The Default Industry coverage types map to industry types as shown in the following table:
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Default Avionics Automotive Industrial Railway Medical
Statement Level A Unit Level ASIL A SIL1/2 SIL1/2 Class A
Level B Unit Level ASIL B/C SIL3 SIL3 Class B
Level C Unit Level ASIL D SIL4 SiL4 Class C
Branch Level A Unit Level ASIL B/C SIL3 SIL3 Class B
Level B Unit Level ASIL D SIL4 SiL4 Class C
MC/DC Level A Unit Level ASIL D SIL4 SIL4 ClassC
Statement + Level A Unit Level ASIL B/C SIL3 SIL3 Class B
Branch Level B Unit Level ASIL D SIL4 SiL4 Class C
Statement Level A Unit Level ASIL D SIL4 SIL4 Class C
+ MC/DC
Function Architectural Level
ASIL A/B
Function + Architectural Level
Function Call ASIL C/D

The default coverage type is set at the environment level. To set the default coverage type for the
environment, select Coverage => Set Coverage Type => <coverage_type> from the Menu Bar.
The current default coverage type is indicated with a checkmark on the Coverage Type menu.

To set the coverage type for an individual source file, right-click a source file in the Source Code Files
window and select the coverage type from the context menu.

* Environment View
Filtered files: 4of 4 « Statements
database.c

— ( Default coverage type }
Open Coverage Viewer
E# manager_g
|:'-‘| whiteboi. d Instrument
7
Set Coverage Type d - Statement (Default)

View &

None

Save Coverage Reports...
# Append Cover IO MC/DC
Function
Uninstrument

Function +Function Call
Remove

Statement+Branch
@, Add Coverage Analysis Statement-+HIC/DC
@ EditProbe Points Probe Point

"=~ Note: Changing the Industry Mode may affect the coverage type displayed in the coverage
I’[ype column of the Environment View. In some instances when Industry Mode is changed, the
— new mode may not have a coverage type corresponding to the current environment coverage
type. In such a case, no coverage type in the list will appear with a checkmark against it.
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clicast -lc -e <env> [-u <unit>] Cover ENvironment SET Coverage_ type --
clear | None | STATEMENT+MC/DC | STATEMENT+BRANCH | FUNCTION+FUNCTION CALL
| FUNCTION | MC/DC | BASIS_PATHS | BRANCH | STATEMENT | PROBE_POINT |
COUPLING

Set the coverage type for a cover environment or source file. Use --clear
to clear the coverage type for a source file or for all source files within
the environment.

For example, to set the coverage type for the entire environment, enter the following:

clicast -e <env> Cover ENvironment SET Coverage type STATEMENT

This allows the user to change the environment coverage type and consequently the coverage type of
all the files within the environment that are set to the default coverage type.

To set the coverage type for a specific file, enter the following:

clicast -e <env> -u <filename.c> Cover ENvironment SET Coverage type
STATEMENT

To clear the coverage type for a specific file, enter the following:

clicast -e <env> -u <filename.c> Cover ENvironment SET Coverage type --
clear

This resets the source coverage type to be the default coverage type.

To clear the coverage type for all files, enter the following:

clicast -e <env> Cover ENvironment SET Coverage type --clear
This resets the source coverage type of ALL files to be the default coverage type.

Instrumenting Files

~ =~ Note: When changing coverage types, instrumentation does not occur.You must select
'-.\ ;,-' Instrument from the right-click menu to instrument an individual source file, or re-instrument
~ allfiles by selecting Environment => Re-Instrument All Source from the Menu Bar.

After instrumenting a file, its coverage status column contains a status bar for the selected coverage.
The status bars show the percentage of code coverage achieved for each file. For example, with a file
that has 50% coverage, half of the status bar will be green and half will be white. This allows you to
quickly see a dashboard of code coverage percentages.

Additionally, you may hover over a file name to see the exact coverage percentages.
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Statement coverage
status column

Project View

Filename *  Last Modified 5 |B |P

[+ database.c 2017-12-18 15:33:117 v
[ manager.c 2017-12-18 15:37:14 Hover for details
- Lﬁ manager_driverc 2017-12-18 15:37:14 | N

)
‘e [ whitebox.c 017-12-1815:33:19 /v [FullPath:C:
WCAST\examples\environments\qga_demo\cover_demao\manager_driver.c

Modification Time at Last Build: Sat Dec 16 12:24:34 2017

[ Status bar shows 62% Aggregate Coverage:

statement coverage
Statements 22/35 62%

Used by environments:

Name S B P
Compiler_Template_MNot_Used / TestSuite / 34% 0% 0%
cover_demo

If the Source Files pane is displaying the files in a hierarchy, instrumentation applies to the source
files in the selected directory.

clicast -e <env> [-u <unit>] Cover INstrument <type>

Instrument for code coverage. Specify a coverage type to set the
Environment Coverage Type before instrumentation. Specify a unit and
coverage type to set the Source Coverage Type before instrumentation. Set
coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

For Default Industry Mode:

None | STATEMENT+MC/DC | STATEMENT+BRANCH | FUNCTION+FUNCTION CALL |
FUNCTION | MC/DC | BASIS PATHS | BRANCH | STATEMENT | PROBE_POINT |
COUPLING

For DO-178B/C (Avionics) :
None | LEVEL_A | LEVEL_B | LEVEL_C | PROBE_POINT | COUPLING

For IS0-262262 (Automotive) :

None | ASIL D | ASIL B/C | ASIL A | ASIL C/D | ASIL A/B | PROBE_POINT |
COUPLING

For IEC-61598 (Industrial):

None | SIL74 | SIL73 | SIL71/2 | PROBE POINT | COUPLING

For EN-50128 (Railway) :
None | SIL74 | SIL73 | SILil/Z | PROBE POINT | COUPLING

For IEC-62304 (Medical):
None | CLASS C | CLASS B | CLASS A | PROBE POINT | COUPLING

If another unit with the same base name is already present in the
environment, then a full path or a relative path (to working directory)
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must be specified.

Coverage instrumentation creates four files:

> Instrumented file, (same basename.extension as the source file)

If the instrumented file has the same base name as another unit in the Cover environment, then
the instrumented file is named basename.unitnumber.extension.

Statement coverage listing file (file extension “.LIS”)
Basis Path file (file extension “.PTH.xml")

Branch coverage listing file (file extension “.PTL”)

vV V. V V

Coverage data file (file extension “*.xml”)

View the Instrumented Source File

You can view the instrumented source code for any file in the Source Files pane. Right-click a source
file, and choose View => Instrumented Source Code. The instrumented version of the source file
opens in a Text Editor.

Instrument for Statement Coverage

Statement coverage reports on which executable lines of source code are being executed as the
program runs. Each executable statement in the file under test appears with a corresponding
subprogram number and executable line number.

15 * switch (Order.Entree)
{
case NO_ENTREE :

16 break;
case STEAK :

17 * Table Data.Check Total = Table Data.Check Total + 14.0;
18 * break;

case CHICKEN :
19 * Table Data.Check Total = Table Data.Check Total + 10.0;
110 * break;

To instrument a source file for Statement coverage, first check to see that the environment coverage
type is set to Statement. (If not, set the coverage type at either the environment level or at the
individual file level.) Then select the source file, right-click and choose Instrument.

Statement coverage maps to the Industry Modes as shown in the following table:

Default Avionics Automotive Industrial Railway Medical
Statement Level A Unit Level ASIL A SIL 1/2 SIL1/2 Class A
Level B Unit Level ASILB/C | SIL 3 SIL3 Class B
Level C Unit Level ASIL D SIL4 SiL4 Class C

To instrument Statement coverage when using Industry Modes, choose Coverage => Set Coverage
Type => Statement based on the current Industry Mode. Then select Environment =>
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Reinstrument All Source from the Menu Bar.

As VectorCAST instruments the test harness, a process dialog appears and a message is displayed
in the Message window:

Instrumenting file <source-file-name>

Before you can inspect coverage results, you need to execute a test case.

clicast -e <env> [-u <unit>] Cover INstrument STATEMENT

Instrument for Statement coverage. Specify a coverage type to set the
Environment Coverage Type before instrumentation. Specify a unit and
coverage type to set the Source Coverage Type before instrumentation. Set
coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

Instrument for Branch Coverage

Branch coverage displays which outcomes have occurred for each branch point in the program.
Each source line that contains a branch point is displayed with a subprogram number, the branch
point number, and space for the condition value.

~ ==~ Note: The branch point numbers will not necessarily be consecutive.
| |
&)

Each branch point will have space for either one or two condition values. Boolean decision points
(i.e., if statements) are displayed with two place holders, because the condition can be either true or
false, as in the following example:

4 3 (T) (F) if A >B

Switch statements are handled by treating each “case” as a single decision branch point, as in the
following example:

11 switch (Order.Entree)
{

12 () case NO ENTREE
break;

1 4 (T) case STEAK

Table Data.Check Total = Table Data.Check Total + 14.0;
break;

1 6 (T) case CHICKEN :
Table Data.Check Total = Table Data.Check Total + 10.0;

break;

To instrument a source file for Branch coverage, first check to see that the environment coverage
type is set to Branch. (If not, set the coverage type at either the environment level or at the individual
file level.) Then select the source file, right-click and choose Instrument.
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Branch coverage maps to the Industry Modes as shown in the following table:

Default Avionics Automotive Industrial Railway Medical
Branch Level A Unit Level ASILB/C | SIL 3 SIL 3 Class B
Level B Unit Level ASIL D SIL4 SIL4 Class C

To instrument Branch coverage when using Industry Modes, choose Coverage => Set Coverage
Type => Branch based on the current Industry Mode. Then select Environment => Reinstrument
All Source from the Menu Bar.

clicast -e <env> [-u <unit> | <path>] Cover INstrument BRANCH

Instrument for Branch coverage. Specify a coverage type to set the
Environment Coverage Type before instrumentation. Specify a unit and
coverage type to set the Source Coverage Type before instrumentation. Set
coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

Instrument for Basis Paths Coverage

Basis paths coverage displays basis paths through the program that have been covered. Each
source line that contains a branch point is displayed with a subprogram number, the branch point
number, and space for the condition value.

+ =~ Note: The branch point numbers will not necessarily be consecutive.
| |
&)

Each branch point will have space for either one or two condition values. Boolean decision points
(i.e., if statements) are displayed with two place holders, because the condition can be either true or
false, as in the following example:

10 (T) Add_Included Dessert

11 (T) (F) if ((Order->Entree == STEAK &&
Order->Salad == CAESAR &&
Order->Beverage == MIXED DRINK))

Order->Dessert = PIE;
}

else
13 (T) (F) if ((Order->Entree == LOBSTER &&
Order->Salad == GREEN &&
Order->Beverage == WINE))

Order->Dessert = CAKE;

Switch statements are handled by treating each “case” as a single decision branch point, as in the
following example:

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



SETTING COVERAGE 104

11 switch (Order.Entree)
{

12 () case NO ENTREE :
break;

14 (T) case STEAK :

Table Data.Check Total = Table Data.Check Total + 14.0;
break;

1 6 (T) case CHICKEN :
Table Data.Check Total = Table Data.Check Total + 10.0;

break;

To instrument a source file for Basis Paths coverage, first check to see that the environment coverage
type is set to Basis Paths. (If not, set the coverage type at either the environment level or at the
individual file level.) Then select the source file, right-click and choose Instrument.

clicast -e <env> [-u <unit> | <path>] Cover INstrument BASIS_ PATHS

Instrument for Basis Paths coverage. Specify a coverage type to set the
Environment Coverage Type before instrumentation. Specify a unit and
coverage type to set the Source Coverage Type before instrumentation. Set
coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

Instrument for MC/DC Coverage

MC/DC coverage is similar to branch coverage, but in addition to reporting on the outcomes of all
Boolean expressions, it also reports on the values of all Boolean components of a complex
conditional. A complex conditional is one in which there is more than one "term" in the conditional. For
example: if (a && b) is a complex conditional with two terms.

To instrument a source file for MC/DC coverage, first check to see that the environment coverage
type is set to MC/DC. (If not, set the coverage type at either the environment level or at the individual
file level.) Then select the source file, right-click and choose Instrument.

=~ Note: VectorCAST displays a progress bar when initializing MC/DC or Level A coverage on a

'-.\ / source file having an expression with more than 10 sub-expressions.

MC/DC coverage maps to the Industry Modes as shown in the following table:

Default Avionics Automotive Industrial Railway Medical

MC/DC Level A Unit Level ASIL D SIL4 SiL4 Class C

To instrument MC/DC coverage when using Industry Modes, choose Coverage => Set Coverage
Type => MC/DC based on the current Industry Mode. Then select Environment => Reinstrument
All Source from the Menu Bar.

Pairs Status

When MC/DC coverage is instrumented, an additional “Pairs” metric is available in the coverage
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Metrics Report, Environment => View => Metrics Report and the Test Results Management
Report, Environment => View => Management Report

Pairs Status consists of the total number of MC/DC pairs satisfied compared to the total number of
MC/DC pairs in the unit.

As VectorCAST instruments the test harness, a process dialog appears and a message is displayed
in the Message window:

Instrumenting file <source-file-name>

Before you can inspect coverage results, you need to execute a test case.

clicast -e <env> [-u <unit> | <path>] Cover INstrument MC/DC

Instrument for MC/DC coverage. Specify a coverage type to set the
Environment Coverage Type before instrumentation. Specify a unit and
coverage type to set the Source Coverage Type before instrumentation. Set
coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

Suppressing MC/DC Analysis

In some rare cases, you may wish to suppress MC/DC coverage for a particular statement or set of
statements in your application. It is possible to do this by adding comment tags to the source code.

The Comment Tag Method

To disable MC/DC coverage for a certain line of source code, place the comment VCAST_DONT_
DO_MCDC before the line. MC/DC instrumentation is suppressed, but the expression still has branch
coverage.

The comments must exist on lines with no other text, immediately preceding the source code line for
which you want to modify the coverage. The text can be upper- or lowercase.

+ =~ Note: For C and C++ source code, the comments should be inside the function’s curly
\ f,-' brackets; for Ada, the comments should be inside the begin block. There can be no spaces
~  after the comment characters.

For example:

//VCAST DONT DO MCDC (C example)
or

/*VCAST_DONT_DO_MCDC*/

or

--VCAST DONT DO MCDC (Ada example)

Specific statement to which you do not want MC/DC coverage applied

//VCAST DO MCDC (C example)

or
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/*VCAST_DO_MCDC*/ (C example)

or

-—-VCAST DO MCDC (Ada example)

Specific statement to which you DO want MC/DC coverage applied

MC/DC instrumentation can also be suppressed on multiple lines of code by placing a pair of
comments around the code in the source file where suppression is desired.

The comments are :
/*VCAST DONT DO MCDC START*/

...one or more lines for which MC/DC instrumentation should be suppressed

/*VCAST DONT DO MCDC_END*/

In the following example, the comments direct VectorCAST to avoid applying MC/DC instrumentation
ona && bwhen MC/DC or Statement+MC/DC coverage is used. MC/DC tests will also omit test
generationfora && b.

/*VCAST DONT_DO_MCDC_START*/
if (a && b)

{

}

/*VCAST DONT DO_MCDC_END*/

Instrument Statement+MC/DC

Statement+MC/DC coverage maps to the Industry Modes as is shown in the following table:

Default Avionics Automotive Industrial Railway Medical
Statement Level A Unit Level ASIL D SIL4 SIL4 Class C
+ MC/DC

To instrument a source file for Statement+MC/DC coverage, first check to see that the environment
coverage type is set to Statement+MC/DC. (If not, set the coverage type at either the environment
level or at the individual file level.) Then select the source file, right-click and choose Instrument.

As VectorCAST instruments the test harness, a process dialog appears and a message is displayed
in the Message window:

Instrumenting file <source-file-name>

Before you can inspect coverage results, you need to execute a test case.

clicast -e <env> [-u units] Cover INstrument STATEMENT+MC/DC

Instrument for Statement and MC/DC coverage. Specify a coverage type to set
the Environment Coverage Type before instrumentation. Specify a unit and
coverage type to set the Source Coverage Type before instrumentation. Set
coverage type as None to uninstrument. Note that uninstrument will not
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change the Environment or Source Coverage Type.

Instrument Statement+Branch

To instrument a source file for Statement+Branch coverage, first check to see that the environment
coverage type is set to Statement+Branch. (If not, set the coverage type at either the environment
level or at the individual file level.) Then select the source file, right-click and choose Instrument.

Statement+Branch coverage maps to the Industry Modes as is shown in the following table:

Default Avionics Automotive Industrial Railway Medical
Statement + Branch Level B Unit Level SIL3 SIL3 Class B
ASIL B/C

To instrument Statement+Branch coverage when using Industry Modes, choose Coverage => Set
Coverage Type => Statement+Branch based on the current Industry Mode. Then select
Environment => Reinstrument All Source from the Menu Bar.

As VectorCAST instruments the test harness, a process dialog appears and a message is displayed
in the Message window:

Instrumenting file <source-file-name>

Before you can inspect coverage results, you need to execute a test case.

clicast -e <env> [-u units] Cover INstrument STATEMENT+BRANCH

Instrument for Statement and Branch coverage. Specify a coverage type to
set the Environment Coverage Type before instrumentation. Specify a unit
and coverage type to set the Source Coverage Type before instrumentation.
Set coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

Instrument for Function Coverage

To instrument a source file for Function coverage, first check to see that the environment coverage
type is set to Function. (If not, set the coverage type at either the environment level or at the
individual file level.) Then select the source file, right-click and choose Instrument.

Function coverage maps to the Industry Modes as is shown in the following table:

Default Avionics Automotive Industrial Railway Medical
Function Architectural
Level ASIL A/B

To instrument Function coverage when using Industry Modes, choose Coverage => Set Coverage
Type => Function based on the current Industry Mode. Then select Environment => Reinstrument
All Source from the Menu Bar.

As VectorCAST instruments the test harness, a process dialog appears and a message is displayed
in the Message window:
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Instrumenting file <source-file-name>

Before you can inspect coverage results, you need to execute a test case.

clicast -e <env> [-u units] Cover INstrument FUNCTION

Instrument for Function coverage. Specify a coverage type to set the
Environment Coverage Type before instrumentation. Specify a unit and
coverage type to set the Source Coverage Type before instrumentation. Set
coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

Instrument for Function + Function Call Coverage

To instrument a source file for Function +Function Call coverage, first check to see that the
environment coverage type is set to Function+Function Call. (If not, set the coverage type at either
the environment level or at the individual file level.) Then select the source file, right-click and choose
Instrument.

Function + Function Call coverage maps to the Industry Modes as is shown in the following table:

Default Avionics Automotive Industrial Railway Medical
Function + Function Architectural
Call Level ASIL C/D

To instrument Function + Function Call coverage when using Industry Modes, choose Coverage =>
Set Coverage Type => Function+Function Call based on the current Industry Mode. Then select
Environment => Reinstrument All Source from the Menu Bar.

As VectorCAST instruments the test harness, a process dialog appears and a message is displayed
in the Message window:

Instrumenting file <source-file-name>

Before you can inspect coverage results, you need to execute a test case.

clicast -e <env> [-u units] Cover INstrument FUNCTION+FUNCTION CALL

Instrument for Function and Function Call coverage. Specify a coverage type
to set the Environment Coverage Type before instrumentation. Specify a unit
and coverage type to set the Source Coverage Type before instrumentation.
Set coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

Instrument for Probe Point

In Cover environments, VectorCAST Probe allows users to apply Probe Point-only instrumentation.
This feature allows users to insert probe points without first instrumenting the environment for
coverage.

To instrument a source file for Probe Point coverage, first check to see that the environment coverage
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type is set to Probe Point. (If not, set the coverage type at either the environment level or at the
individual file level.) Then select the source file, right-click and choose Instrument.

clicast -e <env> [-u units] Cover INstrument PROBE_POINT

Instrument for Probe Point coverage. Specify a coverage type to set the
Environment Coverage Type before instrumentation. Specify a unit and
coverage type to set the Source Coverage Type before instrumentation. Set
coverage type as None to uninstrument. Note that uninstrument will not
change the Environment or Source Coverage Type.

List the Number of Bytes Needed to Instrument Each Unit in an
Environment

To report the number of bytes needed to instrument each unit in a given VectorCAST Cover
environment use the following clicast command:

clicast -e <env> Cover REPort Ram usage <outputfile>

Create a text report in csv format detailing the number of bytes used to
instrument all units for 1l6-bit and 32-bit architectures. The report is
saved to <ENV_NAME> ram usage.csv unless <filename> is provided.

An example of the report obtained on a Cover environment using the C tutorial files instrumented for
MCDC coverage is:

Unit Name, 16-bit Total, 32-bit Total
manager.c,154 ,308

database.c,34 ,68

manager driver.c,46 ,92

whitebox.c,48 , 96

Mcdc Overhead, 12000 ,24000

Totals, 12282 ,24564

The RAM usage for "Mcdc Overhead" is affected by the value of the option "Maximum MC/DC
expressions" (VCAST_MAX MCDC_STATEMENTS).

Change the Type of Coverage

If you instrument a source file with one type of coverage, add results, and then change the type of
coverage for that file, the results are now invalid.

A Confirm Result Changes dialog may open, alerting the user to a change in instrumentation type for
the source file. Note that the coverage data in the result files will be removed. To retain any Notes and
Requirements, select the checkbox in the bottom pane. Select the Make Change button to confirm. A
process dialog will appear as the file is re-instrumented.
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& Confirm result changes

The following files have changed contents or instrumentation type.
C:\WCAST\examples\environments\ga_dema'\cover_demo'manager.c

manager.c source file is
changing from Statement to
MC/DC coverage and old
coverage results will be
removed

The corresponding coverage data in these result files will be removed.
You may keep any Notes and Requirements by checking the boxes below.,

*  Keep Notes and Requirements

Data Set
= [ TestData V|
@ AddIndudedDessert
- [&] ClearTable Check to retain notes J
[ Get_Check_Total and requirements
- & Place_Order i

X cancel I

l ‘Make Change
I,
Ly’

Un-Instrument Source Files

To remove the coverage initialization from a source file, right-click a source file, and choose
Uninstrument. The coverage format reverts to “(none)”. A dialog appears in which you can indicate
whether or not you want to update the time stamp on the file. If you do, click Yes, otherwise, click No.

& Uninstrument Source Files

Do you want to update the modification time of the restored files?

(@=] @]

clicast -e <env> [-u <unit>] Cover INstrument None

Un-Instrument all source files or the specified source file.
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Troubleshooting: Error during uninstrument

While trying to Uninstrument a unit in a Cover environment you see the following message, it is
because the original source file is no longer present.

I.-f"_"‘*-.l Could not create file ‘whitebox.LIS'

' (needed for instrumentation of whitebox.c)

To solve this problem, either delete the unit from the Cover environment or replace the missing unit
in the original location.

Re-Instrument All Source Files

The Environment => Reinstrument All Source command enables you to reinstrument all
previously instrumented source files. This feature is useful when you have different coverage types
for different source files, and you change a coverage option, such as the Coverage I/O type.

Reinstrument All Source files if:

> you have modified your source code files

> you have changed the coverage I/O type

> you have changed a coverage option that is saved to the env.vcp file or the CCAST_.CFG file
> you have changed a compiler option that is saved to the CCAST_.CFG file

After reinstrumenting a source file, the test results may be invalid. A Confirm Result Changes dialog
opens, identifying the files that have changed. The coverage data in the result files will be removed.
To retain any Notes and Requirements, select the checkbox in the bottom pane. Select the Make
Change button to confirm. A process dialog appears as the file is re-instrumented.
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Q Confirm result changes

The following files have changed contents or instrumentation type.
C:WCAST \examplesienvironmentsiga_demalcover _demo'manager.c

The corresponding coverage data in these result files will be remaved.
You may keep any Motes and Requirements by checking the boxes below,

Data Set ¥  Keep Motes and Requirements
= [ TestData v
[ AddindudedDessert
[ ClearTable
] Get_Ched:_Total
[ Place_order
‘0Makﬁchange ‘ XCam:eI ‘
Ly’

clicast -e <env> Cover Source REInstrument

Re-Instrument all source files, retaining the same coverage type but using
the current Coverage I/O type and options.

Avoid Instrumenting Sections of Source Code
There may be sections of your source code that you do not want to instrument for code coverage.

VectorCAST supports two methods of controlling instrumentation: using comments or using
pragmas.

Controlling Instrumentation Using Comments

You can instruct VectorCAST to ignore sections of your source code by delimiting the section with the
following source code comment markers:

/*VCAST_DONT_INSTRUMENT_START*/
C or C++ code that you do not want to be instrumented

/*VCAST DONT INSTRUMENT END*/

//VCAST DONT INSTRUMENT START
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C++ code that you do not want to be instrumented

//VCAST DONT INSTRUMENT END

The text can be upper- or lowercase, but there can be no spaces between the comment characters
and the text of the delimiter. Care must be used to ensure that the start and end delimiters are within
the same scope. That s, if you have a case statement, you do not insert the delimiters such that half
of the case statement is not instrumented and half is instrumented for code coverage.

For C and C++, you must ensure that your compiler’s pre-processor leaves comments in the
preprocessor output. For most compilers, this option is 'dash capital C' (-C). To turn on this option, go
to the Tools => Options dialog, C/C++ tab, and add -C to the Preprocessor command.

Controlling Instrumentation Using Pragmas

The method of controlling instrumentation using pragmas is useful in cases where you want to
remove the argument that retains comments (for example, -C for GNU) from the compiler's
preprocessor command. VectorCAST treats the following pragmas the same as the equivalent
instrumentation comments:

vcast_dont_instrument_start
vcast _dont_ instrument end
vcast_dont_do_mcdc_start
vcast_dont_do _mcdc_end

vcast _dont do mcdc
vcast_do_mcdc

For example:
#pragma vcast dont do mcdc start

int a = b && c;
#pragma vcast dont do mcdc en

tells VectorCAST not to do MC/DC instrumentation on the statement.

Compiling the Instrumented Source Files

After instrumenting, compile and link the instrumented source code files to create an executable.

Simple Compilation Examples

The instrumented source files are in the original source file location, making it easy to use your
existing build process (Makefile, etc.). You will need to copy or include the cover I/O file (see below)
and its header file (vcast_c_options.h/vcast_ada_options.ad*) from the environment directory.

Compiling Tutorial files into an Application

Example in C

Cover env with source files instrumented, in the original source file location. The cover I/O files are
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located in the environment directory. We include (-1) that directory to get them.

gcc -o driver manager driver.c manager.c database.c \

COVER_ENV/c_cover_io.c -ICOVER_ENV

Example in Ada

Cover env with source files instrumented, in the original source file location. The cover I/O files are
located in the environment directory. We include (-1) that directory to get them.

gnatchop -w manager driver.adb manager.adb database.adb

gnatmake manager driver -ICOVER ENV

The Cover /O File

When compiling the instrumented source files, you must include one I/O file that VectorCAST Cover
creates. The I/O files are in the environment directory and are called:

c_cover_io.c for C source files

C_cover_io.cpp for C++ source files

vcast_cover_io.adb

vcast_cover_io.ads for Ada source files

vcast_cover_io_ada83.ads for Ada83

vcast_cover_io_gmart.adb for GMART

vcast_cover_io_mixed_lang.adb for mixed language environments
vcast_cover_io-restricted.adb for Ada source with pragma restriction No Recursion

(located in the VectorCAST installation directory, 1O
sub-directory)

Depending on the language of your source files, you would compile and link one of them with your
instrumented source files.

IMPORTANT: Note that you may need to customize this 1/O file to support the particular /O mode and
I/0O API that may exist on your target. See the section below "To Customize the Cover I/O File" on
page 115 that describes the changes you may need to make to ¢_cover_io.c before you include this
in your project and build with the instrumented source files.

=~ Note: If you are using GNAT, you must run gnatchop -w on the instrumented source files

': ! before compiling them into the executable program.

Ry

Note that the file <cover env>/coupling/couplingData.c (which implements the coupling
functions) must be compiled and linked when compiling C or C++ source files. This is done in the
same manner as compiling and linking the c_cover_io.cfile. See "Build the Instrumented
Application" on page 292 for more information on coupling instrumentation.

Compiling with Visual Studio in Secure Mode

In cases where instrumented source files are compiled in a Cover environment with Visual Studio in
secure mode (using /W3), a compilation warning may occur due to the use of fopen () in
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VectorCAST's c_cover_io.c/.cppfile.

In this situation, users can direct VectorCAST to generate the c_cover_io.c/ . cpp file with
fopen_s () instead. This is accomplished by adding the defined variable VCAST_USE_FOPEN_S
to the C_DEFINE_LIST in the CCAST.CFG file or by adding it as a defined variable to the compile
command for the instrumented source files.

Mixed Language Environments

In cases where you want to instrument Ada code and C or C++ code that is part of the same
application, you will need to make changes to the Ada version of the VectorCAST Cover I/O library
file. The delivered file “vcast_cover_io.adb” is set up for Ada-only testing.

The file vcast_cover_io_mixed_lang.adb supports mixed language VectorCAST Cover
environments. To use it, rename the vcast_cover_io_mixed_lang.adb file in the Cover environment
directory to vcast_cover_io.adb and use it in your build process.

Pragma Restrictions: No Recursive Calls

In cases where your source files use the "pragma restrictions" clause to enforce No Recursive Calls,
the default I/0 package supplied with the Cover tool does not compile because it uses recursive calls
to implement MC/DC coverage. In the VectorCAST installation directory, 10 sub-directory, there is a
new |/O package body found in the "vcast_cover_io-restricted.adb" file that removes the MC/DC
coverage capability, and therefore removes the recursive calls.

To use this new file, first copy it from the VectorCAST installation directory, 1O subdirectory. (If using
GNAT, you will need to gnatchop it.) Then compile your instrumented source files into an executable.

+ =~ Note: Coverage types MC/DC and DO-178B Level A are not supported when using this
'-.\. _Jcoverage I/O file. If you instrument one of these types, you will get coverage data that is
"~ missing the MC/DC branch data. That is, MC/DC data will be completely empty, and Level A

data will only include Statement data.

To Customize the Cover I/O File

...for Embedded Targets that don’t support a file system

If your embedded target does not support a file system then you will want to configure your system to
capture coverage data from a serial port. Serial port configuration is target dependent, but as an
example, if the serial port communications registers on your target are configured for 9600 baud 8-N-
1 then you can configure the HyperTerminal application on your test PC with the same settings to
capture the coverage data that will get sent out the serial port. HyperTerminal also allows you to
stream the serial port data it receives to a user specified file name, e.g. MY_COVERAGE_
DATA.DAT. Then you can import this file with your coverage data into your coverage environment. To
configure the ¢_cover_io.c for this mode, you should #define the VCAST_CUSTOM STD_OUTPUT
variable, and then search through the ¢c_cover _io.c file for that variable name and insert your code
there as per the commented instructions in the source code. Next, modify your command line as
follows when you compile the c¢_cover_io.c file:

cl -DVCAST CUSTOM STD OUTPUT -c c cover io.c
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After compiling your instrumented source code with your custom ¢_cover_io.c file you can run the
resultant executable to produce the coverage data out the serial port. By sure that your serial port
cable is properly hooked up to your test PC and that you have connected via the HyperTerminal
application before you run the executable.

...for Embedded Targets that do support a file system

When you compile your instrumented source files and then run your executable to create test results,
the results are stored in the TESTINSS.DAT file by default. When you are using VectorCAST Cover
with an embedded target that has a proprietary file |O API, then the user must provide code to invoke
the necessary custom file 10 functions to write coverage data to the TESTINSS.DAT file. First, the
user should search for the VCAST_CUSTOM_FILE OUTPUT flag inside the c_cover_jo.c file, and
follow the commented guidelines for inserting your code in place. There will be 3 functions that you
may typically need to modify. These include the functions that open and close the TESTINSS.DAT
file as well as the function that writes the coverage data to the TESTINSS.DAT file. You should NOT
change the name of these functions, but modify the content accordingly to conform to your particular
API. Next, modify your command line as follows when you compile the c_cover_io.cfile:

cl -DVCAST CUSTOM FILE OUTPUT -c c_cover_ io.cC

This compile command defines VCAST CUSTOM FILE_OUTPUT, which causes the user supplied
code to be included instead of the standard default VectorCAST file 10 code. If you forget to insert
some user code in these functions, you may get any of the following error messages when you
compile your project. (where Ennnn is a compiler specific error code).

Filename (line_number) : Error!

Ennnn: You need to insert code in vCAST_CREATE_INST_ FILE ()

Filename (line number): Error!

Ennnn: You need to insert code in VCAST CLOSE FILE ()

Filename (line number): Error!

Ennnn: You need to insert code in VCAST WRITE TO INST FILE COVERAGE ()

To Change the Output Options for Test Results

When you compile your source files after instrumenting and then run your executable to create test
results, by default the results are stored in the file TESTINSS.DAT. When you are using VectorCAST
Cover with an embedded target, and you want to use standard file 10 for the data, modify your
command line as follows when you compile the ¢_cover_io.cfile:

cl -DVCAST STD IO -c c_cover io.c
This compile command defines VCAST_STD_|O, which causes the data to be streamed to the
standard out.

Use the following defined variables when you compile the ¢_cover_io.c or c_cover_io.cpp file to set
options for the test output:
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Defined Variable

Effect on Test Results

Notes

(none)

Output is written to TESTINSS.DAT.

Default behavior.

VCAST_APPEND_TO_TESTINSS

Open output file TESTINSS.DAT for
append, rather than for writing each
invocation of application.

Also available as an option in
GUl and in CLICAST.

VCAST_USE_STDOUT

Output is written to stdout using ‘puts’.

VCAST_CUSTOM_STD_OUTPUT

User-provided code is inserted to
support a custom 1/0O API that writes
output to TESTINSS.DAT on targets
that don’t support a file system.

Must have VCAST_USE_
STDOUT defined.

VCAST_CUSTOM_FILE OUTPUT

User-provided code is inserted to
support a custom 1/0 API that writes
output to TESTINSS.DAT on targets
that do support a file system.

VCAST_USE_PUTCHAR

Output is written to stdout using
‘putchar’.

Must have VCAST_USE_
STDOUT defined.

VCAST_USE_GH_SYSCALL

Output is written to stdout using the
GH syscall (for Green Hills
INTEGRITY 178B).

Must have VCAST_USE_
STDOUT defined.

VCAST_USE_STD_STRING

Turns on the use of ‘memset’ from the
system header ‘string.h’.

VCAST_USE_STATIC_MEMORY

No ‘malloc’ is available, use alternate
data.

VCAST_MAX MCDC_STATEMENTS

The number of MC/DC statement
conditions that can be reached when
‘malloc’ is not available.

Must have VCAST _USE_
STATIC_MEMORY defined.

VCAST_MAX_COVERED _
SUBPROGRAMS

The number of subprograms that may
be covered.

Must have VCAST_USE_
STATIC_MEMORY defined.

VCAST_ATTRIBUTE_ CODE

Specify an attribute that will be placed
before the ASCII, binary, and
subprogram coverage pool of global
variables. This is useful for putting this
data in specific places in memory.

VCAST_FLUSH_DATA

Use the flush system call after each
string is written with fprintfin VCAST_
WRITE_TO_INST_FILE_
COVERAGE. The default is disabled.
Define to any value to enable.

VCAST_APPEND_WIN32_PID

Append the process ID to the
TESTINSS-<PID>.DAT file name.

Uses Windows-specific
system calls to get the pid.

VCAST_APPEND_POSIX PID

Append the process ID to the
TESTINSS-<PID>.DAT file name.

Uses Posix-specific system
calls to get the pid.

Rev: d2bd547

VectorCAST/QA User's Guide for VectorCAST 2026 SP2




VIEWING COVERAGE RESULTS 118

Defined Variable Effect on Test Results Notes

Use this define if your

VCAST_APPEND_ SECONDS__ Append the process ID to the compiler does not support the
SINCE_EPOCH TESTINSS-<PID>.DAT file name. either of the two API calls
above.

Enable this macro to add the API
VCAST_CLEAR_COVERAGE_DATA,
which allows you to clear the currently
VCAST ENABLE DATA CLEAR collected coverage data during the Used with Buffered Coverage
API execution of 1/0 only.

the instrumented executable.

If this is defined to a function name,
then when the user’s source code
called VCAST_DUMP_COVERAGE _
VCAST_DUMP_CALLBACK DATA(), the function is defined to will
be called. The purpose is to allow the
user’s main loop to be given a chance
to run within a certain time frame.

Used with Buffered Coverage
1/0 only.

To Create a Test Result File

Run the executable that you compiled and linked using the instrumented source code and the 10 file.
Use your program as usual, which will create a results file TESTINSS.DAT with coverage results.

Add in the results file TESTINSS.DAT to the VectorCAST Cover environment whenever you need to
see the coverage results of your actions.

See also “"Compiling the Instrumented Source Files" on page 113”.

Viewing Coverage Results
To Add a Test Result

After you have executed your program that has been compiled using the instrumented source files, a
TESTINSS.DAT file is created. This file contains information about the unit number and the lines or
branches covered during the test execution. The Environment => Add Test Results... command
brings up a dialog box enabling you to navigate to the directory where the TESTINSS.DAT file has
been stored.
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Q Open ? *
Look in: [ C:\WCAST\Examples\,..ga_demo'\cover_dema :l J ‘) 0 E]
‘ My Computer cover_demo

2 o

File name: TESTINSS.DAT ' Ope h_s

Files of type: | VectorCast Result Files (*.DAT) - | [ xr.:ancel |

You can also access this command by clicking on the icon E in the toolbar.

clicast -e <env> Cover RESult Add <result-file> [<optional-result-name>] [-
n<notes text> | <notes file>] [-r<requirements text> | <requirements file>]

Add the result file <result-file> to the Cover environment and name it
<results-name>If the optional <results-name> is not specified, VectorCAST
uses the file name as the results name.

The optional <notes text> or <notes file> provides the contents of the
result’s Notes tab, and the optional <requirements text> or <requirements
file> provides the contents of the result’s Requirements tab.

If you choose more than one .DAT file, most likely you have renamed them something other than
TESTINSS.DAT. VectorCAST Cover provides the opportunity to retain those names. When more
than one result file is selected, a dialog appears, asking if you want to name the test result in
VectorCAST Cover the same name as the result file itself. In the example below, the result file is
named p.DAT.

& Autc Generate Test Result Mame

Would you like to generate the name automatically for this result file?

C:WCAST \Examplesenvironmentsiga_demo'\cover_demo'p.DAT

| @J‘fes H Yes to All H @Nn ‘

Clicking Yes names the result the same name as the file, and repeats for the other files you selected.
Clicking Yes to All adds all of the result files and auto-names them. If you choose No, another dialog
box will prompt you to enter a name for the test result.
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& Add Result

Please enter a name for the test result
C:WCAST\Examplesi\environmentsiga_dema'\cover_demo'p. DAT:

[ Place_Order_Results l

‘ 6@!@2 H XCancel |

The test result is then displayed in the Test Result window.

Mame b
= mCouerage Data

L] TestResults
|E_°| AddIndudedDessert
@ ClearTable
[+’ Get_Check_Total
"] Initializews
|E_°| MextParty
@ Place_Order
|E_°| Flace_Order_Results

MNewly added test result ]

DNEREEE

To Update a Test Result

If you re-run your instrumented program again and want to make a correction to a test result that has
already been added to a Cover environment, you can update it with new test data. Additionally, you
can use the command line to update a test result or add Notes or Requirements.

To update a test result, right-click it in the Test Results pane and choose Update. Doing so brings up
a dialog box enabling you to navigate to the directory where the TESTINSS.DAT file has been stored.
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& Open ? X
Look in: | C:\WCAST\Examp...emo'cover_demo ¥ | e ‘) O | E]
~ My Computer cover_demo

2 om

File name: TESTIMGS.DAT

Files of type: | VectorCast Result Files (*.DAT) = | I x Cancel

In this Open File dialog, you are restricted to choosing one .DAT file. Once you click Open, the data in
that file replaces the data in the test result. Any Notes or Requirements already present in the Test
Result are not removed.

clicast -e <env> Cover RESult Update <result-name> [<new-result-file>] [-
n<notes text> | <notes file>] [-r<requirements text> | <requirements file>]

Update the test result named <result-name> with <new-results file> and/or
Notes and/or Requirements, if provided.

To Open the Test Results Viewer

The Test Result Viewer displays the test result’s Notes and Requirements, if any. To open the Test
Result Viewer:

> double-click a test result in the Test Results pane
> right-click a test result and choose Edit Notes/Requirements
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8 4 8t RW-h @-d4 B O > LBl M

Environment View ‘ 5] Coverage Data X |
X |

It
= AddIndudedDessert ]

Filename Vw5 B P
- E} cover_demo |
i [¢ database.c v

: s manager.c | Double-click a test
v [Bmanager_driverc m| result to open the
Test Results Viewer

E1]
MName

E ECoverage Data

E-] TestResults

1§ AddindudedDessert

M1 [ ClearTable

- [ Get_Check Total

! 1§ Place_Order

Enter Motes

Remove
Project View
—_— Rename
Project Update

[=-| » |ga_demo
glmpurbedResults

é - Compiler_Template_MNot_L
[« Activate Coverage Animation

Projects Files

Opening test case window ‘ MNotes | Requirements ‘

== Jobs 00:00:3% (finished) cmd.exe

1 environment selected Instrumented files: 4/4 (100%) C:/VCAST/examples/environments/qa_demo/cover_demo

Edit Requirements Notes _ i
You can also right-click to

Properties 4
open the viewer

The Notes Tab of the Test Results Viewer

Every test result has a Notes tab. Enter text here which you want to associate with the test result. Use
the familiar right-click menu to Import file contents, insert a timestamp, toggle wordwrap, etc.

| ] Coverage Data ! X I
| ] AddIndudedDessert # X |

1 This test result was created using the defined wariakle
VCAST ARPPEND TO TESTINSS, which causes the coverage data from
all inwocations of the application to be appended to the same
TESTINSS .DAT £file.

Undo Ctrl+Z
Redo Ctrl+Y

Cut Ctrl+%
Copy
Paste

Delete
Select Al Ctrl+a

Find
GoTo
~ Togale Wordwrap

~ Show Line Numbers

Invoke external editor...
Import file contents. ..

Import template

Insert DateTime Stamp ~ Cirl+D

Motes
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The notes follow the test result when exported to a coverage script and when imported to another
environment. When exported to a coverage script, they are notated as:

RESULT.NOTES

This test result was created using the defined variable VCAST APPEND TO TESTINSS,
which causes the coverage data from all invocations of the application to be
appended to the same TESTINSS.DAT file.

12/20/2017 4:04:50 PM

RESULT.END_NOTES

The Requirements Tab of the Test Results Viewer

When a repository is specified (Tools => Options dialog, C/C++ tab, Settings repository) that
contains a requirements.xml file, an additional tab appears when you open a test result.

To illustrate, the Requirements Gateway will be used to import the requirements.csv file, located in
the $VECTORCAST DIR%\Tutorial directory.

Select Tools=> Requirements Gateway => Requirements Gateway. \When the Requirements
Gateway opens, click the Options tab, and then select CSV as the Subsystem profile and set the CSV
file path to c:\VCAST\Tutorial\requirements.csv.

T Integrated Tools # X [
Requirements Gateway ® X [

Specify options for interfacing with the requirements subsystem.

-

Subsystem profile: | CSV =

Python script name: | csv_gateway

v
CsV file path: C:\WCAST {Tutorial reguirements. csv I | Get Fields

/( Select the Options tab ]

Options Import | Scaript | View ] Export

Click Get Fields and then select the Import tab. In the Attributes to import panel set Key attribute to
Key, ID attribute to ID, Title attribute to Title and the Description attribute to Description. Finally, click
Import.
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T Integrated Tools

T Reguirements Gateway

Spedfy what requirement data to impart.

Only import objects that match filter
Attribute name:
value:

Attribute

Attributes to import

x| X

Key attribute: [ key
D attribute: |
Title attribute: {‘nﬂe

Description attribute: ‘ Description

( Select Import tab ]

Options Import I Script | View | Export

Import

After the import completes, recompile the source files, execute the tests and import the test results.

When the test result is opened, the Requirements tab contains all requirements on the left. You can
double-click particular requirements to move them to the right, which indicates that they are

associated with this test result.

a Flace_oCrder

Project Reqguirements

X

Tesk Case Requirements
ji(n) Title:

=-[C5Y] CAWCAST) Tukorialirequirerents, csy
~-FR11 Mumber of tables

-FR12 Mumber of seats per table
-~FR13 Lisk of entrees

~FR14
~FR15
~FR16
- 7 Placing an order updal

Cbtaining check tokal
Size of waiting list
Adding a party to waiting lisk

Adding Free dessert

-1 Motes +1 Requirements |

FR14 Placing an order updates occupied status
FR15 Placing an order updates number in party
FR16& Placing an order updates a seat's order
FR17 Placing an order updates check total

Flacing an order updates occupi...
Flacing an order updates numbe. ..
Flacing an order updates a seat'...

Clearing a kable resets occupled
Clearing a kable resets number ...
Clearing a kable resets arders Fo. ..
Clearing a kable resets check tatal

Getting the head of the waiting lisk

The requirements follow the test result when exported to a coverage script and when imported to
another environment (which has the same repository setting). When exported to a coverage script,

they are notated as:
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RESULT .REQUIREMENTS
FR14

FR15

FR16

FR17

RESULT.END REQUIREMENTS

To Open the Coverage Viewer

The Coverage Viewer displays the code coverage achieved for a source code unit, colorized to
indicate the coverage level achieved. To open a Coverage Viewer, do one of the following:

> Double-click a source file in the Source Code Files pane

> Place a check in the checkbox next to a Test Result (opens the Coverage Viewer for the first unit
referenced in the Test Result’s data)

> Right-click a source file and choose View => Coverage Viewer

> Right-click a source file and choose Open Coverage Viewer

To Turn on Coverage Results

Click a checkbox next to the name of a test result to see the coverage achieved in the Coverage
Viewer. Alternatively, right-click on the Test Results node to see a pop-up menu. The menu item
Select All Children causes all results to be selected. Uncheck them by choosing Deselect All
Children.

By checking more than one results checkbox, you can see the aggregate coverage achieved by those
test results. In the upper right corner of the Coverage Viewer, a summary bar of the coverage is
displayed. For Statement coverage, the display reads “Statements.” Hover over the display to see the
tool tip showing how many statements are covered out of the total, and a percentage. For branch and
MC/DC coverage, the display reads “Branches,” and the tool tip shows “n of m branches covered
(%).” For MC/DC coverage, an additional display reads "Pairs" and the tool tip shows "n of m pairs
covered (%)".
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Name v -
& @Y coverage Data .
& Test Results
] AddIndudedDessert
O [ ClearTable

I8 Get_Check Total

M [ Place_Order

Aggregate coverage for
the 3 selected test results

The Coverage Viewer

Table Data = Get_Table Record(Table):

i -0
e . Coverage summary bar
G Coverage 2 X | /
Coverage results for manager.c 2 X | / -
Subp Cond (T) *&ments 37% h F
struct table_data_type Table Data;
7 5 N N - -+ {17 out 45 statements covered (37%)
39 2
40 2
41 2
- 44 2
%6 2
9 2 7 break;
51 2 al = Table Data.Check Total + 14
52 2
}4 2 1 al = Table Data.Check Total + 1
55 2 11
case LOBSTER :
57 2 12 Table_Data.Check Total = Table Data.Check Total + 1
58 2 13 break;
case PASTA
60 2 14 Table_Data.Check Total = Table_Data.Check Total + 12
61 2 15 break:
64 2 16 able_Data
65 2 17
int Clear Table(table_index type Table)
{
struct table data_type Table Data;
seat_index_type Seat;
72 3 1

Once some test results are enabled, the Coverage Viewer uses the following colorization to indicate

coverage level:

> Covered lines are displayed in green

Lines covered only by test execution results are displayed in green (indicating the line is
covered) with a green asterisk "*" (indicating the line is covered only by test execution results)

> Lines covered only by CBA results are displayed in green (indicating the line is covered) with a
blue "A" (indicating the line is covered only by CBA)

> Lines covered by both regular execution results and CBA results are displayed in green
(indicating the line is covered) and with a blue asterisk "*" (for statement) or a blue "T" or "F" (for
branch), which indicates that it is also covered by CBA

> Uncovered lines are displayed in red

> Partially covered lines are displayed in yellow

> Uncoverable lines are displayed in black
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-
1 Coverage X
—u Coverage results for manager.c ? X
subp Cond (1) e —
/* BRdd a free dessert in some cases */
44 2 5 * Bdd_Included Dessert (&Table_ Data.Order[Seat]):
46 2 * switch(Crder.Entree)
{
case NO_ENTREE :
49 2 break; =
case sTeax :— \_Black = Uncoverable |
51 2 8 = Table Data.Check Total = Table Data.Check Total + 14
52 2 ] = break;
case CHICKEN :
Green = Covered Table_Data.Check Total = Table_Data.Check Total + 10
A = Covered only by CBA preak:
case LOBSTER :
57 2 12 & able_Data.Check_Total = Table Data.Check_Total + 18
58 2 13 break; [l
case PASTA :
60 14 Table_Data.Check_Total = Table Data.Check Total + 12
61 15 break;
’ Red = Uncovered )
64 2 16 * Update_Table Record(Table, Table Data):’
65 2 17 = return 0;

Green * = Covered by

test execution {-B e ? X | |
—u Coverage results for manager.c ;F ¥ | -
H— sbp Cond M ) -j Yellow = Partially covered B
0 R | Blue (A) = (F} is Covered By Analysis
15 10 ) A{ 1clided Dessert
B 1 1 (&)
Order->5alad == CRESAR &&
Order->Beverage == MIXED DRINK) {
21 1 2 B Order->Dessert = PIE;
} else
Green = Covered B) (&) if (Order->Entree == LOBSTER &&
A = Covered 0n|y by CEBA Crder->5alad == GREEN &&
Order->Beverage == WINE) {
I27_ 1 4 Order->Dessert = CRKE;
H

Statement Coverage

When Statement coverage is active, the Coverage Viewer looks like the following example

Coverage

Coverage results for manager

Subp | Cond | ()

Subprogram
number

Statement
number

Greentext and " indicate
statement is covered

Click = icon to 2 8
expand/collapse
subprogram =
n
3 1 *
Click 7 iconto 3 2 *
open the source 3 3 -
code editor 3 4 =
3 5 *

#include ™ vcE4__ 44782 _coverage_view_original_source
#include "C: /ch4_44'782_coveraga_view_nriginal_source
Manager: :Manager () {
WaitingListSize = 0;
WaitingListIndex = 0;
}
/* This function will add a free dessert to specific orders based on the
entree, =alad, and beverage choice */
void Manager::AddIncludedDessert (OrderType* Order)
{

—| 16 of 41 statements covered (39%)
T

if (!Order)
return;
if (Order->Entree == Steak &&
Order->5alad == Caesar &&
Order->Beverage == MixedDrink) {
Order->Dessert = Pies;
} else
if (Crder->Entree == Lobster &&
Order->5alad == Green &&
Order->Beverage == Wine) {
Order->Dessert = Cake; m
}

}

void Manager::PlaceQOrder (int Table, int Seat,

{
TableDataType TableData;
Data.DeleteTableRecord (&TableData) ;
Data.GetTableRecord (Table, &TableData):
TableData.IsCccupied = true;
TableData.NumberInParty++;

OrderType Crder)

The numbers along the left-hand margin indicate the subprogram number and the statement number.
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An asterisk (*) indicates that the statement was covered (along with the color-coding).

Branch Coverage

When Branch coverage is active, the Coverage Viewer looks like the following example:

[Q) Coverage L |
Coverage results for manager il |
Subp Cond (T} (P) iﬁ(anches 25% 1=

#include "C:/vcé4_ 44782 coverage_view_original sr:n.\nu:LhJ@_u.mmr_La_Li
#include "C:/vcé4_ 44782_coverage view original_s|6of 24branches covered (25%) [cg
#include "C:/vcé4__ 44782 coverage view original source_lines/tutorial/cq
= Manager: :Manager () {
9 1 0 (T) Manager: :Manager
WaitingListSize = 0;
WaitingListIndex = 0;
}
/* This function will add a free dessert to specific orders based on thg
entree, salad, and beverage choice */
wvoid Manager: :AddIncludedDessert (CrderType* Order)
{
) Manager: :AddIncludedDessert

Subprogram
number

Decision

number return;
Order->Salad == Caesar &&
Order->Beverage == MixedDrink) {
Outcome of decision points, Order->Dessert = Pies; L
showing partial coverage with b else ~
0n|y the T branch tested [ | if (Order->Entree = Lobster &&
Order->S5alad == Green &&
Order->Beverage == Wine) {

Order->Dessert = Cake;
}
}
void Manager: :PlaceCrder(int Table, int Seat, OrderType Order)

{
Manager: :PlaceCrder
TableDataType TableData;
Data.DeleteTableRecord(&TableData) ;

Outcome of switch
statement

The left-most number indicates the subprogram number, and the second number indicates the
decision number. For Boolean decision points, two sets of parentheses are visible and are filled in
with a T or F when the True or False outcomes have been tested. For switch statements, one set of
parentheses is visible and a (T) is filled in when that branch outcome has been tested.

MC/DC Coverage

When MC/DC coverage is active, the Coverage Viewer looks like the following example:
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Coverage

Q)
2]

Coverage results for manager

Subp  Cond

m ®

0| Branches 2’1%{\ ]
7
lny'

| Pairs 0% =

Decision
number

Subprogram
number

BEEER

UEH -

22
22
22
22

Subconditions 3.1,
32and33are
displayed on
separate lines

[ SN

w
«

/* This function will add a free uI
entree, salad, and beverage chols

10 of 46 branches covered (21%) r

ers based on thg

wvoid Manager: :AddIncludedDessert (OrderType® Order)

{
Manager: :RddIncludedDessert

return;

Order->Dessert = Pies;
else

if(

Order->Entree == Lobster &
Order-»5alad ==
Order->Beverage == Wine) {
Order->Dessert = Cake;

-

w

Green &&

wvoid Manager::PlaceCrder (int

i

Manager: :FlaceOrder
TableDataType TableData;
Data.DeleteTableRecord (&éTableData) ;
Data.GetTableRecord (Table, &TableData);
TableData.IsOccupied = true;
TableData.NumberInParty++;
TableData.Order[Seat] = Order;

Table, int Seat,

CrderType Order)

The left-most number indicates the subprogram number, and the second number indicates the
decision number. For Boolean decision points, two sets of parentheses are visible and are filled in
with a T or F when the True or False outcomes have been tested. For decision points that have
multiple components (e.g.,a || b), each sub-condition is displayed on a separate line. The sub-
conditions are numbered .1, .2 to .n, where nis the total number of sub-conditions.

For MC/DC or STATEMENT+MC/DC coverage, the left margin includes a red arrow that, when
clicked, opens the Equivalence Matrices below the associated subprogram in the Coverage Viewer.

equivale

nce matrix

[ Click = icon to display ]

BHRER

BB

[SHN]

wow

Condition: # 1
Source line: 15

Actual Expression is: !Order
Condition "a"™ (Ca) is: Order
is: ! a

Simplified Expression
1 + 4
|REow |Ca |Rslt |Pa
1 ; : .
1*1
|
12 IF T (S
I |

Pa => no pair was satisfied

i/2
Pairs satisfied: 0 of 1 { 0% )

IT IF |12

return;

Order->»Dessert = Pies;
} else
if(
Order->Entree == Lobster &&

Q] Coverage ? X I
Coverage results for manager ? X |
Subp Cond (1) (P 0 Branches 21% Pairs 0% =
= wvoid Manager: :AddIncludedDessert (CrderType*® Order)
{

18 2 0 (T) Manager: :AddIncludedDessert L
19
19 ¥
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Function Coverage

When Function coverage is active, the Coverage Viewer looks like the following example:

-E Coverage # X ‘
-E Coverage results for manager.c ! X ‘

swbp Cond| () T ks ——
#include "C:/VCAST/examples/environments/ga_ demo/cover demo vpes
struct table_data type Get_Table Record(table_ index type Table);
void Update Table Record(table_index type Table, struct table_data
/* Rllow 10 Parties to wait */
static name_type WaitingListc[10];

static unsigned int WaitingListSize = 0;
Greentext and * indicate static unsigned int WaitinglistIndex = 0;
function is covered /* This function will add a free dessert to specific orders based
entres, salad, and beverage choice */
16 & O Order)
34 @
&

ype Table)
ndex_type Table)

FLOAT Get_Check Total (table_

Original source ggl 2
line numbers : ¢ ;

Click = icon to

struct table_data_cype Table_Data:
Table Data = Get_Table Record(Table):

return (Takle Data.Check Total):
expand/collapse — _

S‘prmgram 98 5 void Add Party To_Waitin t {char* Name)
111 & " char* Get Next Party ated (void)
1 _ _ —
Subprogram [ (WaitingListIndex > 9)
Click 7 iconto number WaitingListIndex = 0;
open the source Teturn Waitinglist([WaitinglistIndex++];
code editor F

The numbers along the left-hand margin indicate the subprogram number. An asterisk (*) indicates
that the function was covered (along with the color-coding). A subprogram is considered covered
100% in Function coverage if it is entered during test execution, and 0% if it is not.

Function and Function Call Coverage

When Function and Function Call coverage is active, the Coverage Viewer looks like the following
example:
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-E Coverage ! X l
o} Coverage results for manager.c o X l
Defc|5|or_1 numﬁ)er Subp | Cond (T © Funcions83% > Function Calls 100%
( unction ca ) #include "C:/VCAST/examples/environments/ga_ w0/ cover_demo/ctypes

struct tabkle_data type Get_Table_Record(table_index type Tabkle);

void Update_Table Record(takle_index_type Table, struct table_data

/* Bllow 10 Parties to wait */

static name_type WaitingList([10]:

static unsigned int WaitingListSize = 0;

static unsigned int WaitingListIndex = 0;

/* This function will add a free dessert to specific orders based
nd bev =

QOriginal source
line numbers

Green text and " indicate
function and call coverage is
achieved

struct takle data type Table_Data;
Takble Data =

et_Table ord (Ta

return (T;blE_Data .Check_Total);
void Rdd_Party To_Waiting List(char* Name)

int i = 07

. if (WaitingListSize > 9)
Click = icon to Click 7 icon to WaitingListSize = 0;
expand/collapse open the source | ynile (Name &5 *Name) {
subprogram code editor WaitingList[WaitingListSize] [i++] = *Name;
Hame++;
WaitingList [WaitingListSize++][i] = 0O;

The numbers along the left-hand margin indicate the subprogram number. An asterisk (*) indicates
that the function was covered (along with the color-coding). A subprogram is considered covered
100% in Function coverage if it is entered during test execution, and 0% if it is not. Function Call
coverage identifies all of the calls that each function makes to other functions and identifies whether
those calls have been tested.

Navigating Coverage Results

Four buttons are available in the toolbar to allow navigation of the coverage listing.
_= | Previous Covered Result (green)
Next Covered Result (green)

Previous Uncovered Result (red)

e B |e&

Next Uncovered Result (red)

When the arrow buttons are clicked, the coverage source window scrolls to show the next covered or
uncovered line. Partially-covered lines are considered both covered and uncovered. Contiguous

blocks of lines are skipped over, until a line of a different block type is found or a line off-screen is
found.

If there are no lines found, the message “Search reached bottom” or “Search reached top” appears,
depending on which direction you were searching.

In addition, pressing the Home or End key brings the cursor to the beginning or end of the line,
respectively; pressing Ctrl+Home or Ctrl+End brings the cursor to the beginning or end of the file,
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respectively.

To Customize the Coverage Viewer

To customize the display in the Coverage Viewer, right-click anywhere in the window. The context
menu appears allowing you to expand or collapse all subprograms in the viewer.

/* This function will add a free dessert to specific orders
Click = icon to collapse
individual subprogram v0id Manager: :AddTncludednesaart (Ore ne* Order)

Select option from right-
click context menu to
collapse all subprograms

manager - (d)Manager::PlaceOrder - (CL)MANAGER::PLACEORDER.001
manager - (d)Manager::PlaceOrder - (CL)MANAGER ::PLACEORDER.002
() () T TUIger—oEntITe —— CUDSTED %

Order->Salad == Green &&

Use the Expand and Collapse menu items as “filters” or “layers” to get the exact display you want in
the Coverage Viewer.

You can also expand and collapse individual subprograms by clicking the '=' (collapse) and
(expand) icons located on the left of the viewer.

Collapsing and expanding the subprograms in the Coverage Viewer does not affect any of the
Coverage reports.

Map Line Selection to Original Source View

The Coverage Viewer displays the line numbers of the original source file on the left side of the
viewer. If both the Coverage Viewer and the Original Source are open concurrently, any line selection
in one viewer will be reflected in the other viewer.

By default, selecting a line in the Coverage Viewer, Original Source text editor or CBA Editor will
automatically scroll to the corresponding line in any other open editor. To change the behavior, right-
click within the Coverage Viewer or CBA Editor and uncheck the Map Selection to Original Source
View option on the context menu.

Alternatively, in the Original Source text editor, right-click and uncheck the Map Current Line to
Coverage View option on the context menu.

To Determine Which Test Result Covers a Line

When viewing code coverage, if you hover the cursor over a covered (green) or partially-covered
(yellow) line, a pop-up list is displayed that shows the names of all test cases that cause that line to be
executed. Hovering over a branch will display (T) if the test case executes the True branch, (F) if the
test case executes the False branch, and (TF) if the test case executes both the True and False
branches.
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| [Q] Coverage -, X I
mCoverage results for manager_driverc - & |
Subp  Cond  (T) Statements 31% ||
29 1 ) ( G => Get_Check Total\n"):
30 1 7 L =» AddIncludedDesserti\n"):
31 1 8 W =>
32 1 =] N =>
33 1 10 I =>
34 1 1 a1 )
35 1 12
These 2 test
cases executed

" ] 13 . witen ( mrav1i40] line 113 =

) Get_Check_Totalp52 'F':
R 1 14 * Place_Order e 5
45 1 15 *
46 1 16 *
43 1 17 =
49 1 18 =
50 1 15 =
51 1 20 *
52 1 21 *

To Delete All Result Files

The Environment => Remove All Result Files command enables you to remove all test result files
from the environment. Click Yes to confirm the deletion.

& Attention

Are you sure you want to remove all the test files from the environment?

| QYES{}J‘ @ |

clicast -e <env> Cover RESult Remove <result-name> | ALL

Delete the result file named <result-name> from the Cover environment, or
all results, if “ALL” is specified.

Viewing Coverage Reports

The Environment => View commands reflect the item selected in the Environment View pane. For
example, if you expand the Environment View pane to display the Source Directories and select the
top-level node, then the report generated using the Environment => View menu includes coverage
for all source files. You can narrow the content down by selecting particular source files and
directories in the Environment View pane for which you want coverage.

VectorCAST provides the ability to control what coverage data appears in reports containing the
Aggregate Coverage Report or Metrics Report.To set the coverage data used, select Environment
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=> View => Coverage data used in reports from the Menu Bar. Then, select one of the sub-menu
options:

> All results (default) - Use coverage data from all test results in the environment, even if
unchecked (unselected) when generating reports.

> Only checked results - Use coverage data only from the checked (selected) test results when
generating reports.

The setting is saved in the Cover environment's project file (. vep), so it applies to that specific
environment, and carries over to any other environment created in that instance of VectorCAST.

=~ Note: This option does not apply to reports generated via clicast, which uses all results.
| |
&)

To View the Metrics Report

For each unit selected in the Source Files Pane, the Metrics Report displays a metrics table giving the
complexity and the level of coverage achieved for each subprogram in the selected unit(s).

The report is sensitive to what level is selected in the Source Files pane. If you select the top-level
node, the Metrics table includes coverage achieved by all test results. You can narrow the content
down by selecting particular source files in the Source Files pane for which you want coverage
achieved. Once you have made a selection, choose Environment => View => Metrics Report.

The report contains coverage data from all test results within the selection, regardless of whether they
are toggled on to show coverage or not.

If coverage data is not available, then only the Unit, Subprogram, and Complexity columns are
present in the Metrics Report.

clicast -e <env> [-u <unit>] Cover Report Unit metrics [<outputfile>]

Extract the Metrics report for all units or the specified unit to standard
output or the specified output file. If VCAST CUSTOM REPORT FORMAT is HTML
and <outputfile> is not specified, the file is saved to metrics
report.html.

If the report format is HTML, the Metrics Report looks similar to the following:
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Metrics Report

Configuration Data

Envirenment Name cover_demo
Date of Report Creation 14 FEB 2019
Time of Report Creation 1:55:31 PM

Metrics

Unit Subprogram Complexity

manager.c Add_Included Dessert 3
Place_Order 5
Clear_Table 2
Get_Check_Total 1
Add_Party_To_Waiting_List 3
Get_Next_Party To_Be_ Seated 2

TOTALS 6 16

database.c Get_Table_Record 1
Update_Table_Record 1

TOTALS 2 2

1

GRAND TOTALS 8

Pairs Status

Statements
374 (7T5%)
127117 (70%)
12 /12 (100%)
272 (100%)
0/7(0%)
0/3(0%)
29 [ 45 (64%)
1/1({100%)
1/1(100%)
212 (100%)
311 47 (65%)

When MC/DC or STATEMENT+MC/DC coverage is initialized, an additional “Pairs Status” column is
added to the Metrics Report section. MC/DC Pairs consists of total number of MC/DC pairs satisfied
compared to the total number of MC/DC pairs in the unit.

If the report format is HTML, the report looks similar to the following:
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Metrics Report

Configuration Data

Environment Name cover_demo
Date of Report Creation 14 FEB 2019
Time of Report Creation  2:01:32 PM

Metrics

Unit Subprogram Complexity Statements Branches Pairs

manager_driver.c  main 15 28 /49 (57%) 9/19(47%) 0/1(0%)

TOTALS 1 15 28149 (57T%) 9719 (47%) 071 (0%)

manager.c Add_Included_Dessert 3 3/4 (75%) 10 /17 (58%) 2/6(33%)
Place_Order 5 14 /22 (63%) 3/6(50%)
Clear_Table 2 12/12 (100%) 5/5(100%) 1/1(100%)
Get_Check_Total 1 2/2(100%) 171 (100%)
Add_Party_To_Waiting_List 3 0/7(0%) 0/11(0%) 0/3(0%)
Get_MNext_Party_To_Be_Seated 2 2/ 3 (66%) 3/5(60%) 0/1(0%)

TOTALS 6 16 33750 (66%) 22745 (48%) 3711 (27%)

database.c Get_Table_Record 1 1/1(100%) 1/1(100%)
Update_Table_Record 1 1/1(100%) 1/1(100%)

TOTALS 2 2 2] 2 (100%) 2172 (100%)

GRAND TOTALS 9 33 637101 (62%) 33766 (50%) 3712 (25%)

Covered By Analysis Results

In the Metrics Report, when CBA results are present in the environment, they are displayed in italics
in the row below the subprogram and the coverage achieved by test execution is displayed below the
CBA results.
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Metrics Report

Configuration Data

Environment Name cover_demo
Date of Report Creation 14 FEB 2019
Time of Report Creation  2:08:52 PM

Metrics
Unit Subprogram Complexity Statements 11% of the coverage is
manager.c Add_Included_Dessert 3 374 (75%) achieved through analysis
Place_Order 5 14 1 17 (82%)
Subprogram Place_Order has Analysis 2717 (11%)
both CBA results and test Execution 12/17 (70%) 70% of the coverage
execution results Clear_Table 2 12 /12 (100%) is achieved through
Get_Check_Total 1 2172 (100%) test execution results
Add_Party_To_Waiting_List 3 0/7(0%)
Get_Next_Party_To_Be_Seated 2 2/ 3 (66%)
TOTALS 6 16 33145 (73%)
Analysis 2/ 45 (4%)
Execution 31 /45 (68%)
GRAND TOTALS 6 16 33145 (73%)
Analysis Totals and Grand 274 _{J%‘J .
Execution Totals break out 31745 (68%)

both CBA and
Execution results

To View the Function Call Report

The Function Call Report is available for coverage types Statement, Statement + Branch or
Statement + MC/DC.

The first section of the report displays by function, showing where the corresponding calls to the
function are made from, if each call is covered, and the percentage of covered calls.

The second section of the report displays function calls in which the caller function cannot be
determined. For example, C++ Virtual functions are shown in the Unsupported Function Calls section
of the report for this reason.

To access the Function Call Report, right-click on the source file in the Source Files pane and select
Environment => View => Metrics Report. Note that this option is only available when function call
coverage is present.

clicast -e <env> [-u <unit>] Cover REPort FUNCTION Call [<outputfile>]

Create a Function Call Report and output to HTML file <env> function call
report.html, standard output as text, or to the specified output file. If
the Unit parameter is specified, the Function Call table includes only the
specified unit; otherwise, the Function Call table includes all units in
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the environment.

The following is an example Function Call Report.

Function Call Coverage Report

Configuration Data

Environment Name cppunit_demo
Date of Report Creation 18 NOV 2021
Time of Report Creation  3:22:55 PM

Function Calls

Unit Function Caller File Caller Function Line Calls

manager.cpp  Manager::AddincludedDessert 1/1(100%)
manager.cpp  Manager::PlaceOrder 47 141
Manager::AddPartyToWaitingList
Manager::ClearTable
Manager::GetCheckTotal
Manager:GetMNextPartyToBeSeated
Manager::Manager
Manager::PlaceOrder

Unsupported Function Calls

No Unsupported Function Calls to display

To View a Basis Paths Report

The Environment => View => Basis Path Report command enables you to view the results of the
computation of test paths for test case building. The contents of this report reflect the items selected
in the Test Case Tree.

If this menu item is dimmed, choose Tools => Basis Path => Generate Tests.
The number of paths identified equals the code complexity, also referred to as V(g). The code

complexity corresponds to the number of test cases that must be developed to exercise the unique
paths in a subprogram.

This information can also be viewed by accessing the Basis Paths tab of the Coverage window.

clicast -e <env> [-u <unit>] TOols Basis path [<outputfile>]

Extract the basis path analysis for all units or the specified units to

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



VIEWING COVERAGE REPORTS 139

standard output or the specified file. If VCAST CUSTOM REPORT FORMAT is
HTML and <outputfile> is not specified, the file is saved to <env> basis
path report.html.

Understanding Basis Paths

The output from the Basis Path Analysis consists of two parts: the list of basis paths and an
associated annotated source listing. The following example shows a single basis path along with the
corresponding annotated source listing for the example.

Test Path 1
(1) if ( value < min ) ==> FALSE
(3) if ( value > max ) ==> FALSE
Test Path 2
(1) if ( value < min ) ==> FALSE
(3) if ( value > max ) ==> TRUE
Test Path 3
(1) if ( value < min ) ==> TRUE

Complexity: 3
Source Code Listing

int Compute (int min, int max, int value) {

int return value;

10 () Compute
11 () ) if ((value < min)) {
return_value = min;
}
else
13 () ) if ((value > max)) {
return value = max;
}
else(
return_value = value;

}

return return value;

To Build Test Cases from Basis Path Analysis

When using the basis path analysis to build a test case, you should build at least one test case for
each basis path. The test case should contain the collection of data that will force the conditions listed
in the basis path listing to be set to the listed value.

In most instances, the value of the branch point condition will make use of a subprogram call, or some
intermediate data computation. In these cases, more work is required to find the value or values
required to force a condition to the desired value.

Basis paths are determined by parsing the code and applying the basis path algorithm to the list of
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branch point nodes that result. As a result, it may be impossible to satisfy a particular branch point
when building test cases. The following examples illustrate this point:

Example 1:

const int road speed limit = 55;
const int truck speed limit = 50;

int index;

if (truck speed limit <= road speed limit)
full throttle ();
else

half throttle ();

Because truck_speed_limit is a constant, and always less than road_speed_limit, the “else” condition
can never be reached.

Example 2:

for (index=1; index<10; index++)

keep_going () ;

Because the loop boundaries are constant, the loop will always get executed and thus the basis path
calling for the loop to not be entered cannot be satisfied.

MC/DC Coverage

When you have the Coverage Viewer open, and MC/DC or STATEMENT+MC/DC coverage is
initialized, if you hover your cursor over any fully or partially covered line of code, a tool tip displays
the test case(s) which cover the line.

| (G Coverage X |
m Coverage results for manager ? X |
Subp Cond (T) (9] Statements 26% Branches 15% Pairs 0% =
16 i 1] (L) Add _Included Dessert
17
17
17 L -
17 =
21 1 2 E} = Crder->Dessert = PIE;

manager - Place_Order - PLACE_ORDER.001 (T)
23 1 3

23 1 1
23 1
23 1 e
27 1 4 Order->Dessert

3

Order->Entree

{ ) [
{ ) [ Orde
{ ) [

+

Order->Beverage

[T R U

= int Place_Order(table_index type Table,
seat_index type Seat,
struct order type Order)

For MC/DC or STATEMENT+MC/DC coverage, the left margin includes a red arrow that, when
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clicked, opens the Equivalence Matrix below the associated subprogram in the Coverage Viewer.

Coverage

Subp Cond

o x |
X |

Coverage results for manager

m (3] Statements 26%

Branches 15% Pairs 0%

[+]

(T) Add Included Dn

Condition:
Source line:
BActual Expression is:

Click # icon to display
equivalence matrix

[

Condition

27

Simplified Expression

Condition "a"™ (Ca) is:
Condition "b" (Cb) is:
"e" (Cc) is:

(Order->Entree (LOBSTER)
Order->Entree (LOBSTER)
Order->Salad =— (GREEN)
Order->Beverage = (WINE)
({a && b) && c)

is:

| + + +
ICe |Cc

|IRs1t |Pa

|Pe | Pc

|

|Row |Ca |
| |
11 T 1T IT IT 15 13 12 |
I + + + + |
12 T 1T IF IF 11 |
I t t t t t |
I3 |IT IF IT IE I 11 | |
| |
I3 |IF IT 1T IE 11 I | |
| + + + |
Pa => no pair was satisfied

1/s
Pb => no pair was satisfied

1i/3
Pc => no pair was satisfied

1/2
Pairs satisfied: 0 of 3 ( 0% )

Order->Dessert

CREE:

&& Ordg

Clicking the arrow again closes the panel. The matrices can also be viewed using the Environment
=> View => MC/DC Equivalence Report and viewing the MC/DC Condition Tables Report.

To View the Equivalence Matrices Report

Choose Environment => View => MC/DC Equivalence Report to display the MC/DC Condition
Tables report. This report includes the equivalence matrices for all units instrumented for MC/DC or
DO-178B Level A coverage in the environment as well as the MC/DC equivalence pair status.

clicast -e <env> [-u <unit>] Cover Report Mcdc [<outputfile>]

Extract MC/DC Equivalence matrices for all units or the specified unit to

standard output or the specified output file.
is HTML and <outputfile> is not specified,

tables repor

If the report format is HTML, the report looks similar to the following:

t.html.

If VCAST CUSTOM REPORT FORMAT
the file is saved to mcdc
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MC/DC Condition Tables Report

Configuration Data

Environment Name cover_demo
Date of Report Creation 14 FEB 2019
Time of Report Creation 2:51:28 PM

MC/DC Condition Tables

Unit: manager.c

Add_Included_Dessert

Condition 1

Unit manager.c
Subprogram Add_Included_Dessert
Condition 1

Source line 14

Corresponds to
line 14 in the
source code Condition "a" (Ca

is}}

Condition "b" (Cb
is}}

Condition "c” (Cc
is}}

Simplified
Expression is

P (Order->Entree == (STEAK) && Order->Salad == (CAESAR)) && Order-=Beverage ==
Actual Expression is (MIXED_DRINK)

Order->Entree == (STEAK)
Order->Salad == (CAESAR)
Order->Beverage == (MIXED_DRINK)

((a && b) &&c)

Row Ca Cb Cc Rslt Pa Pb Pc
1 T T T T 5 3 2
2 T T F F 1
*3 T F T F 1
5 F T T F 1

Pa a pair was satisfied (1/5)
all pairs:  1/5
Pb a pair was satisfied (1/3)
all pairs:  1/3
Pc no pair was satisfied

172

Pairs satisfied: 2 of 3 ( 66% )

The Source line # refers to the source code line in the Coverage Viewer that corresponds to the
expression being evaluated in the matrix. After noting the line number, right-click the unit in the
Source Files pane, and choose Open Coverage Viewer. Then, in the Coverage Viewer, type Ctrl+F
(or choose Edit => Find from the Menu Bar), and type in the line number.

Understanding MC/DC Analysis

The output from the MC/DC analysis consists of two parts: an equivalence pair matrix, and an
annotated source listing.

For each boolean conditional there is a corresponding matrix. Each row in the matrix shows a unique
combination of values for the components of the complex conditional, as well as the result of the
condition for each combination. The equivalence pairs are pairs of rows which demonstrate that the
result of the conditional changes from True to False as one component changes, while all other
components are held constant.
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The Equivalence Pair Matrix shows both the static pair analysis and the pair coverage achieved. The
Pair A through Pair n columns (where n is the number of sub-conditions) show candidate row pairs for
proving condition components. An asterisk next to a row number indicates that that row has been
covered. When an equivalence pair has been covered, the Pa through Pn summary lines reflect that
information.

The following example shows a single complex conditional with the corresponding equivalence pair

matrix.
void MCDC _Example (int a, int b)
{
int local;
4 0 (T) MCDC_Example
4 1 (T) (F) if ((
4 1.1 (T) (F) a &&
4 1.2 (T) () b ) ) {

===== Unit: manager

===== Subprogram: MCDC Example
===== Condition number 1

Source line: 63

Actual Expression is: ( a && b )

Condition "a" (Ca) is: a

Condition "b" (Cb) is: b

Simplified Expression is: ( a && b )
| ———== +-——— +-——— f————- f————- - |
|Row |[Ca |Cb |Rslt |Pa | Pb |
|—==-- +-——— +-——— +-——— +-——— +————
| ———-- +-———- +-——— +-——— +-——— +-———
=1 | T | T | T I3 |2 |
| ————- +————- +————- +————- e e |
| 2 | T | F | F | |1 |
| ————- +————- +————- e e e |
73 | F | T | F |1 |

| ===== +-—=— +-—=— +-—=— +-—=— +-—=—
| | F | F | F | |

| ———-- +-———- +-——— +-——— +-——— +-———
Pa = 1/3 => a pair was satisfied

Pb = 1/2 => no pair was satisfied

This source listing shows that the “if’ condition has been executed with A=True, B=True (Row 1);
A=False, B=True (Row 3); and A=False, B=False (Row 4). The MC/DC branch coverage is 5/6. Five
out of a total of six outcomes have been satisfied, and the pair coverage is 1 of 2 pairs satisfied.

The Source line # refers to the source code line in the Coverage Viewer line that corresponds to the
expression being evaluated in the matrix. After noting the line number, right-click the referenced unit,
and choose Open in a New Window. Then type Ctri+G (or choose Edit => Goto Line), and type
the line number.
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To View an MC/DC Report

The Tools => Basis Path => View Basis Path command enables you to view the MC/DC test case
paths.

This information can also be viewed by accessing the MC/DC tab of the Coverage window.

clicast -e <env> [-u <unit>] TOols Basis path [<outputfile>]

Extract the MC/DC path analysis for all units or the specified units to
standard output or the specified file. If VCAST CUSTOM REPORT FORMAT is
HTML and <outputfile> is not specified, the file is saved to <env> basis
path report.html.

To Print Coverage Reports

The File => Print => Aggregate Report command enables you to print the total coverage
information from all of the test results that have been added to the environment. A source file must be
instrumented for a coverage type and open in the Coverage Viewer for it to be printed.

Choose a source file or files first, then specify which reports you want to print in the Aggregate Report.

Print Aggregate ﬂ
Files Reparts
(Select All Files) {Select All Reports)
Metrics
Coverage
Basis Paths
MCDC
Print Cancel

An example of the first page of an Aggregate Report that includes Metrics, Coverage, and Basis
Paths is shown below.
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bk

b

Sm me ke

Coverage Report [statement.cpp)

#include "statement.

int

int

Exampls_statement::cover_test(beal a, kool b, beal o) |
int result;
result = 0;
if {a || beec) |
result = 1;

if {laek !b || ) {
result = 2;
if ({2 b))
result = 3;

Ihree e

if ({2 &b )
resule = 4;

Il te ]| ¢ & &&= b {
/¢ camnat attain complete coverage with MO/DC or DO1TSE
if ( lm ee !B} ]
result = E;

switch { result }

case 2:

break:

ta)
if (0 ad |

resule = §;

finct reachable

result = test_functicmia, b};
while [ a &t b &2 1z ) |

© = trus;
1

return resulk;
Example_statement::tsst_function(bacl a, bool b} |
if | a && {

return 10;

2lse |
return 11;

25 of 31 statements cowersd (33%)

To Save Coverage Reports to Disk

When you select multiple units and create an Aggregate Coverage report, it contains data for all units.
Especially in HTML format, the size of the report may become unwieldy. To create a separate report
for each unit selected and save them directly to disk, choose Environment => View => Save
Coverage Reports, or right-click and choose Save Coverage Reports.
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Q Save Reports

v
Pl

A report for each selected unit will be saved in HTML format.

Sections to indude in reports:
vl c S Only available when unit is
. asis Fains instrumented for MC/DC
| Metrics MCDC .
MC/DC Test Case Covered By Analysis
Only available when
report format is text
Save reports to: p

@ Save one report per unit Save combined report (TEXT only)

‘examples jenvironments/ga_demo/cover_demo/cover_demo rj” ‘

[ OK l ‘ Cancel ‘

The reports are saved in HTML or TEXT format, depending on the setting of the Report Format
option. Note that saving a combined report is only available when the report format is TEXT.

You can choose which sections you want included in each unit’s report by checking the check boxes.
The MCDC option is dimmed unless one of the selected units is instrumented for MC/DC or DO-178B
Level A coverage type. Coverage and Metrics sections are included by default.

When you have selected the content, enter or browse to a directory in which to save the reports. If the
directory is invalid, it is outlined in red.

When you click OK, one report for each unit is saved in the currently selected format, HTML or TEXT.
The report names combine the environment name and the unit name: ENV _unit_report.html (or.txt).

When a report filename is used more than once, "Save Coverage Reports" inserts the unit number
into the report filename.

< =~ Note: If the selected source files have not yet been instrumented for coverage, Save

\ ) Coverage Reports will show as dimmed on the right-click menu.

ey

An example of the report file cover_demo_aggregate_coverage_report.html isshown
below.
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Aggregate Coverage Report

Configuration Data

Environment Name cover_demo
Date of Report Creation 14 FEB 2019
Time of Report Creation 2:54.42 PM

MC/DC Condition Tables

Aggregate Coverage Unit: manager.c

Code coverage for manager.c Add_Included_Dessert

Coverage Type MC/DC Condition 1

Unit manager ¢ Unit manager ¢

Test Case Aggregate Subprogram Add_Included_Dessert
Condition 1
Source line 14

(Order->Entree == (STEAK) && Order->Salad == (CAESAR)) && Order->Beverage ==
Actual Expression is  (yiver" SRk

icssa;duion "8"(C8  Orger>Entree == (STEAK)
Icst,x,ndi(ion “b” (Cb Order->Salad == (CAESAR)
ic;)x’ndilion "CC Order->Beverage == (MIXED_DRINK)
Simplified ((a&&b)&&c)

Expression is

Row Ca Cb Cc Rsit Pa Pb Pc
M T T T T 5 3 2
F F 1
T F
T OF

2 T
30T
F

-

paapiassaisies Metrics

all pairs: 15

Pb a pair was satishied (UM Subprogram Complexity Branches Pairs
all pairs: 113 manager ¢ Add_Included_Dessert 3 10717 (58%) 2/6(33%)
Pc no pair was satisfied 5 376 (50%)
72 2 5/5(100%)  1/1(100%)
1 171 (100%)
Pairs satisfled: 2 of 3 ( 66% ) X vaiting List 3 0/110%)  0/3(0%)
Get_Next_Party_To_Be_Seated 2 3/560%  0/1(0%)
1
1

TOTALS 6
GRAND TOTALS 6

22145 (48%) 3/11(21%)
22/45(48%) 3/11(21%)

To View Code Coverage Summary

The Code Coverage Summary table allows the user to easily view coverage information for all the
units in an environment or all the environments of a Manage project. To open the summary from the
Toolbar, select Code Coverage Summary from the Data Summary Report icon drop-down menu.

Data Summary “’B
Report icon

Urmmary Code erage Summary

Qg‘ Manage Surnmary Metrics Report

Basis Path Report
MC,/DC Report

Options

Alternatively, from the Menu Bar, select Coverage => Code Coverage Summary => Code
Coverage Summary.

Viewing Code Coverage

By default, the contents of the Code Coverage Summary reflect the units selected in the Source Files
pane. A tracking icon = is displayed at the top of the Unit column indicating that the Code Coverage
Summary is currently tracking selected units from the Source Files pane.

To override tracking of selected units in the Source Files pane, open the drop-down menu for the
Data Summary Report and select Options => Track Current Selection. Remove the check next to
the option. The tracking icon on the Summary table will change to gray to indicate that the
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summary is now tracking all units in the Source Files pane.

Environment View h:

Filename ¥ 5 B P

B- LT_] cover_demo " " .

: v R
— -
. - \ Code Coverage Summary
whitebos.c shows data for the YR b et ek
| selected unit manager.c
\
L tric Tables A X
Track Current E Code?‘werage Summary A X |
Selection option is
selected N Resuls Statement
Unit Subprogram (5) Vg Count Total Coverage  Uncovered
Totals: B |7 45 29 15
manager,g Add_Induded_Dessert 3 |3 4 E— 1
manager.c | Place_Order 5 |2 17 — 5
Howver over unit manager.c | Clear_Table 2 N1 12 v
for path to source B Get_Check_Total 1 |1 2 v

manager.cN C:\weo4examplesienvironments\cover _demo'manager.c |

manager.c | Get_Next_Party_To_Be_Seated |2 ‘3

The Code Coverage Summary table is dynamic. When the Track Current Selection option is
enabled, as units are selected and deselected in the Source Files pane, the Code Coverage
Summary table updates in real time reflecting the selections.

The data displayed in the Code Coverage Summary includes the Unit name, the Subprogram name,
the Cyclomatic Complexity (Vg), the Results Count (showing the number of coverage results that
touch each subprogram), and the achieved coverage for each coverage type.

+ =~ Note: When I/O type is set to "Animation" (e.g. when using Basis Path coverage), the Test
I'x H,-' Cases Count column indicates the number of times a function is entered. This total can also

include multiple slot iterations of a compound test.
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Cover_demo has a total of 80
| & Metric Tables ] statements, out of which 47 statement

m‘ Code Coverage Summary Il | are covered and 33 are uncovered
_ Results Statement
E Unit Subprogram (7) Vg Count Total ~ Coverage ncovered
Data totals in
this row [~ Totals: 31 |1 80 @ o s e

x| x|

manager_driver.c | main 15 |4 35 17 Hover over
manager.c Add_Induded_Dessert I ] 4 — 1 percentage bar for
manager.c Place_Order 5 12 17 — / coverage details
P Clear_Table 2 |1 2 b

manager.c Get_Check_Total 1 2 v

manager.c Add_Party_To_Waiting_List B 7 Statement Coverage 12/17 70%

manager.c Get_Next_Party_To_Be_Seated |2 3 3

1 test hits the
Get Check_Total
function

The Totals row at the top of the table displays the totals for each data column. In the example above,
note that in the cover_demo environment we have a total of 80 statements, of which 47 statements

are covered and 33 are uncovered.

The Summary table updates whenever coverage data is updated. For example, the table refreshes
when coverage is initialized, or following reinstrumentation.

Double-clicking on a line in the Code Coverage Summary opens the corresponding UUT in the
Coverage Viewer.

Sorting and Filtering Coverage Data

Sorting and filtering is available to locate data of interest. Sort by clicking on any column heading. The
data will sort in alphabetic or numeric order, as appropriate. Clicking the heading again reverses the

order.
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Metric Tables

TE-
®

Unit

Code Coverage Summary

Subprogram (t:E}I

Totals:

manager.c
manager.c
manager.c
manager.c
manager.c

manager.c

Add_Induded_Dessert
Add_Party_To_Waiting_List
Clear_Table
Get_Check_Total
Get_Mext_Party_To_Be_Sea

Flace_Order

3 |
Dy |
Results Statement
Vig Count Total Coverage  Uncovered
15 |7 45 29 16
3 3 1
3 7 7
2 1 12 v
1 1 2 i
3

Clicking on the
Subprogram column
heading sorts the table
alphabetically by
subprogram name

Coverage data can be accessed all the way down to the individual subprogram level by filtering.
Access the filter by typing into the top row of any column. Clear the filter by right-clicking in the top row
and selecting Clear Filter from the context menu. In the example below, the table has been filtered to
only show data for test cases with Cyclomatic Complexity greater than 2.

T Metric Tables ™ X |

E‘ Code Coverage Summary ™ X |
- Results Statement

nit Subprogram (3) Vg Count Total Coverage — Uncovered

Totals: i1 |5 28 15 13
managerc  Add_Induded Dessert 3|3 4 !
Manager.c Add_Party_To_Waiting_List 3 7 7
Manager.c Flace_Order 5 |2 17 5

Table fittered to show

only subprograms with a

Cyclomatic Complexity
greater than 2

Filtering supports the following symbols: <, >, =. For example, the summary can be filtered to show
only subprograms with a Cyclomatic Complexity greater than 2. Other examples of filtering inputs are:

10 - lists subprograms matching the specific value of "10" in the selected column
>50 - lists subprograms greater than the value of "50" in the selected column
<90 - lists subprograms less than the value of "90" in the selected column
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=100 - lists subprograms matching the specific value of "100" in the selected column
< - lists subprograms with empty values in the selected column
> - lists subprograms with non-empty values in the selected column
= - lists subprograms with non-empty values in the selected column

Saving and Printing Code Coverage Summary

Saving the Code Coverage Summary in .html or .csv format is supported.

Printing the contents of the Code Coverage Summary is supported.

Viewing Execution Flow with Animated Coverage

Coverage Animation allows you to view the flow of execution for a test case in the Coverage Viewer.
For example, you can view individual statements being executed as the test executes. If a unit calls a
subprogram, you can view the execution flow to the called subprogram.

Coverage Animation displays the flow of control from one unit to another, using the test’s coverage
data. Calls to stubbed units are not included in Animation. Not-stubbed units are included if they have
coverage initialized using Coverage => Initialize Custom.

Coverage can be animated for only one test case in the at a time. The item currently activated for
Animation has a check in the box to the left of its name in the Test Case Tree. If you check another
item, the Animation toolbar dims until you activate another test result for animation.

=~ Note: If the Animation toolbar is dim, activate a test case for animation.
| |
&)

To Activate Coverage Animation

To use the Animation feature, select Tools => Options dialog, Coverage tab, and then select
Animation for the Coverage 1/0 Type.

After setting the Coverage I/0 type to Animation, instrument for a type of coverage. If you want to see
each statement being executed, you would instrument for Statement coverage; if you want to see the
choice made at each branch point, you would instrument for Branch coverage. To see each entry
point, decision point, and statement covered, choose MC/DC, STATEMENT+MC/DC, or
STATEMENT+BRANCH.

Next, execute a test case. Right-click the test case in the , and then choose Activate Coverage
Animation from the popup menu:
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Narme &
E| Q Coverage Data

B TestResults
0O [ addindudedDessert
O [+ ClearTable
0 [ Get_Check_Total
[ [ Place_Order

Remove

Rename
Update

Edit RequirementsNotes
Properties —

Activate Cover

age AnirnaticR

The Coverage Viewer for the unit containing the first covered line in the test result opens, with the
current line on the first covered line. The coverage checkbox next to the test case is checked.

@ vectorcAST/Manage/Cover 6.4 - C:\64m\examples\environments\ga_demo\cover_demo\cover_demo.vcp
- - -
BA =848t B-He@-a O k-
Environment View @ Coverage 2 X |
Filename v |5 B P &) Coverage results for manager_driverc % X |
= Subp | Cond  (T) 0 Statements 17% =1
database.c v - N N -
#include "c:/64m/mingw/include/stdio.h"
anager.c | — #include "c:/64m/mingw/include/string.h"
 manager_driverc ML #include "C:/64m/examples/environments/qga_demo/cover_demo
whitebox.c | — extern int Place Order(table_index type Table,
seat_index _type Seat,
struct order_ type Order);
extern int Clear Table(table index type Table):
extern FLOAT Get_Check Total(table_index type Table);
extern void Add Included Dessert(struct order type* Order
extern void Initialize() ;
e - extern char* Get_Next Party To_Be_Seated(void):
voi iti A * ;
& [@ coverage bata extern void Add Party To Waiting List(char* Name);
- e int main({ int arge, char** argv )
=[] TestResults | {
-0 [ AddincludedDessert 23 11 * | if (argc !=2)
-0 [ ClearTable ¢ -
| 25 1 2 iv :
] Get_Chedk_Total = N 5
27 1 4
28 1 5
29 1 6
30 1 7
31 1 8
EmE | s
33 1 10
34 1 11
=] 35 112
Opening Parameter Global File s
Opening Types File [ .
Creating TestObject Tree... struct order_type order;
Finished Creating TestObject Tree. E int Total:
Environment is Open 41 1 13 - switch ( argv[1][0] )
Processing Script File ¢ L
Seript Processing Completed | [~]
Settinn Ln Statement +Aranch Coverans. ) [o] [ [»]
== Jobs 00:00:32 (finished) cmd.exe
1 environment selected Instrumented files: 4/4 (100%) C: /64m fexamples/environments/qa_demo/cover_demo

If not already open, the Coverage Animation toolbar (pictured below) appears in the main toolbar.

“l«lulblulml +|E|H|_ |

To Play the Coverage Animation

Click the Play button
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ﬂ to begin the animation. In the Coverage Viewer, the current line progresses steadily from the
first covered line to the last. The speed of each step is 1 second. The source code in the Coverage
Viewer scrolls up, keeping the current line in the middle. If a subprogram in another unit is called and
that unit has coverage initialized, then its tab comes to the front of the Coverage Viewer and
animation continues in that tab.

In the Coverage Viewer:

the blue arrow + indicates the current line in the animation of control flow
the green arrow indicates the first line

the red arrow ¥ indicates the last line

The Animation Toolbar

When a test case is activated for animation, the Animation toolbar is displayed in the main toolbar. To
display or hide the Animation toolbar manually, right-click the main toolbar and toggle Coverage
Animation. If there is a checkmark, the toolbar is visible; otherwise it is hidden. Alternatively, choose
View => Dock Control and toggle the setting for Coverage Animation.

The following controls are available on the Coverage Animation toolbar:

. Returns the current-line indicator to the first executed
I Rewind .
—_— line.
H Back Returns thg current-line indicator to the previous
—_— executed line.
Starts dynamic display of the execution; continues
4 Play dynamic display after an interruption. See Pause and
Breakpoint.
] Pause Pauses dynamic display of the execution. See Continue
— and Play.
Moves the current-line indicator to the next executed
H Next )
—_— line.
L | Fast Forward Moves the current-line indicator to the last line executed.
5 | . Jumps the current-line indicator to the next breakpoint or
Continue . L
to the last line of animation.
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Set Breakpoint Sets a breakpoint at the current line.

] Remove Breakpoint Removes a breakpoint from the current line.

Indicates the relative position of the current line during
dynamic display of the execution. Drag this knob to set
the position of the current line.

@ Progress Indicator /
Scroll Knob

To Set a Breakpoint

Setting a breakpoint causes the animated display of the execution flow to pause on the line marked
with the breakpoint @ . To set a breakpoint, select the line to make it current, then click the Set

Breakpoint button ﬂ .

From here you can:

>
play from this pointLI

>
step to the next line in the flow of execution ll
> L | . .
jump to the next breakpoint (or the end, if there is none)

> . E
remove the breakpoint _|

There is no limit to the number of breakpoints you can set.

Importing Coverage Results

To Import Coverage Results

You can import coverage data from another VectorCAST Cover environment, from a VectorCAST
unit test environment which has coverage, or from a coverage script created by exporting coverage
from another VectorCAST environment. To import coverage results from a VectorCAST unit test or
Cover environment, choose Coverage => Import Results from Environment.

Preparing to Import Results

In order to import coverage, several conditions must be met.
> The same files must be used in both environments. VectorCAST compares the filenames and
file checksums to ensure that the files are the same or copies of each other.
> Only the units that are present in both environments will have their coverage imported.
> The same type of coverage must be used in both environments.
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Importing the Results

Choose Coverage => Import Results from Environment, and a dialog appears which enables you
to browse for a VectorCAST Cover environment (*.vcp) or a VectorCAST environment (*.vce). Note
that you select an environment from which to import, not a test result.

Select the results files from that environment to import. You can choose to import the other
environment’s test execution results, imported results, and Covered By Analysis (CBA) results.

Test execution results are listed as results/<result name>. Imported results in the other
environment are listed as results/IMPORTED RESULTS/<result name>. CBAresults are listed
as results/COVERED BY ANALYSIS/<result name>. These names correspond to the
locations where they are stored in the environment directory.

Afilter is provided at the top of the pane making it easier to filter out some results when working with a
large set of test results. By entering text or a regular expression in the <<filter>> field, the user can
filter by name.

1 Import Coverage Data %

Environment File: | C:/VCAST/Examples/environments/qa_demo/cover_demo/cover_demo.vep g

Coverage results {7)

"esuhs \AddIndudedDessert

results\ClearTable
results\COVERED_BY_ANALYSIS\CBA_database
results\Get_Check_Total
results\IMPORTED_RESULTS\PLACE_ORDER.001

results IMPORTED_RESULTS\PLACE_ORDER. 002
results\Place_Order .
Select results to import

Double-click to
enter filter mode

N
s

When you are ready to import the coverage results, click the Import button. To exit the dialog box
without importing, click the Cancel button.

After the import is complete, a Coverage Import/Export log is displayed showing a series of status (S)
or error (E) messages. Some of the messages you may see in the log file:

> (S) Source file matched
The source file exists and was successfully matched.
> (S) No match for file <file> referenced in script file
>>> References to unit <unit number> will be ignored.
Not an error. The coverage results that were imported refer to a unit that is not present in the
environment to which the results are being imported. This situation is typical if <file> is stubbed
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in the environment to which the results are being imported, but not-stubbed in the other
environment. Therefore, the coverage data for <file> are just being ignored.

> (E) Coverage not on for source file
The source file exists in the environment to which results are being imported, but coverage is not
initialized for that unit. An example is when there are non-stubbed dependent units in the
environment but only the UUT was initialized for coverage. Use Initialize Custom to enable
coverage for non-stubbed dependent units.

> (E) No match found for source file
Although the file names may be the same, the checksums of the source files differ.

> (E) Coverage types differ
The type of coverage in the importing environment is different than the type of coverage in the
environment to which results are being imported. They must match for a successful import.

> (E) No translatable data for result
A result was found in the importing environment, but the data did not match any source file in the
current environment.

> (S) Coverage data was loaded
A result file was successfully imported.

The Import Log file is named IMPORT.LOG and resides in the environment directory.

The imported results are displayed in the Coverage Results pane.

‘Get_Check_Total

Place_Crder

Coverage results (&) Source
|ﬁ:-|f

PLACE_ORDER.001 R [

PLACE_ORDER.002 R
AddIndudedDessert |mp0r‘ted results ] m
ClearTable m
[r]
R]

The Coverage Results pane is a filterable table, making it easier to filter out some results when
working with a large set of test results. By entering text in the <<filter>> field, the list can be filtered by
name. Partial matches are supported.

The list can also be filtered by source:

> Test Results
> Coverage By Analysis (CBA) Results
> Imported Results

By default, all results are displayed in the Coverage Results pane. Filter buttons are provided at the
top of the Source column. For environments with test results and imported results, a filter button is
displayed and the options are: All, Imported, and Not Imported. For environments with test results and
CBA results another filter button is displayed, and the filter options are: All, CBA results, and Test
results. To filter by source, click the appropriate drop-down menu in the Source column and select the
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desired filter.

Import results

f||ter
Full list contains test
results, imported results CBA results
and CBA results filter
Click to display
Coverage results (7) Source menu
§ ¥

Place_Order | Al
PLACE_ORDER.002 |_L1 [ W
PLACE_ORDER.001 5& Mot Impor

Get_Check_Total

ClearTable |_L|
CBA_database [?,: L
AddIndudedDessert {Fﬁ

To Export a Coverage Script

To aid in regression testing, you can export a script to achieve the coverage results that you imported.
Use Coverage => Export Script to create the script file.

There are several options. Choose Coverage => Export Script => Imported Results to create a
script containing only results that were imported to the environment. VectorCAST looks in the
<env>/results/IMPORTED RESULTS directory for the data to export. Choose Coverage =>
Export Script => Testcase Results to create a script containing only results that are "native" to the
environment. For Cover environments, that refers to test results added after executing the
instrumented application. VectorCAST looks in the <env>/results directory for the data to export.

This script can be imported to VectorCAST Cover or into another VectorCAST environment.
VectorCAST automatically generates a coverage script when regression test scripts are created if
coverage results have been imported.

After the script file is exported, a Coverage Import/Export log is displayed showing a series of status
(S) or error (E) messages. Some of the messages you may see in the log file:

> (S) Script creation started
The process of creating the script file (.cvr) is beginning.

> (S) Looking for results directory IMPORTED_RESULTS
VectorCAST uses the results in the directory IMPORTED_RESULTS, located in the
environment directory, to create the script file containing imported results. This line is also
(inaccurately) printed when exporting testcase results, even though they are not stored there.

> (E) Error reading imported results directory
There was an error reading the directory IMPORTED RESULTS, located in the environment
directory. Make sure the results have not been deleted or corrupted.

> (E) No imported results found
VectorCAST could not find any results file in the directory IMPORTED_RESULTS. The script file
could not be successfully created.
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> (E) Script creation aborted
The script file could not be created due to other errors.

> (S) Script creation completed
The script file was created successfully.

clicast -e <env> Cover EXPORT Results_coverage <scriptfile>

Create a coverage script containing test execution results that are present
in <env>, including imported results. Coverage scripts have the extension
.cvr.

clicast -e <env> Cover EXPORT Coverage <scriptfile>

Create a coverage script containing only imported coverage results that are
present in <env>.

clicast -e <env> Cover EXPORT Test_ coverage <scriptfile>

Create a coverage script containing only test execution results that are
present in <env>.

To Import a Coverage Script

The Coverage => Import Script command imports a coverage script that was previously generated
using the Export Script command. The default file extension is .cvr.

clicast -e <env> Cover IMPORT Results <from project|scriptfile(.cvr)>

Import results from Project.

Any errors that occur during importing of a coverage script are logged in a file named Import.log. To
view this file, choose Coverage => View Import Log.

Delete Imported Results

To delete all imported coverage results, choose Coverage => Delete All Imported Results. A
dialog appears asking you to verify that you want to continue with this operation, as shown below.

=1 Attention pd

i 0_' '| Are you sure you want to delete the imported resuts?

@‘fes @ND |

Clicking No cancels the operation without removing the imported coverage results. Clicking Yes
removes the imported coverage results from the environment and the IMPORTED_RESULTS directory
from the environment directory.
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clicast -lc -e <env> Cover RESult REMove <result-name|IMPORTED |ALL>

Remove specified result file, Imported results (not CBA results), or ALL

result files (including imported results and CBA results).

Setting Compiler Options

When using C or C++ source files in a VectorCAST Cover environment, VectorCAST needs to know
which compiler settings to use in order to preprocess the source files before instrumenting. The
template settings are stored in the CCAST_.CFG file. For this reason, the C/C++ tab is displayed in
the Tools => Options dialog. The Ada tab is present to enable you to change the option “Ada file
extensions,” which is none-the-less stored in the CCAST_.CFG file.

Useful Coverage Options

In addition to storing compiler settings in the CCAST_.CFG file, VectorCAST Cover stores the
settings for various coverage options there as well. The option settings from the Coverage tab in the
Options dialog are stored in the CCAST_.CFG file, while the settings on the Cover Environment sub-
tab are stored in the environment’s .vcp file.

The following table lists the options useful to VectorCAST Cover environments, and which file they

are stored in. For more information, click on the Option Name.

Tab in Options Dialog Option Name Stored In File
Coverage tab, Options sub-tab Coverage I/0 type CCAST_.CFG
Coverage tab, Options sub-tab Save data in ASCII format in memory CCAST_.CFG
Coverage tab, Options sub-tab Maximum size for ASCII buffer CCAST_.CFG
Coverage tab, Options sub-tab Dump buffered coverage data on exit CCAST_.CFG
Coverage tab, Options sub-tab Use static memory allocation on the target CCAST_.CFG
Coverage tab, Options sub-tab Maximum covered subprograms CCAST_.CFG
Coverage tab, Options sub-tab Maximum MC/DC expressions CCAST_.CFG
Coverage tab, Options sub-tab Uncovered line indicator CCAST_.CFG
Coverage tab, Options sub-tab Animation play speed CCAST_.CFG
Coverage tab, Options sub-tab, Show True and False in 'for' loops CCAST_.CFG
Instrumentation Options sub-tab
Coverage tab, Options sub-tab, Instrument for function call coverage CCAST_.CFG
Instrumentation Options sub-tab
Coverage tab, Options sub-tab, Instrument for function and function call CCAST_.CFG
Instrumentation Options sub-tab coverage
Coverage tab, Options sub-tab, Instrument blocks for statement coverage CCAST_.CFG
Instrumentation Options sub-tab
Coverage tab, Options sub-tab, Instrument implicit default case for switch-case =~ CCAST_.CFG
Instrumentation Options sub-tab blocks
Coverage tab, Options sub-tab, Consider case fallthrough for branch coverage  CCAST_.CFG

Instrumentation Options sub-tab
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Tab in Options Dialog

Coverage tab, Options sub-tab,
Instrumentation Options sub-tab

Coverage tab, Options sub-tab,
Instrumentation Options sub-tab

Coverage tab, Options sub-tab,
Instrumentation Options sub-tab

Coverage tab, Options sub-tab,
Instrumentation Options sub-tab

Coverage tab, Options sub-tab,
Instrumentation Options sub-tab

Coverage tab, Options sub-tab,
Instrumentation Options sub-tab

Coverage tab, Options sub-tab,
Instrumentation Options sub-tab

Coverage tab, Options sub-tab,
Instrumentation Options sub-tab

Coverage tab, Options sub-tab,
MC/DC sub-tab

Coverage tab, Options sub-tab,
MC/DC sub-tab

Coverage tab, Options sub-tab,
MC/DC sub-tab

Coverage tab, Options sub-tab,
MC/DC sub-tab

Coverage tab, Options sub-tab,
MC/DC sub-tab

Coverage tab, Options sub-tab,
MC/DC sub-tab

Coverage tab, Options sub-tab,
MC/DC sub-tab

Coverage tab, Options sub-tab,
MC/DC sub-tab

Coverage tab, Options sub-tab,
Misc sub-tab

Coverage tab, Options sub-tab,
Misc sub-tab

Coverage tab, Options sub-tab,
Misc sub-tab

Coverage tab, Options sub-tab,
Misc sub-tab

Coverage tab, Options sub-tab,
Misc sub-tab

Coverage tab, Options sub-tab,
Suppressed Coverable Functions
sub-tab

Option Name

Pack instrumentation storage

Treat initialization of data couple as write

Treat C++ catch blocks as branches

Show inlines as covered in all units

Instrument variable declarations in C

Instrument using macros in ¢_cover.h

Generate basis paths for constant branch
conditions

Avoid using comma operator in declarations

Abort instrumentation when absolute MC/DC
subconditions limit exceeded

Simplified Condition Coverage

Use Masking MC/DC

Set absolute limit for MC/DC subconditions to 31

Maximum subconditions for MC/DC table pre-
calculation

Maximum subconditions for MC/DC table row

display

Use optimized MC/DC instrumentation

Optimized MC/DC storage threshold

Disable boolean cast in instrumentation

Coverage field width

Maximum coverage database cache (MB)

Asm functions behave as inlines (C/C++ only)

Run script after instrumentation

Suppressed coverable functions

Stored In File

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG

CCAST_.CFG
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Tab in Options Dialog Option Name Stored In File
Coverage tab, Options sub-tab, Keep Notes and Requirements - Covered By .vcast_qt.ini
Result Changes sub-tab Analysis Data
Coverage tab, Options sub-tab, Keep Notes and Requirements - Imported Data .vcast_qt.ini
Result Changes sub-tab
Coverage tab, Options sub-tab, Keep Notes and Requirements - Test Data .vcast_qt.ini
Result Changes sub-tab
Coverage tab, Options sub-tab, Store Coverage Results in Directory CCAST_.CFG
Input/Output sub-tab
Coverage tab, Options sub-tab, Append to Coverage Data File CCAST_.CFG
Input/Output sub-tab
Coverage tab, Options sub-tab, Execution results go to stdout (C/C++ only) CCAST_.CFG
Input/Output sub-tab
Coverage tab, Cover Environment Auto generate test result names env.vep
sub-tab
Coverage tab, Cover Environment Append to coverage data file env.vcp and
sub-tab CCAST_.CFG
Coverage tab, Cover Environment  Starting Unit Number env.vep
sub-tab
Coverage tab, Cover Environment Types File Extension (Ada) CCAST_.CFG
sub-tab
C/C++ tab, Language sub-tab C Extensions CCAST_.CFG
C/C++ tab, Language sub-tab C++ Extensions CCAST_.CFG
Ada tab Ada File Extensions CCAST_.CFG

Options: C/C++ Tab

The C/C++ tab consists of configurable items applicable to your compiler. The options defined here
should be analogous to the options you use for source code compilation, when using the command
line interface to the compiler. Pass your cursor over any of the edit boxes to see an explanation of that
option in a tool-tip.

With an environment open, choose Tools => Options. Alternatively, click the D button on the
toolbar and click the C/C++ tab.

Default source directories for Wizard: | Current Environment Direct XB Defined variables:

(<]
5\home\Qt\gtdatestiindude
5 \home {TOOLS Yibxml 2Yibxml2-2. 6. 10-1indudeibsml 2Yibxml

[+)(~]

4 ]|

VCAST_NO_PTR_TO_UNCON_ARRAY_SUPP(
BUFFER_SIZE=1024

added

UNIX
LINUX \[

~ 7 Tip: Selecting a Compiler Template loads in settings for other edit boxes automatically. You
can modify these settings if necessary.

R e ] Defined variables are ]

| |
v/
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Compiler Template

Choosing a compiler template results in all options being set to default values for that compiler. There
are two ways to specify a compiler template:

> Click the Choose Compiler button to display a cascading menu of compilers supported by

VectorCAST.

> Choose from the drop-down list of compiler templates to the right of the Choose Compiler

button.

When using C++ language source files, you must choose a template that has “C++” following the
name. For example, when using C source files and the GNU 3.3 compiler, choose Choose Compiler
=> GNU Native => 3.3 => C. When using C++ files, choose the template Choose Compiler =>
GNU Native => 3.3 => C++, as shown in the figure below.

GUI | C/C++ | Ada | Report | Target

| Coverage ‘

\ Chaose Compiler | [VecerAST MinGW (C)

Analog Devices

Code Composer Studio

CodeWarrior

Cosmic

Click the Choose ~ |Portand i e
Compiler buttonto ~ |Clang
j I Code Composer
display list . kerDebug | Language | Misc | Mixedcici+ | @

Indude flag:
1

GUI

CfC++ ‘ Ada \ Report \ Target I Coverage \

{Chuuse Compiler J

| vectorcasT MinGw ()

Execute command:

PreprocessorCompiler:

Preprocessor command:

qce £ -C

Green Hills ARM INTEGRITY Simulator Static (C++
Green Hills ARM Bare Board Simulator (C
Green Hills ARM Bare Board Simulator (C++)
Green Hills ARM uVELOSITY Simulator {C)
Green Hills BlackFin INTEGRITY Simulator {(C)
Borland 5.x 16 bit (C)

Borland 5.x 16 bit (C++)

Borland 5.x 32 bit (C)

Borland 5.x 32bit (C++4)

ViectorCAST MinGW (C)

Click drop down arrow to
display list

[ I T

clicast -lc TEMPLATE <template name>

Set the compiler to <template name>, and set all related options as well.

To get a list of legal templates,

Preprocessor/Compiler Tab

type clicast -lc TEMPLATE all.

The Preprocessor/Compiler sub-tab on the C/C++ tab contains settings pertinent to the compiler
and preprocessor used to compile and link C and C++ source files. Most settings are specified by the
compiler template, but you can add your own defined variables to the compiler command. In addition,

the default list of Search, Library Include, and Type-handled directories can be specified here, to be
used each time a new Create New Environment wizard is started.
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Preprocessor/Compiler ‘ Linker /Debug ] Language ] Misc. \ Mixed C/C++ ] Compiler Integration \

Preprocessor Qnmand: Include flag: Define flag:
a++E-C 1 D

Compile command: Flag to create an object file: Preprocessor file:
g++<g =
source directories for Wizard: Current Environment Directories |z‘ Defined variables:

Changes take effect after recompiling + H & H x |

S S(VECTORCAST DI \orial\epm VCAST_NO_PTR_TO_UNCON_ARRAY_SUPPORT

Add
directory (+)

Addvariable
+)

Delete

Delete variabl
directory (X) elete yanane

(X)

+' Use directory list for indude directories

Parse Command Line... | ‘Test Settings...

Preprocessor Command

Choose Tools => Options, and click the C/C++ tab. Then click the Preprocessor/Compiler tab.

The command used to preprocess a C or C++ source code unit.

clicast -1lc option C_PREPROCESS CMD <command>

<command> is the command used to preprocess C/C++ source files. Its default
value is set by the compiler template.

Include Flag

Choose Tools => Options, and click the C/C++ tab. Then click the Preprocessor/Compiler tab.

The command line option used to specify include paths to the compiler or preprocessor.

clicast -lc option C_INCLUDE FLAG <flag>
<flag> is the command line option used to specify include directories when

compiling C/C++ files, such as “-I”, “/I”. Its default value is set by the
compiler template.

Define Flag

With an environment open, choose Tools => Options, and click the C/C++ tab. Then click the
Preprocessor/Compiler tab.

The command line option used to specify defined variables to the compiler or preprocessor.
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In CLICAST and in the CCAST_.CFG file, this option is C_DEFINE_FLAG. Its default value is set by
the compiler template.

Compile Command

Choose Tools => Options, and click the C/C++ tab. Then click the Preprocessor/Compiler tab.

The compiler command used to compile C or C++ harness files.

clicast -lc option C_COMPILE CMD <command>

<command> is used to compile C/C++ harness files. Its default value is set
by the compiler template.

Flag to Create an Object File

Choose Tools => Options, and click the C/C++ tab. Then click the Preprocessor/Compiler tab.

Command line option for the compiler to create an object file. This option is used with the Visual
Studio compiler when using the Stub None option.

clicast -1lc option C_COMPILER OUTPUT FLAG <compiler output flag>

Command line option for the compiler to create an object file.

Preprocessor File

Choose Tools => Options, and click the C/C++ tab. Then click the Preprocessor/Compiler tab.

Template for the name of the file created by the preprocessor (applicable to certain compilers).
Consists of preprocessor output file name with "?" in place of source file name. For example, if the
compiler convention is to preprocess the file 'manager.c' into 'manager.l', the value for this option
would be "?.I' This option is only needed if your compiler does not send preprocessor output to stdout
by default.

clicast -lc option C_PREPROCESS FILE <preprocessor_ file template>

<preprocessor file template> is the template for the name of the file
created by the preprocessor. Its default value is set by the compiler
template.

Include Directories

With an environment open, choose Tools => Options, and click the C/C++ tab. Then click the
Preprocessor/Compiler tab.

The search, library include, and type-handled directories are useful when you want to pre-process
C/C++ source code units before instrumenting. A compiler template must be specified, as well as
source directories to enable VectorCAST to find the header files it needs to complete the
preprocessing.
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To add a directory to the list, click the Add button ﬂ or Add Recursively button ﬂ . The Add Source
Directory dialog appears; browse to the directory you want. To delete a path, first select the item you

want to delete, then click the Remove button ﬂ .

Once a directory is added, you can change the type. Right-click and choose:

> Set as Search directory, to make the path a default search directory for testable source
units. It has an ‘S’ icon.

> Set as Library include directory, to make the path a default library include directory. It has
an ‘I’ icon.

> Set as Type-handled directory, to make the path a default directory in which VectorCAST
searches for types only, if needed. It has a ‘T icon.

The VectorCAST parser searches the directories in order, from top to bottom. You can adjust the
order that the directories are listed by selecting a directory and pressing Ctrl+Up-Arrow or Ctrl+Down-
Arrow.

Incude Directories

SC\WCAST \testable_source_dirl,
TC:\WCAST \type_handled_only_dirl,
TC:\WCASTYibrary indude dirl,

& Move Up CTRL+ey_Up
F Move Down CTRL+¥ey_Down

Adjust order of

directory list 2t Ascending Order

i} Descending Order

Set as Search directory
Set as Type handled directory
Set as Library indude directory

’ Select D

~ =~ Note: On Windows, directories with spaces in the path name are not supported. If you enter a
\# path with a space, VectorCAST converts the paths to a DOS-safe path.

clicast -lc option TESTABLE SOURCE DIR <testable source directory>

Directory containing source code files that you would like to test or stub.
You can have more than one instance of this command in the CCAST .CFG file,
each specifying a different directory. <testable source directory> becomes
a default search directory in the Create New Environment wizard.

clicast -lc option LIBRARY INCLUDE DIR <library include directory>

Directory to pass to the compiler during harness compilation. Any entity
residing here will not be defined by VectorCAST and therefore must be
linked in through a library. <library include directory> becomes a default
library include directory in the Create New Environment wizard. You can

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



SETTING COMPILER OPTIONS 166

have more than one instance of this command in the CCAST .CFG file, each
specifying a different directory.

clicast -lc option TYPE HANDLED SOURCE_DIR <type-handled source directory>

Directory containing source code files that you would like to parse for
type information. Any entities residing here will not be defined by
VectorCAST, and therefore must be linked in through a library. <type-
handled source directory> becomes a default type-handled directory in the
Create New Environment wizard. You can have more than one instance of this
command in the CCAST .CFG file, each specifying a different directory.

clicast -e <env> cover option
SET_Source_dirs <type> <path> [<path> ...]
[<type> <path> ... ]

Add search directories, library include directories, and/or type-handled
directories as default source directories in one command. <type> must be
one of the following: TESTABLE SOURCE DIR, LIBRARY INCLUDE DIR, or
TYPE HANDLED SOURCE DIR. <path> can be a full path, a quoted full path
that contains spaces, or a path relative to the working directory. Each
<type> can have more than one <path> and can be mentioned more than once on
the line. If the same <path> is used more than once, the last time it
appears on the command line becomes the one that is used.

Defined Variables

Choose Tools => Options, and click the C/C++ tab. Then click the Preprocessor/Compiler tab.
This option provides a list of preprocessor variables and definitions that are used when compiling the

test harness. To add a variable to the list, click the Add button ﬂ . A dialog appears, with an edit box
for you to type the variable name and value. To enter a defined variable name that contains spaces,
enclose the name in quotes, as in “one two”. When you are done, click OK.

O Defined variables:

Enter a defined variable:

[BUFFER_EIEE=IDE4 ]

| ok || cancal |

To delete a defined variable, first select the item you want to delete, then click the Delete button ﬂ :
To edit an entry after it has been added, double-click it. Change the text and press Enter.
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clicast -1lc option C_DEFINE LIST <list of definitions>

List of preprocessor variables and definitions to use when compiling C/C++
files. <list of definitions> is a space-separated list, as in “varl var2”.
Its default value is set by the compiler template.

VectorCAST provides a customization feature which enables a user-defined function to be called at
the very end of test harness processing, right before the exit () function is called. To use this
feature, add the macro VCAST_CUSTOM_END to the defined variables list.

clicast -lc option C_DEFINE LIST VCAST_ CUSTOM END=myEnd

where myEnd is a function with C linkage and with the signature: 'void
myEnd (void) ; '.

Alternatively, a #define directive in User Code can be used to define the macro, or VCAST_
CUSTOM_END can be added to the Compile command as a command line macro.

Troubleshooting: Undefined symbol VCAST _exit

By default, the VectorCAST test harness #defines exit to VCAST_exit. If your source code #includes
the C standard library (which #undefines exit), you may see a compile or link error while building the
environment such as “undefined symbol VCAST _exit” or “undeclared ‘exit’.” Add the defined variable
VCAST DONT RENAME_EXIT to the list of defined variables, and then either recompile or relink the
test harness (Environment => Recompile => Automatic or Environment => Relink).

To Automatically Add Include Path and Defined Variables

Choose Tools => Options, and click the C/C++ tab. Then click the Preprocessor/Compiler tab.

The Parse Command Line button is convenient when you have a complex set of compiler options
for the source code under test. This feature enables you to paste or type your compile command line
into VectorCAST, and then have VectorCAST parse out the include paths and defined variables for
you. Once that is accomplished, you can then add more or delete some, as needed to complete the
configuration.

For example, you may be able to open the log file from the execution of your make and copy the
compile line. Then, in VectorCAST, click the Parse Command Line button, and paste the text into the
upper text edit area of the dialog that is displayed.
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& Parse Command Line T X

Enter command line:

Type or paste

your compile line
here...

fl:?_ I Click Parse. ..

Any items selected below will be added to the Default source directories for Wizard.

Indudes Defines

_..andthe Includes
and Defines are
extracted for you.

[ OK ] ‘ Cancel ]

After pasting the command line, click the Parse button to have VectorCAST process the command.
The Includes tab and Defines tab are populated with the information extracted from the command
line.

For example, if you are using the gcc compiler, and your normal compile command is:

gcc

-I/home/Qt/gt-latest/include

-DBUFFER_SIZE=1024

-DUNIX

-DLINUX
-I/home/TOOLS/1libxml2/1libxml2-2.6.10-1/include/libxml2/libxml

Paste it into the command line text edit area, as shown below.

Enter command line:

gcc -Ifhome/Qt/gtdatest findude -DBUFFER_SIZE=1024 -DUNIX -DLIMNLIX
-I/home, TOOLS flibxml 2 libxml2-2. 8. 10-1/indude flibxml 2 libxml

2

Click the Parse button. Using the Include Flag and Define Flag specified on the C/C++ tab of the
Options dialog, VectorCAST parses the command line. The parsing process finds any include paths
and places them, one per ling, in the Include tab in the lower part of the dialog, and finds any defined
variables and places them in the Defines tab. The result of our example command line is shown
below, for both the Includes tab and the Defines tab.
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& Parse Command Line

Enter command line:

gee -Ijhome/Qt/gtatest/indude -DBUFFER_SIZE=1024 -DUNIX -DLINUY
-I/home TOOLS flibxml 2 libxml2-2.6. 10-1indude flibxmi 2 flibxml

Any items selected below will be added to the Default source directories for Wizard.

Incudes Defines |

fhome/Qtfgtdatestfindude
fhome,TOOLS flibxml 2libxml2-2. 6. 10-1 finclude libyxml 2 libxml

OK | | Cancel

By default, each item is selected. When you click OK, items that are selected on the Includes tab are
saved as Search directories to the “Default source directories for Wizard” option, on the C/C++ tab.
Iltems that are selected on the Defines tab are saved to the “Defined variables” option on the C/C++
tab.

To eliminate an item, unselect it. When you have selected the items you want from the Includes tab
and the Defines tab, click OK.

The Parse Command Line dialog closes, and the Include paths and Defined variables are now
present in their respective edit boxes.
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B VectorCAST Options

GUL | CfC++ | Ada | Report | Target | Coverage

| choose Compier | | vectorcasT MinGW () v

)
Execute command: [ - ]

RGW database location:

Preprocessor [Compiler ‘ Linker /Debug I Language 1 Misc I Mixed CfC++ 1 Compiler Integration 1
Preprocessor command: Indude flag: Define flag:
goe E-C I 0
Compile command: Flag to create an object file: Preprocessor file:
goc-C-g -0
Include Directories Defined variables:
B [+)=]
5thome'\Qt'\gtlatestindude BUFFER_SIZE=1024

5 home TOOLSYibxml 2Yibxml2-2. 6, 10-1Yncude Yfibxml 2YibxmlY UNIX

LINUX

Parse Command Line... ] ‘Test Settings...

To Test Your Compiler Settings

Choose Tools => Options, and click the C/C++ tab. Then click the Preprocessor/Compiler tab.

The Test Settings dialog enables you to “try out” the compiler settings on a source file. Once you have
chosen a compiler, filled in the Library Include directories and defined variables etc., use the Test
Settings button to determine if these compiler settings will work when you later attempt to build an
environment. Some reasons that the compiler settings may not work are:

Incorrect compiler chosen

Compiler not on your PATH

Missing library include directories, so a file cannot be found

Missing or incorrect defined variables

vV V V V V

Source directories not in correct order or of wrong type

The Test Settings dialog is used to test the settings for the preprocessor, compiler, and the
QuickParser. Choose an action from the Functionality to Test drop-down list.
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Q) Test Settings

Functionality to test:

Preprocessor
Parser

Compile Command

gee —c -g -DVCAST_ORIGINAL_CODE -DVECTORCAST -IC:
\QR_EXAMPLE\EXAMPLESCURCE\SAC Select a

functionality to test

File to process: |~ Choose... ‘
Test
Stdout | Stderr ‘

Writable Col: 0 Line: 1 NS (%)

Dismiss

When Preprocessor is selected, the preprocess command, with any defines or includes, is displayed
in the “Preprocess Command” box. When Compiler is selected, the compile command is displayed in
the “Compile Command” box. When Parser is selected, the Parser Flags are displayed in the “Parser
Flags” box.

~— Tip: The command box is editable; if an action fails, you can try out different settings until you

'-,M . J,-'get a successful preprocess, compile, or QuickParse. When you done, you must transfer any

changes to the C/C++ tab manually.

Some defined variables may be added by VectorCAST based on options set in the Builder tab. If you
have an environment open, then all paths in the Source directories are listed here as -I<search dir>.
When Parser is selected, the Parser flags are displayed in the “Parser Flags” box.

Clicking the browse file icon (_l ) opens a dialog enabling you to choose to a source file. The path to
the file is displayed in the “File to Process:” edit box. Alternatively, you may type a full path to a source
code file to preprocess or compile. Spaces are not allowed in the path. You may use a relative path to
afile, relative to the current working directory, whose path is visible in the status bar of VectorCAST’s
main window.
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Q) Test Settings

Functionality to test: Preprocessor -

Preprocess Command

gee —E -C -DVCAST_ ORIGINAL_CODE -DVECTORCAST -IC:
oA EXAMPLENEXAMPLESCOURCENSRC

File to process:

C:'ga_example\ExampleSource\srcapi.c

Choose source file

|~ Choose...

Click the Test button. VectorCAST uses the displayed command to preprocess or compile the file. A
message dialog appears indicating whether the command was successful or failed.

After acknowledging the status, use the Stdout and Stderr tabs to diagnose any problems. In the
example, below, a non-existing file (“bogus_header.h”) was #included in the source file unit. The
preprocess failed, since the preprocessor could not find that header file. The error is listed in the

Stderr tab, as shown below.

Preprocess failed.

aOK

Stdout Stderr

In file included from wcast_preprocess.3544.0.c:3:0:
C:\ga_example“ExampleSourcehsreoh\lapi.c:31:26: fatal error: bogus_header.h: No
such file or directory

#include “"bogus_header.h”

compilation terminated.

bogus_header h file does
not exist

You can select the text and save the output to a file or open the source file from the Stdout and
Stderr tabs to a file. Right-click and choose Select All or Open <filename>.
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Stdout Stderr

In file included from vcast preprocess_ 3544 0 _c:3:0:
A GO T NN el b A S Wl chle - 31 26 - fatal error: bogus_header _h: No
such file or directory |} Copy Ctrl+C

g¢include "bogus_header . h"

- Select Al Ctrl+A
compilation terminated.
Find
GoTo
+ Toggle Wordwrap
Show Line Numbers
Reload

Open lapi.c

Invoke external editor...

When you are done testing the compiler settings, click the Dismiss button. You return to the Tools
=> Options dialog, C/C++ tab. If you made any changes to the command being tested, then you
must transfer these changes to the C/C++ tab manually.

This functionality is also available in Help => Diagnostics => Test Compiler Settings.

Linker/Debug Tab

The Linker/Debug tab on the C/C++ tab provides additional options for the compiler’s linker and for
using the compiler’s debugger during test case execution. You can specify the link files for the two
test harness executables here (UUT_INTE, and UUT_INST), or a Green Hills integrate file and Green

Hills intex utility command.

Preprocessor {Compiler Linker [Debug ‘ Language ] Misc ‘ Mixed C/C++ ] Compiler Integration ‘

Qutput file flag: Object file extension: Executable file extension:
-0 .0

Linker command: g++-g

Linker options: -staticibgee -staticibstdc++

Green Hills intex utiity command:

Green Hills integrate file:

Debug options

Debugger command: | gdb

| Command line debugger

Substitute code for incduded files

Output File Flag

Choose Tools => Options, and click the C/C++ tab. Then click the Linker/Debug tab.

The command line flag to set the name of the linked executable.
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clicast -lc option C_OUTPUT_FLAG <flag>

Command line option used to specify name of executable created by linker,

such as “-o0”, “/OUT”. Its default value is set by the compiler template.

Object File Extension

Choose Tools => Options, and click the C/C++ tab. Then click the Linker/Debug tab.

The default extension of object files created by the compiler.

clicast -lc option C_OBJECT_ EXT <extension>

File extension used by C/C++ compiler to specify object files, such as
“.o0”, “.obj”. Its default value is set by the compiler template.

Executable File Extension

Choose Tools => Options, and click the C/C++ tab. Then click the Linker/Debug tab.

The default file extension of executables created by VectorCAST.

clicast -lc option EXECUTABLE EXTENSION <extension>

The default file extension of executables created by VectorCAST. Its
default value is set by the compiler template.

Linker Command

Choose Tools => Options, and click the C/C++ tab. Then click the Linker/Debug tab.

The linker command.

clicast -lc option C_LINK CMD <command>

<command> is used to link object files into an executable C/C++ harness.
Its default value is set by the compiler template.

Linker Options

Choose Tools => Options, and click the C/C++ tab. Then click the Linker/Debug tab.

Any miscellaneous options to pass to the linker, such as —=1c to link in the standard C library.

clicast -lc option C_LINK OPTIONS <options>

Additional link options used when linking C/C++ harness. Its default value
is set by the compiler template.
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Green Hills intex Utility Command and Green Hills Integrate File

Choose Tools => Options, and click the C/C++ tab. Then click the Linker/Debug tab.

VectorCAST invokes the Green Hills intex utility with this command immediately after linking the test
harness. For example:

intex -sp sim800 -os dir c:\GHS\int4010 -intfile vcast.int

where vcast. int is a custom integrate file. Your custom integrate file must contain the line
Filename VCAST_ FILE to specify the address space where the VectorCAST test harness runs.
The default integrate file vcast . int, located in the $VECTORCAST_DIR/DATA directory contains
the following text:

Kernel
Filename DynamicDownload

EndKernel

AddressSpace vcast
Filename VCAST FILE
MemoryPoolSize 0x30000
LanguageC++
Task Initial
StackLength0x8000
StartIt false
EndTask
EndAddressSpace

See the option “VCAST_GH_INT_FILE” for information on specifying a custom integrate file.

clicast -lc option VCAST_GH_INTEX CMD <intex command>

VectorCAST invokes the Green Hills intex utility with <intex command>
immediately after linking the test harness. <intex command> does not have a
default value.

clicast -lc option VCAST_GH_INT FILE <intex filename>

This is the custom integrate file passed to the Green Hills 'intex'
command. This file should follow the general format of the default file
found in the VectorCAST installation directory, which means it should
contain a 'Filename' line with the text VCAST FILE (to be replaced with the
VectorCAST executable name) and a 'StartIt' line with the value 'true'.

Debugger Command

Choose Tools => Options, and click the C/C++ tab. Then click the Linker/Debug tab.

The name of your debugger. This command will be executed when you choose “Execute with
Debug.”
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clicast -lc option C_DEBUG_CMD <command>

Command used to invoke C/C++ debugger. Its default value is set by the
compiler template..

Command Line Debugger

When this option is checked when you execute a test case with debug, VectorCAST brings up a shell
window in which the debugger is running.

clicast -lc Option VCAST_COMMAND LINE DEBUGGER True | False

This option causes VectorCAST to bring up a shell window to run the
debugger. Its default value is false except for the GNU Native and SCORE
compilers.

Language Tab

The Language tab on the C/C++ tab provides options to specify the language mode, the file
extensions for header files, C source files, C++ source files, and assembly files, as well as the
compiler’s parser flags. The options here are set by the compiler template, but can be modified.

Preprocessor/Compiler ‘ Linker/Debug Language | Misc ] Mixed C/C++ ] Compiler Integration [

Language mode

C ® Ct++

Parser flags: | -w —g++ —gnu_version 60300 —type_info_in_std —type_traits_helpers —mingw

+| Parse function templates Source code files use Shift IS
Header extensions C extensions C++ extensions Assembly extensions
BE BE B3 L+l
H L+t
.hdl JOKX
i
Hxx
JHXX
Jinc

Choose Tools => Options, and click the C/C++ tab. Then click the Language tab.
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The language mode option puts the VectorCAST quick-parser into C or C++ mode, and determines
the file extension of the generated test harness source files. If the compiler template has “(C++)” after
the name, then the language mode is set to C++. Otherwise, it is set to “C”.

clicast -lc option SOURCE_EXTENSION .c | .cpp

Indication of whether the selected compiler template is for C source code,
or C++ source code. Its default value is set by the compiler template.

Header Extensions

Choose Tools => Options, and click the C/C++ tab. Then click the Language tab.

Any file with any of the listed extensions will be treated as a source code header file. Typical header
file extensions are supported by default. The default values are: .h, .H, .hdl, .hpp, .hxx,

.Hxx, .HXX, .inc. Additional extensions can be added to the list by clicking theﬂ button,
allowing you to specify an atypical header file extension.

VectorCAST provides the ability to specify and instrument header files without a file extension. This is

accomplished by selecting the ﬂ button and selecting <<NO_EXTENSION>> from the extension
drop-down menu.

Header extensions C extensions
] 1_ —
L x ‘ -
.h [®1 Header extensions X
H
hdl Enter an extension:
hpp I v
Jhex h
Huxe H
HEX hdl

|hm
haex
Haxx
HXX

inc

<<NO_EXTENSION > >

When entering a new extension, VectorCAST adds a “.” character if one is not provided. There must
be at least one Header extension in the list.

clicast -lc option VCAST_ HEADER FILE EXTENSIONS <extension>

List of file extensions indicating C/C++ header files. Typical extensions
are supported by default; this option is only needed when header files do
not follow normal coding conventions. Its default values are: .h, .H, .hdl,
.hpp, .hxx, .Hxx, .HXX, .inc. To include headers with no extensions, the
value <<NO EXTENSION>> may be used.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



SETTING COMPILER OPTIONS 178

C Extensions

Choose Tools => Options, and click the C/C++ tab. Then click the Language tab.

Any file with any of the listed extensions will be treated as a source code file. Additional extensions

can be added to the list by clicking the ﬂ button, allowing you to indicate that files with a given
extension are to be treated as source code files.

When entering a new extension, VectorCAST adds a “.” character if one is not provided.

If the Language Mode is C, then there must be at least one C extension in the list. Additionally, the
C++ extensions list is dimmed.

clicast -lc Option VCAST C FILE EXTENSIONS <c file extensions>

Use this option to specify the C file extensions. Its default value is: c.

C++ Extensions

Choose Tools => Options, and click the C/C++ tab. Then click the Language tab.

Any file with any of the listed extensions will be treated as a source code file. Additional extensions

can be added to the list by clicking the ﬂ button, allowing you to indicate that files with a given
extension are to be treated as source code files.

When entering a new extension, VectorCAST adds a “.” character if one is not provided.

If the Language Mode is C++, then there must be at least one C++ extension in the list. The C file
extensions list is enabled in order to identify C source files in a mixed C and C++ environment.

clicast -lc Option VCAST CPP_FILE EXTENSIONS <file extensions>

Use this option to specify the C++ file extensions. Its default values are:
cpp CPP c++ C++ C cxx CXX cc CC. (On Windows, the default values are: cpp
c++ cxx cc.)

Assembly Extensions

Choose Tools => Options, and click the C/C++ tab. Then click the Language tab.

List of file extensions indicating assembly code. These extensions are used to determine whether any
startup files should be assembled. If a startup file has a file extension specified on this list, it is
assembled before being used to startup the target device. Additional extensions can be added to the

list by clicking theﬂ button, allowing you to indicate that files with a given extension are to be
treated as assembly code files.

“

When entering a new extension, VectorCAST adds a “.” character if one is not provided.
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clicast -lc Option VCAST_ ASSEMBLY FILE EXTENSIONS <file extensions>

Use this option to specify the file extensions for assembly files,
particularly paths to assembly files specified by VCAST STARTUP FILE. Any
startup file that is detected to be an assembly file is assembled before
being used to start up the target device. Its default values are set by the
compiler, typically s or asm.

Add / Remove / Default Extensions

A source file is processed based solely on the source file extension — if a source file extension does
not match any extension in the lists, the file will not be processed. The Add and Remove buttons
enable the user to manipulate the lists. The Default buttons reset the lists to the standard language
file extension as shown above.

If your compiler uses a different extension than the default extensions provided, additional extensions
can be added using the “Add” button. When adding source files recursively, any file matching one of
these extensions is recognized as a source file.

clicast -e <env> cover options ADD C Extension <extension>

Add a non-default filename extension to the list of recognized source file
extensions. Its default values are *.c

clicast -e <env> cover options ADD_ CPP_Extension <extension>

Add a non-default filename extension to the list of recognized source file
extensions. Its default values are *.cpp *.cxx

Parser Flags

Choose Tools => Options, and click the C/C++ tab. Then click the Language tab.

Flags to pass to the EDG parser. This option should only be modified under direction of VectorCAST
Technical Support.

clicast -lc Option C_EDG_FLAGS <parser flags>

This option is set by the compiler template.

Parse Function Templates

Choose Tools => Options, and click the C/C++ tab. Then click the Language tab.

This option processes all function templates during parsing. Set this option to allow coverage
instrumentation for template-based functions. Enabling this option will cause uninstantiated
templates to be processed and possibly treated as instantiated. Such processing may reveal source
code errors not reported by a compiler, in which case this option should be disabled or the source
code should be modified.
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clicast -1lc Option VCAST PARSE FUNCTION TEMPLATES True | False

Process all function templates during processing.

Misc Tab

The Misc tab on the C/C++ tab provides additional options for the compiler and preprocessor. Each
option here is set by the compiler template.

PreprocessorCompiler \ Linker/Debug \ Language Misc ‘ Mixed C/C++ | Compiler Integration

Preprocess options

+ Remove extraneous preprocessor comments Use VectorCAST co-preprocessor
Escape backslashes in line directives Use new generation preprocessor

Use cygpath to convert Cygwin line directives

Preprocess preincude file ‘ |

Post-preprocess command

EDG preprocess flags: [| Iﬂ]

Collapse expanded header files

MNone @ System headers Mon-search directory headers

Environment files:

Add a GNU system header marker

Remove Extraneous Preprocessor Comments

Choose Tools => Options, and click the C/C++ tab. Then click the Misc tab.

This option removes the extraneous preprocessor comments that some compilers (preprocessors)
put at the beginning and/or end of a preprocessed file. For example, GCC 3.2 puts the comment # 1
“<built-in>" at the beginning of each preprocessed file. Turning this option on strips these
extraneous comments. By default, this option is enabled for all compilers.

clicast -lc option VCAST_REMOVE_ PREPROCESSOR COMMENTS True | False

This option is set by the compiler template. Its default value is true.

Use VectorCAST Preprocessor

Choose Tools => Options, and click the C/C++ tab. Then click the Misc tab.
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This option is needed for compilers whose preprocessor does not adequately mark the start and end
of header files in the translation unit. VectorCAST needs reliable line directives to correctly determine
dependency information. Note that this option does not replace the use of an external preprocessor.
Additional processing is performed both before and after the normal preprocess to produce a
translation unit with line directives that accurately mark the start and end of each file section.

clicast -lc option VCAST _USE VCPP true | false

This option is set by the compiler template. Its default value is false
except for some target compilers.

Escape Backslashes in Line Directives

Choose Tools => Options, and click the C/C++ tab. Then click the Misc tab.
Enable this option if your compiler’s preprocessor does not escape backslashes in line directives in
preprocessed files.

clicast -lc Option VCAST_ESCAPE_LINE DIRECTIVES True | False

This option is set by the compiler template. Its default value is false,
except for some targets such as NEC, Keil, and TriMedia.

Use New Generation Preprocessor

Choose Tools => Options, and click the C/C++ tab. Then click the Misc tab.

The “new generation” preprocessor replaces the VectorCAST preprocessor. This option is needed for
compilers whose preprocessor does not retain comments or removes whitespace in the translation
unit.

clicast -lc Option VCAST USE_EDG_PREPROCESSOR True | False

This option is set by the compiler template. Its default value is false
except for some target compilers.

Preprocess Preinclude File

Choose Tools => Options, and click the C/C++ tab. Then click the Misc tab.

This option allows you to specify a file that will be #included to source files during preprocessing.

clicast -lc Option VCAST PREPROCESS PREINCLUDE <file to #include to all
source files prior to preprocessing>

The default value is none, with the exception of Code Composer Studio Cé6xxx
compilers.
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Post-Preprocess Command

Choose Tools => Options, and click the C/C++ tab. Then click the Misc tab.

This option allows you to specify a command to be executed after preprocessing a file. VectorCAST
will pass 3 arguments to this command: the original file path, the preprocessor output file path, and
the path to an output file that does not yet exist. If the external command creates the new output file, it
will be used in place of the original preprocessor output, such as for parsing. It will also become the
basis for any instrumentation, such as for code coverage. This option can be used to specify a custom
external script which transforms non-standard code constructs into code suitable for the VectorCAST
parser. When possible, modify original source files directly rather than use this option.

clicast -1lc Option VCAST_ POST PREPROCESS COMMAND <command>

Command to be executed after preprocessing a file.

Collapse Expanded Header Files

Choose Tools => Options, and click the C/C++ tab. Then click the Misc tab.

During environment build, whenever VectorCAST modifies a unit for stub-by-function, Visual Studio

whitebox, or code coverage, it may first preprocess the unit to expand macros and header files. This

option tells VectorCAST which expanded header files should be collapsed (replaced with the original
#includes) before compiling.

The default setting for this option is set by the compiler template.

Choose None if your code contains macros defined in seach directory files, but which affect
compilation of code in non-search directory headers. Setting the option to None avoids collapsing
any files. None is selected for Microsoft compilers.

Choose either System Headers or Non-search directory headers if the headers contain code that
cannot be compiled unless physically located in its original file location. These settings are selected
by most compiler templates and collapse files not in Library Include or Type-Handled directories.

If VectorCAST finds a setting for VCAST_COLLAPSE_STD_HEADERS thatis 0 or FALSE when
reading regression scripts from previous versions, this value is replaced with the default for the
compiler.

Note that changing the value for VCAST_COLLAPSE_STD_HEADERS could also impact test
harness compilation.

~ =~ Note: Contact VectorCAST Technical Support before changing the value of this option.
| |
V.

clicast -lc option VCAST_COLLAPSE STD_ HEADERS
COLLAPSE NONE |

COLLAPSE_SYSTEM HEADERS |

COLLAPSE NON_SEARCH HEADERS

This option is set by the compiler template.
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Environment Files

Choose Tools => Options, and click the C/C++ tab. Then click the Misc tab. This option specifies
the files that need to be copied into the environment directory during environment build. The default
value is set by the compiler template.

To add a path, click the Add Path button ﬂ . Browse to the location of the environment file, and click
OK. To modify a path, double-click it to make it editable. You can include environment variables in the
format $(ENV_VAR) by editing the CCAST_.CFG file. To delete a path, select it and click the Remove

Path button ﬂ .

clicast -lc option VCAST_ENVIRONMENT FILES <path> [, <path> ... ]

<path> is the full path to a file that needs to be copied into the
environment directory during environment build. Multiple paths are
separated by a comma. Its default value is set by the compiler template.

Mixed C/C++ Tab

The Mixed C/C++ tab on the C/C++ tab provides settings for using C and C++ source files in the
same environment. Start by choosing a C++ compiler template. The settings on the
Preprocessor/Compiler tab are used when compiling and linking C++ source files in the mixed
environment.

The settings on the Mixed C/C++ tab are used when compiling and linking C source files ina C++
environment. Each option here is set by the C++ compiler template.

Preprocessor/Compiler \ Linker [Debug ] Language 1 Misc Mixed CfC++ ‘ Compiler Integration ]
C preprocessor command: | gcc € -C
C compile command: goc<-g

C parser flags: -W --gcc —-gnu_version 50300

C Preprocessor Command

Choose Tools => Options, and click the C/C++ tab. Then click the Mixed C/C++ tab. If it is not
enabled, change the compiler to a C++ version, one with “(C++)” at the end of the name.

The “C preprocessor command” option specifies the command to be used to preprocess C source
files in a C++ environment.

clicast -lc Option C_ALT PREPROCESS CMD <preprocessor command>

Command used to preprocess C files in C++ environments. Its default value
is set by the C++ compiler template.
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C Compile Command

Choose Tools => Options, and click the C/C++ tab. Then click the Mixed C/C++ tab. If itis not
enabled, change the compiler to a C++ version, one with “(C++)” at the end of the name.

The “C compile command” option specifies the command to be used to compile C source files in a
C++ environment.

clicast -lc options C_ALT COMPILE CMD <compile command>

Command used to compile C files in C++ environments. Its default value is
set by the C++ compiler template.

C Parser Flags

Choose Tools => Options, and click the C/C++ tab. Then click the Mixed C/C++ tab. If itis not
enabled, change the compiler to a C++ version, one with “(C++)” at the end of the name.

The “C parser flags” option specifies the flags to pass to the QuickParser when parsing C source files
in a C++ environment.

clicast -lc options C_ALT EDG_FLAGS <parser flags>

Flags to pass to the EDG parser when parsing a C file in a C++ environment.
Its default value is set by the C++ compiler template.

Compiler Integration Tab

The options on the Compiler Integration tab on the C/C++ tab provide default commands for the
Compiler Integration Wizard and also provide some startup options for target compilers. Each option
here is set by the compiler template, but can be fine-tuned as desired.

Preprocessor/Compiler | Linker/Debug | Language \ Misc Mixed C/C++ Compiler Integration ‘
Compiler Integration Wizard options | Target Compiler Options |

Compile command flag(s): | ¢
Compile flags to exdude: | -o**

VCDB flag parameter: -isystem=1

Debug help file:
Execute help file:
Configurator arguments:

Compiler family name:

Source of default compiler options: | BUILT_IN_TAG =

Compile Command Flag(s)

Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Compiler Integration Wizard options sub-tab.
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The compile flag (such as —c) is used to detect a compilation command when parsing build output in
the Compiler Integration wizard.

clicast -lc option C_COMPILE CMD_ FLAG <flag>

<flags> is the text used to recognize a compilation command when parsing
build output. Its default value is set by the compiler template.

Compile Flags to Exclude
Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Compiler Integration Wizard options sub-tab.

Arguments matching these flags will not be captured by the Compiler Integration Wizard. For
example, /oUT: . If a specified flag ends with **, then the ** is removed and the flag is considered to
take an argument which will also not be captured.

clicast -lc option C_COMPILE EXCLUDE FLAGS <flag [<flag>...]>

<flag> is the text used to identify a compilation command flag that you do
not want to have captured when parsing build output. Its default value is
set by the compiler template.

Debug Help File

Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Compiler Integration Wizard options sub-tab.

Instructions for debugging the test harness. Click in the field to enter edit mode and enter the name or
the path to the help file. The information is stored in the CCAST_.CFG file.

clicast -lc option C_DEBUG HELP FILE <file name>

Instructions for debugging the test harness.

Execute Help File

Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Compiler Integration Wizard options sub-tab.

Instructions for executing the test harness. Click in the field to enter edit mode and enter the name or
the path to the help file. The information is stored in the CCAST_.CFG file.

clicast -lc option C_EXEC HELP FILE <file name>

Instructions for debugging the test harness.
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Configurator Arguments

Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Compiler Integration Wizard options sub-tab.

Enter compiler arguments for python configurator. Click in the field to enter edit mode and enter the
arguments. The information is stored in the CCAST_.CFG file.

clicast -lc option C_COMPILER PY ARGS Compiler Python Args

Compiler arguments for python configurator.

Compiler Family Name

Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Compiler Integration Wizard options sub-tab.

Indicates the compiler family being used. When using the VectorCAST compiler configuration utility,
this field is automatically generated. The information is stored in the CCAST_.CFG file.

clicast -lc option C_COMPILER FAMILY NAME <compiler family name>

Indicates the compiler family being used.

Source of Default Compiler Options
Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Compiler Integration Wizard options sub-tab.

Source of default compiler options. Use the pull-down menu to select the option. Options are BUILT _
IN_TAG, PY_CONFIGURATOR, and CONFIG_FILE_62 and CONFIG_FILE_63. The information is
stored in the CCAST_.CFG file.

clicast -lc option C_COMPILER CFG_SOURCE Source of default compiler options

Source of default compiler options.

Assembler Command
Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Target Compiler Options sub tab.

The command and options to call the assembler with the startup file.

clicast -lc option ASSEMBLER CMD <command>

<command> is the command to call the assembler. Its default value is set by
the compiler template.
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Precompile Command

Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Target Compiler Options sub tab.

The command called before compiling the C/C++ test harness files. This command is only used if
your compiler has a two-stage compilation process. After the precompile command is run, a file with
the pre-compile extension is produced, and then the compile command is run on that file.

clicast -lc option PRECOMPILE CMD <command>

<command> is called before compiling the C/C++ test harness files. Its
default value is set by the compiler template.

Precompile Extension
Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Target Compiler Options sub tab.

Extension of files resulting from the precompile command.

clicast -lc option PRECOMPILE EXT <command>

The files resulting from calling the precompile command have a file
extension <ext>. Its default value is set by the compiler template.

Startup File

Choose Tools => Options, and click the C/C++ tab. Then click the Compiler Integration tab and
the Target Compiler Options sub tab.

This option specifies the file(s) containing startup code for your target. The default value is set by the
compiler template. For some compilers, this option’s value includes several files.

Startup files:
B

S[VCAST_CW_INSTALL_DIR)/lib/hci2cfsrc/datapage.c
$(VECTORCAST_DIR)/DATA fcodewarrior ftermio.c
S(VCAST_CW _INSTALL_DIR)/lib/hc12cfsre/mc9s12dj128.c
$(VECTORCAST_DIR)/DATAvcast_custom_output.c

To add a path, click the Add Path button ﬂ . Browse to the location of the startup file, and click OK.
To modify a path, double-click it to make it editable. You can include environment variables in the
format $(ENV_VAR) by editing the CCAST_.CFG file. To delete a path, select it and click the

Remove Path button ﬂ .
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clicast -lc option VCAST_STARTUP_ FILE <file>

Path to a file to be copied into the unit test environment directory at
build time, then compiled and linked into the test harness. Multiple such
paths can specified as separate entries in the CCAST .CFG.

clicast -1lc SET_Startup files [<filel>[,<file2>.]]

This command takes the comma-separated list of files, <filel>,<file2> ..,
and writes one line with VCAST STARTUP FILE option per file to the

CCAST .CFG file. The path specified in <file> may have spaces. If no <file>
is specified, this command clears the option.

Deprecated C/C++ Options

C_INCLUDE_LIST was deprecated in VectorCAST 4.2. Use LIBRARY_INCLUDE_DIR.

Setting Coverage Options

General Coverage Options

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

The Coverage tab, Options sub-tab is used to set coverage options for unit test environments and
VectorCAST Cover environments. When used for Cover environments, these options are frequently
stored in the CCAST_.CFG file. Some options require reinstrumentation to take effect; others require
recompiling the test harness.
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(81 VectorCAST Options %

GuUI | cjc++ | Ada | Wizard | Report | Target | Coverage

Options l Coverage Viewer ‘ Cover Environment |

Mote: Changes to these options take effect upon instrumentation.
Coverage perspective: Coverage I/O type:

@ Translation unit Source file @ Real Time Buffered Animation

Save data in ASCII format in memory

Maximum size for ASCII buffer: | 100 E

Instrumentation Options | MC/DC | Misc | Suppressed Coverable Functions | Result Changes ‘ Inpu @

Dump buffered coverage data on exit

Enable the coverage dear API

| Show True and False in 'for' loops ' Treat C++ catch blocks as branches

| Instrument unreachable code Show inlines as covered in all units
Instrument for function call coverage | Instrument variable dedarations in C
Instrument for function and function call coverage Instrument using macros in c_cover.h
Instrument blocks for statement coverage | Generate basis paths for constant branch conditions
Instrument implicit default case for switch-case blocks Avoid using comma operator in dedarations
Consider case fallthrough for branch coverage Treat initialization of data couple as write

| Pack instrumentation storage Ignore access error when read follows address of
Reduce memory overhead using global buffers Instrument template instantiations

Dump coverage in binary format

Note: Changes to the static memory options take effect after recompiling.
Use static memory allocation on the target

Maximum covered subprograms: Maxirnum MC/DC expressions: ‘ 1000 :
Uncovered line indicator: S ‘ Animation play speed (lines/second):

Apply Default ‘ | Load | ‘ Cancel

Coverage Perspective

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

This option allows the user to view code coverage from either the Translation unit perspective or the
Source file perspective. The default is Translation unit perspective.

> Translation unit: Default. Selecting this option computes and displays coverage based on the
translation unit, as a result of preprocessing. Changing this option does not require
reinstrumentation.

> Source file: Selecting this option computes and displays coverage based on the Source file.
Base directories are required to enter Source file perspective mode. If this option is disabled,
choose Environment => Update Environment and then click Update to configure the Cover
environment for Base directories. Changing this option does not require reinstrumentation.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



SETTING COVERAGE OPTIONS 190

clicast -lc VCAST COVERAGE SOURCE FILE PERSPECTIVE True | False

When True, this option directs VectorCAST to compute and display coverage
based on the source file. When False, coverage is computed and displayed
based on the translation unit, which is a result of preprocessing. The
default is False.

Coverage I/O Type

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

Three coverage /O types are supported: Real-time, Buffered, and Animation. Changes to the
Coverage I/O type take effect upon coverage instrumentation.

¢ Real-time: Default. Coverage data is gathered as the test runs, and output to the results file
immediately. This I/O type is optimized.

« Buffered: Coverage data is stored and then output when the test finishes executing. This
method is useful is your target platform is slow. This I/O type is optimized. Buffered I/O gives
better performance, but requires more memory than Real-time coverage 1/0. The buffered I/O
type requires that you add a call to flush the stored coverage data to the results file. At the end of
your source code, call VCAST_DUMP_COVERAGE_DATA() or you can set the option 'Dump
buffered coverage data on exit.' If using Buffered 1/0 with Coupling, see "Run Test Cases and
Import Trace Data" on page 293.

¢ Animation: This I/O type is not optimized. Instead, coverage data is gathered in the order
encountered, in preparation to animate the test result’'s coverage in the Coverage Viewer. The
animated coverage results reveal the flow of control.

After changing this option, you must reinitialize coverage.

clicast -lc option COVERAGE IO _TYPE Real Time | Buffered | Animation

Type of coverage I/0 that the instrumented harness will perform. The
default value is Real Time.

Save Data in ASCIl Format in Memory

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

The option “Save data in ASCII format in memory” enables VectorCAST to store coverage datain an
in-memory data array (inside the instrumented executable), instead of writing the data to disk. When
this option is set, VectorCAST calculates the size of the array needed, which depends on the type of
coverage and the complexity of any MC/DC expressions that are being tested. The size of the in-
memory array is configurable.

This option can be used with any Coverage 1/0 type, but the most benefit occurs when using buffered
Coverage I/0. By default, VectorCAST stores the coverage data in a set of data structures (notin
ASCII format) and then writes the data to disk when the application exits. With this option on, the data
are stored in ASCII (readable) format and then written to the in-memory data array by a call to
VCAST_DUMP_COVERAGE_DATA() in the source code of a Cover environment. In addition, you
will need a method to read the in-memory buffer after the instrumented application has exited. (You
can do this by printing the buffer’s data to the TESTINSS.DAT file.) This option is written to the
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CCAST_.CFGfile.
Itis not recommended to use this option when “Dump buffered coverage data on exit” is on.
After changing this option, you must reinitialize coverage.

When opening a VectorCAST environment prior to version 4.1j, a message appears instructing you to
re-instrument all source before initializing coverage.

clicast -lc option VCAST USE BUFFERED ASCII DATA true | false

This option enables VectorCAST to store coverage data in an in-memory data
array in ASCII format, instead of writing the data to disk. Its default
value is FALSE.

Maximum Size of the ASCIl Memory Buffer

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

If "Save data in ASCII format in memory" is True, VectorCAST must allocate a specific amount of
space to store coverage data in. The default value is calculated during coverage processing, and
usually is large enough to contain the data. However, the default value of the buffer may be too small
if your code contains large MC/DC expressions and you have tests that cover a majority of the sub-
expressions. In this case, the buffer may overflow and you should increase this option. See the file
INVALID_COVERAGE_LINES.LOG, in the environment directory, for more information.

To find the default size of the memory buffer, look in the file veast_c_options.h, located in the
environment directory after instrumenting. The information is similar to:

#define VCAST USE BUFFERED ASCII DATA 1
#define VCAST MAX CAPTURED ASCII DATA 662

To increase the size of the buffer, set the new value for this option to some number greater than 662
(in this example).

After changing this option, you must reinitialize coverage.

clicast -lc option VCAST MAX CAPTURED ASCII_DATA <bytes>

The number <bytes> tells VectorCAST how much memory should be set aside for
buffered ASCII data. This option should be modified only when using MC/DC
or DO-178B Level A coverage types.

Dump Buffered Coverage Data on Exit

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

This option is enabled only when the Coverage I/0 Type is Buffered. Setting this option forces the
coverage data to be dumped to the TESTINSS.DAT file when the test harness or instrumented
application terminates (it essentially calls vcast_dump_coverage_data() for you). Because the
mechanism used is the system atexit() callback, destructor coverage data for global objects is
included in the dump. This option does not cause Coupling data to be dumped. See "Run Test Cases

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



SETTING COVERAGE OPTIONS 192

and Import Trace Data" on page 293.

After changing this option, you must reinitialize coverage.

clicast -lc option VCAST DUMP_COVERAGE AT EXIT TRUE | FALSE.

Write buffered coverage data when the test harness or instrumented
application terminates. Uses the system atexit () callback. The default
value is FALSE.

Enable the Coverage Clear API

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

This option is enabled only when the Coverage I/0 Type is Buffered. Setting this enables the vcast_
clear_coverage() function in the harness or instrumented application. You can call this function from
your source code while the instrumented application is running to clear the currently collected
coverage data from memory. This function can be combined with vcast_dump_coverage_data() in
such a way that you can dump the coverage data from memory to the TESTINSS.DAT file at any time
during application execution, then clear the coverage data, and repeat the process until you've
collected all the necessary coverage data.

After changing this option, you must reinitialize coverage.

clicast -lc option VCAST_ENABLE DATA CLEAR API TRUE | FALSE

When set, enables the vcast clear coverage data() function. The default
value is FALSE.

Use Static Memory Allocation on the Target

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

MNote: Changes to the static memory options take effect after recompiling.

Use static memory allocation on the target

. 1000 B: Maximum MC/DC expressions: l 1000 :

Uncovered line indicator: | = | Animation play speed (lines/second): | 1.0 B:

Maximum covered subprograms:

When the “Use Static Memory Allocation on the Target” option is checked, VectorCAST uses a static
memory model when allocating memory for coverage data. By default, the instrumentation routines
allocate memory as needed (dynamic). If you choose the static memory model, you can specify limits
for the maximum number of subprograms and MC/DC expressions for which memory should be pre-
allocated.

~ =~ Note: After changing this option, you must recompile.
[ |
Mo
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clicast -lc option VCAST USE_STATIC_MEMORY True | False

This option tells VectorCAST that only static data allocation can be used
on the target platform. This is used when collecting coverage data. If this
is set to True, then use the options VCAST MAX MCDC STATEMENTS and VCAST
MAX COVERED SUBPROGRAMS to configure the static allocation.

Its default value is FALSE.

Maximum Covered Subprograms

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

To set the “Maximum covered subprograms” option, you must check the box next to “Use static
memory allocation” and use the Buffered Coverage I/0O type.

The “Maximum covered subprograms” option tells VectorCAST how many unique subprogram calls it
should allocate memory for. If a test case or compound test case execution encounters 500 different
subprograms calls, and the option is set to 499 or lower, then a text error message is added to the
coverage data indicating that the limit was reached. This text error message is used to generate
popup messages and CLICAST output messages. This option is written to the CCAST_.CFG file.

¢/~ g Note: After changing this option, you must recompile.
| |
7 )

clicast option VCAST_ MAX COVERED SUBPROGRAMS <integer number>

If "Use static memory allocation" is True and Coverage I/0 is Buffered,
VectorCAST must allocate a specific amount of space to store coverage data
each time a different subprogram call is encountered. This number tells
VectorCAST how many different subprogram calls for which it should set
aside memory. Its default value is 1000.

Maximum MC/DC Expressions

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

To set the “Maximum MC/DC expressions” option, you must check the box next to “Use static
memory allocation.” You can use any type of Coverage I/O with this option.

The “Maximum MC/DC expressions” option tells VectorCAST how many unique MC/DC expressions
it should allocate memory for. If a test case or compound test case execution encounters 500 MC/DC
expressions with unique values for its parameters, and the option is set to 499 or lower, then a text
error message is added to the coverage data indicating that the limit was reached. This text error
message is used to generate popup messages and CLICAST output messages. This option is written
to the CCAST_.CFGffile.

~ 2~ Note: After changing this option, you must recompile.
[ |
& )
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clicast -lc option VCAST MAX MCDC_STATEMENTS <integer number>

If "Use static memory allocation" is True, VectorCAST must allocate a
specific amount of space to store coverage data each time a unique MC/DC
expression is encountered. This number tells VectorCAST how many MC/DC
expressions for which it should set aside memory. Its default value is
1000.

Uncovered Line Indicator

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

The “Uncovered line indicator” option allows the selection of a character to be used to mark
"uncovered" lines in the Coverage Viewer and coverage reports. It allows easy identification of
uncovered lines in the VectorCAST reports outside of the VectorCAST GUI.

The feature can be used with Statement, DO-178B Level A, B, and C coverage types.

Valid character choices are: '#','$', '%', '&', or '+'. The default is "no character".
clicast -lc option VCAST UNCOVERED LINE INDICATOR [’#' | ‘$’ | ‘%' | ‘& |
‘space ‘]
The uncovered line indicator. The default value is space, that is none.

Reinstrumentation is necessary after changing this option. Coverage => Initialize, and select
coverage type

Animation Play Speed

Choose Tools => Options and click the Coverage tab, then click the Options sub-tab.

The “Animation play speed” option enables you to change the speed of coverage animation progress.
By default, coverage animation proceeds at the rate of one line per second. To go faster, increase the
value. To go slower, decrease the value. The ratio 1.0 represents 1 line / 1 second.

clicast option COVERAGE ANIMATION PLAY SPEED RATIO <floating point number>

The speed ratio for coverage animation. The default value is 1.0, which is
1 line per 1000 msec.

Instrumentation Options

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



SETTING COVERAGE OPTIONS 195

Instrumentation Options u MC/DC | Misc | Suppressed Coverable Functions | Result Changes ' Inpt |L|

v| Show True and False in ‘for’ loops v| Treat C++ catch blocks as branches

| Instrument unreachable code Show inlines as covered in all units
Instrument for function call coverage ¥ Instrument variable dedarations in C
Instrument for function and function call coverage Instrument using macros in c_cover.h
Instrument blocks for statement coverage v| Generate basis paths for constant branch conditions
Instrument implicit default case for switch-case blocks Avoid using comma operator in dedarations
Consider case falthrough for branch coverage Treat initialization of data couple as write

¥ Pack instrumentation storage Ignore access error when read follows address of
Reduce memory overhead using global buffers Instrument template instantiations

Dump coverage in binary format

Show True and False in 'for' Loops
Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When this option is True, VectorCAST instruments the 'for' loop in Ada to allow both True and False
outcomes. Coverage for Ada 'for' statements will show both True if the loop condition has ever
evaluated as True, and False if it has ever evaluated as False.

The True condition is met if the loop is entered. The False condition is met if the loop is not entered,
orif the loop is exited prematurely due to an exit statement.

When this option is not set, only the True condition is checked.

clicast -lc option VCAST_ENHANCED FOR LOOP_COVERAGE True | False

The default value is True, meaning Ada "for" loops are instrumented with
both True and False possible outcomes.

Instrument Unreachable Code

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When this option is True, the instrumenter will instrument all code that it processes. The default value
is True.

When this option is False, the instrumenter will skip instrumenting code that it determines to be
unreachable. This is often due to constants in branch decisions, suchas an i£ (0) orwhile (0), or
code following a return statement.

For example, in the source code below on line 3, the expression i £ (0) is constant and evaluates to
false. That makes the following code unreachable and therefore that code is not instrumented when
the code is processed.
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1 {
2 if zero

3 if (0)
4 {

constant in branch
decision means these
lines will never run

/*unreachable codeX

++ir

if (i &5 3)
++i;

10 else

11 {

12 if ('i && 3)
13 ++3;

IS if ('i && 3)
—1i;

clicast -lc option VCAST_ INSTRUMENT UNREACHABLE CODE True | False

The default value is True, meaning the instrumenter will instrument all
code that it processes. When this option is False, the instrumenter will
skip instrumenting code that it determines to be unreachable due to
constants in branch decisions, such as if(0) or while(0), or code following
a return statement.

Instrument For Function Call Coverage

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

Enabling this option will add additional Function Call coverage in the metrics reports. Note that only
the following coverage types with Statement coverage are supported:

> Statement coverage

> Statement+Branch coverage

> Statement+MC/DC coverage

clicast -1lc option VCAST ENABLE FUNCTION CALL COVERAGE True | False

When this option is enabled, additional instrumentation will be added to
provide function call coverage support. Only coverage types with statement
coverage are currently supported. The default value is False

~ =~ Note: Coverage must be re-instrumented after enabling this option to view the combined

| |
= coverage.

For more information on combining Function Call coverage and other coverage types, see the online
KnowledgeBase article "Combine Function Call Coverage With Other Coverage Types".
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Instrument for Function and Function Call Coverage

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

Enabling this option will add additional Function and Function Call coverage instrumentation. Note
that only the following coverage types with Statement coverage are supported:

> Statement coverage

> Statement+Branch coverage

> Statement+MC/DC coverage

clicast -lc option VCAST_ENABLE FUNCTION AND CALL COVERAGE True | False

When this option is enabled, additional instrumentation will be added to
provide both function and function call coverage support. Only coverage
types with statement coverage are currently supported. This option is
incompatible with "Instrument blocks for statement coverage." The default
value is False.

~ =~ Note: Coverage must be re-instrumented after enabling this option to view the combined

| |
kuf/,coverage.

Instrument Blocks for Statement Coverage

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

Enabling this option will change coverage instrumentation to instrument blocks for statement
coverage. This reduces the amount of program memory used. This option is applicable for C and C++
source files only.

This feature is intended for users who have limited program memory for their application. The option
applies when instrumenting for Statement coverage and any aggregate coverage type that includes
Statement (such as DO-178B Level B, which uses both Statement and Branch instrumentation).

When set, this option results in a smaller foot-print for coverage instrumentation because only the last
statement of a contiguous block of statements is instrumented when determining Statement
coverage. The intermediate statements are considered covered by inference, but data is not collected
for them. As aresult, the TESTINSS.DAT files and the instrumented files are smaller.

When importing coverage from one VectorCAST to another, both environments must have the same
setting for the "Instrument blocks for statement coverage" option when the source files were
instrumented. If not, an error message is displayed and the results are not imported.

clicast -lc option VCAST_COVER_STATEMENTS BY BLOCK True | False

Enabling this option will change coverage instrumentation to instrument
blocks for statement coverage. This reduces the amount of program memory
used.
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Instrument Implicit Default Case for Switch-Case Blocks
Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.
This option provides coverage reporting for the implicit "default" case in a switch statement.

By default, this option is off, resulting in no reporting unless the "default" case is explicitly provided in
a switch-case block. When set, this option causes an explicit "default” case to be added to the switch
statement in the Coverage Viewer and Aggregate coverage reports, will report on coverage of this
case.

clicast -lc option VCAST REPORT ON_IMPLICIT DEFAULT CASE TRUE | FALSE

Setting this option will cause the implicit default case not provided at
the end of a switch-case block to be covered when instrumenting branch
coverage. The default value is False.

Consider Case Fallthrough for Branch Coverage
Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

Setting this option to True causes a case statement reached by fallthrough to be treated as a covered
branch.

For example, consider the following source code:

switch (foo) {

case FIRST:
i++;

case SECOND:
Jarrg

}

Branch Coverage:

If the option is true, as in previous versions of VectorCAST, then when foo is FIRST, both case FIRST
and case SECOND are covered branches.

If the option is false, then only case FIRST is a covered branch.
Basis Paths:

With the example above, if foo is FIRST, previous versions of VectorCAST would show zero covered
basis paths. With the option set to False, basis path coverage now recognizes paths that include the
fallthrough, so VectorCAST shows one covered path.

clicast -lc option CASE FALLTHROUGH_ BRANCH_ COVERAGE True | False

Setting this option will cause a case statement reached by fallthrough to
be treated as a covered branch. The default value is false.
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Pack Instrumentation Storage

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When this option is enabled, the instrumentation storage footprint is reduced for statement and
branch coverage (C/C++). The statement footprint is reduced by up to a factor of 8 and the branch
footprint is reduced by up to a factor of 4. This is accomplished by packing statement and branch
points as bits instead of bytes.

When this option is disabled, a byte array is used instead, offering thread-safe instrumentation for
Statement and Branch coverage and it may improve test execution performance, due to fewer
operations to store the coverage data.

Note that when this option is False, more memory is used during instrumentation or the size of the
instrumented executable may be increased, which may impact users executing on a Target.

Enabling or disabling this option requires all source code to be re-instrumented.

clicast -lc option VCAST_ PACK INSTRUMENTATION_ STORAGE True | False

When this option is enabled, the instrumentation storage footprint is
reduced for statement and branch coverage (C/C++). The statement footprint
is reduced by up to a factor of 8 and the branch footprint is reduced by up
to a factor of 4. This is accomplished by packing statement and branch
points as bits instead of bytes. When this option is disabled, statement
and branch instrumentation (C/C++) is thread safe and may improve execution
performance. The default value is True, meaning to use a bit array.

Reduce Memory Overhead Using Global Buffers

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

This option reduces memory overhead for embedded targets with limited memory by using a global
buffer instead of a buffer per unit.

> Instrumentation code is reduced by an integer per instrumentation point.

> Instrumentation storage is reduced for each coverage kind via global buffers.

> Buffered Coverage I/O no longer uses linked lists to coverage buffers.

> ASCII buffer storage requirements are reduced.
Enabling or disabling this option requires all source code to be re-instrumented. When this option is

enabled, instrumenting a single source file may require you to recompile not just the instrumented
source file but all the others that contain higher instrumentation IDs.

clicast -1lc option VCAST GLOBAL BUFFER OPTIMIZATIONS [True | False]

This option reduces the instrumentation memory overhead in the following
ways:

> Instrumentation code is reduced by an integer per instrumentation
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point.
> Instrumentation storage is reduced for each coverage kind via global
buffers.

> Buffered Coverage I/O no longer uses linked lists to coverage
buffers.

> ASCII buffer storage requirements are reduced.

Enabling or disabling this option requires all source code to be re-
instrumented. When this option is enabled, instrumenting a single
source file may require you to recompile not just the instrumented
source file but all the others that contain higher instrumentation
IDs. The default value is False.

Dump Coverage in Binary Format

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

This option decreases the size of the coverage data generated by the instrumented source code by
using a binary format.

Coverage TESTINSS.DAT created using binary mode can only be imported into VectorCAST when
binary coverage is enabled otherwise, it will return a coverage import error.

To configure binary coverage data in VectorCAST:

> From VectorCAST Options, Coverage Tab, set Coverage I/O type to Buffered.
> Enable the option Dump buffered coverage data on exit.

> From the Instrumentation Options sub-tab, enable Reduce memory overhead using global
buffers and Dump coverage in binary format.
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_eul | cjc++ | Ada | Wizard | Report | Target | Coverage

Options | Coverage Viewer \ Cover Environment \

Mote: Changes to these options take effect upon instrumentation.
Coverage perspective: Coverage IO type:

@ Translation uni Real Time @ Buffered Animation
Set coverage /O type to
. Buffered
5 data in AS
ave datain ¥ Dump buffered coverage data on exit
scIl buffer: | 100 E{‘
Enable the coverage dear API

Instrumentation Options l MC/DC | Misc ] Suj

Maxirmum size for Al

essed Coverable Functions \ Result Changes ] Inpt [ 1

| Show True and False in 'for' loops | Treat C++ catch blocks as branches

¥ Instrument unreachable code Show inlines as covered in all units
Instrument for function call coverage | Instrument variable dedarations in C

Instrument for function and function£all coverage Instrument using macros in c_cover.h

Instrument blocks ¥ Generate basis paths for constant branch conditions

Avoid using comma operator in dedarations

Enable these options ]

Consid e fallthrough for branch coverage Treat initialization of data couple as write
ipStrumentation storage Ignore access error when read follows address of
uce memory overhead using global buffers Instrument template instantiations

| Dump coverage in binary format

clicast -lc option VCAST DUMP BINARY COVERAGE True | False

When buffered coverage I/0 and global buffers are in use, enabling this
option will produce a raw binary dump of the coverage to the "TESTINSS.DAT"
file, eliminating the code and processing overhead of the ASCII data
conversion. In addition, in most cases this file will be much smaller in
size than the ASCII equivalent. The default value is False.

Treat C++ Catch Blocks as Branches

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When set, catch blocks are considered to be branches for coverage purposes.

clicast -lc option VCAST_COVER CATCH_AS BRANCH [True | False]

Enabling this option will provide code coverage for C/C++ blocks as if they
are branches. The default value is True.

Show Inlines as Covered in All Units

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

This option pertains to C/C++ units in Cover and unit test environments. When this options is false,
then any function defined in a header file is covered in only one UUT, assuming the option “Provide
code coverage in headers” is on, and provided that the function is not inlined by the compiler or called
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by multiple UUTs.

Setting this option causes VectorCAST to identify (inline) functions that appear in multiple units and to
show the same coverage for each such function in all the units in which it appears. The replication of
coverage data across unit occurs dynamically during the processing of the coverage data. The
replication will not be explicitly recorded in coverage scripts, but this option can be utilized when
importing results in a different environment all long as the destination environment contains the unit
for which the original coverage data was recorded and the units in the destination environment were
instrumented with the option enabled.

After changing this option, you must reinitialize coverage.

clicast -lc option VCAST_SHOW_INLINES COVERED_IN ALL UNITS True | False

Enabling this option will cause inline functions that appear in multiple
units to show the same coverage in each. The default value is FALSE.

Instrument Variable Declarations in C
Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When this option is checked, VectorCAST causes coverage instrumentation to be performed for
initialized variable declarations in functions in C units. This option can be used with all C compilers,
including those that do not permit mixing executable statements with variable declarations. However,
setting the option to True causes VectorCAST to instrument only those variable declarations that are
initialized; those that are not initialized are left uncoverable. Therefore, if you are using this option,
you may see a reduction in the total number of coverable statements.

For C++ units, all declarations are instrumented regardless of the option's setting.
You must re-initialize coverage after turning this option on or off.

This option requires that you specify a preprocessor on the Tools => Options dialog, C/C++ tab.

clicast -lc option VCAST_ COVERAGE FOR DECLARATIONS [True | False]

Enabling this option causes coverage instrumentation to be performed for

initialized variable declarations in functions in C units. (Such
declarations are always instrumented in C++ units.) The default value is
True.

Instrument Using Macros in ¢_cover.h

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

By default, the instrumenter uses the functions defined in the c_cover_io.c file for each
instrumentation point in the source file. When this option is set, the instrumenter instead uses the
macros defined in the local version of the c_cover . hfile, located in the environment directory.
Changing the value of this option takes effect upon instrumentation.
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clicast -lc option VCAST_ COVERAGE POINTS AS MACROS [True | False]

By default, the instrumenter uses the functions defined in the c cover io.c
file for each instrumentation point in the source file. When this option is
set, the instrumenter instead uses the macros defined in the local version

of the c¢c_cover.h file, located in the environment directory. Changing the

value of this option takes effect upon instrumentation.) The default value

is True.

Generate Basis Paths for Constant Branch Conditions

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When this option is True, VectorCAST generates basis path tests treating constant i£, while,
do-while, and for conditions, suchas "if (0)", the same as non-constant branches. When the
option is False, then constant conditions for those statements do not add to the cyclomatic
complexity.

clicast -lc option VCAST BASIS PATHS FOR CONSTANT BRANCHES True | False

VectorCAST will generate basis path tests treating constant if, while, do-
while, and for conditions, such as "if (0), the same as non-constant
branches. If this option is not selected, then constant conditions for
those statements do not add to the cyclomatic complexity. The default value
is True.

Avoid Using Comma Operator in Declarations

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When VCAST_COVERAGE_FOR_DECLARATIONS is set to true, this option causes VectorCAST to
avoid use of the comma operator when instrumenting C variable declarations. This option is
necessary for compilers which cannot handle comma operators in initializations.

clicast -lc option VCAST_AVOID COMMA OPERATOR True | False

When VCAST COVERAGE FOR DECLARATIONS is set to true, this option causes
VectorCAST to avoid use of the comma operator when instrumenting C variable
declarations. This option is necessary for compilers which cannot handle
comma operators in initializations.. The default value is False.

Treat Initialization of Data Couple as a Write

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When this option is enabled, global data initialization expressions will be treated as a write. An
initialization expression in a component is enough to create a data couple with other components.
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When the option is False:

> Global initialization expressions do not contribute towards establishing a couple.
> Global initialization expressions do not contribute towards coverage.
> Aread following an initialization causes the initialization expression to be marked as needing
analysis.
When the option is True:

> Global initialization expressions contribute towards establishing a couple.
> Global initialization expressions contribute towards coverage.

> Aread following an initialization does not cause the initialization expression to be marked as
needing analysis.

clicast -1lc Option VCAST TREAT DC_INITIALIZATIONS_AS WRITE True | False

When this option is enabled, global data initialization expressions will be
treated as a write. An initialization expression in a component is enough
to create a data couple with other components. Reads following an
initialization will not be flagged as needing analysis. The default value
is False.

Ignore Access Error When Read Follows Address of

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Instrumentation Options sub-tab if it is not selected.

When this option is enabled, VectorCAST ignores data couple access errors for a read following an
address of operation.

clicast -lc option VCAST IGNORE ERROR WHEN READ FOLLOWS_ADDRESS OF True |
False

When this option is enabled, data couple access errors for reads following
an address of operation will be ignored. The default value is False.

Instrument Template Instantiations

When this option is enabled, instrumentation is performed on template instantiations instead of
template bodies. To enable this option, the following requirements must be satisfied:
> C/C++ Cover environment

> Source File Perspective is True
(VCAST_COVERAGE_SOURCE_FILE_PERSPECTIVE)

> Reduce memory overhead using global buffers is False
(VCAST_GLOBAL_BUFFER_OPTIMIZATIONS)

Note that for templates in headers, you must include the header files which define the templates and
any source files which instantiate them in the allowlist when configuring your Base Directory.

Enabling or disabling this option requires all source code to be reinstrumented.
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clicast -lc VCAST COVERAGE FOR TEMPLATE INSTANTIATIONS True | False

When this option is enabled, instrumentation is performed on template
instantiations instead of template bodies. The default value is False.

When this option is enabled, the Aggregate Coverage Report uses the aggregate coverage from all
instantiations and displays a color strip to indicate the level of coverage (green = covered, yellow =
partial coverage, red = no coverage). Coverage can be viewed on the template functions themselves,
which are comprised of all instantiations. Coverage can also be viewed on the template instantiations
by expanding the template functions and clicking on the +/- symbol located to the left of the Line
number column.

Aggregate Coverage *

Code Coverage for array.h

Coverage Type Statement
File array.h
Test Case Aggregate

+Line St
1 #ifndef ARRAY H
#define ARRAY H

template <class T>
class Array

private:
int m length{}:
T *m_data{};
public:
Array(int length)

m_data = new T[length]{};
m_length = length;

Click to expand / collapse

function ] Array(const Arrays) = delete;
20 Arrays operator=(const Arrays) = delete;

~Arrav()

delete[] m data;

Partial coverage /’?

Full coverage

No coverage

Enabling this option allows the Coverage viewer to display a Templates tab within the Line Details
pane, which lists the template instantiations for the selected line and allows the user to identify which
of these instantiations are covered. In the example below, 4 possible coverable statements are
shown: one each for types char, double and int, and one for type T.
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=1 Coverage for array.h A X l
St
— e
32 }
33
34 Ts cperater[] (int index)
35 i
3€| 0/4 return m data[index];
37 1
38
39 int getlength() const;
40 IH
41
42 template <class T>
43 int Array<T>::getlength({) const
44 I
45' 0/4 return m_length;
46 }

St Coverable Section
return m length;

- |return m_length;
return m_length;

- |return m_length;

Test Results Templates
Instantiations (4)
Array<T =:1:getLength

Array<char>::getlength
Array <double =::getLength

4 possible coverable
statements

Array <int>::getLength

Line Details b

Combined Template Instantiations

Combined

A limitation exists when template functions are instantiated using local types. A local type is a user
defined type within function scope. In these cases, the coverage for these instantiations cannot be
differentiated from each other. VectorCAST combines these instantiations into a single group which
are used to show the merged coverage. The group is labeled using the template function name.

In the example below, coverage shows three functions: template fn(int), template fn

(double) and template £n(T).

template <typename T>

2 void template fn (T value) {}

int main()

5 B
template_£fn(l); /f/ <——- instantiation using int
template_fn( }; // <—-- instantiati using double
10 struct LocalType_1{(};
1 LocalType_1 one;
template_£fn(one); // <——- instantiation using local type
4 struct LeocalType 2(};

15 LocalType 2 two;

16 template_fn(two); //

return

Groups representing instantiations from local types for a given template function are identified with an
asterisk in the Combined column. Hovering over a combined template instantiation lists each
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instantiation comprising the group.

return m_length;

14 It
as] os4

16 1

47

48 #endif

St Coverable Section

- |return m_length;
- |return m_length;
- |return m_length;

- |return m_length;

| Line Details |

differentiated

[ Instantiation cannot be

ol

Test Results Templates l

Instantiations {4) ombined

Array <T=>::getlength

Array cohars-nall onAY b

This item represents instantiations that could not be individuated.
Array) Any coverage achieved on the instantiations listed below has been
Array| combined in this item.

Array < Locall> ::getlength

Array< Local2> :getLength L

The best way to confirm if you have code containing combined instantiations is to generate either the
Metrics Report or the Aggregate Report and verify that the report contains a Combined Template

Instantiations tab

le.

The Combined Template Instantiations table lists template instantiations that cannot be tracked
individually for code coverage. The table lists instantiations using their parameterized name. The
example below shows the results for the instantiations in the array . h file.

Combined Template Instantiations

This table lists the template instantiations that could nof be tracked individually for code
coverage. These instantiations are combined under the prototype name resulting in their
coverage being merged.

File
array-h

Prototype
Array<T=::

array h  Array<Tz::
array.h  Array<T=::
array.h

Array<T=::

array.h  Array<T=:

Array(int)

erase

getLength

operator(]

~Array

Instantiations

Array< Local1> =Array

Array< Local2= =

Array< Local1= =
Array< Local2=

Array< Locall= =
Array< Local2=

Array< Locall= =
Array< Local2= -

Array< Locall= =
Array< Local2=

Array

-erase

erase

getLength
getLength

operator]
operator]

~Array
~Array

Note that most cases do not have combined instantiations. The Combined column is only displayed
when combined instantiations exist. In those instances without combined instantiations, the table and
Combined column are omitted.
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MC/DC Options

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

| Instrumentation Options MC/DC l Misc \ Suppressed Coverable Functions [ Result Changes | Input/Output |
Abort instrumentation when absolute MC/DC subconditions limit exceeded
Simplified Condition Coverage
Use Masking MC,/DC

Set absolute limit for MC/DC subconditions to 31

Maximum subconditions for MC/DC table pre-calculation: | 3 B:
Maximum subconditions for MC/DC table row display: | 20 B:

v Use optimized MC/DC instrumentation

Optimized MC/DC storage threshold: ‘ 3 ‘ = ‘

Abort Instrumentation When Absolute MC/DC Subconditions Limit is
Exceeded

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

When this option is selected, while instrumenting with MC/DC, if a conditional statement contains
more conditions than possible to instrument, then VectorCAST aborts instrumenting that file. For
C++, the absolute maximum is 52, unless VCAST_HAS LONGLONG is false or VCAST _
UNSIGNED _LONG_MCDC_STORAGE is true, which makes the maximum 31. For Ada, the
maximum is 26.

clicast -lc option VCAST MAX MCDC_ABORT_INST True | False

When this option is selected, while instrumenting with MC/DC, if a
conditional statement contains more conditions than possible to instrument,
then VectorCAST aborts instrumenting that file. For C++, the absolute
maximum is 52, unless VCAST HAS LONGLONG is false or VCAST UNSIGNED LONG
MCDC STORAGE is true, which makes the maximum 31. For Ada, the maximum is
26.

Simplified Condition Coverage

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

This option primarily affects customers in the Medical Device industry. To more closely follow the
requirements of IEC-62304, a Coverage option named "Simplified condition coverage" is
implemented. When this option is True, entry points, decision outcomes, and all condition values are
reported, but equivalence pairs are not reported.
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The option automatically takes effect when the environment is instrumented for IEC-62304 (Medical)
Class C coverage type.

The option can also be set by selecting Simplified Condition Coverage on the MC/DC sub-tab and
then instrumenting the environment for MC/DC or Statement+MC/DC coverage type.

When the environment is instrumented with this option True, the user is not permitted to perform the
MC/DC Test Case Analysis, as this action requires the MC/DC Equivalence Pairs data to be
available.

The default value is FALSE except when in the IEC-62304 (Medical) industry mode, in which case itis
TRUE.

clicast -lc option VCAST_ SIMPLIFIED CONDITION COVERAGE True | False

This option suppresses the computation and reporting of Equivalence Pairs
when MC/DC Coverage is active. Since Equivalence Pairs are not computed,
MC/DC tests cannot be generated. This option is primarily used for Medical
Device testing, and is defaulted to TRUE when IEC-62304 (Medical) Class C
Code Coverage 1s selected. The default is FALSE for all other cases.

Use Masking MC/DC
Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

This option performs MC/DC analysis and equivalence pair reporting using MC/DC Masking as
defined in the FAA CAST Position Paper-6. This option is of interest to those projects performing DO-
178B and DO-178C software certification.

This option requires reinstrumentation after its value has changed.

clicast -lc option VCAST_ VCAST MASKING_MCDC True | False

Use masking MC/DC to dertermine pairs for C and C++ files instead of unique
cause MC/DC. The default value is False.

Set Absolute Limit for MC/DC Subconditions to 31

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

For C++, the absolute maximum number of MC/DC sub-conditions supported is 52 by default. Setting
this option reduces the maximum number to 31. The config file value for this option is VCAST _
UNSIGNED_LONG_MCDC_STORAGE.

clicast -lc option VCAST_UNSIGNED_ LONG_MCDC_STORAGE True | False

For C++, the absolute maximum number of MC/DC sub-conditions supported is
52 by default. Setting this option reduces the maximum number to 31. The
default value is False.
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Maximum Subconditions for MC/DC Table Pre-calculation

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

The “Maximum subconditions for MC/DC table pre-calculation” option enables you to limit the
application of MC/DC analysis to conditions that contain a particular number of sub-conditions. The
default value for this option is 8. Any statement containing more than 8 conditions will not be
analyzed. The maximum value for this option is 26.

This option is written to the Cover environment's .vcp file as MAX_MCDC_CONDITIONS. Its default
value is 8.

After changing this option, you must reinitialize coverage.

clicast -e <COVER_ENV> Cover Options Max mcdc_conditions <number>

VectorCAST generates equivalence matrices for up to this many subconditions
in an MC/DC expression. (Example: (A || !B || C) has operands, so it has
three subconditions.) If an expression exceeds this limit, equivalence
pairs are calculated as results are added to the environment, and only
table rows that contribute to a satisfied pair are displayed. MC/DC tests
are not created for expressions exceeding the limit. Its default value is
8.

Maximum Subconditions for MC/DC Table Row Display

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

When VectorCAST generates equivalence matrices for an expression, if the expression has more
than this many subconditions, no table information will be displayed. Pair information will still be
calculated. The default value for this option is 20. The maximum value for this option is 52.

clicast -lc option VCAST MAX TABLE SUBCONDITIONS <integer number>

When VectorCAST generates equivalence matrices for an expression, if the
expression has more than this many subconditions, no table information will
be displayed. Pair information will still be calculated. Its default value
is 20.

Use Optimized MC/DC Instrumentation

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

This option allows smaller conditions to use much less run-time memory. For conditions with a sub-
condition count under a configured threshold, a bit-packed array will be used to store run-time data.
Conditions exceeding the configured threshold will continue to use the legacy approach of a balanced
binary tree to store run-time data. The bit arrays are allocated to allow 100% run-time coverage
without the possibility of exhausting the MC/DC statement pool.
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This option is enabled by default, but may be disabled to revert to using the previous approach of
balanced binary trees for all MC/DC conditions.

Enabling or disabling this option or changing the maximum conditions to use this method requires all
source to be re-instrumented.

See "Optimized MC/DC Storage Threshold" on page 211 for more information on defining which
storage technique is used for each expression instrurmented.

clicast -lc option VCAST USE_ OPTIMIZED MCDC_INSTRUMENTATION True | False

This option enables optimized MCDC instrumentation for smaller MCDC
conditions. With this enabled, runtime instrumentation data will consume
much less memory. However, the result data generated is not compatible with
the standard instrumentation model. Enabling or disabling this option or
changing the maximum conditions to use this method requires all source to
be re-instrumented. The default value is True.

Optimized MC/DC Storage Threshold

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the MC/DC
sub-tab if it is not selected.

The option "Optimized MC/DC storage threshold" defines which storage technique is used for each
expression instrumented. For conditions with a number of sub-conditions fewer than this value, the
optimizing bit-array is used to store run-time data. For conditions with a number of sub-conditions
greater than this value, the legacy approach of a balanced binary tree is used to store run-time data.

The option may be set in the range of 0 (condition with a single constant) to 8, with 8 being the default.

clicast -lc option VCAST OPTIMIZED MCDC_STORAGE_THRESHOLD O. .8

The value of this option controls the underlying storage technique for
MC/DC coverage data. For conditions with a number of sub-conditions greater
than this value, VectorCAST uses a self balancing tree for storage. For
conditions with a number of sub-conditions equal to or smaller than this
value, VectorCAST uses a bit array. For most architectures, the "break
even" point for memory usage is 8 sub-conditions, which means for a
condition with 9 sub-conditions, it's possible to use less memory using the
balanced tree approach. The default value is 8.

Miscellaneous Options

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab if it is not selected.
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Instrumentation Options | MC/DC Misc ] Suppressed Coverable Functions \ Result Changes | Input/Output |

Disable boolean cast in instrumentation Coverage field width: | 3 :
Execution results go to stdout (C/C++ only) Maximum coverage database cache (MB): | 1000 B:
Asm functions behave as inlines (C/C++ only) ¥ Keep intermediate instrumentation files

Keep instrumentation debug files

2]

Post-process instrumented files command:

]
L]

Post-process vcast_c_options.h command:

Disable Boolean Cast in Instrumentation

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab if it is not selected.

Set this option to prevent VectorCAST from casting conditional expressions to boolean when
instrumenting for Branch or MC/DC coverage.

After changing this option, you must reinitialize coverage.

clicast Option VCAST DISABLE BOOLEAN CAST True | False

Select this option to prevent VectorCAST from casting conditional
expressions to boolean when instrumenting for branch or MC/DC coverage. The

default value is False.

Coverage Field Width

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab.

The “Coverage field width” option specifies the width, in characters, of the left column of the Coverage
Viewer. Increase this number if you have a large number of subprograms in the unit or a subprogram
has a large number of statements or branches. The default value is 8 characters.

~ ==~ Note: This option applies to Cover environments using Ada source.
[ |
&)

This option is written to the CCAST_.CFG file.
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le] Coverage results for manager_driver.c ? X

Subp Cond (T)

Wit 1 * switch ( argv[1l][0]

| — {

S

[ Coverage field width ] ;

4
49 ; :

50 1 15

51 1 20
52

After changing this option, you must reinitialize coverage.

clicast -lc option VCAST_ COVERAGE FIELD WIDTH <integer number>

The width (in characters) of the left margin of the coverage viewer for
C/C++ files instrumented prior to VectorCAST 2020 and all Ada files.
Increase this number if you have a large number of subprograms or a
subprogram with a large number of statements or branches. Its default value
is 8.

Maximum Coverage Database Cache

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab.

This option allows you to adjust the coverage database cache size. Increasing the value may
increase performance, but care should be taken not to set the value greater than available memory.
Changes to this option take effect when re-opening an environment.

clicast option VCAST_ COVERAGE DATABASE CACHE SIZE <integer number>

Increasing the maximum coverage database cache size may increase
performance, but take care not to set it to a value greater than the amount
of available system memory. For a system with 2GB, a 1000 MB maximum cache
is probably sufficient. Changes to this option take effect when reopening
an environment.

Asm Functions Behave as Inlines (C/C++ only)

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab if it is not selected.

When this option is set to True, VectorCAST tells the compiler to treat asm functions like inline
functions so it can skip over them when adding defined functions to the coupling information. The
option is True for DIAB and Green Hills compilers, and otherwise False.
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clicast -lc option ASM FUNCS_BEHAVE AS INLINES True | False

This option should be set to True if the compiler treats asm functions like
inlines. If a definition of the asm function may be in a header #included
into multiple source files in the same executable, then this option should
be set to true. This option is used when determining couples for control
coupling. The default value is True for DIAB and Green Hills compilers, and
otherwise False.

Keep Intermediate Instrumentation Files (C/C++ only)
Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab if it is not selected.
This option is set to True by default, meaning keep the intermediate files.

Users needing to save disk space can set the option to False, which directs VectorCAST to delete the
preprocess output, usually in files named <unit>.1. tu.preproc, which can get quite large. For
the option to take effect, all sources must be reinstrumented.

=~ Note: When the option is False, some functionality is not supported:
I'k___,;'l > In VectorCAST Project Manager, the Change Impact Report and the Incremental
Rebuild Report both indicate that all source changes are global, thus requiring a

full rebuild after any source code modification.

> In a Cover environment, Probe Points and Covered By Analysis (CBA) results are
not supported, therefore it is not possible to add them in the Coverage Viewer, and
importing them displays an error.

This option must be True to enable full support for Change-Based Testing (CBT),
Covered By Analysis (CBA), and probe points.

clicast -1lc Option VCAST_KEEP_INSTRUMENTATION_INTERMEDIATE_FILES True |
False

Set this option to preserve intermediate files (.preproc) produced during
instrumentation. WARNING: This option must be True to enable full support
for Change-Based Testing (CBT), Covered By Analysis (CBA), and probe
points. The default value is True.

Keep Instrumentation Debug Files (C/C++ only)

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab if it is not selected.

The value for this option is False by default. When this option is set to True, VectorCAST retains the
various debug files that are produced during instrumentation, including, for example:
<unit>.c.l.vcinst.in and <unit>.c.l.vcinst.out.
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clicast -lc Option VCAST KEEP INSTRUMENTATION DEBUG_FILES True | False

Set this option to preserve debug files produced during instrumentation.
The default value is False.

Post-process Instrumented Files Command

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab.

The “Post-process instrumented files command” option provides a means to execute a batch file
(Windows) or shell script (Linux) once after each unit in the environment is instrumented. This feature
is useful for performing post-processing on the unit’s instrumented source code. Specify the full or
relative (to the environment directory) path to the batch file or shell script in the option. The full path to
the unit is passed as an argument to the script.

This option is written to the CCAST_.CFG file.

A very simple example of a Windows batch file (run_script.bat) is:

echo %1 >> report.txt

type %1 >> report.txt

Post-process instrumented files command: [c: \veast\Environments\run_script.bat] ,ﬂ] &

Once the path to the example script is specified in the “Post-process instrumented files command”
option and the environment is instrumented for coverage, this example script causes the file path to
the unit and the instrumented file itself to be appended to the file report. txt, located in the
environment directory. The first few lines of report. txt are shown below. These lines are repeated
once for each unit in the environment.

C:\vcast tutorial\CPP\Tutorial cover\manager.cpp
/* VectorCAST/Cover */

#ifndef VCAST CONDITION TYP

#define VCAST CONDITION TYP int

#endif

#ifdef  cplusplus

extern "C" {

#endif

-- Copyright 2019 Vector Informatik, GmbH -=
-- East Greenwich, Rhode Island USA —--

If you have an external text editor defined on the GUI tab, clicking the Edit File button (
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EI ) opens the script in the specified external text edit.

clicast -lc option VCAST CMD AFTER INSTRUMENTATION <cmd>

Command to be executed after instrumenting a file for code coverage.
VectorCAST will pass 1 additional argument to this command: the path to the
instrumented file. It has no default value.

Post-process vcast_c_options.h Command

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Misc
sub-tab.

Similar to the "Post-process instrumented files command" option, this option allows customization of
the vcast_c_options.hfile after VectorCAST instruments or un-instruments the source files and
updates the vecast_c_options.hfile. This option applies to Unit Test and Cover environments with
C/C++ source files.

If you have an external text editor defined on the GUI tab, clicking the Edit File button (_||§ ) opens
the script in the specified external text edit.

clicast -lc option VCAST CMD AFTER C OPTIONS <cmd>

Command to be executed after vcast c options.h is written. The Clicast
option 'VCAST CMD AFTER C OPTIONS' allows passing additional arguments to
this command separated by spaces. The path to the vcast c options.h file is
automatically replaced as the first argument. Supports .py, .sh, and .bat
file extensions.

Suppressed Coverable Functions Option

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Suppressed Coverable Functions sub-tab if it is not selected.

" Instrumentation Options ] MC,/DC | Misc Suppressed Coverable Functions Result Changes . Input/Output ]

Suppressed Coverable Functions
| x

manager.c:Place™
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Suppressed Coverable Functions
Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Suppressed Coverable Functions sub-tab.
This option allows you to specify that coverage instrumentation for specific functions or whole files be

suppressed in C/C++ source files.

Click the ﬂ button to add a file or function to be suppressed during instrumentation, using the
following syntax:

file.ext:function (for C sources)
file.ext:class::function (for C++ sources)

_ _ _ ( click to add _
Instrumentation Options | MC/DC | Misc | Suppressed Coverable Functions IL suppressed function fut |

Suppressed Coverable Functions

—
2E

manager.c:Place ®

(®1 Suppressed Coverable Functions *
Enter a function to suppress:
= 4
manager.c:place Enter function and click
OK
0K Cancel A\,

The wildcard character (*) can be used to match any text.
For example:

> manager.c:* suppresses instrumentation of all functions in manager.c

> manager.c:Place* suppresses instrumentation of any functions in manager . c starting with
"Place"

> manager.cpp:Manager: : Place* suppresses instrumentation of any functions in
manager . cpp, in the class Manager, starting with "Place"

> templates.cpp:List<*>::push_back suppresses instrumentation for all types of the
push_back function in the List template class. Suppressing only one type but not another is
not supported.

Instrumentation for two source files in the Cover environment having the same name but residing in
different locations is suppressed in both files.

The following examples show which functions are denylisted based on the rule, Rule --
Denylisted.

PlaceOrder — PlaceOrder everywhere

Place* — every function starting with Place everywhere
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Manager: : Place* — every function starting with P1ace in the C++ class Manager
manager.c:PlaceOrder — PlaceOrder in manager.c

man* : PlaceOrder — PlaceOrder in every file starting with man
C:/src/manager.c:* —all functions inmanager.c

*/inc/manager.h: * —all functions in the manager . h header file

*/include/* : * —all functions in all files in include directory

$ (SRC_ROOT) /* : * —all functions in all files in the $ (SRC_ROOT) path directory

To remove a file or function from the list, highlight the item and click the ﬂ button.

( o _
 Instrumentation Options ] MC/DC \ Misc | Suppressed Coverable Func To delete, highlight the item and
select the delete button

Suppressed Coverable Functions

manager.c:Place™

PlaceOrder

Changes to this option require reinstrumentation to take effect.

clicast -lc option VCAST_ SUPPRESS COVERABLE FUNCTIONS
<file.ext>:<function>, [<file.ext>:<function>]

To suppress directories, files or functions from being instrumented, enter
lines in the form of [path:]function-name.

Suppressing Test Code Coverage

Sometimes, the user might be required to add their test code to a Cover environment in order to
collect coverage on the tested source code (e.g., to append cover io to a user's unit test main or to
collect coverage for a library that is only comprised of header files). In these cases, the user is most
likely not interested in measuring coverage on their test code.

The option VCAST_SUPPRESS_COVERABLE_FUNCTIONS is used to suppress coverage for
directories, files or functions.

The following sections discuss several ways to suppress test code coverage.
Suppress a Test Code Directory

If you have a directory that only contains test code, the option VCAST_SUPPRESS_COVERABLE_
FUNCTIONS should be used to suppress coverage for all of the coverable functions defined in that
directory.

VCAST_SUPPRESS_COVERABLE_FUNCTIONS follows the convention [path:]function-
name Where the wildcard character (*) can be used to match any text. For example, if your test code
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resides in the directory /home/repo/progs, the rule /home/repo/progs/*: * should be added
to the Suppressed Coverable Functions list.

This path could also be made portable with the following rule, instead: */repo/progs/*: *

+~ =~ Note: Note: This rule would match any path that contains repo/progs (e.g.
| |
& /home/repo/progs and /home/repo/repo/progs).

If an environment variable was used for a Cover environment base directory, it is recommended to
use therule $ (REPO) /progs/* : *, if the environment variable REPO was set to /home/repo.

Suppress a Test Code File

If your test code files do not reside in a specific directory, code coverage can be suppressed for
individual files.

For example, the rule $ (REPO) /src/unit_1 tests.cpp should be used to suppress test code
coverage forthe fileunit_1_tests.cpp in the repository's src directory. If test code files follow the
same naming convention, the rule $ (REPO) /src/*_tests.cpp can be used to suppress code
coverage for all files ending in _tests. cpp in the src directory.

Suppress Inlined Test Code

There are two ways coverage can be suppressed for inlined test code in user source files.

First, if the test functionmy unit test 1 is definedin repo/src/source.cpp, the rule

$ (REPO) /src/source.cpp:my_unit_test_1 can be added to the Suppressed Coverable
Functions list to suppress coverage for that test function. If there are several test functions in that file
that all start with the prefixmy_unit_test , therule $ (REPO) /src/source.cpp:my_unit
test_* should be used to suppress coverage for all of them. If all unit test functions in the repository
start with the prefixmy_unit test ,therule $ (REPO) /*:my unit_test_* should be used.

Second, if inlined test code functions do not adhere to a naming convention or the user does not wish
to modify the Cover environment configuration, the vcast_dont_instrument comments can be
used to suppress coverage for the test code defined within them.

In the example below, the user added the vcast_dont_instrument comments to their source file
to suppress the functions one_test and test_another:

//vcast _dont instrument start

voild one test ()

{
MY ASSERT( fn 1() );

}

void test another ()

{
MY ASSERT( fn 2() );

}

//vcast _dont instrument end
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Coverage for Header Only Libraries

In order to collect coverage for header files, all source files that include them must be added to the
Cover environment. If you wish to collect coverage for a library that is only comprised of header files,
the option VCAST_SUPPRESS_COVERABLE_FUNCTIONS should be used to suppress coverage
for all coverable functions in the source file directory(ies).

For example, if your repository contains the directories progs, sre, and inc, and the inc directory
contains your header library, the rules $ (REPO) /progs/*:* and $ (REPO) /src/*: * should be
added to the Suppressed Coverable Functions list. This will only collect coverage for the header
library in inc.

Result Changes

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the Result
Changes sub-tab if it is not selected.

| Instrumentation Options | MC/DC | Misc Suppressed Coverable Functions Result Changes Input/Output

When coverage data is removed from data sets, empty data sets will be removed.
You can over-ride this functionality via the following options.

Data Set Keep Motes and Requirements

@3 Covered By Analysis Data |+
[ Imported Data
w| TestData

By default, when coverage data is removed from data sets the empty data sets will be removed from
VectorCAST. To override this functionality, select the checkbox next to the data sets you wish to
retain. There are three data set types:

> Covered by Analysis (CBA) data
> Imported Data
> Test Data

Input / Output Options

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Input/Output sub-tab if it is not selected.

Instrumentation Options . MC,/DC | Misc | Suppressed Coverable Functions . Result Changes Input/Output

Store coverage results in directory:

41

Append to coverage data file Coverage result flename: | Default

Execution results go to stdout (C/C++ only)
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Store Coverage Results in Directory

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Input/Output sub-tab.

This option specifies a custom directory for the coverage TESTINSS.DAT files generated by the
instrumented executable. This option provides the ability to organize and maintain the coverage
result files created during test execution. The specified directory can be absolute or relative and can
include environment variable substitution syntax, e.g. $ (ENV) /directory.

All environment variable substitution is done within the instrumented executable. This allows
changing the coverage results directory per invocation of the same instrumented executable.

If a relative path is specified, the coverage result files are saved relative to the current working
directory of the execution program.

If a directory is not specified, the coverage result files are saved to the current working directory of the
executing program.

clicast -lc option VCAST_ COVERAGE RESULTS DIRECTORY <path>

Save coverage result files to the specified directory. This option provides
the ability to organize and maintain the coverage result files created
during test execution. The specified directory can be absolute or relative
and can include environment variable substitution syntax, e.g.

$ (ENV) /directory.

Append to Coverage Data File

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Input/Output sub-tab.

This option tells VectorCAST to open the coverage data file for appending, rather than always
creating the data file.

By default, coverage data generated by the instrumented executable is stored in a file named
TESTINSS.DAT. To avoid overwriting this file during test execution, the filename can be made unique
by selecting one of the following options from the Coverage result filename drop-down menu to
append to the default file name:

> Default

> Append Epoch

> Append PID

> Append PID and Epoch

clicast -lc option VCAST_ COVERAGE RESULT FILE NAME File Name Append Default
| File Name Append Epoch | File Name Append Pid | File Name Append Pid_
Epoch

By default, the coverage data is stored in a result file named
TESTINSS.DAT. To avoid overwriting this file during execution, make the
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filename unique by appending the Process ID (PID), Epoch time, or both to
that filename.

Execution Results go to stdout (C/C++ only)

Choose Tools => Options and click the Coverage tab. Then click the Options tab and the
Input/Output sub-tab if it is not selected.

When this option is set to True, the content that would otherwise go to the TESTINSS.DAT file is sent
to Standard Output after executing the instrumented application. This output can then be redirected
to a results filename, such as MY_RESULT.DAT.

The option takes effect after instrumentation and is available for Cover environments with C/C++
source files only.

clicast -lc option VCAST USE_STDOUT TRUE | FALSE

When this option is True, the content that would otherwise go into the
TESTINSS.DAT file is sent to standard output after executing the
instrumented application. This option can be set for Cover environments
with C/C++ source files only, and it takes effect after instrumentation.
The default value is False.

CLICAST-Only Coverage Options

clicast -lc option VCAST_ EMPTY STATEMENTS COVERABLE True | False

When this option is true, the empty statement, ';', is considered
coverable.

clicast -lc option VCAST_ HANDLE TERNARY OPERATOR True | False

Setting this option will cause the ternary (conditional) operator to be
treated as a branch. Changing this option causes basis paths to be
regenerated the next time the unit is instrumented.

clicast -lc option VCAST_ INSTRUMENT ASSIGNMENTS True | False

Setting this option to TRUE will cause assignment statements with boolean
or comparison operators to be covered by branch and MC/DC coverage. If this
option is TRUE, MC/DC will be suppressed for statements preceded by the
comment: VCAST DONT DO MCDC. If this option is FALSE, MC/DC will still be
done on assignment statements preceded by the comment: VCAST DO MCDC.

clicast -1lc option VCAST INSTRUMENT PARAMETERS [True | False]

Setting this option will cause parameters in function calls to be covered
by branch and MC/DC coverage. The default value is True.
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clicast -lc option VCAST_ INSTRUMENT SEPARATES True | False

This option will cause separate source files which are included into the
original source unit to be instrumented when initializing code coverage for
C/C++ files. The default value is True.

clicast -lc option VCAST REPORT ON_IMPLICIT DEFAULT CASE True | False

Setting this option will cause the implicit default case not provided at
the end of a switch-case block to be covered when instrumenting branch
coverage. The default value is False.

Setting Coverage Viewer Options

Choose Tools => Options and click the Coverage tab, then click the Coverage Viewer sub-tab.

The Coverage Viewer tab enables you to control the fonts and colors used in the Coverage Viewer.
By default, covered lines are shown in green, uncovered lines are shown in red, and non-executable
statements are shown in black. It is recommended that you use a monospaced font for the Coverage
Viewer (e.g. Courier) as that allows the tables and report to be aligned properly.

To Format the Text in the Coverage Viewer

Choose Tools => Options and click the Coverage tab, then click the Coverage Viewer sub-tab.
Choose one of the five contexts you want to change.

Covered Lines — lines or branches that have been completely covered.

Partially Covered Lines — lines that have multiple outcomes where some but not all outcomes have
been tested.

Covered-by-Analysis Lines - lines or branches that are fully or partially covered-by-analysis.
Uncovered Lines —lines or branches that have not yet been executed.

Uncoverable Lines — non-executable statements (e.g., comments).

To Change the Fonts

Choose Tools => Options and click the Coverage tab, then click the Coverage Viewer sub-tab.

The Font... button for each line type and the Change All Fonts... button enable you to select the font,
font style and size for one or all line types in the Coverage Viewer. The Default Fonts button enables
you to revert to the default font settings. Default font settings are: Courier font, Normal Font style, 10
pt Size.
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& Select Font X
Font Font style Size
| | [ Normal 10
Colonna MT N 6 N
Comic Sans MS Bold 7
Consolas Italic 8
Constantia Bold Italic ]
Cooper Black B |
Copperplate Gothic Bold 11
Copperplate Gothic Light 12
Corbel 14
16 =
Coaarieme Rleaan 10 :'
Effects Sample
Strikeout
Underline AaBbYyZz
Writing System
Any =

(P |[ X

To Reset the Fonts to Default

Choose Tools => Options and click the Coverage tab, then click the Coverage Viewer sub-tab.

Click the Default Fonts button. This option returns the font and color for each line type to the default
settings: Courier font, Normal Font style, 10 pt Size.

To Change Text Color

Choose Tools => Options and click the Coverage tab, then click the Coverage Viewer sub-tab.

The Text Color... buttons enable you to change the text color for each of the five line types.
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Q Select Color

Basic colors

(L AN
[ [ ([
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Custom colors
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’ Add to Custom Colors ‘ a [160 H Blue: [0 H

[ ‘DK H _xCancEI‘
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To Change Background Color

Choose Tools => Options and click the Coverage tab, then click the Coverage Viewer sub-tab.

The Background Color... buttons enable you to change the background color for the five line types.

Q Select Color

Basic colors

(L A 0 N
[ 0Ny I
O R T O O[]
EEEEENEN
[ N N N N B
(I (O (] [

Custom colors

Hue: | 120 Red: [0 =
’ H ‘ H | H ‘ Sat'LEEI lGreen'{lﬁgH
I (255 [o] e 100 [2
| Add to Custom Colors | val: [160 ’%l Blue: [0 I%]

l ‘DK ” _xCanoeI l
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Other Background Colors

Choose Tools => Options and click the Coverage tab, then click the Coverage Viewer sub-tab.

The Selection... button enables you to change the background color for selection highlights. This
setting can be reset to the default color by selecting View => Default Layout from the Menu Bar.

The Find... button enables you to change the background color for search highlights. This setting can
be reset to the default color by selecting View => Default Layout from the Menu Bar.

The MC/DC Table... button enables you to change the background color of MC/DC Tables in the
Coverage Viewer. This setting can be reset to the default color by selecting View => Default Layout
from the Menu Bar.

Cover Environment Options

Choose Tools => Options and click the Coverage tab, then click the Cover Environment sub-tab.

Q VectorCAST Options

GUI ] cfc++ | Ada | Wizard | Report | Target | Coverage

Options \ Coverage Viewer Cover Environment ‘
Suppressed Coverable Functions
BE
Other Options
Auto generate test result names Append to coverage data file
Starting Unit Number: n Types File Extension (Ada):

Apply Default l ‘ Load [ [ Cancel

Auto Generate Test Result Names

Choose Tools => Options and click the Coverage tab, then click the Cover Environment sub-tab.
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By default, adding a single test result file to a Cover environment asks for a name to be entered.
When multiple test results are added at once, VectorCAST gives you a choice to automatically name
them according to their filenames. This option causes VectorCAST to automatically name a single
test result using the filename just as is done for multiple test result files. For example, if the test result
file TESTINSS.DAT file is added and this option is on, the name of the test resultis TESTINSS.

This option is written to the environment’s .vcp file as AUTO_NAME_RESULTS: 0] 1.

clicast -e <env> Cover Options AUto_generate result name Y | N

When this option is set VectorCAST will automatically generate the result
name for this result file. Its default value is No (0).

Append to Coverage Data File

Choose Tools => Options and click the Coverage tab, then click the Cover Environment sub-tab.

=~ Note: For ADA, you must uncomment the appropriate block of code in the OPEN_FILE routine

'-.\_ . of 'vcast_cover_io.adb' before compiling the instrumented source files..

By default, this option is false, which means that the coverage results gathered during your
application execution are written to a new TESTINSS.DAT file each time you invoke the application. If
you do not rename the TESTINSS.DAT file in between application invocations, then data is
overwritten. Setting the option to true causes VectorCAST to append new coverage results to the
same TESTINSS.DAT file across consecutive invocations of your application.

This option is written to the environment’s .vcp file as VCAST_APPEND_TO_TESTINSS: 0| 1.

When set to 1 (True), it adds the line #define VCAST_APPEND_TO_TESTINSS 1 to the file vcast_c_options.h
in the environment directory. which is #included by the file c_cover_io.c/cpp. Alternatively, you could
use the compile define VCAST_APPEND_TO_TESTINSS when compiling instrumented source files
into the instrumented application, or you can add this define as a compilation argument for a source
file (Environment => Edit Source Options).

After changing this option, you must recompile the instrumented executable.

clicast -e <env> Options VCAST APPEND TO_ TESTINSS True | False

This option tells VectorCAST to open the coverage data file for appending,
rather than always creating the data file. The default value is False..

Starting Unit Number

Choose Tools => Options and click the Coverage tab, then click the Cover Environment sub-tab.

This option allows you to set the unit number applied to the first source file added to a Coverage
environment. This option is only necessary if you intend to combine coverage data files
(TESTINSS.DAT) from several Cover environments into one Cover environment because the unit
number is used in the TESTINSS.DAT file and there will be some collisions when several units are all
number 1. Before adding any source files, specify that the first unit added to a particular environment
should start with <num>, with the maximum being 100,000.
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Setting this option is not necessary if you are importing from another environment (Coverage =>
Import Results from Environment) or importing a coverage script (Coverage => Import from Script)
because VectorCAST does the unit-number translation for you.

This option is written to the environment’s .vcp file as VCAST_MIN_STARTING_UNIT_NUMBER:
<num>. Its default value is 1.

clicast -e <env> Cover Options STarting unit number <number>

This sets the starting unit number to be used for units added to the
coverage project. Note, this can only be changed prior to adding units to
the project.

Types File Extension (Ada)

Choose Tools => Options and click the Coverage tab, then click the Cover Environment sub-tab.

This option causes VectorCAST to put the coverage utilities in a file other than the instrumented unit.
Set this option to the file extension you want to use (such as .ads). The filename generated is vcast_
types_<unit number>.<file ext>, one for each unit instrumented.

This option is stored in the CCAST_.CFG file.

clicast -lc option VCAST_COVER_ SEPARATE TYPES FILES <ada file ext>

Specify that the coverage utilities be placed in a unit of type <ada file
ext> rather than the instrumented unit.

This option was formerly the environment variable VCAST_COVER_SEPARATE_TYPES_ FILES.

Ada File Extensions

Choose Tools => Options and click the Ada tab.
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@ VectorCAST Options ? X

GUI | cjC++ Ada Wizard Report Target | Coverage
Ada File Extensions

.ada
+ADA
.adb
.ADB

Apply Default Load Cancel

Add/Remove/Default Extensions

A source file is processed based solely on the source file extension — if a source file extension does
not match any extension in the lists, the file will not be processed. The Add and Remove buttons
enable the user to manipulate the lists. The Default buttons reset the lists to the standard language
file extension as shown above.

If your compiler uses a different extension than the default extensions provided, additional extensions
can be added using the Add button. When adding source files recursively, any file matching one of
these extensions is recognized as a source file.

clicast -e <env> cover options ADD ADA Extension <extension>

Add a non-default filename extension to the list of recognized source
file extensions. Its default values are *.ada *.ADA *.adb *.ADB *.a
*.A

Setting Report Options

As with the Coverage options, the Report options are saved in the CCAST_.CFG file for VectorCAST
Cover environments.

Report Content Options

Choose Tools => Options and click the Report tab, then click the Content sub-tab.

The Content sub-tab is used to change the way VectorCAST displays test execution reports and
coverage reports on an environment-wide scale. Pass your cursor over any of the options to see an
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explanation of that option in a tool-tip.

(81 VectorCAST Options
GUI CfC++ Ada Wizard Report Target Coverage

Content Format

Coverage Report Options

Sort Metrics report by directory Filter Metrics report:
Always display coverage in reports ® Indude subprograms and units

Display uninstrumented MC,/DC expressions in reports Indude only units
Display constant branch conditions in reports Show only Grand Totals

Always display function coverage

Verbose management report
Show the version of VectorCAST in the reports

File version command:
MNotes section template:

Report header:

Eind... OK Apply Default Load

Sort Metrics Report by Directory

By default, the Metrics report lists all the units in the environment alphabetically. Setting this option
causes the report to have one section per directory, sorted alphabetically. For each section, the full

search directory path and the units from that directory are listed.

clicast -lc Option VCAST_SORT METRICS RPT BY DIR <True | False>

Set to true if you want the Metrics report to be sorted by search

directory, rather than by unit alphabetically (default).

is False.

The default value
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Always Display Coverage in Reports

By default, the Aggregate Coverage Report includes all units in the environment and if they have no
coverage data, “No coverage data exists” is written for that unit. Turning on this option causes the
annotated source code for all units to be included in the Aggregate Coverage Report, even if a unit
has no coverage data.

clicast -lc option VCAST DISPLAY EMPTY COVERAGE True | False

In the Aggregate Coverage Report, include the annotated source code for all
units in the environment, even if a unit does not have coverage data. If
false, “No coverage data exists” is displayed for those units instead. The
default value is False.

Display Uninstrumented MCDC Expressions in Reports

To display uninstrumented expressions in the Metrics Report when MC/DC or Statement + MC/DC
coverage is initialized, set the "Display uninstrumented MCDC expressions in reports" option.
This option adds an Uninstrumented Expressions section to the Metrics Report that identifies the unit,
subprogram and line number of any MC/DC expressions that require MC/DC analysis but have not
been instrumented by VectorCAST.

The report contains the following information which the user may use to refactor the expression so
that VectorCAST is able to instrument it completely:
> The unit name that contains the uninstrumented expression
> The subprogram that contains the expression
> The operator in the expression that was not instrumented for MCDC or Statement + MCDC
> The line number in the original source file on which the expression occurs
> The column on the indicated line in the original source file where the operator occurs

~ =~ Note: Uninstrumented expressions may be due to the user having turned off MC/DC
I'k ;,-'instrumentation by setting options such as "Instrument logical expressions in assignment

statements" to False. Contact VectorCAST Technical Support for clarification on the effects of
instrumentation options on the content of the Uninstrumented Expressions report.

clicast -lc option VCAST DISPLAY UNINST EXPR TRUE | FALSE

The default value is FALSE, except for Industry Mode "DO-178 B/C
(Avionics)", for which it is True.

Display Constant Branch Conditions in Reports

When enabled, this option adds a new section to the Metrics report that identifies the unit,
subprogram, and line number of any branch or MC/DC expressions that have constant values, such
as"if (1)".
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clicast -lc Option VCAST DISPLAY CONST BRANCH CONDITIONS <True | False>

When True, this option adds a section to the Metrics report that identifies
the unit, subprogram, and line number of any branch or MC/DC expressions
that have constant values, such as "if (1)". The default value is False.

Filter Metrics Report

This option enables you to reduce the detail that is displayed in the Metrics report. By default the
option is set to "Include subprograms and units," (No_Filtering) which generates the familiar Metrics
report with all units and subprograms included.

Include Subprograms and Units (NO_FILTERING)

Metrics Report

Configuration Data

Environment Name FILTER_REPCORT
Date of Report Creation 15 FEB 2019
Time of Report Creation  10:28:38 AM

Metrics
Statement
Unit Subprogram Complexity Statements
database Get_Table_Record 1 1/1{100%)
Update_Table_Record 1 1/1(100%)
TOTALS 2 2 212 (100%)
manager Add_Included_Dessert 3 2/ 4(50%)
Place_Order 5 10 /17 (58%)
Clear_Table 2 0/12(0%)
Get_Check_Total 1 0/2(0%)
Add_Party_To_Waiting_List 3 0/7(0%)
Get_Mext_Party_To_Be_Seated 2 0/3(0%)
TOTALS 6 16 12 1 45 (26%)
manager_driver main 8 0719 (0%)
TOTALS 1 8 01719 (0%)
whitebox InitDay 1 071(0%)
InitCalor 1 0/1(0%)
Initialize 1 0/4(0%)
TOTALS 3 3 016 (0%)
GRAND TOTALS 12 29 1417172 (19%)

The other choices for filtering reduce the amount of detail in the report. Choosing "Include only units"
(Subprogram_Detail) causes the Metrics report to show only the unit names and their totals for the
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number of subprograms, complexity, and coverage.

Include only Units (SUBPROGRAM_DETAIL)

Metrics Report

Configuration Data

Environment Name FILTER_REPORT
Date of Report Creation 15 FEB 2019
Time of Report Creation  10:32:37 AM

Metrics

Statement

Unit Subprogram Complexity Statements
database 2 2 212 (100%)
manager 6 16 121 45 (26%)
manager_driver 1 8 0719 (0%)
whitebox 3 3 0176 (0%)
GRAND TOTALS 12 29 147172 (19%)

Choosing "Show only Grand Totals" (Unit_Detail) causes the Metrics report to show only the very last
line, the GRAND TOTALS for each column.

Show only Grand Totals (UNIT_DETAIL)
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Metrics Report

Configuration Data

Environment Name FILTER_REPCRT
Date of Report Creation 15 FEB 2019
Time of Report Creation  10:35:08 AM

Metrics

Statement

Unit Subprogram Complexity Statements
GRAND TOTALS 12 29 14172 (19%)

~ == Note: If the option "Sort Metrics report by directory” is also set, then the "Show only Grand
'-k!j-'Totals" setting causes the Metrics report to have a single GRAND TOTAL line for each
 directory.

clicast -lc Option METRICS TOTAL LEVEL DISPLAY No_Filtering | Subprogram
Detail | Unit Detail

Specify which results to filter out of the Metrics Report. The default
value is No Filtering.

Verbose Management Report

When True, this option copies the contents of the 'Test Notes' box in the Test Case Editor to the

Management Report. One possible use for this is for test requirement numbers to be correlated to test
cases in the Management Report.

clicast -1lc option VCAST VERBOSE MANAGEMENT REPORT True | False

Copies the contents of the 'Test Notes' box in the Test Case Editor to the
Test Case Management Report. Its default value is FALSE.

Show the Version of VectorCAST in the Reports

When this option is set, the version and build date of VectorCAST is added to the Configuration
section of the following reports:

> Test Case Management report

> Aggregate Coverage report
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> Metrics report
> Test Case Data report
> Execution Results report

clicast -lc option VCAST_RPTS_ SHOW_VERSION True | False

Show the VectorCAST version in the configuration section of the reports.
The default value is False

File Version Command

If acommand is supplied, the command is executed on each UUT source file and any non-stubbed
units. The results of the command are included in the Test Case Management Report and the Full
Test Report.

For example, setting this option to 1s -1 (on Linux) causes the following information to be added to
the two reports:

FILE VERSION REPORT
Unit Name: File Name and Version Information (ls -1)

manager : —-IWXIr-xXr-x 1 mdm None 2012 May 18 14:31
C:\Cygwin\home\mdm\cvs\sga testing\SOURCE\C\TUTORIAL\manager.c

The analogous command on Windows is: dir /b.

On Linux, VectorCAST executes the following command:

<supplied command> <full path to each UUT>

On Windows, VectorCAST executes the following command:

cmd /c “<supplied command> <full path to each UUT>"

The full path to each UUT is derived from the Source directories used in the environment.

clicast option VCAST FILE VERSION COMMAND <command>

Command executed for each source file in the test environment, and a
section added to the Test Case Management and Full reports listing the name
of each unit in the test environment and the information generated by this
command. If this command is empty, then the File Version section fo the
report will not be created. <command> is a quoted string. It has no default
value.

Notes Section Template

In the Test Case Notes tab, you can import a text template. This feature is useful if you want to
document the requirements tested by each test case following a standard format. Before importing
the template, first specify the template file. To do this, choose Tools => Options dialog, Report tab,
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Content sub-tab. Enter the full path to the template file for the option “Notes section template.”

To use the template in test case Notes, first specify the template file. If the Notes tab of a test case is
empty and a template file is specified, then the template is automatically loaded when the test case is
opened. You can also right-click in the Notes tab and choose Import template. The text from the
template file appears in the Notes tab at the cursor location.

clicast option VCAST NOTES_SECTION TEMPLATE <Path to Template text file>

This option allows you to enter a path to a text file that contains a
template for the Notes section of the test case.

Report Header

This option prepends a text string to the title or adds a new section to the Full Report, just below the
title, to include the contents of a file in TEXT or HTML format. Input can be a text string, or a file
containing several lines.

If an HTML file is provided, the contents should provide a <div> section with a table. For example:
<div class='report-block'>

<h2>Additional Data</h2>
<table class='table table-small'>
<tr><th>Tests created by</th><td>Fred Williams</td></tr>
<tr><th>Source revision</th><td>123abc789</td></tr>
</table>
</div>

clicast option VCAST RPTS HEADER <text to prepend to title> | <header text>
| <html file>

Prepend a text string to the title or add a new section to the Full Report,
just below the title, to include the contents of a file in TEXT or HTML
format. Input can be a text string, or a file containing several lines. If
an HTML file is provided, the contents should provide a <div> section with
a table.

Report Format Options

Choose Tools => Options and click the Report tab , then click the Format sub-tab.

The Format sub-tab is used to change the formatting options for HTML and text reports. Pass your
cursor over any of the options to see an explanation of that option in a tool-tip.
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@ VectorCAST Options

Content Farmat

| Gu | crc++ } Ada ] Wizard | Report | Target I Coverage

Background color for passing cells: I
Background color for failing cells: I

Background color for partially passing cells: I

Report header: |
Report format:

@ HTML

HTML Text

) Text

Custom C55:

Setting Format Options

Content Format

Apply Default J [ Load J [

Cancel

Backaround color for passing cells: ‘
Background color for failing cells: ‘
Background color for partially passing cells:

Report header: [

Report format:

@ HTML

() Text

Background Color for Passing Cells

Choose Tools => Options and click the Report tab, then click the Format sub-tab. This background
color is used for passing data cells in the Parameter Tree.
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clicast VCAST_RPTS_TABLE DATA PASS BGCOLOR <color>

Background color used for passing data cells in tables in the UI. The
default color is #ccffcc, a light green.

Background Color for Failing Cells

Choose Tools => Options and click the Report tab, then click the Format sub-tab. This background
color is used for failing data cells in the Parameter Tree.

clicast option VCAST RPTS_TABLE_DATA FAIL BGCOLOR <color>

Background color used for failing data cells in tables in the UI. The
default color is #ffffcc, a light pink.

Background Color for Partially Passing Cells

Choose Tools => Options and click the Report tab, then click the Format sub-tab. This background
color is used for partially passing data cells in the Parameter Tree.

clicast option VCAST RPTS TABLE DATA PARTIAL BGCOLOR <color>

Background color used for partially passing data cells in tables in the UI.
The default color is #ffffcc, a light yellow.

Report Format

Choose Tools => Options and click the Report tab, then click the Format sub-tab.

The Report Format option determines if reports are displayed in HTML or Text. The default setting is
HTML. If you choose HTML, you can view the reports within VectorCAST or in an external browser. If
you choose text, you can view them within VectorCAST or in an external text editor.

Note that a test does not need to be re-executed in order to see the Execution report in a different
format.

clicast -lc option VCAST_ CUSTOM REPORT FORMAT HTML | TEXT

Output format for VectorCAST reports: HTML or TEXT. The default value is
HTML.

Setting Custom CSS

Choose Tools => Options and click the Report tab, then click the Format sub-tab, and the HTML
sub-tab.

To apply a custom CSS file to use in the HTML reports, enter the path to the custom CSS file.Your
custom style sheet is appended when reports are generated and the contents of the custom style
sheet are embedded in the <style> section following the default styles, when the reports are
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generated.

If the option is not set or the file cannot be found, the default CSS is used. The default CSS is located
at $VECTORCAST DIR/python/vector/apps/ReportBuilder/css.

clicast -lc option VCAST_RPTS CUSTOM CSS <path to custom.css file

Reports use the default cascading style sheets (*.css) located in
SVECTORCAST DIR/python/vector/apps/ReportBuilder/css/, unless a custom
style sheet is specified in this option. Environment variables in the path
to the custom style sheet are supported, using this syntax $(ENV_VAR). When
used, the contents of the custom style sheet are embedded in each report,
between the <style>...</style> tags in the header section after the default
styles allowing for CSS style overriding.

Text Report Options

Choose Tools => Options and click the Report tab, then click the Format sub-tab, and the Text
sub-tab.

The Text sub-tab has options that are honored when the Report Format is Text.

| HTML Text

Unit column width: l 19 B:
Testcase column width: l 24 B:

Subprogram column width: | 21 B:
Date column width: | 11 B:

Result column width: 13 |5 Complexity column width: | 10 |5
Coverage result column width: | 18 5 Notes column width: =
Delimiter:

Wrap the text in the notes section

Unit Column Width

The Unit Column Width option specifies the width of the “Units” column in Text reports.
The default Unit column width is 19 characters. To change the width, specify another size in the spin
box.

clicast option VCAST RPTS UNIT COLUMN WIDTH <width>

Width (in characters) of unit column in text reports. Its default value is
19.

Subprogram Column Width

The Subprogram Column Width option specifies the width of the “Subprogram” column in Text
reports.
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The default Subprogram column width is 21 characters. To change the width, specify another size in
the spin box.

clicast option VCAST RPTS_SUBPROGRAM COLUMN WIDTH <width>

Width (in characters) of subprogram columns in text reports. Its default
value is 21.

Testcase Column Width

The Testcase Column Width option specifies the width of the “Test Case” column in Text reports.
The default Testcase column width is 24 characters. To change the width, specify another size in the
spin box.

clicast option VCAST RPTS_TESTCASE_COLUMN WIDTH <width>

Width (in characters) of testcase column in text reports. Its default value
is 24.

Date Column Width

The Date Column Width option specifies the width of the “Date” column in Text reports.
The default Date column width is 11 characters. To change the width, specify another size in the spin
box.

clicast option VCAST RPTS DATE COLUMN WIDTH <width>

Width (in characters) of date column in text reports. Its default value is
11.

Result Column Width

The Results Column Width option specifies the width of the “Results” (i.e. “Pass/Fail”) column of Text
reports.

The default Results column width is 16 characters. To change the width, specify another size in the
spin box.
clicast option VCAST RPTS RESULT COLUMN WIDTH <width>

Width (in characters) of result columns in text reports. Its default value
is 16.

Complexity Column Width

The Complexity Column Width option specifies the width of the “Complexity” column in Metrics tables
of Text reports.
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The default Complexity column width is 10 characters. To change the width, specify another size in
the spin box.

clicast option VCAST RPTS_COMPLEXITY COLUMN WIDTH <width>

Width (in characters) of complexity column in text reports. Its default
value is 10.

Coverage Result Column Width

The Coverage Results Column Width option specifies the width of the “Coverage Results” (i.e.
“Statement Coverage”) column of Text reports.

The default Coverage Results column width is 18 characters. To change the width, specify another
size in the spin box.
clicast option VCAST RPTS_COVERAGE_RESULT COLUMN WIDTH <width>

Width (in characters) of coverage result columns in text reports. Its
default value is 18.

Notes Column Width

The Notes Column Width option specifies the width of the “Notes” column in Text reports.
The default Notes column width is 30 characters. To change the width, specify another size in the
spin box.

clicast option VCAST RPTS NOTES_COLUMN WIDTH <width>

Width (in characters) of notes columns in text reports. Its default value
is 30.

Delimiter

The character separator for the Cover report created by the CLICAST report commands:cover
report csv_metricsandreports alternate. Enterthe characterin quotes, asin“@”. To
enter a tab, use “\t”. Valid delimiters are: ?,"; [ {}[]@ ~#9$ _\t \n

clicast Option VCAST RPTS DELIMITER <delimiter>

Character separator used in two CLICAST report commands cover report csv_
metrics and reports alternate. The default value is comma “,”.

Wrap Text in the Notes Section

Setting this option causes the text in the Notes section to wrap at 80 characters in the Test Case Data
and Full Reports in either TEXT or HTML format.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



SETTING REPORT OPTIONS 242

clicast Option VCAST RPTS WRAP NOTES True | False

This option will cause the text in the notes section to wrap at the first
space before 80 characters. The default value is FALSE.
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Change-Based Testing

Change-Based Testing (CBT) automatically identifies the minimum tests that must be run for each
code change. VectorCAST scans the code for changes since the last test run, identifies the sub-set of
tests that are affected by the change and automatically re-runs only those tests.

Change-Based Testing results in greatly reduced test time, allowing for more frequent testing, and
ensuring that bugs are fixed when they are introduced, instead of during a full test cycle at a later
date.

To perform an incremental build, right-click on a node in the Project Tree and select Build/Execute
=> Incremental from the context menu. Upon completion, the Manage Incremental Rebuild Report is
produced and displayed in the MDI window.

Performing Build/Execute => Incremental on a migrated Cover environment will;

> Create the environment if it does not exist in the workspace,
> Update the sources from the base directories,

> Do anincremental instrument on the source files and remove any affected results/testcases,
and

> Execute any removed tests.

After an incremental rebuild the Manage Incremental Rebuild Report is produced to summarize the
results. The report provides the status from the Incremental Rebuild, the number of tests preserved
for that environment, and the number of tests that required re-execution.

Manage Incremental Rebuild

Environments Affected

Environment Rebuild Status Unaffected Tests Affected Tests Total Tests
VectorCAST_MinGW_C++ / TestSuite / BASIC_CLASS_BLACKBOX  Full Rebuild Succeeded 0 2 2
VectorCAST_MinGW_C++ / TestSuite / BASIC_CLASS_WHITEBOX  Full Rebuild Succeeded 0 3 3
VectorCAST_MinGW_C++ / TestSuite / TUTORIAL_CPP Rebuild Unnecessary 2 0 2
Totals 212 (100%) 2 5 7
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Covered By Analysis (CBA)

Covered By Analysis (CBA) allows users to augment test coverage metrics with coverage analysis
data sets. Small portions of embedded applications are commonly impossible to test, but regulated
industries require documented analysis of uncovered code to meet the requirement of 100%
structural coverage.

VectorCAST CBA provides the ability to do code analysis directly within VectorCAST using the
Coverage Analysis Editor and combines the test and analysis coverage metrics in a single report.
VectorCAST CBA can also import analysis files, including those generated by third party tools.

These examples are not intended to be step-by-step tutorials, but rather an overview of the tool
features that are applicable to each workflow. All examples were run using Windows.

~ =~ Note: For some time, we have been updating VectorCAST to use an alternate coverage
'-,M J,-'viewer mode called Source File Perspective (SFP). Normally coverage is viewed using the
~ pre-processed file or translation unit. As an alternative to Translation Unit (TU) viewing, you
can choose to view the coverage from the original Source File Perspective. There are still
more functions in VectorCAST to be updated for this viewing mode. But if you find this view
valuable, please let us know as we continue to update other features of VectorCAST to utilize

this new viewing mode.

CBA has been updated to use SFP as an option. A section, "Using Coverage Analysis With
SFP" on page 257, has been added to end of this chapter to show the workflow using this new
perspective.

To Add Coverage Analysis

The environment must first be instrumented for coverage. A CBA Analysis result is associated with
one source file. To add Coverage Analysis for a selected source file, select the CBA button L on
the Toolbar. Clicking the CBA button requires a source file to be selected. Alternatively, right-click a
source filename in the Source Files pane and select Add Coverage Analysis from the context
menu.

The Coverage Analysis Editor opens in the MDI Window and a Covered By Analysis node displays in
the Results pane. A CBA data file is created for the selected source file and this Analysis result
displays beneath the Covered By Analysis node. When an Analysis result is first created, it is empty

|
and contains no data. Empty Analysis results display the ; icon, even if they contain notes or
requirements. Each CBA data file corresponds to a single source file, but you can create multiple
Analysis results per source file.
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Environment View

Filename

B L.—_l cover_demo
i || database.c
. h‘ manager.c

[ manager_driver.c

CBAdata file is
created for the
selected source file,
manager.c

Click to add Coverage
Analysis for the selected file

Name

IV

E Coverage Data
E @Covered By Anal

2[5 TestResuts

( CBA node

[ ClearTable

-0
O
O
O

Sis

: Q&EBAJ‘uanager
] AddIncludedDessert

'] Get_Check_Total
B Place_Order

Using the Coverage Analysis Editor

( Coverage Analysis Editor )‘

o e o

Sraees

ot oot .

Once an Analysis result has been created, the Coverage Analysis Editor can be opened at any time
by double-clicking on the Analysis result.

In the Coverage Analysis Editor, the Notes tab on the right is a free-form text editor allowing you to
annotate the associated analysis. Use the Requirements pane to trace the Project Requirements and
Test Case Requirements associated with the selected code. The Requirements tab is populated by
VectorCAST Requirements Gateway. Use the Save button to save inputs.

Statement Coverage

With Statement coverage instrumented, the Coverage Analysis Editor displays boxes on the left for
statement outcomes that are uncovered. To mark a statement or condition as "considered covered",
select the check box. Lines covered by analysis are displayed in blue.

manager_driver
lines 1 2

Use the Notes
pane to
annotate the
analysis

Select to apply
coverage by
analysis.

printf ("USAGE: manager driver CHOICE\n"):

printf ("
printf ("
printf ("

void do_choice (

CHOICE should be one of:\n"):
Place_Order\n");
ClearTable\n"):

Ll
Il
v

om0

o
I
v

heck Total\n"))
AddIncludedDessert\n™y

Lines covered by analysis

char choice )

displayed in Blue.

)
|

tiotes N Redurements |
Trstrumenned Ses: 33 (100%) .- Jllﬂ_w_lv_ibdkmm_w
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In the Coverage Analysis Editor, a check box does not appear next to a line if it is already covered by
a test result. Regular test results, if they are present in the environment, take precedence over CBA
results.

Branch Coverage

When Branch coverage is instrumented in the environment, the Coverage Analysis Editor displays
each subprogram with a True branch (T) for the entry result, and True and False branches (T) (F) for
each expression.

To mark a condition as having the True branch covered, select the check box in the (T) column. The "
(T)" is displayed in blue. The branch is now partially covered because the True branch is Covered By
Analysis, and the False branch is not covered.

To mark an expression as having the False branch covered, select the check box in the (F) column in
the Coverage Analysis Editor. The "(F)" is displayed in blue.
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Covered by test
execution results; no |
check box available

”,pﬂ"\qyftch(Order.Entree] {

3 1 (T) tase Steak
TableData.CheckTotal += 14;
break:

case Chicken :
TableData.CheckTotal += 10;
break:

case Lobster :
TableData.CheckTotal += 18:;
break:;

caze Pasta @
TableData.CheckTotal 4+= 12;
break:

default :
break:

=
_!x |

Ly
[¥]

L
L

Ly
T

[
w

}
Data.UpdateTableRecord (Table, &TableData): lm
H
= wvoid Manager::ClearTable (int Table)
{
4 4] (] Manager: :ClearTable
Data.DeleteRecord (Table);

}

= int Manager: :GetCheckTotal (i ahle
3 [ Manager: :GetCheckTotal
TableDataType TableData:
Data.DeleteTableRecord (&TableData) ;
Data GetTableRecord (Table, &TableData):
Expression is partially ableData.CheckTotal;
covered because True
= branch is covered b}l' er: :AddPartyToWaitingList (char®* Name)
analysis o _
& 4] — ddPartyToWaitingList
i=0; )
& 1 ¥ (T) if (WaitingListSize > 39)
WaitingListSize = 0;

3 2 ¥ (T} [« (F) while (Name && *Name) {
WaitingList[WaitingListS5ize] [i++] = *Name;
Both (T) and (F) Name++;

branches are
covered by

in
(=]

[]

analysis providing
full coverage

As with Statement coverage, if either or both of the True and False branches is already covered by
regular test results, then the check box is not available in the Coverage Analysis Editor, and the
expression shows yellow if partially covered, or green if already fully covered.

MC/DC Coverage

To add coverage analysis for a condition with multiple sub-conditions when MC/DC Coverage is
instrumented, you annotate that one or more rows of the Equivalence Pairs table is covered.

To access the equivalence pair table, click the arrow “#* to the left of the condition. The truth table
opens and a check box is displayed for each row. When a checkbox is selected, the associated sub-
condition is considered "covered" and displayed in blue.
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o Coveage Araiyes Edkior s A

b Ced M

open/close table.

[ Toggle arrow to ] ‘

ITVITIAT)

@ it
O asDuees:s = Piae?
2 4] [ Manager: :AddTIncludedDessert
2 1 () (1 if(!
| 2 1.1 () () Order) .
recurn; :
2 2 () (F) if( s
2 2.1 (T) () Order-»Entree == Steak && et B . 0005, st ot e s s o
2 2.2 T) [ Order->Salad = Caesar &&
¥ 2 2.3 ( ) (F) Order->Beverage == MixedDrink) {
cdh =2 3
[0 (T) (T} (T) Equivalence PairTable
(T) (T) (E) / displayedin blue
L] (T) (F) (T}
[ (E) (T} (T)
COrder->Dessert = Pies;
(TIFY indicators for b

the associated
sub-condition are
shown in blue.

To Edit an Existing Analysis Result

Any existing Analysis results can be edited, regardless of how they were created. This includes
Analysis results that are imported via . cvr and also after rebuilding an environment.

Double-click an existing Analysis result in the Test Results pane to open the Coverage Analysis
Editor. Alternatively, right-click on the Analysis result and select Edit Requirements/Notes from the
pop-up menu. The contextual menu allows you to Remove, Rename, Update and view the associated
properties of the Analysis result. Removing an Analysis result deletes its data, notes, and
requirements from the environment.

Nlame - ) _ :
EI Coverage Data N 1

E] @Cnvered By Analysis ] 1
H CBA_manager_driver
E| L‘__ﬂ Test Results l} Remave
O [ Place_order HElEE
O [ Get_Check_Tot;
O '] ClearTable Edit Requirements/Motes
=L '] AddIndudedDe Properties

Activate Coverage Animation

Update
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Associating an Analysis Result With Source File

Sometimes an Analysis result loses its association with the unit, as in the case of renaming the
Analysis result. If this occurs, you can associate a source file with an imported analysis file. Open the
editor by either double-clicking on the imported analysis file name in the CBA node, or right-clicking
and selecting Edit Requirements/Notes from the menu. Next, select a file from the project and click
the Associate Source File button to create an association. The associated source file will open in
the editor.

8 VectorCAST/Cover 6.3 - G\vector\vc63_23165_cha\examples\environments\cover_demo\cover_demo.vcp

File Edit View Environment Project Coverage Tools Window Help

A~ B8 =8 48t - a RO o
Environment View @® | € CoverageAnalyssEdtor X |

Filename v|s B P @ DemoImportResults ? X |

E| E, cover_demo I =

[s7 database.c
manager.c
i [ manager _driver.c [

T

—
—

Select source file

[v]

Name b
E| Q Coverage Data

E! @Covered By Analysis
@ CBA_manager

Remave
=-y TestResults

O [ addinciudedn)
O [ ClearTable
O @Get_chedgnl

O [+ Place_order
A Activate Coverage Animation

Messages )

“Wessage | Eror |

Processing options file c\vector\vca3_23165_cha\CC
Processing options file C:\vectorlvc63_23165_chale:
Coverage Environment is Opened

Opening test case window

Rename Enter Analysis

(] [

Opening test case window | Motes | Requirements I
]
3 Jobs (finished) c:\vector\vc63_23165_cha\edgfe

Instrumented files: 3/3(100%) C:jvector/vc63_23165_cba/examplesfenvironments/cover_demof

Viewing CBA Coverage in the Coverage Viewer

CBA coverage is displayed in blue in the Coverage Viewer. When viewing CBA lines in the Coverage
Viewer, hover over a CBA line to see the associated CBA notes.
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‘ [Q] Coverage il
»

‘ Coverage results for manager _driver.c

[+]

Fun Cond (T}

Green = Covered
A = Covered only by CBA

4 2 (m
5 "
n z .
7 in n A a 1
19 - ef argv[1][0] }:
Green = Covered vo]COVERED_BY_ANALYSIS - COVERED_EY_AMNALYSIS - CBA_manager_driver_2
{ |AddIndudedDessert
ClearTable

Get_Check_Total
Place_Order

Lines covered only by CBA results are displayed in green (indicating the line is covered) with a blue
"A" (indicating the line is covered only by CBA).

Lines covered by both regular execution results and CBA results are displayed in green (indicating
the line is covered) and with a blue asterisk "*" (for statement) or a blue "T" or "F" (for branch), which
indicates that it is also covered by CBA.

To Change Covered-By-Analysis Display Color

The default Covered-By-Analysis display color is blue. To change the color select Tools => Options
from the Menu bar. On the Tools => Options dialog, select the Coverage tab and the Report sub-
tab.

B vectorCAST Gptions

—
Gl | Cjce+ | Ade | Report | Target | Cowgrage \

— ) J
Options | | Report | | Cover Emironment .

d Lines :e"'" =Dy -An Line:
os Pk ) Change Pont... | Change Font.. Covered-by-Analysis Lines
Change Text Colo. J Change Text Color... ] Change Text Coloc.
Change = ] e Coles [ = “ered—by—nnalys:.s Lines

l
[ Change Font... ]
[ Change Text Color... ]
[ l

Change Background Color. ..

Uncorvered Lines Uncverabie Lines.
Uncoverable e
(Change Font. | Change Font.
Change Text Color... ] Change Text Color,..
Change Colot, | o Cokr,
| change a1 Fonts Defait Fonts
o A Default | Read Cancel

Use the buttons provided in the Covered-By-Analysis group box to change the font, text color and
background color. When changes are complete, select the Apply button to save the changes to the
.CFGfile.
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Working With Analysis Files
To Import Analysis Files

Importing Analysis Files allows the creation of analysis files from other tools. To import CBA data from
a text file, select Coverage => Import Coverage Analysis from the Menu bar. An Open File dialog is
displayed allowing you to select the Analysis file to be imported. By default, the file extensions ".dat"
and ".cba" are selected as the two supported file types. The syntax for .cbafilesis: unit
name:<source code line number>.Imported CBA Analysis results cannot be edited.

To Export Analysis Files

To export CBA data, select Coverage => Export Script => Analysis Results... from the Menu bar.
A Save As dialog is displayed allowing you to name the coverage file to be created. By default, the file
extension ".cvr" is selected as the supported file type.

clicast -e <env> Cover EXPORT CBA <scriptfile>

Generate a script containing Coverage By Analysis results.

To Remove Analysis Files

To remove CBA data files, right-click on the Analysis result and select Remove from the context
menu. The CBA coverage data, Notes, and Requirements are removed.

Alternatively, from the Menu Bar select Coverage => Delete Coverage Analysis. This menu item
removes CBA Analysis results and their Notes and Requirements from the environment.

Re-Instrumenting With CBA Data

When source files in a Cover environment are un-instrumented or have their coverage type changed,
the CBA data is invalidated. However, the Notes and Requirements for CBA are automatically
retained and include information on the data that was invalidated. VectorCAST writes information
about the deleted data in the Notes tab, appending to any Notes that were already there. When you

0
see a CBA Analysis result with the icon indicating it is empty @ , double-click the icon to view the
information in the Notes.

Viewing Analysis Data in Reports

Covered By Analysis Report

The Covered By Analysis (CBA) Report provides an overview of the Analysis data, including the total
number of lines or conditions covered and any associated notes and requirements. The CBA Report
includes only CBA results and disregards any regular test case results which normally take
precedence over CBA results.

To access the Covered By Analysis Report, select Environment => View => Covered By Analysis
Report from the Menu Bar.
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Covered By Analysis Report

Configuration Data

Environment Name cover_demo
Date of Report Creation 15 FEB 2019
Time of Report Creation 11:10:00 AM

Covered By Analysis
Covered By Analysis, Per Line

Unit Subprogram Sub.ID Line ResultFile
manager.c  Add_Included_Dessert 1 4 CBA_manager
Add_Party_To_Waiting_List 5 1 CBA_manager

2 CBA_manager

Covered By Analysis Result File: CBA_manager

Unit Subprogram Complexity Statements -
. CBA results provide 25% of the coverage
manager.c Add_Included Dessert 3 174 (25%) for the subprogram Add_Included _Dessert
Add_Party_To_Waiting_List 3 277 (28% and 28% of the coverage for the
Not subprogram Add_Party_To_Waiting_List
oles

manager
lines 1 4

51

52

Approved by : J. Smith

The CBA Report has two sections: The Covered By Analysis, Per Line section and the Covered
By Analysis Result File section(s).

The Covered By Analysis, Per Line section lists each covered line in the unit, and identifies which
CBA result file covers that line. The Subprogram ID corresponds to the left-hand number in the
Coverage Viewer and CBA Editor. The Line number corresponds to the right-hand number in the
Coverage Viewer and CBA Editor when the coverage type is Statement. The Line number represents
the branch or decision number when the coverage type is other than Statement. There may be more
than one CBA result covering a line. If the CBA result covers the True (T) outcome of a branch or
decision, "(T)" is displayed in the line column. Similarly, if it covers the False (F) outcome, "(F)" is
displayed.
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'y CBA_manager # X \
Subp Cond (T)

1
2
3
4
5
[

414

WaitingList [WaitingListSize++] [i] = 0O;
}
char* Get_Next Party To_Be_ Seated(void)

Covered By Analysis, Per Line
Line Result File

4 CBA_manager
1

Unit Subprogram
manager.c Add_Included_Dessert
Add_Party_To_Waiting_Lis|

CBA_manager
CBA_manager
Subprogram ID &
corresponds to subprogram
5 in the CBA Editor and in Line 2 corresponds to line

the Coverage Viewer 2in the Coverage Viewer

o and the CBA Editor
Subp Lond
99 5 1 A
100 5 2 a i = > §)
101 5 3 W e = 0:
103 5 4 while (Name
104 5 £ Waitinglist[WaitingListSize] [i++] = *Name;
105 5 3 Name

}

WaitingList[WaitinglistSize++][i] = O;

=
i1
n
)

}
= char* Get_Next Party To Be Seated(void)
{

The Covered By Analysis Result File section includes one table for each CBA result file. The table
is similar to the Metrics Report in that it shows the number of statements and/or branches covered by
that CBA result. For Statement and Branch coverage, only the number of lines or conditions that are
Covered by Analysis are shown.

For MC/DC or Level A coverage, the number of conditions covered by CBA are shown. However, for
the MCDC Pairs column, both CBA results and execution results are considered. An MC/DC Pair is
considered satisfied if at least one of the pair components (or row) is a CBA result. The remaining
component may be either a CBA result or an execution result.

In the example below, one pair is covered. One component is covered by the CBA result file Add_
Included_Dessert (row 1). The other component (row 3) is covered by an execution result.
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Condition 1

Unit manager.c
Subprogram Add_Included_Dessert
Condition 1

Source line 14

Actual (Order->Entree == (STH
Expression is  && Order->Beverage =

Condition “a™ Order->Entree == (STE/

Covered By Analysis

Covered By Analysis, Per Line

Unit Subprogram Sub.ID Line Covered ResultFile

manager.c Add_Included_Dessert 1 1 F) CBA_manager
11 m CBA_manager
12 m CBA_manager
13 (F) CBA_manager

(Ca is}}
::col;'?si)')io" "B"  Orger->Salad == (CAE: Covered By Analysis Result File: CBA_manager
oo Unit program C Branch MCDC Pairs *
(coc"isl)t)m" € Order->Beverage == (M manager.c Add_Included_Dessert 3 4717 (23%) 1/6 (16%)
éimpliﬁ_ed . ((a && b) &&c) * An MCDC Pair is considered satisfied in the table above if at leagi6n€ of the pair
xpression is components comes from the CBA result referenced in the tabl, e other component may
be provided by any CBA or execution result
Row 2 is a CBAresult and is
therefore included in the Row Ca Cb Cc Rsit Pa Pb Pc

MCDC Pairs column results | T T T T 5 3 2

A2 T T F F 1
: 3 T F T F 1

Row 5 is an execution result 5 FE T T F 1
Pa a pair was satisfied (1/5)
all pairs:  1/5
Pb a pair was satisfied (1/3)
all pairs:  1/3
Pc a pair was satisfied by analysis (1/2)
all pairs:  1/2

Pairs satisfied: 3 of 3 (100% )

clicast -lc -e <env> Cover REPort

Covered By Analysis Report.

Aggregate Coverage Report

CBA

In the Aggregate Coverage Report, items that are only Covered by Analysis are indicated by the
character 'A’ and a blue background. Otherwise, the execution results are displayed using a green
background to indicate covered by execution. Red background indicates uncovered.

Aggregate Coverage

Code coverage for manager.cpp

rts/tutorial/cpp/cpptypes.h”
— cpp/database.h"

pp/manager.h”

cific orders based on the

Green = Covered by test

execution

Coverage Type Statement
Unit manager
Test Case Aggregate
#include "C:/vcast/vcl9 5767 sdf nextgen repo:
#include "C:/vcast/vcl9/ 45767 sdf nexsaan—zana o
#include "C:/vcast/vcl9_45767_sdf_ng
Manager: :Manager () {
11 WaitingListSize = 0;
12 WaitingListIndex 0:
/* This function will add a free dessert to spe
entree, salad, and beverage choice
void Manager::AddIncludedDessert (Or
{
21 W if (!Order)
22 return;
23 * if (Order->Entree == Steak &&
Order->Salad == Caesar &&
Order->Beverage == MixedDrink) {
24 ' Order->Dessert = Pies;
} else
25 2 if (Order->Entree == Lobster &&
Order->Salad == Green &&
ine) {
26 Blue (A) = Covered By Analysis T

T
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Metrics Report

In the Metrics Report, when CBA results are present in the environment, they are displayed in italics
in the row below the subprogram and the coverage achieved by test execution is displayed below the

CBA results.
Metrics Report
Configuration Data
Environment Name cover_demo
Date of Report Creation 14 FEB 2019
Time of Report Creation  2:08:52 PM
Metrics
Unit Subprogram Complexity Statements 11% of the coverage is
manager.c Add_Included_Dessert 3 374 (75%) achieved through analysis
Place_Order 5 14 /17 (82%)
Subprogram Place_Order has Analysis 2717 (11%)
both CBA results and test Execution 12/17 (70%) 70% of the coverage
execution results Clear_Table 2 12 /12 (100%) is achieved through
Get_Check_Total 1 2172 (100%) test execution results
Add_Party_To_Waiting_List 3 0/7(0%)
Get_Next_Party_To_Be_Seated 2 2/ 3 (66%)
TOTALS 6 16 33145 (73%)
Analysis 2/ 45 (4%)
Execution 31 /45 (68%)
GRAND TOTALS 6 16 33145 (73%)
Analysis Totals and Grand 274 _(J%‘J .
Execution Totals break out 31745 (68%)

both CBA and
Execution results

Using Coverage Analysis With SFP

The environment must first be instrumented for coverage. CBA Analysis results in SFP are not
associated with source files; therefore, a single result can be used for many source files.

Steps to change the coverage view mode from Translation Unit (TU) to Source File (SFP):
1. Select Tools > Options ...

2. Select the Coverage Tab.

3. In the Options sub-tab, select Source File in the Coverage perspective area.

4. Select OK (any open coverage viewers will automatically closed).

5. Open the coverage viewer for a file by selecting the file, right-clicking, and choosing Open
Coverage Viewer.
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To Add Coverage Analysis
g Right-click source and choose Add Coverage Analysis or click Toolbar button @

> Useris prompted to choose a CBA Result or enter a new result.
>> Note: "Active CBA Result"
>>> The CBA tab must be current to add coverage analysis.

>>> The Active CBA result will store all coverage analysis.

>>> The Active CBA result can be switched.

> Coverage viewer opens with the CBA tab set current.

> Uncovered coverable items show empty checkboxes.
>> Note: Covered items cannot be marked as covered by analysis.

>> Check the box(es) to mark as covered by analysis.
>> Enter a justification in the Notes pane.

>> (Click Save.
>>> Coverage now reflects the CBA:
¢ |nthe Environment view

¢ Inthe source view of the Source Coverage Viewer
¢ Inthe line details

¢ Inthereports

>> Covered items by analysis are marked with an "A".
>> Source lines with analysis coverage are colored Blue.

To Add or Remove Coverage Analysis for Multiple Lines

Select one or more source lines in the source view.
Right-click and choose Add Coverage Analysis or Remove Coverage Analysis.
You will notice the checkboxes in the Coverable section change.
Enter a justification in the Notes.
Click Save.
>> Coverage now reflects the CBA.

> Notes:
>> These menu items are only enabled when the CBA tab is current.

v V V V V

>> Adding/Removing coverage analysis is only done for the Active CBA Result.

To Add or Remove Coverage Analysis for MC/DC

> Adding coverage analysis is done on the Rows in the Equivalence Pairs Table in the bottom
MC/DC pane.
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>>Uncovered pair rows display an empty checkbox under the Covered column.

>> To add coverage analysis for a condition in an MC/DC expression:
>>> Select the condition in the Coverable section. The MC/DC table now
shows rows only for that condition.

>>> Check the empty checkbox(es) under the Covered column for the
appropriate rows.

>>> Enter a justification in the Notes.
>>> Save.

>>> Coverage now reflects the CBA

¢ The pair coverage for this condition will now show an "A" for
"Analysis".

To Edit an Existing Result

> If you do not already know which files have CBA results, then identify the source files with
analysis for the result by:

>> Generating the CBA report to identify which files to edit.

>> Unchecking all results except for the one you want to edit, and then inspecting
Environment view for source files with coverage.

> Open the coverage viewer for the source files.

> To edit existing annotations, go to the source lines colored blue in the source view.

Changes for the Covered By Analysis Report

> The line number is used for SFP (instead of the subprogram ID).
> For MC/DC, the Decision ID and Condition ID are used in SFP.

The Aggregate Report

In the Aggregate Coverage Report, items that are only Covered by Analysis are indicated by the
character 'A' and a blue background. To see the coverage information, click the ‘+’ to the left of the
line number.
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Probe Points

VectorCAST Probe Points allow the user to insert user-defined blocks of code, or probe points, before
or after any executable statement. Probe points can be inserted during unit, API, or system testing
and are created and maintained on a per-unit basis. The probe points are maintained as the source
code changes, unless the coverage type changes or the source code changes such that the probe
point no longer references the same coverable line. In that case, the probe point is dropped and the
user is notified in the Message window.

Probe points are frequently used in the following testing scenarios:

Capturing local variables during program execution

Injecting spurious values to allow testing of error handling code
Patching faulty code to test a fix prior to committing the change
Debugging hard-to-trigger race conditions

Recording detailed control flow

vV V. V V V V

Dynamically instrumenting device software to isolate defects

Function Probe Points

Function probe points are associated with a function and are inserted either at the entry point of a
function (inserted after the first executable line) or at the end of a function (inserted right before each
exit point).

Entry and Exit function probe points can be entered via the Probe Point Editor. Small black dots e in
the left-hand column of the Coverage Viewer indicate a possible probe point location. To insert a
probe point, click on the black dot next to the executable line where you want to insert the probe point.
The dot will change to a green circle @ indicating an active probe point and a new node will be added
to the Probe Points editing pane on the right with text edit boxes activated under the node.

22 2 3 () ) . if (Order->Entree == Steak && L
Order->5alad == Caesar &&
COrder->Beverage == MixedDrink) {
b 2 4 . Order->Dessert = Pies;
} else
28 2 5 )y ) = if (Order->Entree == Lobster &&
Order->S5alad = Green &&
Order->Beverage = Wine) {
32 2 3 . Order->Dessert = Cake;
3

S wvoid Manager::PlaceOrder (int Table, int Seat, OrderT
37 3 0 [
38 . . i ﬂ&
2|  Click on dot to open g (i
40 probe polnt editor o - @ void Manager::PlaceQrder (int Table, int Seat, OrderType Order)
42 = = vecast_probe print( "Entering PlaceCrder\n" ):
43 3 5 . T4 \
Probe point inserted at
entry
vecast_probe print( "Exiting PlaceOrder\n" ):
Probe point inserted at all
exits
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The Probe Point Editor allows you to enter the source code for the probe point. To insert and execute
a function entry probe point, click on the top text edit box to activate the editor widget and enter the
code to be inserted upon entering the function.

To insert and execute a function exit probe point, click on the bottom edit box to activate the editor
widget and enter the code to be inserted at all exit points of the function.

In the Probe Point Report, function probe points are indicated by listing (function) inthe Line
column. Function entry probe points are listed under the Code Before column. Function exit probe
points are listed under the Code After column.

Probe Points
Q...

PI'Obe POiﬂtS Indicates function

probe point

Applied probe points

ID  Unit Function Line

1 manager Manager:PlaceOrder (function)

Function exit
probe point

Function entry
probe point

Code Before Code After

vcast_probe_print( "Entering PlaceCrder \n" ); vcast_probe print( "Exiting PlaceOrder \n" )

Function Entry Probe Points

Function entry probe points are inserted just inside the opening curly brace in C++, or after the
declarative section in C. This clicast-only option is provided to instruct VectorCAST to insert the
function probe point before the declarative section for C sources.

clicast -lc option VCAST_FUNC_PROBE_BEFORE DECL True | False

Set this option to True to force the insertion of function based probe
points before the declarative region of the function in C. The default
value is False.

The default value for this option is False, meaning insert the function probe point in the default
location, after the declarative section. The environment must be re-instrumented for a change to this
option to take effect.

In our example below, we insert a function probe point for the Place_Order function. By default, the
probe point is inserted after the declarative section as shown.
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Add function probe point

= @ int PFlace_Order(table_index type Table,
seat_index type Seat,
struct order_ type Order)

{
struct tablgess struct table_data_type Table Data;

4 20 () Place der €5€ wcast probe print{ "function probe insert example™ );
37 o201 e Data §€57/VCAST BRANCH_INSTRUMENTATION_ DOINT_REALTIME (vcast_unit_branch_bytes_9,9,3,1);
39 el2 2 Tabl E_qété €5§ WVCAST_ STATEMENT INSTRUMENTATION POINT REALTIME (vcast_unit_stmt_bytes_95,9,2);

5 Table_Data = Get_Table_Record(Table);
VCAST_STATEMENT INSTRUMENTATION POINT_REALTIME (veast_unit_stmt_bytes_3,%,3) ;]
VCAST_FUNC_PROBE_BEFORE_DECLiS |£e) tapie psta 1= Occupied = v crue; - SHnir_STmE_bvEes_
set to False, so the function probe pointis  |e€€2  vcaST_STATEMENT INSTRUMENTATION POINT REALTIME (veast_unit_stmt_bytes_9,9,4) ]
inserted after the declaration €€3 Table_Data.Number_In Darty = Table Data.Number_In DParty + 1;
€€4  VCAST_STATEMENT INSTRUMENTATION_ DOINT REALTIME (vcast_unit_stmt_bytes_9,9,5);
€€5 Table Data.Order([Seat] = Order;

Add function
probe point

= @ int Place_Order (table_index type Table,
seat_index type Seat,
struct order_type Order)

struct table_data_type Table Data;

34 20 (] Place er

37 +2 01 5 vcast_probe_print( "function probe insert example” );

39 +[2 2 struct table_data_type Table_Data;

40 .2 3 CAST_BRENCH INSTRUMENTATICN_ POINT_REALTIME (vcast_unit_branch bytes_5,9,3,1);
41 + 2 4 ST_STATEMENT_INSTRUMENTATION_POINT_REALTIME (veast_unit_stmt_bytes_3%,9,2);

3/Table_Data = Get_Table_ Record(Table);

) VCAST_STATEMENT INSTRUMENTATION_POINT_REALTIME (veast_unit_stmt_bytes_9,9,3);
1 Table_Data.Is_Occupied = v_true;

2 VCAST_STATEMENT_INSTRUMENTATION_POINT_REALTIME (veast_unit_stmt_bytes_9,5,4);
3 Table_Data.Number_In Party = Table Data.Number_In Party + 1;
4

s

VCAST_FUNC_PROBE_BEFORE_DECLis |4«
setto True, so the function probe pointis €

inserted before the declaration VCRST_STATEMENT_INSTRUMENTATION_POINT_REALTIME (vcast_unit_stmt_bytes_3,9,5);

5 Table Data.Order[Seat] = Order;

In environment scripts (.env, .enc)and probe pointfiles (. pp), function entry probe points are
specified in the usual manner with the addition of the following line to identify the probe point as an
function entry probe point:

PROBE_LOCATION: FUNCTION

For example:

PROBE_LOCATION: FUNCTION

PROBE FUNCTION: my function

PROBE_CODE :

vcast probe print ("*** BEGINNING OF FUNCTION ***\n");
END PROBE_CODE:

Function Exit Probe Points

Function Exit probe points are inserted right before each exit point. Specifically, if the function is void
(), then the probe point is executed at the end of execution. If the function has one or more return()
calls, then the probe point executes before the return() call and therefore before any function that
might be called in the return() function. A Function Exit probe point is useful for calling VCAST_
DUMP_COVERAGE_DATA() in a Cover environment, for example.

In environment scripts (.env, .enc)and probe pointfiles (. pp), function exit probe points are
specified in the same manner as a function entry probe point, with the addition of the following lines :
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PROBE_CODE_AFTER

END_PROBE_CODE_AFTER

For example:

PROBE LOCATION: FUNCTION

PROBE_ FUNCTION: my_function

PROBE CODE AFTER:

vcast probe print ("*** END OF FUNCTION ***\n");
END PROBE CODE AFTER:

Probe Point Order of Execution

A function probe point generally executes prior to any other probe points in the function. However,
there are two special cases:

> When using a Branch or Statement+Branch coverage with a regular probe point on the

function's entry point (C++ only).

> When using a regular probe point on a declaration that is executable.

For C++ source code, the order of execution is:

o~ N~

6.

Entry point probe point (only with Branch or Statement+Branch coverage)
Function Entry probe point

Probe point "before™" an executable line in the declarative section

Probe point "after" an executable line in the declarative section

Probe point "before" first executable line

Probe point "after" first executable line

For C source code with the option VCAST _FUNC_PROBE_BEFORE_DECL set to False (default),
the order of execution is:

o &~ b=

Probe point "before" an executable line in the declarative section
Probe point "after" an executable line in the declarative section
Function Entry probe point

Probe point "before" first executable line

Probe point "after first executable line

For C source code with the option VCAST_FUNC_PROBE_BEFORE_DECL set to True, the order of
execution is:

o R~ wh =

Function Entry probe point

Probe point "before" and executable line in the declarative section
Probe point "after" an executable line in the declarative section
Probe point "before" first executable line

Probe point "after" first executable line
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Using the Probe Point Editor
Open the Probe Point Editor

To insert probe points, the environment must first be instrumented for coverage. Available coverage
types are Statement, Branch, Basis Paths, MC/DC, Statement+Branch, Statement+MC/DC, and
Probe Point. There are multiple ways to open the Probe Point Editor:

> Select an instrumented source file in the Source Files pane and click the Edit Probe Points
button @ on the Toolbar.

> Right-click the instrumented source file in the Source Files pane and select Edit Probe Points
from the context menu.

> Inthe Coverage Viewer, click the Edit Probe Points button @ located on the tab.

A Edit Probe Points button )

Q] Coverage / ? X |
E! Coverage and Probes for manager_driver.c 7 X |
Subp Cond (T) I})’
41 1 13 " - witch ( argv[1l][0] )

]

case 'p': case 'P':

1 14 - order.Entree = STEAK;
45 1 15 . Place Order(l, 1, order);
45 1 16 . break;

case 'g':

> In the Coverage Viewer, click on any Probe Point Dot. Any of the states (Empty, Enabled, or
Disabled) will open the Editor.

Q) Coverage ? X I
E Coverage and Probes for manager_driver.c ® M X |
Subp Cond (T)
41 1 13 * . switch ( argv[l 11 )
{

case 'p': case '"P':
r.Entres = STERE;

rder {1, 1, order);
Click on Empty . h
Enabled  or Disabled

probe point dots to open
editor

The Coverage Viewer opens in the MDI area in the left pane and displays the coverage and probe
points. The Probe Point Editor opens in the right pane.
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Coverage X

1) (o] Coverage and Probes for manager.c ® # X

File Scope Probe Point 331

Probe point inserted at line 1 1
Probe Points &
Salad —— GREEN & ©\¢ void Add_Ir Dessert (struct order_type* Order)
N@1 1 ir Entree == STEAK &

int( "start probe" ):

Indicates probe
points inserted,
saved and applied

vcast_pr

struct table data_type Table Data:

clicast -1lc Option VCAST ENABLE PROBE POINTS True | False

Set this option to False to disable the use of probe points. The default
value is True.

Insert a Probe Point

Probe points are associated with one unit. To open the Probe Point Editor and add a new probe point,
select an instrumented source file in the Source Files pane and click the Edit Probe Points button @
on the Toolbar. Alternatively, you can right-click the UUT or subprogram in the Test Case Tree and
select Edit Probe Points from the context menu.

Small black dots e in the left-hand column of the Coverage View pane indicate a possible probe point
location. To insert a probe point, click on the black dot next to the executable line where you want to
insert the probe point. The dot will change to a green circle@ indicating an active probe point and a
new node will be added to the Probe Points editing pane on the right with text edit boxes activated
under the node.

~ =~ Note: Probe points are not available for MC/DC sub conditions. Only coverable statements

'-k___;,-'and branches can be probed.

The Probe Point Editor allows you to enter the source code for the probe point. To insert and execute
a probe point before the line of code is executed, click on the top text edit box to activate the editor
widget. To insert and execute a probe point after the line of code is executed, click on the bottom text
edit box and activate the editor widget.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



USING THE PROBE POINT EDITOR 267

E Coverage & X ‘
Chgpied ) &) Coverage and Probes for managerc @ 2 X |
Subp | Cond | (1) Statements 549

File Scope Probe Point ,@

R e
/* BAllow 10 Parties to wait */
static name_type WaitingList[10]:
static unsigned int WaitingListSize = 0;
static unsigned int WaitingListIndex = 0;
/* This function will add a free dessert to spec
entree, salad, and beverage choice */
+|void Add_Included Dessert (struct order_type* Or Probe Points ,@

Probe point inserted at
last line of function
generates two edit boxes

+ void Add_Included Dessert (strt

order_type* Order)
@11 i -

21

23
Inserted Before

Click in the bottom node Inssrted After
to enter a probe point
after line 1 4

atrnot tabhle data tvne Tahle Data: T

» | P

* int Place_Order (table_index_type Table
seat_index_type Seat,
struct order_type Orde

{

When Statement coverage is on, only the top text edit box is available for return () statements.
When Branch coverage is on, no probe point can be set at the entry point to a function.

Insert a File Scope Probe Point

VectorCAST Probe Point supports adding a probe point at file scope. Only one File Scope probe point
can be entered per unit. Any valid code is accepted, such as new function definitions or global
variables.

To add a File Scope probe point, first instrument the unit or environment for coverage. In the example
below, the environment is instrumented for Statement coverage.

Open the Probe Point Editor by selecting an instrumented source file in the Source Files pane and

clicking the Edit Probe Points button @ on the Toolbar. Alternatively, you can right-click the UUT or
subprogram in the Test Case Tree and select Edit Probe Points from the context menu.

The File Scope Probe Point Editor is located in the top right pane of the Probe Point Editor. Click
within the editor to activate, and enter the File Scope probe point code.

Clicking on the probe point icon @ in the File Scope Probe Point Editor toggles the File Scope probe
point between the active and inactive states. To deactivate the File Scope probe point, single-click on
the active probe point icon @ . The inactive probe pointicon " is displayed in the File Scope Probe
Point Editor.

= Coverage -
o) B e manaiC“;ﬁ o ofvte/ doectizic [ B
Subp Cond (T) =

F=® File Scope Probe Point %
VT UpUaTe TaNIT KECULU|Caui_LiusA_Cype Lauic,
/* Allow 10 Parties to wait */ [ o

static name_type WaitingList[10]: float foo( float x )
static unsigned int WaitingListSize = 0: vcast_probe_print flgac( x )
static unsigned int WaitingListIndex = 0; . return x+1;
* This function will af spec L
! cnraee. e, st Enterthe File Scope et %"“k one of the Test
© + | void Add Included Desse probe point here or ompile buttons to
- - check the code

17 1 1 = . i er->Entree == STERK && Probe Points ,ﬂ

21 1 2 x .

Click one of the Test Compile buttons ﬁ to test the code. Clicking the Test Compile button will
test compile all active probe points (both File Scope and regular function scope). See "Test Compile a
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Probe Point" on page 268 for more information.

When you save and apply the probe points for the unit, the File Scope probe pointis inserted in the
instrumented source file just after the last #include line.

File Scope probe points are written to the regression scripts along with the regular function scope

probe points.

Using File Scope Probe Points with Older Environments
When using environments created with earlier versions of VectorCAST, the source file must be re-
instrumented before compiling an environment containing a File Scope probe point.

If you attempt to test compile a unit with a File Scope probe point in an old environment, you will
receive an error message notifying you to re-instrument the unit.

The file scope probe point cannot be test compiled until the unit is re-instrumented.

@OK

If the old environment contains regular probe points and you attempt to add a File Scope probe point,
a warning message appears when you attempt to test compile a unit. You have the option to continue
the test compile operation on the regular probe point or to abort the operation.

[B) VectorCAST

The file scope probe point cannot be test compiled until the unit is re-instrumented.

Do you want to try to test compile other probe points?

| Test compile anyway H Cancel ‘
| M

Select the Test compile anyway button to continue the operation. A compile error is generated if the
regular probe point depends on the File Scope probe point. Otherwise, it compiles without error. In
this case, a compile error is expected during the test compile because the File Scope probe point is
not included in the test compile. Or select the Cancel button to abort the operation.

Test Compile a Probe Point

A Test Compile button ,,.,L'Ej:] is located in the upper right of the Probe Point Editor and the File Scope
Probe Point Editor. This button performs a test compile of all active probe points in the unit. Note that
deactivated probe points are not compiled.

If you attempt to test compile a unit with a File Scope probe point in an old environment, you will
receive an error message notifying you to re-instrument the unit. See "Using File Scope Probe Points
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with Older Environments" on page 268.

A test compile can be performed on a probe point in any status. It can be Not Saved, Not Applied, or
Applied. See "Probe Point Status Buttons" on page 272 for more information.

The test compile process preprocesses the unit, inserts the probe points into the preprocessed file
and compiles the file.

Click the Test Compile button to perform a test compile. Upon successful completion of the compile,
a confirmation dialog is displayed.

Probe Points ,,ﬁ:[h
Test Complle ﬂ;ﬁdd;lnci’Jded_Dessert (struct order_type* Order)
button B @11 = if (Order->Entree == STERK &&
JrrEannn Inserted Beforesssssssssx /

X
Iﬂ'l Test compile was successful, ) — =

: pr

GConfirmation dialog for
test compile

Error output from this action is displayed at the bottom of the Probe Point Editor. Clicking the File

[Ehy
button ‘& located at the top of the Test Compile Errors pane opens the preprocessed file, enabling
you to diagnose the compile error.
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—_—
® Probe Point Editor ? X |
Not saved | & manager # X |
E '~ File Scope Probe Point ,’@
= * |void Add Included
- ‘ |
17 1 1 * @| if(Order->Entree
Order->5alad
Order->Beverar|
21 1 2 . Order->Dessert
} else
23 1 3 & . if (Order->Entr
Order— Probe Points. ,ﬁ]
Order—
7 1 4 . Order—>Desse = void Add_Included Dessert(struct order type* Order)
} B @1 1 * if (Order->Entree == STERK &&
} vcast_probe_print( "test );

t Place Order(tal
ES
st

Click button to open the
temporary preprocessed file with
the active probe points inserted

G N

-

D]

Test compile failed due to

Test Compile Error:

missing closing quote mark (") J

{

ded_Dessert':
terminating " character
veast_probe_print( "test );

erminating " charactez

weast_probe_printl "test );

C:\VCAST\examples\environments\gs_demo\cover_demo\cover_demo\VCAST_TMP.test_pp.collapsed.c:47:20:

\
C:'\VCBSI'\examples'\lslvironmenbs\qa_dem\cover_demo\covar_demn'\VCAST_TMP.test_pp,ccllapsed,c: In function 'Add_Inclu

C:\VCAST\examples\environments\ga_demo\cover_demo\cover_demo\VCAST_THP.test_pp.collapsed.c:47:20: warning: missing

Error output

error: missing t

& manager.c: Preprocessed Probe Points

B LI I

=y

1 manager.c: Preprocessed Probe Points o/ X% ‘

Order->Dessert = CREE;
1
}

int Place_Order(table_index_type Table,
seat_index_type Seat,
struct order_type Order)
{

struct table_data_type Table_Data;

€U s+ This ction will add a free dessert to specific orders based on the
€1 entree, salad, and beverage choice */

€2  void Add_Included_Dessert (struct order_type* Order)
€3

€4

[SB i it iTnserted Before probe point id=ghtiikidiiig
€€ weast_probe _print{ "test );

€7 if(Order->Entres == STERK &&

€3 Order->Salad == CAESAR &&

€3 Order->Beverage == MIXED DRINE) {

70

7L Order->Dessert = PIE;

72

73 } else if(Order->Entree == LOBSTER &&

74 Order->Salad == GREEN &&

75 Order->Beverage == WINE) {

Find: [Befara probe_point_id=g* s snewsws | v] T 44

Preprocessed file jumps
to the location of the
probe point error

Hatch Case

-

D

Writable Col: 51 Line: 65 Q:—)

Saving and Applying Probe Points

When editing is complete, Save and Apply the probe point.

Edits and changes to probe points can be saved by doing any of the following:

> Clicking the Not Saved status button on the Probe Point Editor tab automatically saves and

then applies the probe point by performing an incremental rebuild.

> Clicking the Save button on the Toolbar (which saves the changes in the Probe Point Editor with

current focus).
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> Clicking the Save All button on the Toolbar (which saves all modified probe points in all units).
> Selecting File => Save.
> Closing the Probe Point Editor and selecting Yes in the confirm dialog.

Probe points can be applied to all units by selecting Environment => Reinstrument All Source.

Once applied, the probe point text appears in the instrumented version of the UUT, in the
environment directory.

clicast -e <COVER ENV> [-u <unit>] Cover PROBE point APPly

Applies the probe points. Causes the unit(s) with the probe point to be
reinstrumented.

Apply All Probe Points

VectorCAST provides the ability to apply all un-applied probe points in all units at the same time.
From the Probe Point icon's drop-down menu, select Apply All Probe Points to save and apply the
Probe Points in all modified units.

) B @ 0 |
Activate All Probe Points

Deactivate All Probe Paints
Delete All Probe Points

Apply All Probe Points
Import... h‘

Export...

Probe Point Listing
Execution Data Repaort

A confirmation dialog appears to confirm the action.

Q Confirm Apply All

Pressing Yes will apply all probe paoints,
Are you sure you want to continue?

‘ Yesg ‘ ‘ Mo ‘

If No is selected, no units are applied and the action is aborted.

If Yes is selected, a confirmation dialog is shown for each modified unit, asking whether to save or
not.
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& VectorCAST

Save probe changes for file:
! % manager?

[ Yes ] [ Mo ] [ Cancel

If No is selected, no changes are saved and the Probe Point Editor for the unit is closed.

If Yes is selected the changes are saved, the Probe Point Editor for the unit is closed, and the
affected units are re-instrumented.

If Cancel is selected, no changes are saved and the Probe Point Editor remains open.

Probe Point Status Buttons

A status button and icon are shown on the left of the Probe Point Editor tab to indicate the status of
existing probe points:

Em = Contains no probe points.

= = Probe point edits have been made and not yet saved. Clicking the
button automatically saves and applies the probe points.

= Probe point edits have been saved but not inserted into the unit.
Clicking the button applies the probe point and re-instruments the unit.
Probe points can be applied to all units by selecting Environment =>
Reinstrument All Source.

= Probe points applied.

A right-click context menu is provided in the Coverage View pane allowing the user to quickly
Remove All Probe Points, Expand All Subprograms, and Collapse All subprograms.

The keyboard shortcuts Select All (Ctrl+A) and Copy (Ctrl+C) are also available from the context
menu in the Coverage View pane.

A similar right-click context menu is provided in the Probe Points editing pane allowing the user to
Expand All nodes, Collapse All nodes or Remove All Probe Points.

Edit a Probe Point

To edit an existing probe point, right-click the source file in the Source File Tree and select Edit
Probe Points from the context menu. Alternatively, select an instrumented source file in the Source
Files pane and click the Edit Probe Points button @ on the Toolbar. The Probe Point Editor opens
showing the nodes in the rightmost pane. Expand the probe point node to open the text editor and
click to enter editing mode.

To insert and execute a probe point before the line of code is executed, click on the top text edit box to
activate the editor widget. To insert and execute a probe point after the line of code is executed, click
on the bottom text edit box and activate the editor widget.
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= 5
[Motsaved | & Coverage and Probes for manager.c ® Z X |
Subp Cond (T) Statements 64°%: [

File Scope Probe Point  4F51
#include "C:/VCAST/examples/environments/qga_demg
struct table_data_type Get_Table_Record(table_in
void Update_Table_Record(table_index type Table,
/* Bllow 10 Parties to wait */

static name_type WaitingList[10]:

static unsigned int WaitingListSize = 0;

static unsigned int WaitingListIndex = 0;

/* This function will add a free dessert to speg FEEAlE ﬁ

entree, salad, and beverage choice */ © » void Add Included Dessert(struct order type* Order)

= + void Bdd_Included Dessert(struct order_type* Or 5 @1 4 Order—>Dessert — CAKE;
{ ?
17 1 1 + «| if(Order->Entree == STEBK && vcast_probe_print( "Dessert Value" )|
Order->Salad == CAESAR && Probe point will be
Order->Beverage == MIXED | inserted before the
21 1 2 Lo Order->Dessert = PIE; selected line is executed

} else

Click in text box to
activate editor widget

Inserted After

27 Order->Dessert = CAKE;

= + int Place_Order(table_ index type Table,

When editing is complete, Save and Apply the probe point.

Built-in Functions and Macros

The Probe Point Editor provides built-in functions and macros for ease of use in creating probe points.

VectorCAST provides a replacement function for printf named vcast_probe_print() . This
function, when included in a probe point that was reached during test execution, prints out the
variables of string, integer, unsigned int, or floating point data types to the TESTINSS.DAT file for
Cover environments.

Using veast_probe print () rather than print£ ensures that data will be captured even when
testing an embedded target.

Note that a warning is displayed whenever the printf command is entered in the editor. To turn off
the warning, select the checkbox. To reinstate the warning at any time, from the Menu bar, select
View => Default Layout.

The vecast_probe print () functions will auto-complete when you begin typing "veast_"into the
Probe Point Editor. Select the appropriate function from the drop-down menu.

=t~ * woid ARdd Included Dessert (struct order type* Order)

- @1 1 . if (Crdexr->Entree — STEAFK &&

wCE

char * message

vcast_probe_print_floa ( float value ) Select the probe_print
veast_probe_print_int (int value ) function for your
vecast_probe_print_unsigned { unsigned int value ) -

WCAST DUMP_COVERAGE DATA  { void ) variable data type

VCAST_CLEAR_COVERAGE_DATA  ( void ) 1

vcast_probe print();

This function allows text output from the test to be captured to a file for inclusion
in the Execution Results Report. Only character strings with double quotes are
accepted.

vcast probe print float():;

This function allows floating point variable output from the test to be captured to
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a file for inclusion in the Execution Results Report. Only floating point values are
accepted.

vcast probe print int();

This function allows integer output from the test to be captured to a file for
inclusion in the Execution Results Report. Only integer values are accepted.

vcast probe print unsigned() ;

This function allows unsigned int output from the test to be captured to a file for
inclusion in the Execution Results Report. Only unsigned int values are
accepted.

VCAST DUMP_COVERAGE DATA (void) ;

This function writes out the coverage data in the buffer to a file when the probe
point is executed. The default file is TESTINSS.DAT.

Note that if the option "Enable the coverage clear API" (VCAST_ENABLE_
DATA_CLEAR_API)is True, the user can also call VCAST_CLEAR _
COVERAGE_DATA() in a probe point, which clears the buffer when the probe
point is executed. Also, when the option "Dump buffered coverage data on exit"
(VCAST_DUMP_COVERAGE_AT_EXIT) is True, any data remaining in the
buffer is written to the TESTINSS.DAT file when the instrumented application
finishes executing.

VCAST_CLEAR COVERAGE_DATA (void) ;

This function clears collected coverage data for current execution when called.
Requires VCAST_ENABLE_DATA CLEAR_API to be defined at compile time.

Deactivate/Activate Probe Points

Clicking on the probe point icon @ in either the Coverage Viewer or the Probe Point Editor toggles the
probe point between the active and inactive states. To deactivate an individual probe point, single-
click on the active probe pointicon @ . The inactive probe pointicon " is displayed in both the
Coverage Viewer and the Probe Point Editor.

To deactivate all probe points in all units, select Deactivate All Probe Points from the drop-down
menu next to the Edit Probe Points button on the toolbar. A Confirmation dialog appears to confirm
that you wish to deactivate all probe points. Selecting the No button cancels the deactivation.
Selecting the Yes button deactivates all probe points and performs an incremental rebuild of the
environment.

Deactivated probe points cannot be edited. A probe point must be in an active state to edit.

To activate an individual probe point, single-click on the inactive probe pointicon " . The active probe
pointicon @ is displayed in both panes of the Editor.

To activate all probe points in all units, select Activate All Probe Points from the drop-down menu
next to the Edit Probe Points button on the toolbar. A Confirmation dialog appears to confirm that
you wish to activate all probe points. Selecting the No button cancels the activation. Selecting the Yes
button activates all probe points and performs an incremental rebuild.

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



PROBE POINT-ONLY INSTRUMENTATION 275

E Coverage ? X ‘
[hotsaved ) & Coverage and Probes for manager.c ® 2 X ‘
Subp | Cond (1) Statements 64% =1 O File Scope Probe Point 41
enLres, Salad, &nd DEVEIays CHULGE "7
+ void Rdd Included Dessert (struct order type
{
17 1 1 : if (Order->Entree == STERK &&
Order->Salad == CAESAR && ]

Order->Beverage
Order->D t

Probe Points 4 INactive probe

23

27 o
Single-click in either
| location to deactivate
- probe point Rec

Remove Probe Points from Editor

37

Inserted After

41

To remove a single probe point from the Probe Point Editor, right click on the green probe point icon
@ in either the Coverage Viewer or the Probe Point Editor and select Remove Probe Point from the
context menu. Both active and inactive probe points can be removed. A Confirm Remove dialog
appears, and selecting the Yes button removes the probe point and displays the available probe point
icon e.

To remove all active and inactive probe points from the unit, right-click within either the Coverage
Viewer or the Probe Point Editor and select Remove All Probe Points from the context menu. A
Confirm Remove dialog appears, and selecting the Yes button removes all probe points and displays
the available probe pointicon e.

< == Note: Selecting "Remove" probe points temporarily removes them from the Probe Point

':,M J,-' Editor. "Removing" differs from "Deleting" in that it can be undone by closing the Editor and not

saving. Probe points are not permanently removed (or "Deleted") until the file is saved.

Delete All Probe Points

To permanently delete all probe points, select Delete All Probe Points from the drop-down menu
next to the Probe Point button on the toolbar.

~ =~ Note: Selecting the Delete All Probe Points option permanently removes all probe points in
[ |

Y all units in the environment, and cannot be undone.

clicast -e <COVER ENV> Cover PROBE point REMove all

Remove all active and inactive probe points from the environment and
incrementally rebuild.

Probe Point-Only Instrumentation

In Cover environments, VectorCAST Probe allows users to apply Probe Point-only instrumentation.
This feature allows users to insert probe points without first instrumenting the environment for
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coverage.

To initialize Probe Point-only instrumentation, first select a source file in the Source Files pane. From
the Menu Bar, select Coverage => Initialize => Probe Point. Alternatively, right-click on the source
file and select Instrument => Probe Point from the context menu.

- L] - T e — - R o o l— -
M - 'H. - R ! Statement
L -
. - . Branch
4|  Environment View S T ——— )
: —— - , Basis Paths
Filtered files: 4of 4 » SEEtEMents | MC/DC
—— -
[¢] database.c v Function

[ | Function+Function Call
|§ manager_driver.c, me—] Statement+Branch
B whitchos.c Statement+HC/DC

( Select source file | B G Comup Sems '\%

A Confirm Result Changes dialog may open, alerting the user to a change in instrumentation type for
the source file. Note that the coverage data in the result files will be removed. To retain any Notes and
Requirements, select the checkbox in the bottom pane. Select the Make Change button to confirm. A
process dialog will appear as the file is instrumented for Probe Points.

& Confirm result changes

The following files have changed contents or instrumentation type.

C:NCAST jexamples/environments/ga_demojcover_demo/manager.c

The corresponding coverage data in these result files will be removed.
You may keep any Motes and Requirements by checking the boxes below.

Data Set *  Keep Motes and Requirements
= [/ TestData 1

@ AddIncludedDessert

[&] ClearTable

] Get_Ched:_Total

[} Place_Order

‘ OMEkE Change | ‘ x Cancel ‘
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Capture Local Variable Values

Probe points can be used to record the values of a parameter passed into a function on each

invocation, or to count the number of times that the function is called.

In the example below, notice that we can insert variable declarations as well as executable
statements like the call to vcast_probe_print.

—@ Coverage X l
Applied ]E Coverage and Probes for manager [i\ A ‘
a
Subp Cond (T) Statements 26% = File Scope Probe Paint ‘m

#include "C:/VCAST/tutorial/c/ctypes.h"

struct table_data_type Get_Table_ Record(t

void Update_Table Record(table_index type

/* Bllow 10 Parties to wait */

static name_type WaitingList[10]:

static unsigned int WaitingListSize = 0;

static unsigned int WaitingListIndex = 0;

Probe Points ,m
/* This function will add a free dessert rebe Fom
entree, salad, and beverage choice */ = » void Add_Included Dessert(struct order_type* Order)
= * void Add_Included Dessert (struct order_ty S-@1 1 :E(C:de:—jinc:ee == STEAK && -
H ie i = 0; =
17 O] if(Order—>Entres — STERK && static int counter = 0;
Order->Salad == CAESAR && ‘?2"““”*' .
Order->Beverage =— MIXED DRINK) { | If (eomnter == 1)
21 Order->Dessert = PIE;: - vcast_probe print( "Counting Steak Orders\n");
- - ) ei;;— - - ‘vcast_probe_print( "Steak Orderf" );:
23 103 . if (Order->Entree == LOBSTER && vcast_probe print_int{ counter ): =
Order->Salad == GREEN && - - B
Order-»>Beverage == WINE) {

Any text printed from a probe point is appended to the end of the Execution Data Report and can be
used as a debugging aid. To access the Execution Data Report after the test result has been added
to the Cover environment, choose the Execution Data Report option from the drop-down menu next
to the Probe Point button on the Toolbar.

Event 12 - Returned from Place_Order
UUT: manager.c
Subprogram: Place_Order
Parameter Type Actual Value Expected Value
Table unsigned short 3
Seat unsigned short 4
Order
Soup enum CHOWDER
Salad enum GREEN
Entree enum STEAK
Dessert enum NO_DESSERT
Beverage enum MIXED_DRINK
return int 0 <matchz
UUT Returmed control to Driver, end of test case

Standard Output from Driver

Probe reveals order
count of 3 for steak
orders

Counting Steak Orders
Steak Orderf 1
Steak Order$ 2
Steak Order$ 3
VCAST is Done!

Result - PASS
Expected Results matched 100%

33

PASS
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Inject Spurious Values

Probe points allow you to inject spurious values into a running system to test error handling. For
example, you might have a routine that always returns a positive value, but you want to see how your

system reacts in the event it receives a negative value.

In the example below, the routine will never return a negative value, but the return type is defined as
int, so the value can theoretically be either positive or negative. By inserting a probe point we can
cause the function to return the negative value -224 when it is called.

e

Coverage

[_Applied | [£1
Subp Cond (T)

46 6]  switch(Order.Entree)

51 2 8
52 2 a

The probe point is saved and applied. Note that when the function is executed it returns a value of -

Coverage and Probes for manager.c ®|

Statements 0%

+ int Place Order(table index type Table,
seat_index type Seat,
struct order_type Order)

{
struct table data type T

_Data:
d(Table) ;

ex;

/* Rdd a free dessert in some cases */
. Add Included Dessert (&Table Data.Order[Sg |
{
case NO_ENTREE :

. break:;

case STERK :
* Table_Data.Check_Total = Table_Data.(
. break:

File Scope Probe Point  4f1

Probe Points ﬁ

= ¢ int Place_Order able _index_type Table,
= @2 6 switch(O ree)

1f ( Order.Entree == CHICKEN )
Table_Data.Check Total 24;

wvcast prnbe _print( "The check total is -224" );

The value -224 will
be returned

224, and the that the probe point is included in the results file.

] TextEdiors
1 TESTINSS.DAT

MR R R R RN W W W W W
Amm o den e o

Moo

14 VDPROBE

15 The check total is -ZZ4

16 :VPROBE
-1
13
14
13
1
20
8
33
34
-1
10
18

W W W RN

MMM R R R R

Wom e R R

oft Windows [Version 6.1.76811

Copyright (c> 200% Microsoft Corporation. All rights reserved.
IC:\vchb4__35116_probe_point\Environments\cover_envl>gcc *.c

IC:\vch4_ 35116 _probhe_point\Environments\cover_env>a
(P=Place_Owrder C=ClearTable G=Get_Check_Total A= Rdd[nl:luded])ese;elt H

The Total is —224

IC:\vch4_ 35116_probe_point\Environments\cover_envl_

Writable Col: 0 Line: 1 INS ::-/

Patch Faulty Code

Probe points can be used to quickly apply a patch to faulty code. This is especially helpful when you

want to test a fix prior to committing a code change.

In our code example below, note that there is no default case for the switch statement. If the value
returned from readA2D () is any value other than -1, 0 or 1, local is then returned as an
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uninitialized variable. This would be a likely source of bugs in the software.

. Probe Point Editor 2 X

Applied | ® ‘math » X

File Scope Probe Point 43

No default case for
switch statement

Probe point sets
default of 10 for the
variable "local" when
none of the cases in
the list are true

To fix this bug, we insert a probe point that initializes 1ocal to a known value of 10 and then verify
that the value 10 is returned when the param is out of bounds. When the test is executed, the results
show that the actual value for readA2D () is 40, which does not match the case list, so the default
value of 10 is returned.

Now that the patch is verified, the changed code can be committed.

Probe Point Listing

To manually open the Probe Point Listing, select Probe Point Listing from the drop-down menu next
to the Probe Point button on the toolbar.

'E] Q o

The Probe Point Listing lists all probe points for the environment. The report includes Saved, Applied,
Dropped, and Deactivated probe points. For each probe point, the associated ID, Unit, Function and
Line of source code are displayed. The Before and After context of the line of code is provided. The
full source code for each probe point is shown, including an indication of whether the probe point is
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inserted before or after the source code line.

Probe Points

Applied probe points

All probe points Unit Function Line
Ilﬁeq' both 2 manager Manager-AddincludedDessert Order->Dessert = Pies;
applied and
deactivated \j manager Manager:AddincludedDessert if (Order->Entree == Steak &&
eactivated
ID  Unit Function Line Context Before
(function)

5  manager

Manager::GetNextPartyToBeSeated

Probe Points

Code Before

"start proke"

\vcast_probe_print( "Dessert Value™ );

Code After

Probe Point Output Report

To open the Probe Point Output Report, select Execution Data Report from the drop-down menu

next to the Probe Point button on the toolbar.

@f ¢

@ manager.c

[ i |

LJ

bi

L= il B o]

Y aw o~ e

- Y oew e Sem

-w E ~oae .

o S ey
Execution Data Report
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The Probe Point Output Report lists the Test Results, Addition Time and Output for the probe points.

Probe Point Output Report

Probe Point Output

Test Results  Addition Time Output

In index2addr, and idx is: 1
1
In index2addr, and idx is: 2
2

In index2addr, and idx is: -1001000
-1001000
In index2addr, and idx is: -1

-1

In index2addr, and idx is: -1001000
-1001000

In index2addr. and idx is: -1

clicast -e <COVER ENV> [-u <unit>] Cover REPort PRobe point output

Probe Point Output Report

Using the Probe Point API
VectorCAST Probe Point provides command line access to the data contained in the probe point
database, and supports the ability to identify individual probe points by a serial number or ID.

The Probe Point APl is used to export probe point data to third party tools. The functionality is
implemented using CLICAST commands to enable, disable or remove specific probe points.

The Probe Point File

The probe point file is a result of building the regression script. A probe point is first created (either via
the GUI or via CLICAST), and then saved and applied. Next, a regression script is generated by
selecting Environment => Create Regression Scripts... from the Menu Bar.

The probe point file can reside anywhere. In our example, it resides in our environment directory:
C:\VCAST\Examples\environments\ga demo\cover_ demo.

Once the regression script is generated, you will see two files in the selected directory:
> <env-name>.bat

> <env-name>.enc

The probe point data is contained within the <env-name>. enc file. An example . enc file is shown
below.
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[~ cover_demo.enc E3

1 <?xml version="1.0" encoding="utf-8"7?>

2 <COVEer>

<wversion»l</versions

4 <options> Probe point data
T <name>cover demo </name>

6 </options> Vi

T =] <probes>

<line>PROBE_ID: 1</line>

g <line>PROBE UNIT: manager.c</line>

10 <1ine>PROBE_FUNCTION: Aﬂd_Included_Dessertc:/line:>

11 <1line>PROBE_LINE: Order-&gt;Dessert = PIE;</line>

12 <line>PROBE_CODE: <fline>

13 <line>veast probe print( fguotrstart probesguotr ) r<fline>
14 <1ine>END_PROBE CODE:</line>

15 - </probes>

la E <sourcel

The user can modify the probe point data contained in the file.

Probe ID Number

Upon creation of a probe point in the GUI or via CLICAST, the probe point is assigned a serial number
or ID. The first probe point is assigned the number 1 by default, unless the probe point was added via
CLICAST using the text:

PROBE_ID: <ID>

positioned after the definition of the probe point in the .env script or probe point file.

=~ Note: If two probe points are given the same ID, the second one encountered is given the next

\# available ID number that is unique.

The probe point file is user modifiable. For example, the probe point ID can be modified to reflect
existing requirement numbers and improve traceability.

When a probe point is deleted or dropped due to changes in the source code, its ID is also deleted
and can be re-used for another probe point.

Probe point IDs are displayed in the Probe Point Listing Report available from the GUI and in the
probe point XML report generated with CLICAST.
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Probe Points

Applied probe points

ID  Unit

2 manager

manager

Function

Unique probe

point ID number]

Export a Probe Point

( Probe Point Report )

Line

Manager:-AddincludedDessert OCrder->Dessert = Pies:

Manager::AddincludedDessert if (Crder->Entree == Steak &&

To export a probe point, select Export... from the drop-down menu next to the Probe Point button on
the toolbar. Exporting probe points creates a .pp file, which is similar to the file created by regression
scripts. Navigate to the location where you want to store the .pp file. Enter the file name and select the

Save button.

ef<¢ ¥ o

Apply All Probe Paints

Import...

Export...

Probe Point Listing

Execution Data Repor’

Activate All Probe Points
Deactivate All Probe Points
Delete All Probe Points

Files of type:

@ Import... Probe Points

Look in: [ C:WCAST\Examples),.. ts\ga_demo\ga_demo 3] \) ;) E]
.‘ My Computer build
a bam data
environment
logs
python

/( Enter name of _pp file ]
File name: ExportProbe.pp )

Probe Point Script (*.pp)

= J x Cancel

clicast -1lc -e <env> Cover PRobe point EXport file <probe point_ file>

Exports probe points specified in a .pp file. Requires 'clicast -e <env>
cover PRobe point APPly' to be run in order to take effect.
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Import a Probe Point

To import a probe point, select Import... from the drop-down menu next to the Probe Point button on
the toolbar.

efé = o
Activate All Probe Points
Deactivate All Probe Points
Delete All Probe Points

Apply All Probe Points

Export... l:e
Prabe Point Listing [l eu s
Execution Data Re i i )
Lock in: [ C:WCAST\Examples\,. ts\ga_demo\ga_demo & l 4= ‘) 0 ‘ @
. My Computer build
a bam data

environment
logs

python

. ExportProbe.pp

File name: ExportProbe.pp
Files of type: | Probe Point Script (*.pp) = ‘ ‘ x Cancel

Navigate to the location of the .pp file and select the Open button. After importing, only the affected
source files are reinstrumented and the Probe Point Import Log is displayed.

clicast -lc -e <env> Cover PRobe point IMPort file <probe point_file>

Adds probe points specified in a .pp file. Requires 'clicast -e <env> cover
PRobe point APPly' to be run in order to take effect.

Enable, Disable and Remove Probe Points

Using the following commands, specific probe points can be enabled, disabled or removed via the ID
number.

~ == Note: When any of the following commands are run, the action is merely scheduled to occur.

':,M J,-'The action doesn't take place until the Apply command is run.

If the environment is opened in the GUI before Apply has been performed, it is recommended
that Apply be immediately performed by clicking the Not Applied button in the Probe Point
Editor.
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Enable Probe Point

clicast -lc -e <env> Cover PRobe point ENAble_ id <probe_ point_ id>

Enable (activate) the probe point specified by <probe point id> from the
environment. Requires 'clicast -e <env> cover PRobe point APPly' to be run
in order to take effect.

Disable Probe Point

clicast -1lc -e <env> Cover PRobe point DISable id <probe_point_id>

Disable (deactivate) the probe point specified by <probe point id> from the
environment. Requires 'clicast -e <env> cover PRobe point APPly' to be run
in order to take effect.

Remove Probe Point

clicast -lc -e <env> Cover PRobe point REMOVE_Id <probe point_ id>

Remove the probe point specified by <probe point id> from the environment.
Requires 'clicast -e <env> cover PRobe point APPly' to be run in order to
take effect.

Create a Probe Point Report

A Probe Point Report can be created in XML format using the following command:

clicast -lc -e <env> TOols PRobe_ point Xml [<outputfile>]

Create a Probe Point Report in XML format.
The resulting probe_points.xml file produces a list of probe points which can be parsed and passed to
a third party tool managing the probe points.

An example probe_points.xml file is shown below:
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1 <?xml wversion="1.0" encoding="UTF-8"2>
2 [Cl<probe_points veraion="1.0">
3 <probe_point serizl number="1" unit="9" function="Add Included Dessert"

matching line="Order-&gt Dessert = CAKE:" code="/®kikkkiiInserted
Beforedkhkkk dukn /810 veazt probe print( &gyet:Dessert valueiguet: )"
code_after="/**wikkrInserted Arter***“*“**iﬂlﬂ;vcast_probe_print(

kguek 'End probe&guel; )" enabled="1" applied="1" id="4" allowed position=
"2 >

4 <probe_point serial number="2" unit="9" function="Add Included Dessert"
matching line="if(Order-&gL:Enfree — STEAK &amp:&amp:" code=
"/eewerkkInserted Beforexkhkrekrdd /L4110 vecast probe print( &guof:Start
procbe here&guof: ) :" enabled="1" applied="1" id="1" allowsd position="0"/>
5 <file_scope unit="9" placemsnt="0" tu_line="48"/>

[ ~</probe_points>

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



DO-178C
ED-12C

..).

EN 50128
EN 50657

S

1SO 26262

Using Coupling Verification



UNDERSTANDING CONTROL AND DATA COUPLING 288

Understanding Control and Data Coupling

VectorCAST/Coupling provides built-in analysis and instrumentation for data coupling and control
coupling verification for C and C++ source files and is used in conjunction with an existing
VectorCAST/QA project or VectorCAST Cover environment. Coupling verification is mandatory for
safety-critical avionics software development according to both RTCA DO-178B and DO-178C. The
tools support the Coupling requirements of DO-178B/C by using a combination of static analysis to
identify the couples in a code base and run-time verification of the couples during application
execution.

Both the static analysis and run-time verification operate on software "components”. A component is

a user-defined collection of source files in one or more directories. DO-178C defines a component as
"A self-contained part, combination of parts, subassemblies, or units that performs a distinct function

of a system." (DO-178C ANNEX B, Glossary)

The intent of Coupling Analysis is to prove that the control and data flow between architectural
components in the implementation match what was intended by the design, and to prove that these
flows have been tested. DO-178B requires applicants to identify couples in the design, and to verify
that those couples, and only those couples, exist in the implementation. DO-178C additionally
requires applicants to verify that the couples have been exercised during functional requirements
testing. VectorCAST's Component Report and Coupling Coverage Report provide this proof.

VectorCAST/Coupling will detect the read and write of data couples and capture calls to control
couples. For data couples, the goal is to capture the order of access to each couple. For control
couples, the goal is to ensure all control couples are tested by recording each time the control couple
is called.

Consider the following example code where subSysteml . cpp and subSystem2 . cpp are single
file components. In a real application a component would be a collection of several, maybe hundreds,
of files. Even though this is a simple example, it has data and control couples in both directions.
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extern int globalDataProvidedBySubSysteml; extern int globalDataProvidedBySubSystem2;
void providerofssldata (); void providerofsszdata ();

int consumerCfsSsS2data (); int consumercofssSldata ();

int doSomeSlStuff (); int doSomeS23tuff ();

int callS828tuff (); int callSlstuff ();

01 #include "subSysteml.h" 01 #include "subSysteml.h"

02 finclude "subSystemZ.h" 02 #include "subSystem2.h" Data object is
03 . 03 ) needed by
04 int globalDataProvidedBySubSysteml; 04 int globalDataProvidedBySubSystemZ; subSystem?2 cpp
05 03 and defined by

0¢é ) 0é ) subSystem1.cpp
07 /* "generates" data that is consumed by 532 */ 07 /* "generates" data that is consumed H
08 void providerOfSSldata () { vold providerOfsSS2data () {
globalDataProvidedBySubSysteml = 1111;

w/

12 /* "consumes" data that is provided by 55
13 int consumerCfSsSldata () {

14 int local = 0;
15 if (globalDataProvidedBySubSysteml1=—1111)
16 local = 0; 1le local = 1;
17 return local; 17 return local;
18 1 18 1
138 19
20 /* Does some processing specific to S1 */ 20 /* Does some processing specific to 82 */

return 2Z22Z22;

23 }
25 /% Causes a control couple with 51 */

26 int callsistuff () {
globalDataProvidedBySubSysteml++;

return doSomeSZ2Stuff ();

Function is needed by
subSystem1.cpp and defined by | 30 1}
subSystem2.cpp

Using VectorCAST/Coupling

VectorCAST/Coupling works with C and C++ languages. To use the VectorCAST/Coupling tool, a
VectorCAST Cover environment must first be created.

An illustration of the Coupling Verification process is provided below, and is discussed in the following
sections.
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Source
Code | Build | T Repeat fi h Test C
Cases peat for each Test Case

Scripts
V4
-

Create Cover c Create . Coupling inst Appl\{ o Run Test Import Generate
Environment CaltelEus Analysis (UL, Cases Trace Data Reports
File and Build
XML

REPORT EXE REPORT

COMPONENTS.XML Coupling Coverage Instrumented TESTINSS.DAT Coupling Coverage Report
Report Executable (Trace Data)

The Cover Environment

For our example, we have created a VectorCAST Cover environment called coupling_demo. The
instrumentation creates the symbol analysis files that the Coupling tool requires. All the intermediate
files generated by the Coupling tool are stored in a coupling directory within our project.

Our example uses three source files: callingSequences.cpp, subSysteml.cpp and
subSystem2 . cpp. The callingSequences. cpp file has the code that drives the test cases for
the verification. The three source files are split between the Main, SS1 and SS2 directories, and the
VectorCAST Cover environment in our example exists in
VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupling
demo directory.

Create the Components File

The starting point for Coupling Analysis is the creation of the components . xml file, which defines
the components and the list of source files and header files that belong to each component.

A component is generally a user-defined collection of source files and header files. Only source files
and header files can be added to a component, so the smallest component would be a single file.
Both the static analysis and the run-time verification operate on software components. The
VectorCAST/Coupling tool automatically creates a component definition file, components . xm1,
which can be modified to match the definition of a component in your software architecture.

There is no specific guidance on how components should be defined, but it should be in line with your
software architecture. Iltems such as subsystems, configurable items (CSCI) or modules are all
possible choices for a component.

The components . xml file must be created before Coupling Analysis and Coupling coverage. If you
already have a components . xml file from a previous run, this step can be skipped.

Once the Cover environment is created, the components . xm1 file is generated from the command
line using the following command:
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clicast -lc -e <COVER_ENV> COUpling COMponents

Run the coupling components creation script using the project source files.

Components are defined by the directories in which the Cover environment's source files reside.

The components . xml file is created and stored within the Cover environment's coupling sub-
directory.

Using the directory structure, VectorCAST builds the components . xm1 file using each directory
name as a component name and using the files within that directory as the elements of the
component.

Directory name
becomes
compenent name

( components xml file )

<?xml version="1.8" ?>
<Componentlist>
<component fullPath="c:\vcast\examples\systemtesting\couplingexample
“couplingexample\coupling_demo\src\Main"” name="Main">»
<file fullPath="C:\VCAST\Examples\SystemTesting\CouplingExample
\CouplingExample‘coupling demo‘\srciMain‘callingSequences.cpp"
name="callingSequences.cpp" />
</component>
<component fullPath="c:\vcast\examples)systemtesting\couplingexample
“couplingexample\coupling demo’\srci551" name="551"»>
<file fullPath="C:\VCAST\Examples\SystemTesting\CouplingExample
\CouplingExample‘coupling demo‘\src)\551\subSysteml.cpp” name="subSysteml.cpp"/>
<file fullPath="C:\VCAST\Examples\SystemTesting\CouplingExample
\CouplingExample‘coupling demo‘srcS551%\subSysteml.h” name="subSysteml.h"/>
</component>»
<component fullPath="c:\vcast\examples\systemtesting\couplingexample
Ycouplingexample\coupling demo\srci552" name="552"»>
<file fullPath="C:\VCAST\Examples\SystemTesting\CouplingExample
“CouplingExample\coupling_demo\src\552\subSystem2.cpp"” name="5qEEzstem2.cpp"/>
<file fullPath="C:\VCAST\Examples\Systemlactiaal limel =
\CouplingExample’\coupling_demo\src\552\subSystem2.h" n| File becomes an element
</component> of the 552 component
</ComponentlList>

Perform Coupling Analysis

Coupling Analysis performs static analysis on the source code and determines the couples between
the components. Coupling Analysis requires the source files to be instrumented, so if the Cover
environment is not instrumented, Coupling Analysis instruments it with the Coupling coverage type.

Coupling Analysis requires an existing components . xml file. By default, VectorCAST uses the
components . xml file located in the Cover environment's coupling sub-directory. The user can
provide an alternate file on the command line if desired.

To perform Coupling Analysis, enter the following command:
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clicast -lc -e <COVER_ENV> COUpling ANalyze [<components-file>]

Perform the coupling analysis using the specified components file, or, if
no file is specified, use the file in the environment directory.

If there is not an exact match of source files between the Cover environment and the

components . xml file, an error message is displayed. The user must correct the mis-match in order
to perform the Coupling Analysis successfully. In our example below, the Cover environment contains
a source file that is not in the components . xm1 file:

Missing-File:subsystem23.cpp

Two levels of analysis are performed. First, the symbols for each component are analyzed and a
Component Report is generated. Second, the symbol analysis is used to generate a Coupling
Coverage Report. Before proceeding to the next step, which is to apply Coupling to the source files,
the reports should be reviewed by the user to verify that they match the design. For more information
on the two reports, see "Coupling Reports" on page 295.

Apply Coupling to Instrumented Source Files

Coupling Analysis must be completed prior to applying Coupling to the instrumented source files.
When Coupling is applied, each source file is re-instrumented to add the function calls necessary to
gather control coupling data during execution.

To apply Coupling, enter the following command:

clicast -lc -e <COVER_ENV> COUpling APply

Add the function calls necessary to gather control coupling data during
execution.

The command builds an instrumentation script file containing the coupling instrumentation for each
file, as well as the coupling data file that must be linked into the instrumented application.

The underlying data structures and the implementation of the couple functions are generated in the
file couplingData. c. The instrumentation functions in this file use the same output mechanisms
that VectorCAST uses in other Cover environments to dump coverage data. If you are configured for
real-time coverage 10 the ASCII data is generated as each instrumentation point is executed,
otherwise the ASCII data is generated at the end of the test using the veastDumpCouplingData ()
API.

This function must be called when the coverage I/O method is set to buffered. You will either need to
add a call to your main program, or you will need to use the function atexit to register this function
to be called when the application terminates.

Build the Instrumented Application

Coupling instrumentation must be applied prior to compiling and executing the instrumented source
files. During execution of the instrumented application, data on the data couples and control couples
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is collected and the information is used in the Coupling Coverage Report.

If the Cover environment is not using the Append Cover IO feature, then the following instructions
should be followed.

Using a GNU compiler, the compile and link command for our example is:

g++ -o driver Main/callingSequences.cpp SS1/subSysteml.cpp
SS2/subSystem2.cpp -ICouplingExample Coverage CouplingExample Coverage/c_
cover_ io.cpp CouplingExample Coverage/coupling/couplingData.c

~ =~ Note: The file <cover env>/coupling/couplingData.c (whichimplements the
'-.\_ _/coupling functions) must be compiled and linked when compiling C or C++ source files. This is
" done in the same manner as compiling and linking the c¢_cover_io.c file. The user will

receive a link error if the file is not compiled.

Run Test Cases and Import Trace Data

Once the application is built with instrumentation, the execution captures trace information. The
coupling trace data is retrieved from the target using the same mechanism as is used for the code
coverage data. If you set the macro: VCAST_COVERAGE_|O_REAL_TIME, the conversion of the
coverage data to ASCII and the dumping or buffering of this string occurs in real time for each
instrumentation point.

If this macro is not set (i.e. buffered 1/O is being used), the coupling trace data is cached in RAM, and
can be retrieved by calling the function veastbDumpCouplingData (), or by using a debugger to
dump the C array: vcastCouplingDatal].

If you are configured for real-time 1O, the coupling trace data is exported and shows the order in which
the control couples and data couples are accessed.

If you are configured for buffered IO, you can cause the coverage data to be dumped by calling the
target-side function vcastDumpCouplingData ().

If you have a debug connection to your target, you can use this connection to capture the raw data
from the global data object vcastCouplingData, which is defined in the instrumentation file
couplingData. c. In this case, you will need to convert the data from the debugger format to the:
"couple-data:0,1" formatin order for VectorCAST to perform the import. This can be easily
accomplished with a script with logic similar to the functions vcastDumpCouplingData () and
vcastDumpOneCouplingCell (), which are also part of the couplingData. cfile.

Each test case is run and the coupling trace data file (TESTINSS.DAT) is saved for each test case.
The coupling trace data is imported into the Cover environment using the following command:
clicast -lc -e <COVER_ENV> Cover RESult Add TESTINSS.DAT [<optional-result-

name>] [-n <notes test | notes file>] [-r <requirements text | requirements
file>]

Adds the trace data to the Cover environment.

Generate Coupling Coverage Report

At the conclusion of the Coupling Analysis process the Coupling Coverage Report, showing all the
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Data and Control Coupling Analysis, is available.

To open the Coupling Report, select Environment => View => Coupling Coverage Report from
the Menu Bar, or enter the following command:

clicast -lc -e <COVER_ENV> COUpling REport COVerage [<output-file>]

Generate report listing the data and control couples, and details on which
couples are covered by which test result.

The figure below shows a partial example of a Coupling Coverage Report. For more information on
the full report contents, see "Coupling Coverage Report" on page 297.

Coupling Coverage Report

Configuration Data

Environment Name coupling_demo
Date of Report Creation 08 JUN 2020
Time of Report Creation  3:39:27 PM

Summary

Data Couples Covered: 2/2(100%)
Control Couples Covered: 8 /8 (100%)
Data Couple Access Errors: 2

Data Couples Summary

Data Member Name Components References Couples

globalDataProvidedBySubSystem1  2/2 (100%)  3/3 (100%) 1/1(100%)
globalDataProvidedBySubSystem2  2/2(100%)  3/3(100%) 1/1(100%)
TOTALS 4/4(100%) 6/6(100%) 2/2(100%)

Data Couples Detail by Component

Component Name Components
globalDataProvidedBy Sub System1

S81 1/1(100%)
s82 1/1(100%)
TOTALS 272 (100%)

References

171 (100%)
212 (100%)
313 (100%)
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Re-analyze Coupling

Coupling information can be re-analyzed when changes occur to the source file. To start a new
Coupling Analysis, select Tools => Coupling => Analyze from the Menu Bar.

clicast -lc -e <env> COUpling ANalyze [<components-file>]

Perform the coupling analysis using the specified components file, or, if
no file is specified, use the file in the environment directory.

Setting Coupling Options
The following coverage options are available for use with the Coupling tool:
VCAST_IGNORE_ERROR_WHEN_READ_FOLLOWS_ADDRESS_OF

When this option is enabled, VectorCAST ignores data couple access errors for a read following an
address of operation. For full details on the use of this option, see "lgnore Access Error When Read
Follows Address of" on page 204.

VCAST_TREAT _DC_INITIALIZATIONS_AS_WRITE

When this option is enabled, global data initialization expressions are treated as a write. For full
details on the use of this option, see "Treat Initialization of Data Couple as a Write" on page 203.

Coupling Reports

VectorCAST's set of Coupling Reports provide proof that the control and data flow between
architectural components in the implementation match what was intended by the design, and prove
that these flows have been tested.

VectorCAST/Coupling provides the following reports, which are discussed in detail below:

> Component Report - lists the global data objects and functions for each component.

> Coupling Coverage Report - shows the static analysis and runtime analysis. This reportis a
high-level overview of the Coupling coverage in the application.

> Coupling Access Order Full Report - shows the access order by test result for all couples. This
verifies that the architecture was correctly followed for all of the tests.

> Coupling Access Order Error Report - shows the access order by test result only for couples
with errors. This report helps the user to efficiently track down any access errors without having
to parse through all of the test results.

Coupling reports may display the following control couple access types:

> call - afunction call
> fptr-call - afunction pointer call
> vyrtl-call - a virtual function call

Coupling reports also may display the following data couple access types:

> read - a variable was read

> (&) read - an address of a variable was read
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> write - avariable was written

> initialized - avariable was initialized

Component Report

The Component Report is a text-only list of all the "needed" and "defined" global data objects and
functions for each component. "Needed" means that the object or function is used by the current
component. "Defined" means that the object or function is available to an external component. The
report is a first step in understanding the inter-dependencies for data and control between any two
components.

To generate the Component Report, the components . xml file must already be created.
Enter the following command to generate the report:
clicast -lc -e <COVER_ENV> COUpling REport COMponents [<component>]
[<output-file>]
Generate reports for the specified data/control coupling component, or all
components if none is specified.
The Component Report contains four sections: Globals Defined, Globals Needed, Functions Defined,
and Functions Needed for each component in the report.

In the Globals Needed and Functions Needed sections, the flename and line number of the
reference is provided. For Globals Needed, the Report also shows whether the reference requires
read, write, or read/write access.

Note that when compilers mangle function names, you will see the mangled names displayed for the
functions. Tracking mangled names is the only way to ensure that analysis is sound across multiple
names.

An example Component Report for the Component SS1 is shown below:
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Globals Defined—————————————"—""""---—-————
ghatal Subsysteml
gDataZ_Subsysteml
mangledGlobals: :gData

Globals Needed-—-—-—————————————————————————————
ghatal Subsysteml
references
subSysteml.cpp 15 28 write
subSysteml.cpp 65 26 wri
subSysteml.cpp 65 4 read CornponentSS1 needs

gData2 Subsysteml read access to the global
Gomponent SS1 references object on line 21 of
defines these globals subSysteml.cpp 66 28 Wri subSystem1.cpp
and these functions gDataSubsystem2
references

subSysteml.cpp 21 4 read
subSysteml.cpp €7 4 read
subSysteml.cpp €9 4 unknown
ghataSubsystemd_array
references
subSysteml.cpp 30 4 read ([4])
subSysteml.cpp 41 4 read ([2])
ghataSubsystem2 struct
references
subSysteml.cpp 32 4 read (.field2)
subSysteml.cpp 43 4 read (.field4)
mangledGlobals: :gData
references
subSysteml.cpp 75 7 initialized
subSysteml.cpp 79 30 write
subSysteml.cpp 80 5 read

Functions Defined--------—------"--"-""--"-------—-
alternateConsumer0fS552CompoundData
call525tuff
consumerOf552CompoundData
consumer0f5525calarData

doSomeCther515tuff
doSomeS1lStuff
localFunctionThatTakesPointer
providerOf551data
useMangledGlobalsl
— Component SS1 needs the
function doSomeS2Stuff
Functions Needed----f1 found on line 71 in the file
doSomeS1lStuff SubS}'rstem‘]‘cpp
references
subSysteml. c] 70 4 function-call
doSomeSZ5Stuff
references

subSysteml.cpp 71 4 function-call
localFunctionThatTakesPointer
references
subSysteml.cpp 69 4 function-call

Coupling Coverage Report

The Coupling Coverage Report provides run-time verification of the couples during application
execution, as well as the static analysis. The Report shows a listing of all the Data Couples and
Control Couples found in all components, with details on which couples are covered by each test
result in the environment. Each sub-section of the report provides additional detail about the couples
information arranged from a different perspective.

The Coupling Coverage Report consists of the following sections:

¢ Configuration Data - Contains environment name as well as the date and time of the report
creation

Rev: d2bd547 VectorCAST/QA User's Guide for VectorCAST 2026 SP2



COUPLING REPORTS 298

e Summary - Shows metrics of data couples and control couples covered, and the number of data
couple access errors

¢ Data Couples Summary- A list of the Data Members with its Component, References and
Couples metrics

¢ Data Couples Detail by Component - A detailed view of each Data Member's components

« Data Couples Detail by Reference - A detailed view of each Data Member's components and
where it was read and written to.

¢ Control Couples Summary - A list of function names along with Components, References and
Couples metrics

¢ Control Couples Detail by Component - A detailed list of the Function Component name as well
as Components and References metrics

¢ Control Couples Detail by Reference - A detailed view of each Function name and Component
and location of the Access

¢ Data Couple Access Errors - A list of data couples where a read access occurred before a write
access

¢ Function Pointer Analysis - Information on function pointer calls that require user analysis

To generate the Coupling Coverage Report, Coupling Analysis must be performed.

< =~ Note: VectorCAST allows the Coupling Coverage Report to be generated after Coupling

I'k ;,-'Analysis, even if instrumentation has not been applied.

To open the report, select Environment => View => Coupling Coverage Report from the Menu
Bar, or enter the following command:

clicast -lc -e <env> COUpling REport COVerage [<output-file>]

Generate report listing all the data/control couples and their references.

A partial example of the Coupling Coverage Report is shown below:
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Coupling Coverage Report

Configuration Data

Environment Name coupling_demo
Date of Report Creation 08 JUN 2020
Time of Report Creation  3:39:27 PM

Summary

Data Couples Covered: 2/2(100%)
Control Couples Covered: 878 (100%)
Data Couple Access Errors: 2

Data Couples Summary

Data Member Name Components References
globalDataProvidedBySubSystem1  2/2 (100%) 3 /3 (100%)
globalDataProvidedBySubSystem2  2/2 (100%) 3/ 3 (100%)
TOTALS 474(100%) 676 (100%)

Couples

171 (100%)
171(100%)
212 (100%)

Data Couples Detail by Component

Component Name Components References
globalDataProvidedBy Sub System1

581 1/1(100%)  1/1{100%)
552 1/1(100%) 2/2(100%)
TOTALS 212 (100%) 373 (100%)

globalDataProvidedBy Sub System2

551 1/1(100%) 272 (100%)
552 1/1(100%)  1/1(100%)
TOTALS 272 (100%) 313 (100%)
GRAND TOTALS 474(100%) 616 (100%)

Data Couples Detail by Reference

Data Member Name Component File Line Access Hit
globalDataProvidedBy Sub System1
S51 subSystem1.cpp 8 write *
552 subSystem2.cpp 14 read E
5582 subSystem2.cpp 26 read *
globalDataProvidedBy Sub System2
S51 subSysteml.cpp 14 read E
551 subSystemlcpp 26 read *
552 subSystem2.cpp 8 write *

e i e
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Coupling Access Order Full Report

The Coupling Access Order Full Report is a detailed Coupling verification report for each test.This
report verifies that the architecture was correctly followed for all of the tests. The report details the test
coverage in access order for each test result added.

To open the report, select Tools => Coupling => Access Order Report => View Full Report from
the Menu Bar, or enter the following command:

clicast -lc -e <env> COUpling REport ACCESS_ORDER Full [<output-file>] [-t
<test>]

Generate the coupling access order full report. This shows the access order
per test result for each data and control couple.

The Coupling Access Order Full Report consists of the following sections:
> Configuration Data - Contains environment name as well as the date and time of the report
creation
> Summary - Shows metrics for test results with access errors and for data couple access errors
> Data Couple Access Errors - Shows details of access errors for data couples

> Control Couples per Test Result - Shows the access order for each control couple. References
with an error are marked.

> Data Couples per Test Result - Shows the access order for each data couple. References with
an error are marked.

A partial example of the Coupling Access Order Full Report is shown below:
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Coupling Access Order Full Report

Configuration Data

Environment Name coupling_demo
Date of Report Creation 21 AUG 2020
Time of Report Creation  2:23:32 PM

Summary

Test Results with access errors:
Data Couple access errors:

1
2
Read before write: 2
Read follows address of: 0

0

Read follows initialization:

Data Couple Access Errors

Data Member Name Access Error Test Result
globalDataProvidedBySubSystem1  Read before write  incorrect
globalDataProvidedBySubSystem?2 Read before write  incorrect

correct

Control Couples

Name: consumerOfSS1data Returns: int

Order Component File Line Access
1 Main callingSequences.cpp 22 call
Name: consumerOfSS2data Returns: inf

Order Component File Line Access
1 Main callingSequences.cpp 29 call

Name: providerOfSS1data Returns: void
Order Component File Line Access
1 Main callingSequences.cpp 20 call

Name: providerOfSS2data Returns: void
Order Component File Line Access

1 Main callinoSeauences coo 27 call

Coupling Access Order Error Report

The Coupling Access Order Error Report details the test coverage in access order for each test result
added that contains an error. Only couples with access errors are displayed in this report.

To open the report, select Tools => Coupling => Access Order Report => View Error Report
from the Menu Bar, or enter the following command:
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clicast -lc -e <env> COUpling REport ACCESS_ORDER Errors [<output-file>] [-
t <test>]

Generate the coupling access order errors report. This shows the access
order per test result for only data and control couples with errors.

The Coupling Access Order Error Report consists of the following sections:
> Configuration Data - Contains environment name as well as the date and time of the report
creation

Summary - Shows metrics for test results with access errors and for data couple access errors
Data Couple Access Errors - Shows details of access errors for data couples

Incorrect Control Couples and Data Couples - Shows details of access errors of control and data
couples.

A partial example of the Coupling Access Order Error Report is shown below:
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Coupling Access Order Error Report

Configuration Data

Environment Name coupling_demo
Date of Report Creation 21 AUG 2020
Time of Report Creation  3:13:45 PM

Summary

Test Results with access errors:
Data Couple access errors:

1
2
Read before write: 2
Read follows address of: 0

0

Read follows initialization:

Data Couple Access Errors

Data Member Name Access Error Test Result
globalDataProvidedBySubSystem1  Read before write  incorrect
globalDataProvidedBySubSystem2  Read before write  incorrect

incorrect

Control Couples

Mo Control Couples to display

Data Couples

Name: globalDafaProvidedBySubSystem1
Order Component File Line Access Error
1 S82 subSystem2.cpp 14 read ERROR: Read before Write

Name: globalDafaProvidedBySubSystem2
Order Component File Line Access Error
1 S81 subSystemlcpp 14 read ERROR: Read before Write

View Coupling Logs

Coupling process output logs allow you to see the stdout from the analysis and are available for
viewing when the Cover environment is open. To access the logs, select Tools => Coupling =>
View Logs from the Menu Bar and select one of the following logs from the context menu:

> Analysis Log - shows file computeCouples.stdout. txt

> Instrumentation Log - shows file computeInstrumentationData.stdout. txt
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> Coupling Report Log - shows file generateReport.stdout. txt
> Access Order Full Report Log - shows file accessOrderFullReport.stdout. txt
> Access Order Error Report Log - shows file accessOrderErrorReport.stdout. txt

An example of each log is provided below.
Example - Analysis Log

VectorCAST/Coupling Analysis

Processing component: Main---—-----—-—-—-—-——-——————————————~—————————

Begin processing XML files—-————---""""""""""""""—"—"\-"-"-"—"—"—"—"—"—"—\—\—~\—~—~—~—~——
Processing file:
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupli
ng demo\coupling demo\callingSequences.l.cpp.needed.xml

Processing Global Objects

Processing Functions

Processing Function Pointers

Done processing XML files—-——-----""""""""""""""""""""""""—"""—""—"————

The following 1 needed.xml file(s) were processed: —-————————-—-—-————
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupli
ng_demo\coupling demo\callingSequences.l.cpp.needed.xmll

Creating component report (XML): component.Main.xml----—-———------——

Creating component report (text): component.Main.txt----—-—-------—-
text file complete

Processing eempenents S8l-o—moomoocmomoooooosoonononoocooosnonooona

Begin processing XML fileg-————————————————"—"—\—\——\—~——~———(—(—(—(—(—(—(——————
Processing file:
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupli
ng_demo\coupling demo\subSysteml.2.cpp.needed.xml

Processing Global Objects

Processing Functions

Processing Function Pointers

Done processing XML files——--—————————————"————~—~———(——(—(—(—

The following 1 needed.xml file(s) were processed: —-—————————————=—
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupli
ng_demo\coupling demo\subSysteml.2.cpp.needed.xml

Creating component report (XML): component.SSl.xml--—-———————-—-—————

Creating component report (text): component.SSl.txt--—-———————-—-—-——-—-
text file complete

Processing component: SS2-—————————————— - oo

Begiln pProeessimg XNl Eilleg—cosrossoosooonooonooonooonooonooonoooss
Processing file:
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupli
ng_demo\coupling demo\subSystem2.3.cpp.needed.xml

Processing Global Objects

Processing Functions
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Processing Function Pointers
Done processing XML files-——--——--——"-"-"—"—"-"-"—"—"-"—"—"—\—"—~——\—~—~—~—~\—~\—~—~—~\—~\—~—~———

The following 1 needed.xml file(s) were processed: —-————————-—————-—
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupli
ng demo\coupling demo\subSystem2.3.cpp.needed.xml

Creating component report (XML): component.SS2.xml--——————————————

Creating component report (text): component.SS2.txt-----——-------——-
text file complete

Building Couples Report (master-couples-list)-----————-------————-
Text report saved to: master-couples-list.txt

Saving XML report to: master-couples-list.xml

Couples Report Complete

Example - Instrumentation Log

VectorCAST/Coupling Instrumentation -- computing instrumentation data

Reading analysis file: analysis-needed.txt

Loading couples data c

Reading analysis file: analysis-needed.txt

Reading analysis file: analysis-needed.txt

Reading analysis file: analysis-needed.txt

Saving XML data to: couplingInstrumentation.xml

Creating instrumentation commands for file: callingSequences.cpp (1)
Creating instrumentation commands for file: subSysteml.cpp (2)
Creating instrumentation commands for file: subSystem2.cpp (3)

VectorCAST/Coupling Instrumentation - updating instrumentation data

Updating instrumentation data
file: callingSequences.cpp, has: 8 probes, and 0 errors
file: subSysteml.cpp, has: 4 probes, and 0 errors
file: subSystem2.cpp, has: 4 probes, and 0 errors

Total files: 3, with: 16 probes, and 0 errors
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Example - Coupling Report Log
VectorCAST/Coupling Reporting

Reading analysis file: analysis-needed.txt

Reading analysis file: analysis-needed.txt

Reading analysis file: analysis-needed.txt

Processing data for test: correct

Processing coupling data file:
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupling
demo\coupling demo\results\correct

found: 8 trace items

Processing data for test: full

Processing coupling data file:
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupling
demo\coupling demo\results\full

found: 14 trace items

Processing data for test: incorrect

Processing data file:
C:\VCAST\Examples\SystemTesting\CouplingExample\CouplingExample\coupling
demo\coupling demo\results\incorrect

found: 4 trace items

Checking for instrumentation errors

no instrumentation error(s) found

Example - Access Order Full Report Log

Reading analysis file: analysis-needed.txt
Reading analysis file: analysis-needed.txt
Processing data for test: correct

Processing coupling data file: .\results/correct
found: 8 trace items

Processing data for test: incorrect

Processing coupling data file: .\results/incorrect
found: 4 trace items

Processing data for test: full

Processing coupling data file: .\results/full
found: 14 trace items

Reading analysis file: analysis-needed.txt

Example - Access Order Error Report Log

Reading analysis file: analysis-needed.txt
Reading analysis file: analysis-needed.txt
Processing data for test: correct

Processing coupling data file: .\results/correct
found: 8 trace items

Processing data for test: incorrect

Processing coupling data file: .\results/incorrect
found: 4 trace items

Processing data for test: full

Processing coupling data file: .\results/full
found: 14 trace items

Reading analysis file: analysis-needed.txt
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Data and Control Coupling Limitations and Error Checking

Combining Coupling and Coverage Instrumentation

Coupling Instrumentation can be performed on un-instrumented files. If you attempt to run the
"coupling apply" command on a project that has files instrumented for some other type of coverage,
such as Branch, MC/DC, Level A or Level B coverage, you will receive an error message prompting
you to un-instrument the project. The following clicast command can be used to turn off coverage
instrumentation:

clicast -lc -e <COVER ENV> [-u <unit>] Cover INstrument None

Data Couples That Are Compound Types

When a data couple is a compound type such as an array or a structure, VectorCAST captures the
field name or array element index expression for each access, and annotates the read and write lines
of the Coupling Access Order Full Report with this information, as shown in this report fragment:

Name: globalDataProvidedBySubSystem?2 _array

Order Component File Line Access
1 352 subSystem2.c 33 write ([4])
2 351 subSystem1.c 29 read ([4])

Name: globalDataProvidedBySubSystem?2 _struct

Order Component File Line Access
1 552 subSystem2.c 32 write (_field2)
2 S51 subSystem1.c 31 read ( field2)

Data Couple Access Errors

The Coupling Access Order Error Report contains a summary section at the top of the report, and a
Coupling Verification section for each test case. Data Couple Access errors are flagged in both
places. If a data couple is "read" before it is written in any test case, VectorCAST flags that access in
the Coupling Verification section for that test:
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incorrect

Control Couples

No Contral Couples to display

Data Couples

Name: globalDataProvidedBySubSystem1
Order Component File Line Access Error
1 582 subSystem2.cpp 14 read ERROR: Read before Write

Name: globalDataProvidedBySubSystem?2
Order Component File Line Access Error
1 551 subSystemlcpp 14 read ERROR: Read before Write

An entry is also added to the Data Couple Access Errors section of the report:

Data Couple Access Errors

Data Member Name Access Error Test Result
globalDataProvidedBySubSystem1  Read before write  incorrect
globalDataProvidedBySubSystem2 Read before write  incorrect

Note that for compound types, there can be an access error when a sub-component of that
compound type (a field or array element) is written and a different sub-component is read. However, if
an aggregate assignment is made to the data couple, then all read accesses of a sub-component are
valid.

Prefixes used in Data Couple Access errors are:

> ERROR - Invalid access that needs to be corrected.

> ANALYZE - An invalid access potentially exists and needs further investigation to determine if
the access was invalid or not.

Data Couple Access errors are described in detail below:

Error Message Comments
ERROR: Read before Write Description: A variable was read before ever being written.
Why it is relevant: Catches invalid/undefined access of
variables.
ANALYZE: Read follows Description: A variable was initialized and then read,
Initialization without an explicit write access in between.

Why it is relevant: Catches accesses to variables that may
have invalid/incomplete values. It is common to initialize
variables to a default value, like 0, but in many cases these
default values may not be valid when the data is later
accessed.

Note: In some code bases, variables may always be
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Error Message Comments

initialized to valid values. In this case, flagging these
accesses is unnecessary. To suppress this behavior, set
the option VCAST_TREAT_DC_INITIALIZATIONS_AS

WRITE.
ANALYZE: Read follows Address Description: A possible Read before Write access error
of occurred; a variable's address was taken and then the

variable was read, without an explicit write access in
between. Once a variable's address is taken, VectorCAST
cannot guarantee all further accesses will be reported. The
user must determine if the variable was properly set before
the read.

Why it is relevant: Catches invalid/undefined access of
variable data.

Function Pointers

Function pointer calls are not tracked for coverage by VectorCAST automatically. To start tracking
the function pointer calls for coverage, manual analysis of the function pointer calls must be done.

As an example of this analysis process, consider the following function definitions:

int callViaFunctionPointerParameter |
0 int (*fPointerParaml) (void),
161 = int (*fPointerParam2) (void)) {

1 int locall;
194 int locall;

fPointerParaml () ;
fPointerParam?2 () :

locall
localz

199 return locall+locall;

203 [Flint callViaFunctionPointers (int param) {

int (¥fPointerl) (void) ;
210 fPointerl = doSomeSlStuff;

212 if (param<0O)

3 return fPointerl():;

214 else

215 return callViaFunctionPointerParameter (fPointerl, doSomeQtherS1Stuff):;

In the example the functions doSomeS1Stuff () and doSomeOthersS1Stuff () are both control
couples between components S1 and S2, and these functions are called via function pointers at lines
196 and 197. The VectorCAST Coupling Coverage report for this example looks like this:
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Function Pointer calls that require user analysis
File: subSystemZ.cpp line: 197 column: 14
File: subSystemZ.cpp line: 213 column: 15
File: subSystemZ.cpp line: 196 column: 14

Function pointer calls are listed within the “Function Pointer Analysis” section of the report. Function
pointer calls listed in this section are “un-analyzed”, which indicates that VectorCAST is not tracking
the calls for coverage until manual analysis is complete.

Control Couples Called via Function Pointers

When a function pointer is used to call a function, it is not possible to use static analysis to determine
the actual function or functions that will be called at run time; and as a result, user analysis is required.
As part of the static analysis for coupling, VectorCAST identifies every location in the application
where function calls are made via a function pointer. For each function pointer call, the user must
identify the possible functions that can be called by the function pointer. Once user analysis is done,
VectorCAST performs coupling analysis on this information.

During execution, VectorCAST monitors the control couple established via the function pointer. If the
function pointer calls the control couple, the function pointer call reference within the control couple is
marked as covered. If the function pointer does not call the control couple and calls some other
function, the function pointer call reference within the control couple is not marked as covered.

As an example, consider the following function, which makes two calls via function pointer:
189 int callViaFunctionPointerParameter (

15 int (*fPointerParaml) (void),
: = int (*fPointerParaml) (void)) {

193 int locall:
194 int localZ;

196 locall
197 localZ

fPointexrParaml () ;
fPointerParam2 () ;

o

return locall+locall:;

200 Ly

During the normal analysis and instrumentation process for this example, these two locations are
identified and reported in the Function Pointer section of the Coupling Coverage Report (see above
examples).

The next step is to tell the tool which functions can be called by these function pointers. Do this by
providing information to VectorCAST via the following steps:

1. Generate a user-analysis. txt file using the following clicast command:
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clicast -lc -e <env> COUpling MAnual analysis GEnerate_ report <filename>

Create file to be used

The following report is genera

to perform manual analysis coupling data.

ted:

This file contains a list of coupling issues that require manual analysis

Function Pointer Analysis

Each FPTR line identifies a file, 1
If this FPTR has no relation to any
If this FPTR is used to call a Cont

ine, column where a call via function pointer is made.

Control Couple, change the status to: "ignore”

rol Couple function, change the status to: "active"

and provide a list of space-separated function names for the target of this function pointer.
If the function is overloaded the mangled name must be used. A complete list of valid function

names has been created in the file:

master-function-list.xmllocated in the "coupling’

sub-directory of the VectorCAST environment. These couples require

Example lines might look like this after your analysis:

...FPTR: foo.cpp:1l, line: 234, col:
...FPTR: bar.cpp:6, line: 123, col:

FPTR: subSystem2.cpp:l, line: 196

FPTR: subSystem2.cpp:2, line: 197,
FPTR: subSystem2.cpp:3, line: 213,

2. Editthe user-analysis.
following:

manual analysis

15, inst-line: 234, inst-col: 15, status: ignore, fp-tafgets:
23, inst-line: 123, inst-col: 23, status: active, fp-yargets: bozo bingo

col: 14, inst=line: 196, inst-col: 5, status: analyze, fp-targets:

col: 14, inst-line: 197, inst-col: 5, status: analyze, fp-targets:
col: 15, inst-line: 213, inst-col: 8§, status: analyze, fp-targets;

txt file to update the status for each FPTR line, using one of the

> Ignore - Use if you don't want the FPTR to be tracked. For example, if the function pointer only
calls functions from within the same file.

> Active - Use if you want

the FPTR to be tracked. Note that you must provide a list of space-

separated function names for the target of this function pointer. If the function is overloaded, the

mangled name must be

used. A complete list of valid function names is created in the file:

master-function-list.xml, located in the coupling sub-directory of the VectorCAST

environment.

Our example file can be upda

FPTR: subSystem2.cpp:l, line: 196, col: 14, inst-line: 196, inst-col: 5
FPTR: subSystem2.cpp:2, line: 197, col: 14, inst-line: 197, inst-col: 5, status: ig

ted as follows:

Function name provided
for active FPTR target

, Status: active, fp-targets: doSomeSlStuff
fp-targets:

FPTR: subSystem2.cpp:3, line: 213, col: 15, inst-line: 213, inst-col: 8, statusy ignore, fp-targets:
All status updated

3. Pass the file back to VectorCAST using the following command:

clicast -lc -e <env> COUpling MAnual_analysis UPdate <filename>

Import file to be

used to perform manual analysis for coupling data.

4. Once the manual analysis is provided, use the following command to recompute and apply the
coupling instrumentation logic and then re-run your tests.
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clicast -lc -e <env> COUpling APply

Add the function calls necessary to gather control coupling data
during execution.

The Function Pointer Analysis section of the Coupling Coverage Report will now look like this:

Function Pointer Calls Needing Analysis

No un-analyzed calls in this application

The Coupling Coverage Details by Test Result section of the Coupling Access Order Full Report will
now look like this:

Test Result: Example Test

Control Couples

Name: consumerOfSS1data Returns: int

Order Component File Line Access
1 Main callingSequences cpp 24 call

2 Main callingSequences cpp 53 call
Name: consumer0OfSS52CompoundData Returns: inf

Order Component File Line Access
1 Main callingSequences.cpp 36 call

2 Main callingSequences.cpp 60 call
Name: doSomeS15tuff Returns: int

Order Component File Line Access
1 552 subSystem2.cpp 63 call

2 §52 subSystem2.cpp 196 fptr-call

Note that the £ptr-call online 196 is marked as covered. As you recall, we modified the analysis
file in our example to set the status as "Active", and the function pointer called the target during
execution.
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Using VectorCAST/QA with CUDA® Applications

VectorCAST/QA integrates with the NVIDIA® CUDA® development environment. VectorCAST is
customized to handle both the CUDA C++ language extensions and the Multi-GPU compile and link
workflow.

~ =~ Note: You must have a graphics card that supports CUDA. For more information on the CUDA

'-.\ / standard, see www.nvidia.com/cuda.

CUDA Language Extension Support

Most CUDA language extensions are handled with parser configuration flags that have been built into
VectorCAST. The one exception is the <<<kernel launch>>>syntax, which is handled by a pre-
processor script that converts these calls into a macro that can be parsed more easily by
VectorCAST. The macro expansion that occurs when building the instrumented source restores the
original syntax.

Multi-GPU Build Process Support

When the CUDA compiler (nvcc) compiles CUDA source, the user specifies one or more device
(GPU) architectures for which object code generation is desired. There are several ways to
accomplish this, but providing one or more -gencode options to nvcc is most often used.

The source file is then processed multiple times: once for each device (GPU) architecture, and once
for the host (CPU) architecture. These code variants are passed to the underlying
preprocessor/compiler with additional compilation flags to specify which variant is being compiled. In
particular, nvcc sets the __ CUDA_ARCH___macro to force processing for a particular device (the
absence of this macro indicates host processing). The resulting object files are then linked together
into a "fat binary" that contains object code for the host processor as well as multiple GPU
architectures.

This process is typically handled by nvcc automatically, with little or no need for the developer to
understand the mechanism. However, because each variant may contain different code (and thus
different code coverage), VectorCAST must treat each architecture variant as an individual source file
with an independent coverage set. This is accomplished by a set of Python scripts that are used to
prepare (split) CUDA source for processing by VectorCAST. Prepared code variants are added to a
VectorCAST project with unit options that mirror nvcc’s internal pre-processing logic. This ensures
that VectorCAST’s instrumentation matches the pre-processing mechanism employed by nvcc.

CUDA Processing Scripts

The process of preparing CUDA source for VectorCAST involves the following operations:

1. Copy the original source code once for each architecture variant.
- There will be one variant for each GPU device architecture and one for the CPU host.

- Variants may be specified manually as script arguments, or can be derived automatically from
compiler build options (e.g. —-gencode flags).

2. Replace the original source file with an aggregator that uses #ifdef and #include logic to
selectively include each variant copy during compilation.

- This aggregator is designed such that pre-processing the aggregator produces equivalent
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source code to the original.
- The original source is backed up prior to replacement.

Once this preparation is performed, each variant copy is added to a VectorCAST project with specific
unit options. These options direct VectorCAST and the underlying nvcc pre-processor to process the
variant for just a single architecture.

The overall effect is that the VectorCAST project will contain multiple variant copies of the original
source, and each variant is processed for just one host/device architecture. This results in a single
VectorCAST project that can track and report coverage from all architectures simultaneously.

Building

After CUDA source has been prepared with the VectorCAST CUDA processing scripts, the
aggregator file may be built using the original build system. The aggregator file resides at the original
source location; no changes to the build system are typically necessary. Note, however, that if you do
not elect to append the c_cover_io.c source to one of your host-side source files (either a host
variant of a CUDA source file, or a C or C++ file) then the build system will need to be updated to
compile and link that additional source.

Partial Instrumentation

The aggregator unit is configured such that it may be built at any time, regardless of whether the
source code variants have been instrumented or not.

Architecture variants may be independently instrumented without interfering with one another. If one
or more variant copies have been instrumented, that instrumentation will be included in the object
code for the associated architecture.

For example, if source. cuis built for CUDA architectures 3.5, 5.3 and 7.0 (as well as the CPU host),
any combination of the four variant versions of the source may be instrumented without issue. During
runtime, you will only receive code coverage data for execution on instrumented architectures.
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VectorCAST CUDA® Example

This example provides an overview of using VectorCAST/QA with the CUDA programming language.

This example and its associated file (KB_1476_cuda-demo . zip) are located online in the Vector
KnowledgeBase article VectorCAST CUDA Example .

To run the example:

1.

Review and update setup_env. sh. This script contains environment variables and settings
that configure the example for your specific environment.

Verify that VECTORCAST_DIR and VECTOR_LICENSE_FILE are set appropriately for your
system to access VectorCAST tools, and the CUDA_PATH variable is set to the base of your
CUDA tools installation.

The example is configured to produce code for GPUs with compute capabilities for CUDA
architectures 3.5, 5.3, and 7.0. If your system's GPU uses a different architecture, then adjust
the SMS variable appropriately.

If you are executing on a remote ARM target (for example, using a Jetson device), then set
TARGET_ARCH appropriately.

Execute the run_example. sh script to build and run the example. The script is set to provide
detailed logging, and stop on any failures. If there are any issues, please review the execution
log and script to determine the source of the failure.

The example execution script will:

1.

2R

7.
8.
9.
10.
11.
12.
13.

Create a directory named example in the current working directory. All subsequent files will be
created within example. (To clean the example, simply remove the example folder.)

Execute (source) setup_env. sh to import environment settings.
Create a CCAST _.CFG settings file.

Prepare build directory with source files.

Execute the build with the vcshell utility to capture build commands.

Locate and prepare CUDA source files using the CUDA workflow scripts (located in
$VECTORCAST_D IR/DATA/ cuda).

Create a coverage project for the prepared source variants.

Apply per-file unit options, coverage I/O library appending, and coverage capture probe points.
Instrument included source files.

Build the instrumented binary.

Execute the instrumented image.

Retrieve and import coverage results.

Produce a coverage report.

After the script completes, you may open the created coverage project (* . vep) to inspect results,
review the configuration, etc.
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VectorCAST/QA and Jenkins Integration

QA and Jenkins integration enables users to implement a Continuous Test process, where each code
change is completely tested against all existing test cases prior to integration. This results in the
shortest possible feedback loop for the developer, allowing bugs to be identified within minutes of
code changes, rather than weeks.

Jenkins is an extensible, open source automation server for continuous integration and continuous
delivery for any application. Two plugins are available from the Jenkins website for use with
VectorCAST projects: VectorCAST Execution and VectorCAST Coverage.

The VectorCAST Execution plugin allows the user to create, delete and update jobs to build and run
VectorCAST projects. Jobs can be created as a single job or split into multiple jobs for a VectorCAST
project, with one job for each environment and an overall job to combine the results. The plugin adds
a new top-level menu item to the Jenkins sidebar that provides job control for VectorCAST projects.
To learn more about the Execution plugin, visit the Jenkins website at
https://plugins.jenkins.io/vectorcast-execution.

The VectorCAST Coverage plugin allows the user to capture code coverage reports from
VectorCAST projects. The VectorCAST Coverage plugin is added as a dependency to the
VectorCAST Execution plugin and is automatically used to display coverage data. Jenkins
automatically generates the trend report of coverage and displays a coverage trend graph at the top
page of a job. To learn more about the Coverage plugin, visit the Jenkins website at
https://plugins.jenkins.io/vectorcast-coverage.

General information on plugin installation is provided on the Jenkins' wiki at
https://wiki.jenkins.io/display/JENKINS/Plugins.
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Index

indicating a statement covered 127
.enc 85
ADA_EXTENSIONS 229
adding multiple test results 119
aggregate coverage report
instantiations 205
allowlist directory 62, 71
animated control flow 151
animation coverage type 190
animation play speed 194
apply coverage to source tree 40
benefits 40
changing option 42
how it works 40
strategies 40
apply instrumentation to source tree
always option 41
during build option 41
never option 42
assembler command 186
ASSEMBLER_CMD 186
assembly file extensions 178
auto naming multiple test results 119
AUTO_NAME_RESULTS 227

background color for failing cells 238

background color for partially passing cells 238

background color for passing cells 237
background colors

changing for coverage output 225
base directory

add 59, 68

allowlist 62, 71

include headers 63, 72

missing 92

move 92

path 61,70

remove 61,70

rename 60, 69

working with 92
basis path

viewing for subprogram 138
basis path analysis 139
basis path output

building test cases from 139
basis paths coverage 103
Branch coverage 103
breakpoints

removing 154

setting in coverage animation 154
buffered coverage I/O 190
building environment, in wizard 65, 74
C compile command 184
C file extensions 178
C parser flags 184
C preprocessor command 183
C standard library

link error using 167
C_ALT _COMPILE_CMD 184
C _ALT EDG_FLAGS 184
C_ALT_PREPROCESS_CMD 183
C_COMPILE_CMD 164
C_COMPILE_CMD_FLAG 185
C_COMPILE_EXCLUDE_FLAGS 185
C_COMPILER_CFG_SOURCE 186
C_COMPILER_FAMILY_NAME 186
C_COMPILER_OUTPUT_FLAG 164
C_COMPILER_PY_ARGS 186
C_COMPILER_TAG 162
C_DEBUG_CMD 175
C_DEBUG_HELP_FILE 185




Index: C_DEFINE_LIST — CLICAST

C_DEFINE_LIST 166
C_EDG_FLAGS 179
C_EXEC_HELP_FILE 185
C_EXTENSIONS 179
C_INCLUDE_FLAG 163
C_LINK_CMD 174
C_LINK_OPTIONS 174
C_OBJECT_EXT 174
C_OUTPUT_FLAG 173
C_PREPROCESS_CMD 163
C_PREPROCESS_FILE 164
C++ file extensions 178
cannot uninstrument 111
CBA

aggregate coverage report 256

associate imported files with source
files 251

change cba display color 252
covered by analysis report 253
edit analysis result 250
export analysis files 253
import analysis files 253
metrics report 257
re-instrumenting with cba data 253
remove analysis files 253
using coverage analysis with sfp 257
view cba data in reports 253
view cba in coverage viewer 251
cba editor
branch coverage 248
mcdc coverage 249
statement coverage 247
change impact report 50
CLI
execute all system tests 45
execute component coverage 48

list system tests 45

CLICAST

coupling analyze 292, 295
coupling apply 292, 312

coupling components 291
coupling report access order full 300, 302
coupling report components 296
coupling report coverage 294, 298
cover base dir add 60, 69, 93
cover base dir allowlist 62, 71
cover base dir denylist 63, 72
cover base dirremove 61, 70
cover base dir rename 61, 70
cover base dir set path 93

cover base dir status 74-75, 82, 85
cover base dir update 85

cover environment create 68
cover environment script create 86
cover environment script run 86
cover export cbha 253

cover instrument 100

cover instrument basis_path 104
cover instrument branch 103
cover instrument mecdc 105

cover instrument none 110

cover options
add_ada_extension 229
add_c_extension 179
add_cpp_extension 179
auto_generate_result_name 227
Starting_unit_number 228

cover report cha 256

cover report ram usage 109
coverresultadd 119, 293
cover result remove 133

cover source reinstrument 112
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environment delete 86
IF DOCPROPERTY Project COVER 158
IF DOCPROPERTY Project COVER 134

EXECUTABLE_EXTENSION 174
LIBRARY_INCLUDE_DIR 165

Max_mcdc_conditions 210

manual analysis generate report 311
manual analysis update 311
options

ASM_FUNCS_BEHAVE_AS_
INLINES 214

ASSEMBLER_CMD 186
C_ALT_COMPILE_CMD 184
C_ALT_EDG_FLAGS 184
C_ALT_PREPROCESS _CMD 183
C_COMPILE_CMD 164
C_COMPILE_CMD_FLAG 185-186

C_COMPILE_EXCLUDE_FLAGS 185

C_COMPILER_OUTPUT_FLAG 164
C_COMPILER_PY_ARGS 186
C_DEBUG_CMD 176
C_DEFINE_LIST 167
C_EDG_FLAGS 179
C_EXEC_HELP_FILE 185-186
C_INCLUDE_FLAG 163
C_LINK_CMD 174
C_LINK_OPTIONS 174
C_OBJECT_EXT 174
C_OUTPUT_FLAG 174
C_PREPROCESS_CMD 163
C_PREPROCESS FILE 164

CASE_FALLTHROUGH_BRANCH_
COVERAGE 198

COVERAGE_ANIMATION_PLAY_
SPEED_RATIO 194

COVERAGE_IO_TYPE 190

METRICS_TOTAL_LEVEL _
DISPLAY 234

PRECOMPILE_CMD 187
PRECOMPILE_EXT 187
SOURCE_EXTENSION 177
TESTABLE_SOURCE_DIR 165
TYPE_HANDLED_SOURCE_DIR 166

VCAST_ASSEMBLY_FILE_
EXTENSIONS 179

VCAST_AVOID_COMMA_
OPERATOR 203, 208

VCAST _BASIS_PATHS_FOR_
CONSTANT_BRANCHES 203

VCAST_C_FILE_EXTENSIONS 178

VCAST_CMD_AFTER_C_
OPTIONS 216

VCAST_CMD_AFTER_
INSTRUMENTATION 216

VCAST_COLLAPSE_STD_
HEADERS 182

VCAST_COMMAND_LINE_
DEBUGGER 176

VCAST_COVER_CATCH_AS_
BRANCH 201

VCAST_COVER_SEPARATE_TYPES_
FILES 228

VCAST_COVER_STATEMENTS_BY_
BLOCK 197

VCAST_COVERAGE_DATABASE_
CACHE_SIZE 213

VCAST_COVERAGE_FIELD_
WIDTH 213
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VCAST_COVERAGE_FOR _
TEMPLATE_
INSTANTIATIONS 205

VCAST_COVERAGE_POINTS_AS_
MACROS 203

VCAST_COVERAGE_RESULT_FILE_
NAME 221

VCAST_COVERAGE_RESULTS_
DIRECTORY 221

VCAST_COVERAGE_SOURCE_FILE_
PERSPECTIVE 190

VCAST_CPP_FILE_EXTENSIONS 178

VCAST_CUSTOM_REPORT _
FORMAT 238

VCAST _DISABLE_BOOLEAN_
CAST 212

VCAST_DISPLAY_EMPTY_
COVERAGE 231

VCAST_DISPLAY_UNINST_EXPR 231

VCAST_DUMP_BINARY _
COVERAGE 201

VCAST_DUMP_COVERAGE_AT_
EXIT 192

VCAST_EMPTY_STATEMENTS_
COVERABLE 222

VCAST_ENABLE_DATA_CLEAR 192

VCAST_ENABLE_FUNCTION_AND _
CALL_COVERAGE 197

VCAST_ENABLE_FUNCTION_CALL_
COVERAGE 196

VCAST_ENHANCED_FOR_LOOP_
COVERAGE 195

VCAST_ENVIRONMENT_FILES 183

VCAST_ESCAPE_LINE_
DIRECTIVES 181

VCAST_FILE_VERSION_
COMMAND 235

VCAST_GH_INTEX_CMD 175
VCAST_GH_INTEX_FILE 175

VCAST_GLOBAL_BUFFER _
OPTIMIZATIONS 199

VCAST_HANDLE_TERNARY _
OPERATOR 222

VCAST _HEADER FILE_
EXTENSIONS 177

VCAST_IGNORE_ERROR_WHEN_
READ_FOLLOWS_ADDRESS_
OF 204

VCAST_INSTRUMENT_
ASSIGNMENTS 222

VCAST_INSTRUMENT _
PARAMETERS 222

VCAST_INSTRUMENT_
SEPARATES 223

VCAST_INSTRUMENT _
UNREACHABLE_CODE 196

VCAST_KEEP_INSTRUMENTATION_
DEBUG_FILES 215

VCAST_KEEP_INSTRUMENTATION_
INTERMEDIATE_FILES 214

VCAST_MAX_CAPTURED_ASCII_
DATA 191

VCAST_MAX_COVERED_
SUBPROGRAMS 193

VCAST_MAX_MCDC_
STATEMENTS 194

VCAST_NOTES_SECTION_
TEMPLATE 236

VCAST_OPTIMIZED_MCDC_
STORAGE_THRESHOLD 211

VCAST_PACK_INSTRUMENTATION_
STORAGE 199

VCAST_PARSE_FUNCTION_
TEMPLATES 180
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VCAST_POST_PREPROCESS_
COMMAND 182

VCAST_PREPROCESS_
PREINCLUDE 181

VCAST_REMOVE_PREPROCESSOR _

COMMENTS 180

VCAST_REPORT_ON_IMPLICIT
DEFAULT_CASE 198, 223

VCAST_RPTS_COMPLEXITY_
COLUMN_WIDTH 241

VCAST_RPTS_COVERAGE_RESULT _

COLUMN_WIDTH 241
VCAST_RPTS_CUSTOM_CSS 239

VCAST_RPTS_DATE_COLUMN_
WIDTH 240

VCAST_RPTS_HEADER 236

VCAST_RPTS_NOTES_COLUMN_
WIDTH 241

VCAST _RPTS_RESULT _COLUMN_
WIDTH 240

VCAST_RPTS_SHOW_VERSION 235

VCAST_RPTS_SUBPROGRAM_
COLUMN_WIDTH 240

VCAST _RPTS_TABLE_DATA FAIL_
BGCOLOR 238

VCAST _RPTS_TABLE_DATA
PARTIAL_BGCOLOR 238

VCAST_RPTS_TABLE_DATA_PASS_
BGCOLOR 238

VCAST_RPTS_TESTCASE_COLUMN_

WIDTH 240

VCAST_RPTS_UNIT_COLUMN_
WIDTH 239

VCAST_SHOW_INLINES_COVERED _

IN_ALL_UNITS 202

VCAST_SIMPLIFIED_CONDITION_
COVERAGE 209

VCAST_SORT_METRICS_RPT_BY_
DIR 230, 232

VCAST_STARTUP_FILE 188

VCAST_SUPPRESS_COVERABLE_
FUNCTIONS 218

VCAST_TREAT_DC_INITIALIZATIONS
AS_WRITE 204

VCAST_UNCOVERED_LINE_
INDICATOR 194

VCAST_UNSIGNED_LONG_MCDC _
STORAGE 209-210

VCAST_USE_BUFFERED_ASCII_
DATA 191

VCAST_USE_EDG_
PREPROCESSOR 181

VCAST_USE_OPTIMIZED_MCDC_
INSTRUMENTATION 211

VCAST_USE_STATIC_MEMORY 193
VCAST_USE_STDOUT 222
VCAST_USE_VCPP 181
VCAST_VCAST_MASKING_MCDC 209

VCAST_VERBOSE_MANAGEMENT_
REPORT 234

probe point apply 271

probe point output 281

probe point remove all 275

reports custom equivalence_matrices 141
reports custom function call 137

set coverage type 99

set_source_dirs 166

template 162

tools basis_path 138, 144

tools delete imported results 159

tools import_results 158
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clicast

options

VCAST_ENABLE_PROBE_POINTS 266

closing environment 80

code complexity 138

code coverage summary 147
collapse all subprograms 132
combined template instantiations 206
command line debugger 176

compile command 164

compile command flag 185

compile command line

parse for library includes and defined
variables 167

compile flag to exclude 185
compiler
testing settings of 170
compiler family name 186
compiler python args 186
compiler template
choosing between C and C++ 162
compiler, setting in wizard 57, 66
compiling instrumented source files 113
component coverage 46
component report 296
configuration management 75
configure binary coverage 200
configure language 57, 66
control flow
animated 151
coupling
access order error report log 306
access order full report log 306
analysis log 304
apply coupling 292

build instrumented application 292

combining coupling and coverage
instrumentation 307

components.xml 290
compound type data couples 307

control couples called via function
pointers 310

coupling analysis 291
coupling options 295
coupling overview 288
coupling report log 306
cover environment 290
data couple access errors 307
define components 288, 290
function pointers 309
instrumentation log 305
limitations and error checking 307
logs 303
re-analyze coupling 295
reports 293
trace data 293
verification process 289
coupling access order error report 301
coupling access order full report 300
coupling coverage report 297
coupling reports 295
component report 296
coupling access order error report 301
coupling access order full report 300
coupling coverage report 297
cover environment script 85
coverage
animation play speed 194
changing the type of 109
compiling instrumented source files 113
control instrumentation with pragmas 113
deleting imported results 158
exporting 157
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importing 158

importing from VectorCAST 154
instrument unreachable code 195
instrumenting basis paths 103
instrumenting Branch 103

instrumenting function 107

instrumenting Function+Function Call 108
instrumenting ISO-26262 ASIL A 101
instrumenting ISO-26262 ASIL A/B 107

instrumenting ISO-26262 ASIL B/C 101,
107

instrumenting ISO-26262 ASIL C/D 108
instrumenting ISO-26262 ASIL D 101, 106
instrumenting MC/DC 104

instrumenting statement 101
instrumenting Statement 101
instrumenting Statement+BRANCH 107
instrumenting Statement+MC/DC 106

not instrumenting sections of source
code 112

opening test case which caused 132
pairs status 104, 135
show true and false in for loops 195

summary in upper right corner of Coverage
tab 125

uncovered line indicator 194
un-instrumenting 110
viewing 133
coverage analysis editor 246
coverage animation
setting breakpoints 154
toolbar 152-153
Coverage menu
Export Script 157
Import Results 154
View Import Log 156

coverage options, setting in wizard 63, 72

coverage status bars 99
coverage viewer
annotation 126
branch coverage 128
customizing display 132
function coverage 130
mc/dc coverage 128
numbers along left-hand side 127
open 125
results navigation 131
statement coverage 127
turn on results 125
viewing cba lines 251
coverage wizard
building environment 65, 74
configure language 57, 66
coverage options 63, 72
defined variables 57, 67
locating source files 59, 68
name the environment 58, 67
search directories 57, 66
set compiler 57, 66
source file extensions 57, 66
standalone 65
summary 64,73
COVERAGE_IO_TYPE 190
covered by analysis
see CBA 246
covered by analysis report 253
covered lines 223
covered-by-analysis lines 223
CPP_EXTENSIONS 179
create new environment
from a JSSON Compilation Database 79
CUDA 314

example 316
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Index: custom end macro —files tab

custom end macro 167
customizing Coverage Viewer 132
debug help file 185
debugger command 175
default compiler options 186
default search list for wizard 162
defined variable 166
parse out of compile command line 167
defined variables, setting in wizard 57, 67
deleting an environment 86
disable boolean cast in instrumentation 212
display coverage in reports (always) 231

display uninstrumented mcdc expressions in
reports 231

EDG parser 179
enable the coverage clear api 192
environment
closing 80
deleting 86
opening 87
renaming 80
source file summary 83
update 81
update source files 82
view 133
environment coverage type 97
Environment menu
Add Source Code File 87
Add Test Result 118
Delete All Result Files 133
Delete All Source Files 92
Reinstrument All Source 111
View
Metrics Report 104, 134

Test Case Management Report 104

environment variables

VCAST_COVER_SEPARATE_TYPES_
FILES 228

VCAST_MAX_LINE_LENGTH 113
equivalence matrices 141
escape backslashes in line directives 181
executable file extension 174
EXECUTABLE_EXTENSION 174
execute help file 185
expand all subprograms 132
extensions

Ada 229

Add/Remove/Default 179, 229

C/C++ 179
file extensions, setting in wizard 57, 66
File menu

Close Environment 80

Delete Environment 86

Open 80

Print

Aggregate Report 144

Recent Environments 80, 87
Set Working Directory 54, 80
file version command 235
files
c_cover_io.c 114
c_cover_io.cpp 114
environment_name.cvr 75
vcast_cover_io.adb 114
vcast_cover_io.ads 114
vcast_cover_io_ada83.adb 114
vcast_cover_io_gmart.adb 114
vcast_cover_io_mixed_lang.adb 114-115
vcast_cover_io-restricted.adb 114-115
files tab

function call report 137
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Index: filter Metrics report — mixing C and C++ source files in one environment

filter Metrics report 232
fonts
changing for coverage output 223
default for coverage output 224
FUNCTION 107
function
VCAST_CLEAR_COVERAGE_DATA 274
VCAST_DUMP_COVERAGE_DATA 274
vcast_probe_print 273
vcast_probe_print_float 273
vcast_probe_print_int 274
vcast_probe_print_unsigned 274
function call report 137
function coverage 107
function entry probe points 262
function exit probe points 263
FUNCTION+FUNCTION CALL 108
Function+Function Call coverage 108
gcc 180
gnatchop instrumented source files 114
header file extensions 177
headers
include in environment 63, 72, 89
Help menu
Diagnostic
Test Compiler Settings 173

importing coverage results 154
include directories 164

include flags 163

include headers 63, 72

incremental rebuild report 244
instrument template instantiations 204
instrument unreachable code 195
instrumentation

ram usage report 109

instrumented files
apply coverage to source tree option 40
instrumenting source files 97
jenkins
coverage plugin 318
execution plugin 318
integration with enterprise testing 318
JSON Compilation Database
create new environment in wizard 79
language mode 177
Level A coverage 101, 106
Level A/B coverage 107
Level B coverage 101, 107
Level C coverage 101
Level C/D coverage 108
library include directories
parse out of compile command line 167
linker command 174
linker options 174-175
manual testing 37
map line selection 132
max size of ASCII coverage data buffer 191
maximum MC/DC Conditions 210
MC/DC 104
maximum conditions 210
understanding analysis 142
viewing 144
messages
after exporting coverage script 157
after importing coverage results 155
metrics report 134
METRICS_TOTAL_LEVEL_DISPLAY 232
migrated cover environment 56
missing base directory 92
mixed-language environment 183-184

mixing C and C++ source files in one
environment 178, 183
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moving base directory compiler family name 186
environment variable 96 Compiler Integration tab 184
full path 92-93 compiler template 162
relative path 97 coverage 188

name the environment 58, 67 default fonts 224

new generation preprocessor 181 coverage field width 212

no recursive calls coverage /O types 190
support for 115
NO_FILTERING 232

notes section template 235

covered lines 223
covered-by-analysis lines 223
custom end macro 167

Notes tab 234 debug help file 185

object file extension 174 debugger command 175

opening default compiler 186

environment 87 defined variables 166

options deprecated

Iw. ispl ver: inr 231
always display coverage in reports 23 C_INCLUDE_LIST 188
animation coverage type 190

L disable boolean cast in instrumentation 212
animation play speed 194 ) ) ) )
display uninstrumented mcdc expressions in
assembler command 186 reports 231

assembly file extensions 178 EDG flags 179

buffered coverage /O 190 enable the coverage clear api 192

C compile command 184 escape line directives 181

C compile command flag 185 executable file extension 174

C compile flag to exclude 185 executehelp file 185

C file extensions 178 file version command 235

C parserflags 184 filter Metrics report 232

C preprocessor command 183 header file extensions 177

C/C++ 161 include flags 163
compile command 164 instrument unreachable code 195
linker options 174-175 language mode 177

C++ file extensions 178 Language tab 176

change background color 225 library include directory 165

change fonts 223 linker command 174

change text color 224, 226 Linker/Debug tab 173

command line debugger 176 max size of ASCII coverage data buffer 191

compiler args 186 maximum covered subprograms 193
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maximum MC/DC conditions 210 show version of VectorCAST in reports 234
maximum MC/DC expressions 193 sort Metrics report by directory 230-231,
Misc tab 180 234

Mixed C/C++ tab 183 testable source directory 165

notes section template 235-236 text report options 239

object file extension 174 treat c++ catch blocks as branches 201

output file flags 173 type handled source directory 165

parse function templates 179 uncoverable lines 223

partially covered lines 223 uncovered line indicator 194

post-process instrumented files uncovered lines 223

command 215 use new generation preprocessor 181
post-process vcast_c_options.h use static memory allocation on the
command 216 target 192
precompile command 187 use Vector preprocessor 181
precompile extension 187 verbose management report 234
preprocessor command 163 wrap textin Notes 241
preprocessor file 164 original source code line numbers 132
Preprocessor/Compiler tab 162 output file flags 173
real-time coverage I/O 190 pairs status 104, 135
reduce memory overhead using global Parse Command Line button 167
buffers 199

parse function templates 179
remove preprocessor comments 180

report 229, 236

report complexity column width 240

parser 177
partially covered lines 223

pragma restrictions

report coverage results column width 241 support for no recursive calls 115

report date column width 240 precompile command 187

report format 238 precompile extension 187

report header 238 PRECOMPILE_CMD 187
report notes column width 241 PRECOMPILE EXT 187

report results column width 240 preprocess file

report subprogram column width 239 diagnostic uses of 173

report testcase column width 240 preprocessor command 163

report unit column width 239 preprocessor file 164

save data in ASCII format in memory 190 probe point listing 279

setting custom css 238 probe points 261

show inlines as covered in all unit 201 activate probe point 274

show true and false in for loops 195 apply all 271
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Index: python configuration script — requirements tab

capture variable values 277
deactivate probe point 274
delete all probe points 275
disable 285

edit a probe point 272

enable 285

fault injection 278

function entry probe points 262
function exit probe points 263
function probe points 261
functions and macros 273
import a probe point 283-284
inject spurious values 278
insert a file scope probe point 267
insert a probe point 266

order of execution 264

output report 280

patch faulty code 278

probe id number 282

probe point api 281

probe point editor 265

probe point file 281

probe point only instrumentation 275
remove 285

remove probe point 275
saving and applying 270
status buttons 272

test compile 268

xml report 285

python configuration script 35

QA

add test case 36

change impact report 50
component coverage 46
enable/disable coverage 42

incremental build and execute 42

interactive execution of test cases 43
manual execution of tests 43
manual testing 37
python configuration script 35
run incremental build/execute 43
select system test cases dialog 43
ram usage report 109
real-time coverage 1/0 190
regression test 75
remember last working directory 54
remove preprocessor comments 180
removing
breakpoints 154
removing source files 92
renaming
environment 80
report complexity column width 240
report coverage results column width 241
report date column width 240
report format 238
report header 238
report notes column width 241
report results column width 240
report subprogram column width 239
report testcase column width 240
report unit column width 239
reports
metrics 134
save tofiles 145
requirements
script 124
selecting 124
requirements gateway
importing .csv 123

requirements tab 123
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results files
not corresponding 109
right-click menu
Flatten 90
Remove 92
Save Coverage Reports 145
uninstrument 110
Update Test Result 120
save coverage reports to files 145
save data in ASCII format in memory 190
scripting
exporting for regression test 157
search directories, setting in wizard 57, 66
set working directory 54
setting source directories 166
show inlines as covered in all units 201
show true and false in for loops 195
show version of VectorCAST in reports 234
sort Metrics report by directory 230-231, 234
source directories
setting, command line 166
source file extensions, setting in wizard 57, 66
source files
adding 87
compiling instrumented 113
hierarchical view of 90
instrumenting 97
removing 92
setting coverage type 97
viewing instrumented source code 101
viewing source code 91
source files, locating in wizard 59, 68
SOURCE_EXTENSION 177
standalone coverage environment 65
startup file 187

statement coverage 101

Statement coverage 101
STATEMENT+BRANCH 107
Statement+Branch coverage 107
STATEMENT+MC/DC 106
Statement+MC/DC coverage 106
SUBPROGRAM_DETAIL 232
suppress test code 218
directory 218
file 219
header only libraries 220
inlined 219
suppressed coverable functions 217
system testing environment 56
T
indicating a branch covered 128
template
for Notes tab 235
for user code 235
template instantiations 204
combined 206
requirements 204
view coverage 205
Test button 172
test cases
building from basis path analysis 139
test code coverage
suppressing 218
test execution
animated 151
test results
auto naming multiple when adding 119
customizing ¢_cover _io for your target 115
naming one when adding 119

using defined variables to change output
of 116

testrunner 38
Test Settings button 170
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Index: text colors — VCAST_ESCAPE_LINE_DIRECTIVES

text colors

changing for coverage output 224, 226
toolbar

coverage animation 152-153

Open button 87
Tools

MC/DC

View Analysis Report 144

Tools menu
Basis Path

View Analysis Report 138
Coverage
Delete Imported Results 158
Import Script 158
MC/DC
View Equivalence Matrices 141

treat c++ catch blocks as branches 201
troubleshooting
error during uninstrumenting 111
exitis undefined 167
instrumented source file was locked 111
spaces in working directory 55

suppressing some statementin MC/DC
coverage 105

true branch 128
uncoverable lines 223
uncovered line indicator 194
reinstrument 194
uncovered lines 223
undefined symbol VCAST_exit 167
UNIT_DETAIL 233
update
compiler 81
compiler settings 81

environment 81

locate source files 82
rules for updating environment 84
source file summary 83
user code template 235
V(g) 138
VCAST_APPEND_POSIX_PID 117

VCAST_APPEND_SECONDS_SINCE_
EPOCH 118

VCAST_APPEND_WIN32_PID 117
VCAST_ASSEMBLY_FILE_EXTENSIONS 178
VCAST_ATTRIBUTE_CODE 117
VCAST_C_FILE_EXTENSIONS 178
VCAST_CLEAR_COVERAGE_DATA 274
vcast_clear_coverage_data() 192
VCAST_COMMAND_LINE_DEBUGGER 176

VCAST_COVER_SEPARATE_TYPES_
FILES 228

VCAST_COVERAGE_FOR_
DECLARATIONS 202

VCAST_COVERAGE_IO_ANIMATION 190
VCAST_COVERAGE_IO_BUFFERED 190
VCAST COVERAGE_|IO_REAL_TIME 190
VCAST _CPP_FILE_EXTENSIONS 178
VCAST_CUSTOM_FILE_OUTPUT 116-117
VCAST_CUSTOM_REPORT FORMAT 238
VCAST_CUSTOM_STD_OUTPUT 115, 117
VCAST _DISPLAY_EMPTY_COVERAGE 231
VCAST _DISPLAY_UNINST_EXPR 231
VCAST_DO_MCDC 105
VCAST_DONT_DO_MCDC 105

VCAST _DONT_INSTRUMENT_END 112
VCAST _DONT_INSTRUMENT_START 112
VCAST_DUMP_CALLBACK 118
VCAST_DUMP_COVERAGE_DATA 274
VCAST_ENABLE_DATA_CLEAR_API 192
VCAST_ENABLE_PROBE_POINTS 266
VCAST_ESCAPE_LINE_DIRECTIVES 181
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Index: VCAST _exit, undefined symbol — working directory

VCAST_exit, undefined symbol 167
VCAST_FILE_VERSION_COMMAND 235
VCAST_FLUSH_DATA 117
VCAST_GH_INTEX_CMD 175
VCAST_HEADER_FILE_EXTENSIONS 177

VCAST_MAX_COVERED_
SUBPROGRAMS 117

VCAST_MAX_LINE_LENGTH 113
VCAST_MAX_MCDC_STATEMENTS 117
VCAST_MIN_STARTING_UNIT_NUMBER 228
VCAST_NOTES_SECTION_TEMPLATE 235
vcast_probe_print 273

vcast_probe_print_float 273
vcast_probe_print_int 274
vcast_probe_print_unsigned 274

VCAST_REMOVE_PREPROCESSOR _
COMMENTS 180

VCAST_RPTS_COMPLEXITY_COLUMN_
WIDTH 240

VCAST_RPTS_COVERAGE_RESULT _
COLUMN_WIDTH 241

VCAST_RPTS_CUSTOM_CSS 238
VCAST_RPTS_DATE_COLUMN_WIDTH 240
VCAST _RPTS_HEADER 238
VCAST_RPTS_NOTES_COLUMN_WIDTH 241

VCAST _RPTS_RESULT_COLUMN_
WIDTH 240

VCAST_RPTS_SHOW_VERSION 234

VCAST_RPTS_SUBPROGRAM_COLUMN_
WIDTH 239

VCAST_RPTS_TESTCASE_COLUMN_
WIDTH 240

VCAST_RPTS_UNIT_COLUMN_WIDTH 239
VCAST_RPTS_WRAP_NOTES 241

VCAST_SORT_METRICS_RPT_BY_DIR 230-
231,234

VCAST_STD_IO 116
VCAST_USE_EDG_PREPROCESSOR 181
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