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CANTATA:

What's New In Cantata
8.07

N

ll_ Cantata 8.0, available from May 2018, is a major new release providing

=
(‘T significant new functionality as well an improved user interface.
L] L]
\'—.\'-//~ This document outlines the most important changes in Cantata version
\ 8.0.
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Introduction

Cantata 8.0, available from May 2018, is a major new release providing significant new functionality.
This version automates test maintenance, makes it easier to test across multiple embedded targets,
and provides greater flexibility when instrumenting code.

Version 8.0 also continues the journey started in version 7.2 to provide a user interface that is
accessible and intuitive for novice users while still retaining the advanced functionality that existing
users have come to expect.

Cantata 8.0 also contains many other enhancements and fixes. The full set of changes are documented
in the Release Notes which track all changes in Cantata since version 4.1. The most important changes
are highlighted in the sections below.

Code Change Analysis

Testing earlier in the software development lifecycle improves quality & reduces code rework later-
on. However, even well-planned projects will need some changes to source code after initial testing.
Unit & integration tests are very dependent on the source code structure, so can be brittle (i.e. not
even build) when code is changed, and fixing them can be time consuming. The new Cantata Code
Change Analysis feature identifies code changes that will affect tests and helps automate test
maintenance. Detailed guidance is provided on resolving these issues and suggestions can be
selected triggering automatic test refactoring for many types of code change.

Thorough analysis of code changes and test dependencies identify:
e Changes to source code that affect existing test scripts
e  Which test scripts are affected by code changes
e Code changes that may affect the code coverage previously achieved by the existing tests

The Code Change Analysis results are clearly identified in a new dedicated Code Change Manager.
Information is retained when code was last tested and compared to the current code.

Changes detected in source code which affect existing test scripts include:

Source Files e added/removed/renamed
Header Files e added /removed / renamed
Functions & Methods e added/removed

e signature changed (scope, return type, name & parameters)
e Call changed - which may affect stubs / wrappers

e body added/removed

e body changed - which could affect the code coverage

Variables e Added /removed
e Changed (scope, type & name etc)
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Guided choices are provided for automatic updates to re-synchronise tests with the changed code:

e Details of the code changes affecting existing test scripts are provided for each source file
e Suggestions to update the test are provided with guidance on the effects of accepting the

suggestion
e Test scripts are automatically refactored throughout to implement the suggested test
update

& Code Change Manager 2 B v v=1

Code Change Analysis details for test script: test_example_source_file.c

~ [€ example_source_file.c
€ The variable my_new_static_data has been added to this file

® Indicates a code change has been found, that may affect the test script
Double click this node to display the suggestions Cantata has for updating the test script

Eii Cantata Suggestions

Suggested Test Script Updates
The information contained in the tabs below are changes that could be made to the test script to resolve the potential issues following
the code change listed
Details of change P Suggestion: Add &P Suggestion: Rename | @ Suggestion: Do nothing
The variable "my_new_static_data” has been added to the Software Under Test as a static variable, and should be added for use within the test script

Accept this suggestion

Close
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Target Deployment Switching

The new deployment switching feature in Cantata version 8.0 makes it easier to reuse the same tests
for multiple targets and toolchains. This is particularly useful when code is reused across multiple
environments for different product variants.

Separate environment specific make files are created for each target deployment. Switching
between them is as easy as selecting a deployment from a dropdown menu on the main toolbar.

File Edit MNavigate 5earch Project Run  Window Cantata Help

- | o <d t| ()} * *BE-Win32-RTEMS-Leon2-sparc_elf_geced 4.2-tsim

win32_vxworks-6.7_DKM_SPARCsfgnuve c
¥86-Win32-goecdb2
¥86-Win32-GH5Multidd3-ppcidsl-cpp
x86-Win32-gpp4.6.2
x86-Win32-RTEMS-Leon2-sparc_elf
¥36-Winfd-3x-msvcll

Do
- ||

'LE Test Explorer |5 Project Explorer 23

(=5 Project_1 [Cantata]
v =5 Project_3 [Cantata]
gff Binaries
Gt Includes
w [= Cantata
v = configuration
build_defs.mk
build.mk

goed.A.2-tsim

custorm.mk

=| mappings.dat

test_defs.mk

¥86-Win32-gocd.b.2.mk

¥86-Win32-GH5Multid23-ppcid30-cpp.mk

¥86-Win32-RTEMS-Leon2-sparc_elf_gccd.4.2-tsim.mk
[>= results

= tests

Reusing the same tests with different deployments makes testing across multiple environments
faster, and avoids replicating whole projects just for testing. Test maintenance effort is reduced by
maintaining only one set of tests. The risks associated with managing multiple copies of projects are
eliminated.

The Cantata test results (.ctr) file records the specific deployment with which tests were executed,
so that separate test certification ready evidence can be provided for each environment.

In addition to the built-in target deployments inside Cantata for user customisation, as new
deployments are completed between releases, these are now made available to download from QA
Systems.
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Test Explorer

Cantata 8.0 introduces a new Test Explorer which makes it easy to see code, tests, results and reports
in one place. It is a test centric view rather than a project focused one. This is clearer and easier to
navigate, showing only the information relevant to testing with Cantata.

Test Explorer provides a context sensitive control hub for all Cantata functions and views. It combines
and enhances the control capabilities of Project Explorer, with the diagnostics previously shown in
Coverage Results and Test Results Explorers.

New capabilities available in Test Results Explorer include:

° Direct creation and management of Cantata tests with context menus
° Filters to focus on relevant source files, test status and results
° Tool-tips display extra information and relevant results for each tree node
*2. Test Explorer 2 | [(5 Project Explorer B0l W BTN & | o ¥ = O

LI Another Example Project
v ¥ Example
~ |L¢ Source
~ [g example_source_file.c
v [H Included Files
= reverse_string.h
@ reverse_string(char®) : char*
~ B8 Tests
~ /M test_example_source_file
+ [ Test Cases
~ gl Coverage Rule Set
g 100% Entry Point Coverage
g 100% Statement Coverage
g 100% Decision Coverage
g 100% Boolean Operand Effectiveness Coverage
~ [ test_reverse_string
@ Start Call Sequence Validation
@ returnValue = CANTATA_DEFAULT _VALUE
#2 End Call Sequence Validation
2 Function: strlen

# Function: malloc
v L8 suT Expected result: |(null)

This is a test result.
Double-click to view the associated location in the test script.

~ g example_source_file.c Actual result  [(null)
~ [H Included Files
H reverse_string.h

o reverse_string{char®) : char*
+ g=| Results
o test_example_source_file Coverage Data
k- test_example_source_file Text Results Log
~ = Reports
@ Full HTML report for Example
@ Summary HTML Report for Example
o test_example_source_file Coverage Data
#88 test_example_source_file Text Results Log
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Test Properties

The new Test Properties view provides a single point of control for the test environment. It displays
and can set the properties for any test item selected in the Test Explorer. This view enhances the
control previously shown in Test Script Manager.

Test Properties allows the user to manage:
e Project and Test script level options (ipg.cop files)
e Global Data settings for testing
e Test Case function name and comment description
e Control of test build settings (make file, include path, code coverage, and static memory)

e Control of test Run Configurations (including enabling / disabling test case execution)
[ *Test Properties M =0
This view shows the properties associated with the item selected in the Test Explorer View
General This page displays the settings from the ipg.cop file
Test Cases This is displaying the TEST Level ipg.cop file options, this page allows you to set test-specific Cantata options
Options File  General Coverage White Box Access Wrapping Custom Code Static Metrics  Dependency Resolver Advanced  Server
Global Data

Debug
Build Verbose [1Do not suppress warnings from system headers
Run [linsert line directives [ Trace includes

[ List modifications ] Output CSI debugging file

Warning Level Intermediate Files
Enable All Warnings and Information Discard ~
Instrumentation

[ Disable all instrumentation

[ Disable coverage instrumentation
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Test Case Editor

The Test Case Editor has been improved, new Test Steps add a deeper level of control within a test
case. Test cases are separated into one or more Test Steps, each step can have its own Data setup,
calls to the software under test (SUT) and checks. By default, each new test case is generated with a
single test step and further test steps can be added. The order of test steps can be changed using drag
& drop.

These improvements to Test Case Editor simplify test scenario creation, as multiple steps all share
initial test set-up and final tear-down. Scenarios which involve retaining the state of the SUT between
test steps, make it easier to verify object oriented classes or inter-dependent functions.

*%; Test Explorer &2 = O B Test Case Editor 2 =g
| RN @ | = ¥ || Test Case Details
LI Another E le Project
nother example Frojec (@) & Test Case: | test_reverse_string | Test Case description: | Test in two steps with a Test String and a NULL string
~ 9 Example
« [ Source Test Case Data and Flow
[¢] example_source_file.c HE e+ @ ¥e e
w B Tests type filter text
v o Test_exarnple_sour(e_ﬁle Entity Type Initialise Expected
v TEH Cases ~ @ Test Pre-conditions
& Coverage Rule Set ® Default Global Data Initialisation
~ ] test reverse string o % Data
@ Start Call Sequence Validation v @ Step: Test Step
~ g Test Step % Data
#2 Function: strlen « ® syTCalls
#2 Instance: default « © reverse string
# Function: malloc 2 Input 1: original_str char * “Test String”
£ Instance: default @ Return char * returnValue “gnirts tseT"
@ returnValue = "gnirtS tseT" & <add a new SUT call>
v @ Test Step_1 « ¥ Checks
@ retumvalue_1 = NULL ¥ returnValue == "gnirts tseT"
# End Call Sequence Validation % <add a new checks
@ Function: strlen « ® Step: Test Step_1
@2 Function: malloc % Data
v 5 SUT ] ~ @ SUT Calls
L& example_source_file.c v @ reverse_string
= Results © Input 1: original_str char * NULL
» fi=l Reports © Return char * returnValue_1 NULL
@ Summary HTML Report for Example % <add a new SUT call>
Q. test_example_source_file Coverage Data « ¥ Checks
f22 test_example_source_file Text Results Log ¥ returnValue 1 == NULL
% <add a new check>
¥ Checks

~ +* Test Post-conditions
+* Default Global Data Checks

Other Test Case Editor improvements include: layout improvements to the Call Interface Control
panel, and suggestions for accessible global variables which could be checked.
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Custom Code Injection

It is now possible to inject extra code with instrumentation anywhere in the software under test for
testing purposes.

This avoids modifying the shipped production code using conditional compilation, which can cause:

e Potential unintended behaviour in production environment
o Code bloat from residual test code
e Reduced clarity of code for maintainability

Cantata Wrapping provides the automated ability to modify code behaviour at the function call
boundary, however Custom Code Injection can be used anywhere to:

e Inject errors

e Avoid use of debug jumps

e Change values of local variables

e Change values of variables and registers

e Breaking out of infinite loops

e Fire aninterrupt

e Verify and store potential code fixes without modifying the production code

Custom code can be injected using the C/C++ editor to pinpoint exactly where to put it. The code
snippet can be added before or after any statement.

example_source_file.c 2
if (original_str != NULL)
{
start = 9;
end = (int) strlen(original_str);
reverse_str = (char*) malloc(sizeof(char) * (end + 1));

* * K

Loop backwards through the elements of the original string copying
them into the reverse string.
%/
while(start < end)
{

reverse_str[start] = original str[((end - 1) - start)];
start B

]

When building test ‘test_example_source_file' the following code snippet will be inserted after this code construct:
float processData(struct inputValues input)
{
inputnumber = input.number + 1;
sprintf(outputBuffer, "Processed: %s", input.text);
return *(input.dataPtr) / inputnumber;
H

TETUriT TCVeErSe ST

=l *codelnsert_reverse_string.txt &2

float processData(struct inputValues input)

{
input.number = input.number + 1;
sprintf(outputBuffer, "Processed: %s", input.text);
return *(input.dataPtr) / input.number;

}
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The injected code is stored in a separate file and its use for one or more test scripts can be
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controlled from the new Cantata Test Properties view and the C/C++ editor.

[ *Test Properties &2

This view shows the properties associated with the item selected in the Test Explorer View

General
Test Cases
‘Options File
Global Data
Build

Run

This page displays the settings from the ipg.cop file

3

This is displaying the TEST Level ipg.cop file options, this page allows you to set test-specific Cantata options
General Coverage White Box Access Wrapping Custom Code  Static Metrics Dependency Resolver Advanced Server

Use this tab to enable, disable and remove the custom code insertion options for this test script. New code insertion options should be added directly from the C/C++ Editor using the Cantata context menu
To delete a row, select that row and press ‘delete’.

Enable  InFunction From Source File

v

Insert Contents of File
reverse_string(char *)

Before/After
example_source file.c

test_example_source file/codelnsert_reverse string.txt After

Code Construct

start++; // On line : 35
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Extended Platform Support

As with every version of Cantata, support for platforms has been extended.

Cantata is tightly integrated with leading Integrated Development Environments which are Built-on-
Eclipse®, and toolchains available as Eclipse® Ready plug-ins. Cantata 8.0 is built on the Neon (4.6.3)
Eclipse release, and is also available to install as an Eclipse-Ready plug-in set for releases Galileo (3.5)
up to Oxygen (4.7), giving instant access to the ecosystem’s latest rich set of plug-and-play tool
integrations (e.g. ALM, Cl and SCM tools).

Support for the GNU GCC and g++ compilers has been extended to version 7.1 (Windows) and 7.3
(Linux).

C++ 11 & 14 support has been enhanced to provide support for language features which were not
covered in Cantata version 7.2. For a full list of supported C++ 11 or 14 features please contact
sales@qa-systems.com
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