WIND RIVER

Wind River Framework for Automated
Software Testing

Wind River Framework for Automated
Software Testing (FAST) was developed
to help customers overcome the
challenges of testing complex open
source software distributions for mobile
devices and automotive systems. Wind
River FAST provides a system for
combining multiple test frameworks
into a single meta-framework that can
be run with “a single button press.” It
helps automate, execute, and manage
thousands of tests and their results.

Wind River leverages many open source
and existing test frameworks so the test
scope is comprehensive and respective
of real-world quality requirements,
while ensuring time-to-market needs.
Wind River FAST makes executing tests
much simpler because they are all
wrapped in FAST scripts and run from
the FAST graphical user interface (GUI)
and an available command-line
interface (CLI).

Challenge of Testing

Testing very large open source software
distributions containing thousands of
packages is a tremendous challenge.
There are typically dozens of subsys-
tems included in a distribution, with
many applications built using those
packages. Differences in device types,
peripherals used, and user interface
variations complicate the test and
validation process. To properly validate

Table of Contents

Challenge of Testing.........cccceeueviinns 1
Wind River’s Solution........cccceeeeeeennnnns 2

Wind River UX Test

Development Kit.........cccceveeiniiiiininnnnn. 2

the distribution, tests for the following
are needed:

® Requirements

e Performance

e Stress and stability
¢ Device driver

e Middleware

e Application

e User interface

e Multi-device

e Peripherals

¢ Board support packages (BSP)
¢ Version checking

e Telephony

e Network

Each of these types of tests needs to be
performed as often as possible on each
new release, and the results of these

tests need to be reported and managed.

Because test programs are pulled from
so many different sources, and they all
have diverse ways of being run and
generating and reporting results,
executing the tests and tracking and
evaluating the test results can
complicate and delay the entire testing
process. The amount of information can
be staggering, particularly when test
cases have different reporting formats.

As new original device manufacturers
(ODMs) develop hardware and wish to
have their products tested with a
certain distribution of the software, the
developer or quality assurance (QA)
engineer needs to adapt tests to run on
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each device. Each target may have a
unique hardware configuration,
peripherals, file storage systems, and so
on. Tests that were developed for one
device frequently need to be adapted
to work on different devices.

In addition, user interfaces (Ul) that
come with different devices are often
changing. Even if the functionality
behind the Ul is the same, the
developer or QA engineer must adapt
tests to the different layouts and widget
styles.

With Wind River FAST, each individual
test framework or application is
encapsulated within a "wrapper” script
executed by the FAST system. The
results are all stored in a consistent
manner in a centralized database. This
provides a flexible and comprehensive
system for handling large amounts of
test results from heterogeneous test
frameworks, and vastly simplifies the
problem of wading through and
comparing the various individual test
reports.

The database contains all test artifacts
and logs from the original test
programs, and additional metrics are
collected. Wind River FAST can be
thought of as a meta-test framework
that can run other test frameworks and
individual tests.

Using the Wind River FAST database
allows a variety of test reports to be
created. Customizable formal reports
(for QA managers), test run comparison
reports (for developers), and interactive
regression analysis reports (for engin-
eering managers) are all provided.
Additional reports can easily be created
using the reporting tools of your choice.



Wind River’s Solution

Wind River FAST offers significant bene-
fits to both developers and QA engineers:

e Integrates testing efforts in one appli-
cation: Once the different test frame-
works and applications are “wrapped”
by a FAST script, they are accessible
from a test GUI. Users may select which
tests to execute, and with one button
execute them all. There is no need to
know how the test applications work or
what report formats they use; every-
thing is handled by scripts.

¢ Integrates other testing frameworks:
Any existing test framework or test ap-
plication can be integrated into
Wind River FAST using a FAST script.
The script uses advanced parsing
routines to decode the test results from
any log file or program output. No mat-
ter where the tests come from and how
they present test results, FAST scripts
can integrate them into the system.

Creates custom test scripts: Often
there are no open source or existing
test assets available. Wind River or the
customer can create custom scripts in
Wind River FAST that can execute com-
mands on both a test server and targets
and analyze their output. With this
capability, a whole suite of tests that
did not previously exist can be created.

L]

Applies identical tests to differ-

ent targets with minimal changes:
Wind River FAST is structured so that
test scripts/wrappers never directly
communicate with the targets. They
always go through a "board” class that
abstracts the test framework from the
specific requirements of a board. The
board class can send commands to
the target, read the output, install a
payload, and reboot the target. There
are also special methods that perform
common operations that are repeated
in many tests (i.e., setting up network
interfaces). When a new target is intro-
duced, Wind River FAST only needs to
modify the board class. Only the com-
munication and interface methods are
rewritten. The actual test scripts and
wrappers need not change and can be
used to test both target types. Once a
script is written, it most likely will work
on multiple targets. Occasionally minor
changes are needed if the functional-
ity of an application/package changes
from one target to another; but for the
most part, Wind River test libraries do
not require many changes.

FAST
Test Script

v v
Board Class Board Class
for for
Target Type A Target Type B
A A
v v
Target Target
Type A Type B

Figure 1: Wind River FAST test script configuration for multiple targets using board class

e Leverages advanced reporting capabili-
ties: Because all the results and test arti-
facts go into one database, it is relatively
easy to generate reports. These reports
can serve the following functions:

Provide customers with a list of tests

performed and their results.

- Compare the current test run to a
previous test run. This is useful to the
software design team because they
can see what new bugs were intro-
duced and what bugs were fixed since
the last time tests were run.

- Illustrate performance results
graphically so that managers can
quickly see if identified metrics are
degrading or improving over time.

- Track requirements, last test dates,
and results. This makes it easy to see
where more tests need to be added
and which requirements need to be
debugged.

- Summarize test history to show the
results and artifacts of a test over the
past several runs. This is useful for
developers to debug issues that have
recently been introduced in the
software.

Results from other test-tracking software
(such as manual test-tracking software)
can be imported into the Wind River
FAST database so FAST can track the
test effort of the entire test organization.

Wind River UX Test Development Kit

Wind River UX Test Development Kit for
Android is an Eclipse-based test
authoring environment that enables the
rapid creation of automated test scripts
for Android devices. The test
development kit has been built from the
ground up to offer automated testing
capabilities that replace human efforts.
Tests developed using UX Test
Development Kit automatically
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manipulate the device under test just
like a real user would through Android'’s
user interface. The automated
execution of these tests provides a
significant reduction (up to 70%) in time
spent during the manual testing cycles
of the complex Android software stacks.

UX Test Development Kit tests automate
the interaction with applications and
web pages exposed through the native
Android browser. It is also able to
simulate virtually all user interactions
with the target, including the following:

e Clicking widgets in the user interface

e Dragging graphical elements

¢ Reading the contents of the Ul elements

e Typing entries on a physical or virtual
keyboard

This is a comprehensive way of
replicating and automating the Android
user experience while interacting with
various graphic interface elements.

FAST for Android includes tests
developed using UX Test Development
Kit for all standard preloaded Android
applications as well as sample test
scripts for popular applications such as
Google Maps, Facebook, and Twitter.

UX Test Development Kit offers a
unique approach to real-world UX
testing by making the Ul elements
accessible for validation and
manipulation from automated test
scripts. These scripts are automatically
executed using FAST for Android.

Test Execution

Configuring a target for testing is easy
and straightforward. Wind River FAST
uses a board class to specify communi-
cation and control for the target. With a
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Figure 2: Wind River FAST user interface
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Figure 3: Wind River FAST test lists

board class and network connection to the  tree at the left and selects individual tests

target, the tester is ready to begin testing.  for running by dragging and dropping.
The FAST user interface offers significant Each test may then be configured,

flexibility to automate the testing process: including default time-out, count,

parameters, and reboot options (reboot
e Software may be loaded onto the

target before testing begins, and these
uploaded files may be removed once
testing is completed.

e Special arguments may be executed
on the command line for boards that
require them.

before, after, or after the test does not
pass). Once a test run is configured, the
progress of each test is displayed,
including the start and end dates, any test
cases run, their status (passed/failed), and
any artifacts, such as log files, or key

e The target may be configured to power  values (performance metrics) that are
down or reboot during testing or be-
tween tests.

associated with the test case.

¢ Baseline results may be identified for Wind River FAST supports a command-

. . line interface that allows execution of
comparing test results in the test report.

tests from the Linux command line. This

The web-based graphical user interface is very useful for running tests regularly

makes test selection and execution a from a cron job. Running tests regularly

quick process. The user navigates the test
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is an excellent tool for catching bugs
early. A report emailed to the
developers every day can show what has
changed in the build since the last time
it was tested and what bugs were
introduced, while recent changes to the
software are still fresh in the developers’
minds. Because the changes are recent,
itis much easier to identify the cause of
the bugs rather than getting feedback
weeks or even months later on hundreds
of changes made to the software. This
frequent, even daily, feedback makes it
much faster to identify a change that
introduced a bug.

By storing performance metrics and
running tests regularly, managers can see
the impact of changes to the performance
of the system. They can see whether
performance dropped off radically after a
certain check-in or whether performance
is gradually dropping or improving over
time. This prevents surprises at the end of
a release testing cycle.

In the web GUI, the user can specify the
test environment and select the desired
tests. Instead of creating test runs each
time, the user can save an INI file that
contains all tests planned for execution.
The INI file may be loaded into the
system at a later date with settings
specific to that file to pass it to FAST for
execution. This executes the tests in the
same fashion as if they were executed
from the GUL

The command-line interface also has the
capability to stop a test run, get its status,
and download its results and artifacts.

FAST also offers scripts that can
automatically analyze the FAST
database to find the best tests to
execute, based on the time passed since
their last execution and their last
execution status (giving higher priority
to those tests that have not run recently
and those that last failed). Using these
scripts, FAST can run tests for a specific
amount of time (e.g., eight hours). The
system will find the best tests to run that
will approximately fill the time (tests
typically take the same amount of time
to run, but if a bug is introduced, certain
tests may take a longer or shorter time
to execute). These scripts automatically
create an INI file containing the best
tests to run.



Test Library

Wind River has a large suite of tests
created for mobile platforms, which are
run regularly. A dedicated team
continues to add more tests to this
library, so it is constantly expanding.
Tests are grouped into the following
categories, with some overlap:

¢ Requirements: Wind River has defined
more than 1,000 requirements across
our mobile and automotive commercial
platforms. All requirements are tested
with a combination of manual and auto-
mated tests developed by Wind River.
Additional tests can easily be added to
cover customer-specific requirements.

e Compliance: Wind River FAST includes
the latest version of the compliance
suites for Android Compatibility Test
Suite (CTS), MeeGo Core Test Suite
(MCTS), and GENIVI.

e System framework: There is a com-
plete set of system framework tests
specifically for Wind River Platform for
Android and Wind River Platform for
Infotainment.

e Test RPMs: Many of the open source
packages used in Mobile Linux include
their own tests. These are usually dif-
ficult and procedurally cumbersome to
run frequently. The Wind River Linux

Distribution Assembly Tool (LDAT) build

system for Mobile Linux extracts these
into test RPMs that can be executed by
FAST, providing an ongoing regression
test of these components, thus making
it much easier to detect failures caused
by changes in other areas of the sys-
tem.

e Packages: Wind River has created
tests to assure that packages that
are part of the Mobile Linux system
that do not have their own tests are
installed and operational.

® Open source: TETware, Linux Test
Project (LTP), IOZone, IPerf, and
Android CTS are all integrated. Addi-
tional third-party test frameworks are
straightforward to add.

e Performance: These include automat-
ed tests for graphics, networking, and
boot-time performance.

e Interoperability (IOT): IOT tests
include both automated and manual
tests for Bluetooth and Wi-Fi interop-
erability.

e Telephony: Wind River offers auto-
mated tests for its telephony stacks for

Android.

BSPs: Tests include I0Zone for board
support packages (BSPs).
Stress/stability/soak: Wind River

FAST provides an easy mechanism for
combining multiple tests that stress the
system under unusual loads. Most com-
monly, FAST accomplishes stress tests
with LTP, but any automated test can be
used into this kind of test scenario.
User interface: Automated test suites
for Wind River Platform for Android user
interfaces are created using UX Test De-
velopment Kit. UX Test Development Kit
tests are fully managed and automati-

shows tests with different results, tests
that are new, and tests that have been
removed from the test run. This report
is especially useful as a nightly report
for designers because it shows only
what has changed since the last time
the software was tested. See Appendix
Figures 3 and 4 for samples.
Performance: Performance reports
take all of the performance metrics
and display them as graphs over time
(e.g., showing the last 30 test runs and
highlighting the current test run). This-
allows developers and managers to see

cally executed by Wind River FAST in
the same manner as any other tests.

Reporting

Generating test reports from Wind River
FAST is easy. Report generation can be

controlled from the FAST GUI or can be

executed from the CLI.

There are five different types of reports
available in the standard FAST system:

e Final: Final reports contain a list of all

the test cases executed and their sta-

tus. See Appendix Figures 1 and 2 for
samples.

Failure: Failure reports are very similar

to final reports, except they only show

the test cases that failed. This is good
for seeing a list of all features that need
to be fixed in a release.

e Comparative: Comparative reports
compare two test runs against each
other to show what has changed
between the two. This report sum-
marizes the pass/fail rates of each and
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whether a change in the software on a
certain date caused a degradation (or
improvement) of a particular perfor-
mance metric. See Appendix Figure 5
for a sample report.

Detailed Test Script: This report al-
lows you to see all the keyvals and ar-
tifacts for a given test script instance.
It contains an overview of the test
script instance (and a graph showing
its historical results) and a list of all the
results that were recorded during the
execution.

Adding new reports is relatively easy.
Since all the information is stored in a
MySQL database, you can use your
preferred reporting engine to generate
areport or engage Wind River to create
new reports that meet your needs. Wind
River FAST uses the open source
JasperReports to create and generate
the reports as part of the standard
delivered product.

g

WIND RIVER

FAST

Please choose what kind of repoert t create, {ill out the needed information, and click on "Create Report”,

Report Type:

@ Final Report ~ Failure Report — Comparative Report

Report Parameters:

Performance Report

Select Testruns to include in Report

25 - WiFi_None-Froyo-N1 (2010-07-27 12:(+
26 - WiFi_WEP-Froyo-N1 (2010-08-09 16:0
N

Add ==
Clear

30 - LaunchPerformance-Froyo-M1 (2010-C
31 - ADC-Froyo-N1 (2010-08-13 16:08:52)
32 - ADC_Enable_Secured_Network-Froyo
-33 - ADC_Download_Secured_Network-Fro
-34 - Instrumentation-Eclair-N1 (2010-07- »

Create Report

Done

Figure 4: Wind River FAST test report window
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40 - CT5-Eclair-N1 (2010-09-01 15:28:31)
41 - CT5-Froyo-N1 (2010-09-01 16:42:29)



Appendix

The following images are samples of the types of reports that can be generated with the FAST system. In addition to these

reports, others can be created.

FAST Test Run

This repor cortains the resufts from the following test nun(sy:

WIND RIVER

October 15, 2010

sults Graph by Test Group |

T MName Dabvik Fclair-G1 Description  Dalvik Tests mn on a G1 Tanget Build Eoar
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Appendix Figure 1: Sample final report—summary
i Description! NA %
Instrumentation 19 Test 1243 Sub Results 1088 passed 155 failed
ADCBluetooth_Inst itation_Tests 00:00: Run Time 1Sub Results 0 passed 1 failed 0%
ADCBIuetooth_Instrumentation_Tests m
ADGGraphics_| ion_Tests 00:00: Run Time 1 Sub Results 0 passed 1 failed 0%
ADCGraphics_Instrumentation_Tests | failed
ADCMedia_Instrumentation_Tests 00:00: Run Time 1 Sub Resuits 0 passed 1 failed 0%
ADCMedia_Instrumentation_Tests | failed
APlDemo_Tests 00:00: Run Time 1 Sub Results 0 passed 1 failed 0%
APIDemo_Tests | failed|
Calendar_Instrumentation_Tests 00:00: Run Time 4 Sub Results 3 passed 1 failed 5%
com.android_calendar. FormatDateRangeTest testAll m
com.android.calendar.FormatDateRangeTest:testAndroidTestCaseSetupProperly passed
com.android.calendar WeekNumberTest testAll passed
com.android.calendar WeekNumberTest testAndroid TestCaseSetupProperly passed
Camera_Stress_Tests 00:00: Run Time 18 Sub Results 16 passed 2 failed 88 %
com.android.camera BitmapManagerUnitTests:testAllowDecoding passed
com.android.camera BitmapManagerUnitTests:testCanThreadDecoding passed
com.android camera BitmapManagerUnitTests testCancelDecoding m
com.android.camera.Bitmap! rUnitTests:testD lowDecoding passed
com.android.camera Bitmap! rUnitTests: i n passed
com android camera BitmapManagerUnitTests-testThreadDecoding | failed]
com.android.camera.BitmapManagerUnitTests:testAndroidTestCaseSetupProperly passed
com.android.camera.gallery.ImageListUberUnitTests testRemovelmage passed
com.android camera gallery ImageListUberUnitTests testRemovelmageAt passed
com.android.camera.gallery.ImageListUberlnitTests:testTheOrderOfGetlmageAt passed
com.android.camera.gallery.ImageListUberUnitTests testTheCrderOfGetlmageAtCase Two passed
com.android.camera.gallery. ImageListUberUnitTests testAndroidTestCase SetupProperly passed
com.android.camera.gallery.LruCacheUnitTests:testConcurrentAccess passed
com.android.camera.gallery.LruCacheUnitTests:testLruAlgorithm passed
com.android camera gallery LruCacheUnitTests testPut passed
com.android.camera.gallery.LruCacheUnitTests:testTracingInUsedObject passed
com.android.camera.gallery.LruCacheUnitTests testAndroid TestCaseSetupProperly passed
com.android.camera. power.ImageAndVi apturetestC; passed
Core_Instrumentation_Tests 00:06: Run Time 428 Sub Results 308 passed 30 failed 92%
android.content. ObserverNodeTest testUn passed
android.content. ObserverNode Test:testUriNotNotify passed
android.content. ObserverNodeTest testAndroid TestCaseSetupProperly passed

Appendix Figure 2: Sample final report—detail
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Appendix Figure 4: Sample comparative report—new test cases, pass/fail, and
removed test cases
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4+—— New Test Cases

<4— Pass/Fail Detail

4—— Removed Test Cases



WIND RIVER

FAST Performance Report

Average bandwidth

IPerf - average
Value This Run

Not Tested

30

Number of Times

75

32.0

95

Average for all Runs:

ERTY
>

Maximum for all Runs:

6 Mbits/sec

Minimum for all Runs:

10/27 15:01
10/20 09:44
10/15 15:05
10/14 16:07
10/14 16:03
10/14 15:55
10/14 15:48
10/14 15:47
10/14 15:45
10/14 15:44
10/14 15:42
09/24 14:59
09/08 09:05
09/07 17:30
09/07 16:09
08/31 16:13
08/27 10:13
08/26 16:40
08/26 16:15
08/26 16:01
08/25 15:11
08/22 16:03
08/11 14:09
08/04 17:24
08/04 16:08
08/04 14:38
08/04 14:25
08/04 14:20
08/04 13:37
08/02 18:44

date

PERF-Metric1 - Same

47
25

MetricTest1

Value This Run

40 1

Number of Times

47.0
47
47

Average for all Runs:

30 4

20 1

anpea

Maximum for all Runs:

Minimum for all Runs:

10 4

10/20 09:44
10/15 15:05
10/14 17:10
10/14 17:09
10/14 16:32
10/14 16:31
10/14 16:27
10/14 16:21
10/14 16:16
10/14 16:15
10/14 16:10
10/14 16:08
10/14 16:07
10/14 16:03
10/14 15:54
10/14 15:48
10/14 15:47
10/14 15:45

date

PERF-Metric2 - Random

57
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Number of Times
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10/14 15:47
10/14 15:45

date
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NOTE: Graphs only show the values for the last 35 testruns.

Appendix Figure 5: Wind River FAST performance report
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FAST Failure Report WIND RIVER October 15, 2010

This report contains the results from the following test run(s)
BTl Name  CTS-Eclair-G1 Description  CTS tests run on a G1 Target Build Eclair
Date:  27-May-2010 11:39 AM Run Time:  09:12:38 # Scripts 70 # Scripts 69 99% completed

at Failed (Grouped by Test Group and Test Script)

Cts_Pkg_AndroidDpi2 1 failures
™ Gis_Fig_AndioDp2
Cts_Pkg_AndroidGraphics 1 failures
android.graphics.drawable. cts.NinePatchDrawable Test#testConstructors | failed|
Cts_Pkg_AndroidHardware 1 failures
android hardware cts CameraT esti#testAccessParameters
Cts_Pkg_AndroidMedia 2failures
android media.cts MediaRecorderTest#testRecorderVideo
android. media.cts.MediaRecorderTest#testRecorderCamera
Cts_Pkg_AndroidOS 3 failures

android.os._cts. FileAcessPermissionTest#testAccessAppDataDir

and| os.cts BuildVersionTest#testBuildFingerprint

android os cts BuildVersionTest#testReleaseVersion
Cts_Pkg_AndroidPermission2

android.permission2.cts NoReceiveSmsPermissionTest#testReceive TextMessage

android.permission2.cts.NoReceiveGsmSmsPemmissionTestétestReceive TextMessage
Cts_Pkg_AndroidProvider

android.provider.cts. Contacts Test#testGroupMembershipTable
Cts_Pkg_AndroidSpeech

android.speech.tts.cts. TextToSpeechTestestAndroidTestCaseSetupProperty

android speech tts_cts TextToSpeechTest#testSynthesize ToFile
Cts_Pkg_AndroidTelephony

android gsm.cts. jer Tests
android.telephony.cts. SmsManagerTest#estSendMessages
Cts_Pkg_AndroidText 1 failures
android.text method.cts. ScrollingMc MethodTest#testHorizontalMovement m
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Appendix Figure 6: Wind River FAST failure report
W-I-N-D -R-IV-E-R Wind River is a world leader in embedded and mobile software. We enable companies to develop, run, and

manage device software faster, better, at lower cost, and more reliably. www.windriver.com
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