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1.1 Common Test Basics

1 Common Test User's Guide

Common Test is a portable application for automated testing. It is suitable for black-box testing of target systems of
any type (i.e. not necessarily implemented in Erlang), aswell asfor white-box testing of Erlang/OTP programs. Black-
box testing is performed via standard O& M interfaces (such as SNMP, HTTP, Corba, Telnet, etc) and, if required, via
user specific interfaces (often called test ports). White-box testing of Erlang/OTP programsis easily accomplished by
calling the target API functions directly from the test case functions. Common Test also integrates usage of the OTP
cover tool for code coverage analysis of Erlang/OTP programs.

Common Test executes test suite programs automatically, without operator interaction. Test progress and results is
printed to logs on HTML format, easily browsed with a standard web browser. Common Test also sends notifications
about progress and results viaan OTP event manager to event handlers plugged in to the system. This way users can
integrate their own programs for e.g. logging, database storing or supervision with Common Test.

Common Test provides libraries that contain useful support functions to fill various testing needs and requirements.
There is for example support for flexible test declarations by means of so called test specifications. There is also
support for central configuration and control of multiple independent test sessions (towards different target systems)
running in parallel.

Common Test isimplemented as aframework based on the OTP Test Server application.

1.1 Common Test Basics

1.1.1 Introduction

The Common Test framework (CT) isatool which can support implementation and automated execution of test cases
towards different types of target systems. The framework is based on the OTP Test Server. Test cases can be run
individually or in batches. Common Test also features a distributed testing mode with central control and logging.
This feature makesit possible to test multiple systems independently in one common session. This can be very useful
e.g. for running automated large-scale regression tests.

The SUT (System Under Test) may consist of one or several target nodes. CT contains a generic test server which
together with other test utilities is used to perform test case execution. It is possible to start the tests from the CT
GUI or from an OS- or Erlang shell prompt. Test suites are files (Erlang modules) that contain the test cases (Erlang
functions) to be executed. Support modules provide functions that the test cases utilize in order to carry out the tests.

Themainideaisthat CT based test programs connect to the target system(s) viastandard O& M interfaces. CT provides
implementations and wrappers of some of these O&M interfaces and will be extended with more interfaces later.
There are a number of target independent interfaces supported in CT such as Generic Telnet, FTP etc. which can be
specialized or used directly for controlling instruments, traffic generators etc.

Common Test is also avery useful tool for white-box testing Erlang code since the test programs can call Erlang API
functionsdirectly. For black-box testing Erlang software, Erlang RPC aswell as standard O& M interfaces can be used.

A test case can handle several connections towards one or several target systems, instruments and traffic generators
in parallel in order to perform the necessary actions for atest. The handling of many connections in parallel is one
of the magjor strengths of Common Test!

1.1.2 Test Suite Organisation

Thetest suites are organized in test directories and each test suite may have a separate data directory. Typically, these
files and directories are version controlled similarly to other forms of source code (possibly by means of a version
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control system like GIT or Subversion). However, CT does not itself put any requirements on (or has any form of
awareness of) possible file and directory versions.

1.1.3 Support Libraries

Support libraries contain functions that are useful for all test suites, or for test suites in a specific functiona area or
subsystem. In addition to the general support libraries provided by the CT framework, and the various libraries and
applications provided by Erlang/OTP, there might also be aneed for customized (user specific) support libraries.

1.1.4 Suites and Test Cases

Testing is performed by running test suites (sets of test cases) or individual test cases. A test suite isimplemented as
an Erlang module named <sui t e_nane>_SUl TE. er| which contains a number of test cases. A test case is an
Erlang function which tests one or more things. The test case is the smallest unit that the CT test server deals with.

Subsets of test cases, called test case groups, may also be defined. A test case group can have execution properties
associated with it. Execution properties specify whether the test casesin the group should be executed in random order,
in parallel, in sequence, and if the execution of the group should be repeated. Test case groups may aso be nested (i.e.
agroup may, besides test cases, contain sub-groups).

Besides test cases and groups, the test suite may also contain configuration functions. These functions are meant to
be used for setting up (and verifying) environment and state on the SUT (and/or the CT host node), required for the
tests to execute correctly. Examples of operations. Opening a connection to the SUT, initializing a database, running
an installation script, etc. Configuration may be performed per suite, per test case group and per individual test case.

Thetest suite module must conform to a callback interface specified by the CT test server. See the Writing Test Suites
chapter for more information.

A test case is considered successful if it returns to the caller, no matter what the returned value is. A few return
values have special meaning however (such as { ski p, Reason} which indicates that the test case is skipped,
{comrent , Comrent } which printsacomment inthelog for thetest caseand { save_confi g, Confi g} which
makesthe CT test server pass Conf i g tothe next test case). A test casefailureis specified asaruntimeerror (acrash),
no matter what the reason for termination is. If you use Erlang pattern matching effectively, you can take advantage of
this property. The result will be concise and readabl e test case functions that ook much more like scripts than actual
programs. Simple example:

session(_Config) ->
{started, Serverld} = ny_server:start(),
{clients,[]} = ny_server:get_clients(Serverld),

MWld = self(),

connected = my_server:connect (Serverld, Mld),
{clients,[M/Id]} = ny_server:get_clients(Serverld),
di sconnected = ny_server: di sconnect (Serverld, M/ld),
{clients,[]} = ny_server:get_clients(Serverld),

st opped = ny_server:stop(Serverld).

Asatest suiteruns, al information (including output to st dout ) isrecorded in several different log files. A minimum
of information is displayed in the user console (only start and stop information, plus a note for each failed test case).

Theresult from each test caseisrecorded in adedicated HTML log file, created for the particul ar test run. An overview
pagedisplayseachtest caserepresented by row in atable showing total execution time, whether the casewas successful,
failed or skipped, plus an optional user comment. (For a failed test case, the reason for termination is also printed
in the comment field). The overview page has alink to each test case log file, providing simple navigation with any
standard HTML browser.
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1.1.5 External Interfaces

The CT test server requires that the test suite defines and exports the following mandatory or optional callback
functions:

al()

Returns alist of al test casesin the suite. (Mandatory)
suite()

Info function used to return properties for the suite. (Optional)
groups()

For declaring test case groups. (Optional)
init_per_suite(Config)

Suite level configuration function, executed before the first test case. (Optional)
end_per_suite(Config)

Suite level configuration function, executed after the last test case. (Optional)
init_per_group(GroupName, Config)

Configuration function for a group, executed before the first test case. (Mandatory if groups are defined)
end_per_group(GroupName, Config)

Configuration function for a group, executed after the last test case. (Mandatory if groups are defined)
init_per_testcase(TestCase, Config)

Configuration function for a testcase, executed before each test case. (Optional)
end_per_testcase(TestCase, Config)

Configuration function for a testcase, executed after each test case. (Optional)

For each test case the CT test server expects these functions:

Testcasename()

Info function that returns alist of test case properties. (Optional)
Testcasename(Config)

The actual test case function.

1.2 Installation

1.2.1 General information

The two main interfaces for running tests with Common Test are an executable program named ct_run and an erlang
modulenamed ct . Thect_run programiscompiled for the underlying operating system (e.g. Unix/Linux or Windows)
during the build of the Erlang/OTP system, and is installed automatically with other executable programs in the top
level bi n directory of Erlang/OTP. Thect interface functions can be called from the Erlang shell, or from any Erlang
function, on any supported platform.

A legacy Bourne shell script - named run_test - exists, which may be manually generated and installed. This script may
be used instead of the ct_run program mentioned above, e.g. if the user wishes to modify or customize the Common
Test start flags in asimpler way than making changes to the ct_run C program.

The Common Test applicationisinstalled with the Erlang/OTP system and no additional installation stepisrequired to
start using Common Test by means of the ct_run executable program, and/or the interface functionsin thect module.
If you wish to use the legacy Bourne shell script version run_test, however, this script needs to be generated first,
according to the instructions below.
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Note:

Before reading on, please note that since Common Test version 1.5, the run_test shell script isno longer required
for starting tests with Common Test from the OS command line. The ct_run program (descibed above) isthe new
recommended command line interface for Common Test. The shell script exists mainly for legacy reasons and
may not be updated in future releases of Common Test. It may even be removed.

Optional step to generate a shell script for starting Common Test:

To generate therun_test shell script, navigateto theconmon_t est - <vsn> directory, located among the other OTP
applications (under the OTP lib directory). Here execute thei nst al | . sh script with argument | ocal :

$ ./install.sh |ocal

This generates the executable run_test script in the common_t est - <vsn>/ pri v/ bi n directory. The script will
include absol ute paths to the Common Test and Test Server application directories, so it's possible to copy or movethe
script to adifferent location on the file system, if desired, without having to update it. It's of course possible to leave
the script under the pr i v/ bi n directory and update the PATH variable accordingly (or createalink or diastoit).

If you, for any reason, have copied Common Test and Test Server to a different location than the default OTP lib
directory, you can generate arun_test script with a different top level directory, simply by specifying the directory,
instead of | ocal , whenrunningi nst al | . sh. Example:

$ install.sh /usr/local/test tools

Note that the common_t est - <vsn> andt est _ser ver - <vsn> directories must be located under the same top
directory. Note also that the install script does not copy files or update environment variables. It only generates the
run_test script.

Whenever you install a new version of Erlang/OTP, the run_test script needs to be regenerated, or updated manually
with new directory names (new version numbers), for it to "see" the latest Common Test and Test Server versions.

1.3 Writing Test Suites

1.3.1 Support for test suite authors
Thect module provides the main interface for writing test cases. Thisincludes e.g:

e Functionsfor printing and logging

»  Functions for reading configuration data

e Function for terminating atest case with error reason

e Function for adding commentsto the HTML overview page

Please see the reference manual for the ct module for details about these functions.

The CT application also includes other modules named ct _<sonet hi ng> that provide various support, mainly
simplified use of communication protocols such as rpc, snmp, ftp, telnet, etc.

1.3.2 Test suites

A test suite is an ordinary Erlang module that contains test cases. It is recommended that the module has a name on
theform *_SUl TE. er | . Otherwise, the directory and auto compilation function in CT will not be able to locate it
(at least not per default).

Thect . hr| header file must beincluded in all test suite files.

Each test suite module must export the function al | / 0 which returns the list of all test case groups and test cases
in that module.
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1.3.3 Init and end per suite

Each test suite module may contain the optiona configuration functions init_per_suite/1 and
end_per _sui t e/ 1. If theinit function is defined, so must the end function be.

Ifitexists, i nit _per _suit eiscaledinitialy beforethetest cases are executed. It typically containsinitializations
that are common for al test cases in the suite, and that are only to be performed once. It is recommended to be used
for setting up and verifying state and environment on the SUT (System Under Test) and/or the CT host node, so that
the test cases in the suite will execute correctly. Examples of initial configuration operations. Opening a connection
to the SUT, initializing a database, running an installation script, etc.

end_per _sui t e iscaled as the fina stage of the test suite execution (after the last test case has finished). The
function is meant to be used for cleaning up afteri nit _per _suite.

init_per_suiteandend per_suit e will execute on dedicated Erlang processes, just like the test cases do.
The result of these functions is however not included in the test run statistics of successful, failed and skipped cases.

The argument to i nit _per _sui t e isConfi g, the same key-value list of runtime configuration data that each
test casetakes asinput argument. i ni t _per _sui t e can modify this parameter with information that the test cases
need. The possibly modified Conf i g list is the return value of the function.

Ifinit_per_suite fails, all test cases in the test suite will be skipped automatically (so called auto skipped),
includingend_per _suite.

1.3.4 Init and end per test case

Each test suite module can contain the optional configuration functions i nit_per testcase/2 and
end_per _test case/ 2. If theinit function is defined, so must the end function be.

Ifitexists,i nit _per _t est case iscalledbeforeeachtest caseinthesuite. It typically containsinitialization which
must be done for each test case (analoguetoi ni t _per _sui t e for the suite).

end_per _testcase/ 2 iscalled after each test case has finished, giving the opportunity to perform clean-up after
i nit_per _testcase.

The first argument to these functions is the name of the test case. This value can be used with pattern matching in
function clauses or conditional expressions to choose different initialization and cleanup routines for different test
cases, or perform the same routine for a number of, or all, test cases.

The second argument is the Conf i g key-value list of runtime configuration data, which has the same value as the
listreturned by i nit _per _suite.init_per_testcase/ 2 may modify this parameter or return it asis. The
return valueof i ni t _per _t est case/ 2 ispassed asthe Conf i g parameter to the test case itself.

The return value of end_per _t est case/ 2 isignored by the test server, with exception of the save _config and
fail tuple

It is possible in end_per _t est case to check if the test case was successful or not (which consequently may
determine how cleanup should be performed). This is done by reading the value tagged with t ¢c_st at us from
Confi g. The vaue is either ok, {fai | ed, Reason} (where Reason istinmetrap_ti nmeout, info from
exi t/ 1, or details of arun-timeerror), or { ski pped, Reason} (where Reason is a user specific term).

The end_per _testcase/ 2 function is caled even after a test case terminates due to a cal to
ct:abort _current testcase/ 1, or after a timetrap timeout. However, end_per _t est case will then
execute on a different process than the test case function, and in this situation, end_per _t est case will not be
able to change the reason for test case termination by returning { f ai | , Reason}, nor will it be able to save data
with{save_confi g, Dat a}.

If init_per_testcase crashes, the test case itself gets skipped automatically (so called auto skipped). If
i nit_per _testcase returns a tuple { ski p, Reason}, aso then the test case gets skipped (so called user
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skipped). It isalso possible, by returning atuple{f ai | , Reason} fromi nit _per _t est case, to mark thetest
case as failed without actually executing it.

Note:

If init_per_testcase crashes or retuns {skip, Reason} or {fail, Reason}, the
end_per _t est case function isnot called.

If it is determined during execution of end_per _t est case that the status of a successful test case should be
changed to failed, end_per _t est case may return thetuple: { f ai | , Reason} (where Reason describes why
the test case fails).

i nit_per_testcaseandend_per _t est case executeonthesameErlang processasthetest case and printouts
from these configuration functions can be found in the test case log file.

1.3.5 Test cases

The smallest unit that the test server is concerned with is atest case. Each test case can actually test many things, for
example make several callsto the same interface function with different parameters.

It is possible to choose to put many or few tests into each test case. What exactly each test case does is of course up
to the author, but here are some things to keep in mind:

Having many small test casestend to result in extra, and possibly duplicated code, aswell asslow test execution because
of large overhead for initializations and cleanups. Duplicated code should be avoided, e.g. by means of common help
functions, or the resulting suite will be difficult to read and understand, and expensive to maintain.

Larger test cases make it harder to tell what went wrong if it fails, and large portions of test code will potentially be
skipped when errors occur. Furthermore, readability and maintainability suffers when test cases become too large and
extensive. Also, theresulting log files may not reflect very well the number of teststhat have actually been performed.

The test case function takes one argument, Conf i g, which contains configuration information such asdat a_di r
and pri v_di r. (See Data and Private Directories for more information about these). The value of Conf i g at the
time of the call, isthe same asthe return valuefromi ni t _per _t est case, see above.

Note:

Thetest case function argument Conf i g should not be confused with the information that can be retrieved from
configuration files (using ct:get_config/[1,2]). The Config argument should be used for runtime configuration of
the test suite and the test cases, while configuration files should typically contain datarelated to the SUT. These
two types of configuration data are handled differently!

Since the Conf i g parameter is alist of key-value tuples, i.e. a data type generaly called a property list, it can be
handled by means of the pr opl i st s module in the OTP st dl i b. A value can for example be searched for and
returned withthepr opl i st s: get _val ue/ 2 function. Also, or aternatively, you might want to look in the general
i sts module asoinstdlib,for useful functions. Normally, the only operations you ever perform on Conf i g
isinsert (adding atuple to the head of the list) and lookup. Common Test provides asimple macro named ?conf i g,
which returns a value of an item in Confi g given the key (exactly like propl i st s: get _val ue). Example:
PrivDir = ?config(priv_dir, Config).
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If the test case function crashes or exits purposely, it is considered failed. If it returns a value (no matter what actual
value) it is considered successful. An exception to this rule is the return value { ski p, Reason}. If this tuple is
returned, the test case is considered skipped and gets logged as such.

If the test case returns the tuple { comment , Conment }, the caseis considered successful and Commrent is printed
out in the overview log file. Thisis by the way equal to calling ct : conmrent ( Conmrent ) .

1.3.6 Test case info function

For each test case function there can be an additional function with the same name but with no arguments. Thisis the
test case info function. The test case info function is expected to return alist of tagged tuples that specifies various
properties regarding the test case.

The following tags have special meaning:
tinmetrap

Set the maximum time the test caseis allowed to execute. If the timetrap time is exceeded, the test case failswith
reasonti nmetrap_tinmeout.Notethati nit _per_testcase andend_per testcase areincludedin
the timetrap time. Please see the Timetrap section for more details.

userdat a

Use this to specify arbitrary data related to the testcase. This data can be retrieved at any time using the
ct: userdat a/ 3 utility function.

sil ent _connecti ons
Please see the Slent Connections chapter for details.
require

Usethisto specify configuration variablesthat are required by thetest case. If therequired configuration variables
are not found in any of the test system configuration files, the test case is skipped.

It is also possible to give a required variable a default value that will be used if the variable
is not found in any configuration file. To specify a default value, add a tuple on the form:
{default_config, ConfigVari abl eNane, Val ue} tothetest caseinfo list (the position in the list is
irrelevant). Examples:

testcasel() ->
[{require, ftp},
{default_config, ftp, [{ftp, "my_ftp_host"},
{usernane, "al addin"},
{password, "sesane"}]}}].

testcase2() ->
[{require, unix_telnet, {unix, [telnet, usernane, password]}},
{default _config, unix, [{telnet, "ny_telnet_host"},
{usernane, "al addin"},
{password, "sesane"}]}}].

See the Config files chapter and thect : requi re/ [ 1, 2] function in the ct reference manual for more information
about requi re.
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Note:

Specifying a default value for a required variable can result in atest case always getting executed. This might
not be a desired behaviour!

If ti metrap and/or require is not set specifically for a particular test case, default values specified by the
sui t e/ 0 function are used.

Other tags than the ones mentioned above will simply be ignored by the test server.
Example of atest caseinfo function:

reboot _node() ->

[
{ti metrap, {seconds, 60}},
{require,interfaces},
{userdat a,
[{description,"System Upgrade: RpuAddition Nornmal Reboot Node"},
{fts,"http://someserver.ericsson.se/test_doc4711. pdf"}]}

].

1.3.7 Test suite info function

Thesui t e/ 0 function can be used in atest suite module to set the default valuesfor thet i net rap andr equi r e
tags. If atest case info function also specifies any of these tags, the default value is overruled. See above for more
information.

Other options that may be specified with the suite info list are:

e styl esheet, see HTML Syle Sheets.
e userdat a, see Test case info function.
e silent_connections, see Slent Connections.

Example of the suite info function:

suite() ->
[
{ti metrap, {m nutes, 10}},
{require, gl obal _nanes},
{userdata, [{info,"This suite tests database transactions."}]},
{silent_connections,[tel net]},
{styl esheet,"db_testing.css"}

1.

1.3.8 Test case groups

A test case group is a set of test cases that share configuration functions and execution properties. Test case groups
are defined by means of the gr oups/ 0 function according to the following syntax:

groups() -> G oupDefs
Types:

G oupDefs = [ G oupDef ]
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G oupDef = {G oupNane, Properties, G oupsAndTest Cases}

G oupNanme = aton()

G oupsAndTest Cases = [ G oupDef | {group, G oupNane} | Test Case]
Test Case = atom()

Gr oupNane is the name of the group and should be unique within the test suite module. Groups may be nested,
and thisis accomplished simply by including a group definition within the G oupsAndTest Cases list of another
group. Proper ti es isthelist of execution properties for the group. The possible values are:

Properties = [parallel | sequence | Shuffle | {RepeatType, N}]

Shuffle = shuffle | {shuffle, Seed}

Seed = {integer(),integer(),integer()}

Repeat Type = repeat | repeat_until _all_ok | repeat_until_all _fail |
repeat _until _any ok | repeat_until_any fail

N = integer() | forever

If thepar al | el property isspecified, Common Test will executeall test casesinthegroupinparallel. If sequence
is specified, the cases will be executed in a sequence, as described in the chapter Dependencies between test cases
and suites. If shuf f | e is specified, the cases in the group will be executed in random order. Ther epeat property
orders Common Test to repeat execution of the cases in the group a given number of times, or until any, or all, cases
fail or succeed.

Example:

groups() -> [{groupl, [parallel], [testla,testlb]},
{group2, [shuffle, sequence], [test2a,test2b,test2c]}].

To specify in which order groups should be executed (also with respect to test cases that are not part of any group),
tuplesontheform { gr oup, G- oupNane} should be added to theal | / O list. Example:

all () -> [testcasel, {group, groupl}, testcase2, {group, group2}].

Properties may be combined so that eg. if shuffl e, repeat _until _any fail and sequence are al
specified, the test cases in the group will be executed repeatedly and in random order until a test case fails, when
execution isimmediately stopped and the rest of the cases skipped.

Before execution of a group begins, the configuration functioni ni t _per _gr oup( G oupNane, Config) is
called (the function is mandatory if one or more test case groups are defined). The list of tuples returned from this
function is passed to the test cases in the usual manner by means of the Conf i g argument. i ni t _per _group/ 2
is meant to be used for initializations common for the test cases in the group. After execution of the group is finished,
theend_per _group( G oupNane, Confi g function is called. This function is meant to be used for cleaning
up afteri ni t _per _group/ 2.

Note:

init_per testcase/ 2 andend per_testcase/ 2 areaways caled for each individual test case, no
matter if the case belongs to a group or not.
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The properties for agroup is always printed on the top of the HTML log for i ni t _per _gr oup/ 2. Also, the total
execution time for a group can be found at the bottom of thelog for end_per _gr oup/ 2.

Test case groups may be nested so that sets of groups can be configured with the samei nit _per _group/ 2 and
end_per _group/ 2 functions. Nested groups may be defined by including a group definition, or a group name
reference, in the test case list of another group. Example:

groups() -> [{groupl, [shuffle], [testla
{group2, [], [test2a,test2b]},
testi1b]},
{group3, [], [{group, group4},
{group, group5}]},
{group4, [parallel], [test4da,test4b]},
{group5, [sequence], [testba,test5b,test5c]}].

In the example above, if al | /0 would return group name references in this order: [ { gr oup, groupl},

{group, group3}], the order of the configuration functions and test cases will be the following (note that
init_per_testcase/2andend_per testcase/ 2: areasoawayscalled, but not included in thisexample
for simplification):

- init_per_group(groupl, Config) -> Configl (%*)
-- test la( Confi gl)
-- init_per_group(group2, Configl) -> Config2
--- test 2a( Confi g2), test2b(Config2)
-- end_per _group(group2, Config2)
-- test 1b( Confi g1)
- end_per _group(groupl, Configl)
- init_per_group(group3, Config) -> Config3
-- init_per_group(group4, Config3) -> Config4
--- test4a(Config4), test4b(Configd4) (**)
-- end_per _group(group4, Config4)
-- init_per_group(group5, Config3) -> Config5h
--- test 5a( Confi g5), test5b(Config5), test5c(Configb)
-- end_per _group(group5, Config5h)
- end_per _group(group3, Config3)
(*) The order of test case testla, testlb and group2 is not actually
defined since groupl has a shuffle property.
(**) These cases are not executed in order, but in parallel

Properties are not inherited from top level groups to nested sub-groups. E.g, in the example above, the test casesin
gr oup2 will not be executed in random order (which isthe property of gr oupl).
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1.3.9 The parallel property and nested groups

If a group has a parallel property, its test cases will be spawned simultaneously and get executed in parallel. A test
case is not allowed to execute in parallel with end_per _gr oup/ 2 however, which means that the time it takes to
execute a parallel group is equal to the execution time of the slowest test case in the group. A negative side effect of
running test cases in parallel isthat the HTML summary pages are not updated with links to the individual test case
logs until theend_per _gr oup/ 2 function for the group has finished.

A group nested under aparallel group will start executing in parallel with previous (parallel) test cases (no matter what
propertiesthe nested group has). Since, however, test cases are never executed in parallel withi ni t _per _group/ 2
or end_per _group/ 2 of the same group, it's only after a nested group has finished that any remaining parallel
cases in the previous group get spawned.

1.3.10 Repeated groups

A test case group may be repeated a certain number of times (specified by an integer) or indefinitely (specified
by forever). The repetition may also be stopped prematurely if any or al cases fail or succeed, i.e.
if the property repeat _until _any fail, repeat_until _any ok, repeat _until _all _fail, or
repeat _until _all ok isused. If the basic r epeat property is used, status of test cases isirrelevant for the
repeat operation.

Itispossibletoreturnthe status of asub-group (ok or failed), to affect the execution of the group onthelevel above. This
is accomplished by, in end_per _gr oup/ 2, looking up the value of t c_gr oup_properti es inthe Confi g
list and checking the result of the test cases in the group. If status f ai | ed should be returned from the group as a
result, end_per _group/ 2 should return thevalue{r et urn_group_resul t, f ai | ed}. The status of a sub-
group istaken into account by Common Test when evaluating if execution of agroup should be repeated or not (unless
thebasicr epeat property is used).

Thet c_group_properties vaueisalist of status tuples, each with the key ok, ski pped and f ai | ed. The
value of a status tuple is alist containing names of test cases that have been executed with the corresponding status
asresult.

Here's an example of how to return the status from a group:

end_per_group(_G oup, Config) ->
Status = ?config(tc_group_result, Config),
case proplists:get_val ue(failed, Status) of

[T -> % no failed cases
{return_group_result, ok};
_Failed -> % one or nore failed
{return_group_result, fail ed}

end.

It isalso possible in end_per _gr oup/ 2 to check the status of a sub-group (maybe to determine what status the
current group should also return). Thisis as simple asillustrated in the example above, only the name of the group is
storedinatuple{ gr oup_resul t, G oupNane}, which can be searched for in the status lists. Example:

end_per _group(groupl, Config) ->
Status = ?config(tc_group_result, Config),
Failed = proplists:get_val ue(failed, Status),
case |ists: menber ({group_result, group2}, Failed) of

true ->
{return_group_result,fail ed};
fal se ->
{return_group_resul t, ok}
end;
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Note:

When a test case group is repeated, the configuration functions, init_per_group/2 and
end_per _group/ 2, areaso aways called with each repetition.

1.3.11 Shuffled test case order

The order that test casesin agroup are executed, is under normal circumstances the same as the order specified in the
test case list in the group definition. With the shuf f | e property set, however, Common Test will instead execute
the test casesin random order.

The user may provide a seed value (a tuple of three integers) with the shuffle property: { shuf f | e, Seed} . This
way, the same shuffling order can be created every time the group is executed. If no seed value is given, Common
Test creates a"random” seed for the shuffling operation (using the return value of er | ang: now( ) ). The seed value
is always printed to the i ni t _per _gr oup/ 2 log file so that it can be used to recreate the same execution order
in a subsequent test run.

Note:
If a shuffled test case group is repeated, the seed will not be reset in between turns.

If asub-group is specifiedin agroup withashuf f | e property, the execution order of this sub-groupin relation to the
test cases (and other sub-groups) in the group, is also random. The order of the test casesin the sub-group is however
not random (unless, of course, the sub-group also hasashuf f | e property).

1.3.12 Data and Private Directories

The data directory (dat a_dir) is the directory where the test module has its own files needed for the
testing. The name of the dat a_di r is the the name of the test suite followed by " data". For example,
"some_pat h/ f oo_SUl TE. beam' has the data directory "some_pat h/ f oo_SUl TE dat a/". Use this
directory for portability, i.e. to avoid hardcoding directory names in your suite. Since the data directory is stored in
the same directory as your test suite, you should be able to rely on its existence at runtime, even if the path to your test
suite directory has changed between test suite implementation and execution.

Thepri v_dir isthe test suite's private directory. This directory should be used when atest case needs to write to
files. The name of the private directory is generated by the test server, which also creates the directory.

Note:

Y ou should not depend on current working directory for reading and writing data files since thisis not portable.
All scratch filesareto bewritteninthepri v_di r and all datafiles should belocatedindat a_di r . Noteaso
that the Common Test server sets current working directory to the test case log directory at the start of every case.
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1.3.13 Execution environment

Each test case is executed by a dedicated Erlang process. The process is spawned when the test case
starts, and terminated when the test case is finished. The configuration functions i nit _per testcase and
end_per _t est case execute on the same process as the test case.

Theconfigurationfunctionsi ni t _per _sui te andend_per _sui t e execute, liketest cases, on dedicated Erlang
processes.

1.3.14 Timetrap timeouts

The default time limit for atest caseis 30 minutes, unlessat i et r ap is specified either by the suite info function
or atest case info function. The timetrap timeout value defined in sui t e/ O is the value that will be used for each
test case in the suite (as well as for the configuration functionsi nit _per _suite/ 1 andend _per_suite). A
timetrap timeout value set with the test case info function will override the value set by sui t e/ 0, but only for that
particular test case.

It isalso possible to set/reset atimetrap during test case (or configuration function) execution. Thisis done by calling
ct:timetrap/ 1. Thisfunction will cancel the current timetrap and start a new one.

Timetrap values can be extended with amultiplier value specified at startupwiththerul ti pl y_t i net r aps option.
Itisalsopossibletolet Test Server decideto scale up timetrap timeout valuesautomatically, e.g. if toolssuch ascover or
trace are running during the test. Thisfeatureis disabled by default and can be enabled withthescal e_t i met r aps
start option.

If atest case needs to suspend itself for atime that also gets multipled by mul ti pl y_ti net r aps, and possibly
scaled upif scal e_ti met r aps isenabled, the function ct : sl eep/ 1 may be called.

A function (f un or MFA) may be specified as timetrap value in the suite- and test case info function, e.g:
{tinmetrap,{test _utils,get _tinetrap_val ue, [ ?MODULE, system start]}}

The function will be called initially by Common Test (before execution of the suite or the test case) and must return a
time value such as an integer (millisec), or a{ SecM nOr Hour Tag, Ti ne} tuple. More information can be found
inthecommmon_t est reference manual.

1.3.15 lllegal dependencies

Even though it is highly efficient to write test suites with the Common Test framework, there will surely be mistakes
made, mainly due to illegal dependencies. Noted below are some of the more frequent mistakes from our own
experience with running the Erlang/OTP test suites.

»  Depending on current directory, and writing there:

Thisisacommon error in test suites. It is assumed that the current directory isthe same aswhat the author used as
current directory when the test case was devel oped. Many test cases even try to write scratch filesto thisdirectory.
Instead dat a_di r and pri v_di r should be used to locate data and for writing scratch files.

»  Depending on the Clearcase (file version control system) paths and files:
Thetest suitesare stored in Clearcase but are not (necessarily) run within thisenvironment. Thedirectory structure
may vary from test run to test run.

»  Depending on execution order:
During development of test suites, no assumption should be made (preferrably) about the execution order of the

test cases or suites. E.g. atest case should not assume that a server it depends on, has aready been started by a
previous test case. There are several reasonsfor this:

Firstly, the user/operator may specify the order at will, and maybe a different execution order is more relevant
or efficient on some particular occasion. Secondly, if the user specifies a whole directory of test suites for his/
her test, the order the suites are executed will depend on how the files are listed by the operating system, which
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varies between systems. Thirdly, if auser wishesto run only a subset of atest suite, there is no way one test case
could successfully depend on another.

e Depending on Unix:
Running unix commands through os: cnd are likely not to work on non-unix platforms.
*  Nested test cases:
Invoking atest case from another not only tests the same thing twice, but also makes it harder to follow what

exactly is being tested. Also, if the called test case fails for some reason, so will the caller. This way one error
gives cause to several error reports, which isless than ideal.

Functionality common for many test case functions may be implemented in common help functions. If these
functions are useful for test cases across suites, put the help functions into common help modules.

»  Failureto crash or exit when things go wrong:
Making requests without checking that the return value indicates success may be ok if the test case will fail at a

later stage, but it is never acceptable just to print an error message (into the log file) and return successfully. Such
test cases do harm since they create a fal se sense of security when overviewing the test results.

e Messing up for subsequent test cases:

Test cases should restore as much of the execution environment as possible, so that the subsequent test cases will
not crash because of execution order of the test cases. The functionend_per _t est case issuitable for this.

1.4 Test Structure

1.4.1 Test structure

A test is performed by running one or more test suites. A test suite consists of test cases (as well as configuration
functions and info functions). Test cases may be grouped in so called test case groups. A test suiteisan Erlang module
and test cases are implemented as Erlang functions. Test suites are stored in test directories.

1.4.2 Skipping test cases

Itispossibleto skip certain test cases, for exampleif you know beforehand that a specific test case fails. Thismight be
functionality which isn't yet implemented, a bug that is known but not yet fixed or some functionality which doesn't
work or isn't applicable on a specific platform.

There are several different ways to state that one or more test cases should be skipped:

e Usingski p_sui tes andski p_cases termsin test specifications.
e Returning { ski p, Reason} fromthei nit_per_testcase/2orinit_per_suite/1functions.
¢ Returning { ski p, Reason} from the execution clause of the test case.

The latter of course means that the execution clause is actually called, so the author must make sure that the test case
does not run.

When atest caseis skipped, it will be noted as SKI PPED in the HTML log.

1.4.3 Definition of terms

Auto skipped test case
When a configuration function fails (i.e. terminates unexpectedly), the test cases that depend on the
configuration function will be skipped automatically by Common Test. The status of the test casesis then "auto
skipped". Test cases are also auto skipped by Common Test if required configuration datais not available at
runtime.

Ericsson AB. All Rights Reserved.: Common Test | 15



1.5 Examples and Templates

Configuration function
A function in atest suite that is meant to be used for setting up, cleaning up, and/or verifying the state and
environment on the SUT (System Under Test) and/or the Common Test host node, so that atest case (or a set
of test cases) can execute correctly.

Configuration file
A filethat contains datarelated to atest and/or an SUT (System Under Test), e.g. protocol server addresses,
client login details, hardware interface addresses, etc - any data that should be handled as variable in the suite
and not be hardcoded.

Configuration variable
A name (an Erlang atom) associated with a data value read from a configuration file.

data_dir
Data directory for atest suite. This directory contains any files used by the test suite, e.g. additional Erlang
modules, binaries or datafiles.

Info function
A function in atest suite that returns alist of properties (read by the Common Test server) that describes the
conditions for executing the test casesin the suite.

Major log file

An overview and summary log file for one or more test suites.
Minor log file

A log file for one particular test case. Also called the test caselog file.
priv_dir

Private directory for atest suite. This directory should be used when the test suite needs to write to files.
ct_run
The name of an executable program that may be used as an interface for specifying and running tests with
Common Test.
Test case
A singletest included in atest suite. A test caseisimplemented as afunction in atest suite module.
Test case group
A set of test cases that share configuration functions and execution properties. The execution properties specify
whether the test casesin the group should be executed in random order, in parallel, in sequence, and if the
execution of the group should be repeated. Test case groups may also be nested (i.e. a group may, besides test
cases, contain sub-groups).
Test suite
An erlang module containing a collection of test cases for a specific functional area.
Test directory
A directory that contains one or more test suite modules, i.e. agroup of test suites.
The Config argument
A list of key-value tuples (i.e. a property list) containing runtime configuration data passed from the
configuration functions to the test cases.
User skipped test case
Thisisthe status of atest case that has been explicitly skipped in any of the ways described in the " Skipping
test cases" section above.

1.5 Examples and Templates

1.5.1 Test suite example

This example test suite shows some tests of a database server.

-nmodul e(db_dat a_type_SUl TE) .

16 | Ericsson AB. All Rights Reserved.: Common Test



1.5 Examples and Templates

-include_li b("common_test/include/ct.hrl").

%6 Test server call backs

-export([suite/0, all/O,
init_per_suite/l, end_per_suite/1l,
init_per_testcase/2, end_per_testcase/2]).

%6 Test cases
-export([string/1, integer/1]).

-defi ne( CONNECT_STR, "DSN=sql server; U D=al | adi n; PAD=sesane") .

%% Function: suite() -> Info

9%

%Wolnfo = [tuple()]

%6 List of key/value pairs.

9%

%% Description: Returns |ist of tuples to set default properties
W for the suite.

suite() ->
[{tinetrap, {m nutes, 1}}].

%% Function: init_per_suite(Config0) -> Configl
9%
%% Config0 = Configl = [tuple()]

%6 A list of key/value pairs, holding the test case configuration.

9%
%% Description: Initialization before the suite.

il sommecsooomecs05000650500055550065555006555500650550E650500E555500

init_per_suite(Config) ->
{ok, Ref} = db:connect (?CONNECT_STR, []),
Tabl eName = db_Ii b: uni que_t abl e_nane(),
[{con_ref, Ref },{table_nanme, Tabl eNane}| Config].

%% Function: end_per_suite(Config) -> void()
9%
%6 Config = [tuple()]

%6 A list of key/value pairs, holding the test case configuration.

9%
%% Description: C eanup after the suite.

end_per_suite(Config) ->
Ref = ?config(con_ref, Config),
db: di sconnect (Ref),
ok.

%% Function: init_per_testcase(TestCase, Config0) -> Configl
9%

%% Test Case = atom()

% Name of the test case that is about to run.

%% Config0 = Configl = [tuple()]

%6 A list of key/value pairs, holding the test case configuration.

9%
%% Description: Initialization before each test case.

init_per_testcase(Case, Config) ->
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Ref = ?config(con_ref, Config),

Tabl eName = ?confi g(tabl e_nane, Config),

ok = db:create_tabl e(Ref, Tabl eName, table_type(Case)),
Confi g.

%% Functi on: end_per_testcase(TestCase, Config) -> void()
9%
%% Test Case = atom()
% Name of the test case that is finished.
%6 Config = [tuple()]
%6 A list of key/value pairs, holding the test case configuration.
9%
%% Description: C eanup after each test case.
D R
end_per_testcase(_Case, Config) ->
Ref = ?config(con_ref, Config),
Tabl eName = ?confi g(tabl e_nane, Config),
ok = db: del ete_tabl e(Ref, Tabl eNane),
ok.

%% Function: all() -> G oupsAndTest Cases

W

%% G oupsAndTest Cases = [{group, G oupNane} | Test Case]

%% G- oupNane = atomn()

%6 Name of a test case group.

%% Test Case = atom()

% Name of a test case.

W

%% Description: Returns the |ist of groups and test cases that
W are to be executed.

all () ->
[string, integer].

string(Config) ->
i nsert _and_| ookup(dumry_key, "Dunmmy string", Config).

i nteger (Config) ->
insert _and_| ookup(dunmmy_key, 42, Config).

i nsert _and_| ookup(Key, Value, Config) ->
Ref = ?config(con_ref, Config),
Tabl eName = ?confi g(tabl e_nane, Config),
ok = db:insert(Ref, Tabl eName, Key, Value),
[ Val ue] = db: | ookup(Ref, Tabl eNanme, Key),
ok = db: del et e(Ref, Tabl eNanme, Key),
[T = db: | ookup(Ref, Tabl eNanme, Key),
ok.

1.5.2 Test suite templates

The Erlang mode for the Emacs editor includes two Common Test test suite templates, one with extensive information
inthefunction headers, and onewith minimal information. A test suitetemplate providesaquick start for implementing
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a suite from scratch and gives you a good overview of the available callback functions. Here are the templates in
question:

Large Common Test suite

R T
W6 File : exanpl e_SUl TE. er|

9%88%6 Aut hor

%8B Description :

980

%986 Created :
R T

- modul e( exanpl e_SUI TE) .

%% Note: This directive should only be used in test suites.
-conpi |l e(export_all).

-include_lib("comon_test/include/ct.hrl").

%b Function: suite() -> Info
%%

Wolnfo = [tuple()]

%6 List of key/value pairs.

9o

%% Description: Returns list of tuples to set default properties
W for the suite.

9o

%% Note: The suite/0 function is only nmeant to be used to return
%6 def aul t data val ues, not perform any ot her operations.

R e
suite() ->

[{tinetrap, {m nutes, 10}}].
R e
%% Function: init_per_suite(Config0) ->
%o Configl | {skip, Reason} | {skip_and_save, Reason, Confi g1}
9o

9% Config0 = Configl = [tuple()]

%o A list of key/value pairs, holding the test case configuration.
%% Reason = tern()

%6 The reason for skipping the suite.

9o

%% Description: Initialization before the suite.

9o

%6 Note: This function is free to add any key/value pairs to the Config
%Whovariabl e, but should NOT alter/renove any existing entries.

B = - - - - - - m o e e oo
init_per_suite(Config) ->

Confi g.
R
%% Function: end_per_suite(Config0) -> void() | {save_config, Configl}
9%

%% Config0 = Configl = [tuple()]

%o A list of key/value pairs, holding the test case configuration.
9o

%% Description: Ceanup after the suite.
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end_per_suite(_Config) ->

ok.
D R
%% Function: init_per_group(G oupNane, Config0) ->
%% Configl | {skip, Reason} | {skip_and_save, Reason, Confi g1}
9%

%% G oupNane = atomn()

%6 Name of the test case group that is about to run.

%% Config0 = Configl = [tuple()]

%6 A list of key/value pairs, holding configuration data for the group.
%% Reason = tern()

%6 The reason for skipping all test cases and subgroups in the group.
9%

% Description: Initialization before each test case group.

init_per_group(_G oupNane, Config) ->

Confi g.
D R
%% Functi on: end_per_group( G oupNane, Config0) ->
%% voi d() | {save_config, Configl}

9%

%% G oupNane = atomn()

%6 Name of the test case group that is finished.

%% Config0 = Configl = [tuple()]

%6 A list of key/value pairs, holding configuration data for the group.
9%

%% Descri ption: C eanup after each test case group.

D R
end_per _group(_G oupNane, _Config) ->

ok.
D R
%% Function: init_per_testcase(TestCase, Config0) ->
%6 Configl | {skip, Reason} | {skip_and_save, Reason, Confi g1}
9%

%% Test Case = atom()

% Name of the test case that is about to run.

%% Config0 = Configl = [tuple()]

%6 A list of key/value pairs, holding the test case configuration.
%% Reason = tern()

%6 The reason for skipping the test case.

9%

%% Description: Initialization before each test case.

9%

%% Note: This function is free to add any key/value pairs to the Config
% vari abl e, but should NOT alter/renpbve any existing entries.

init_per_testcase(_TestCase, Config) ->

Confi g.
D R
%% Functi on: end_per_testcase(Test Case, Config0) ->
%% void() | {save_config, Configl} | {fail, Reason}

9%

%% Test Case = atom()

% Name of the test case that is finished.

%% Config0 = Configl = [tuple()]

%6 A list of key/value pairs, holding the test case configuration.
%% Reason = tern()

%6 The reason for failing the test case.

9%

%% Descri ption: C eanup after each test case.
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end_per _testcase(_Test Case, _Config) ->

ok.
D R TR
%% Function: groups() -> [ G oup]
9%

%% G oup = { G oupNane, Properties, G oupsAndTest Cases}
%% G oupNane atom()

%6 The name of the group.
% Properties = [parallel |

sequence | Shuffle |

{ Repeat Type, N} |

%6 Goup properties that may be conbi ned.

%% G oupsAndTest Cases = [Goup | {group, GoupNane} | Test Case]
%% Test Case = atom()

% The name of a test case.

%6 Shuffle = shuffle | {shuffle, Seed}

%6 To get cases executed in random order.

%% Seed = {integer(),integer(),integer()}

%% Repeat Type = repeat | repeat_until_all_ok | repeat_until_all _fail |

L) repeat _until _any_ok | repeat_until_any_fail
%6 To get execution of cases repeated.
%6 N = integer() | forever
9%
%% Description: Returns a |list of test case group definitions.
R e
groups() ->
[1.
R e
%6 Function: all() -> G oupsAndTest Cases | {skip, Reason}
9%

%% G oupsAndTest Cases = [{group, G oupNane} |
%% G oupNane atom()

%6 Name of a test case group.

%% Test Case atom()

%% Name of a test case.

%% Reason = tern()

Test Case]

%6 The reason for skipping all groups and test cases.
9%
%% Description: Returns the |ist of groups and test cases that
W are to be executed.
D R TR
all () ->

[my_test_case].
D R TR
%% TEST CASES
R TR
R R R
%% Function: TestCase() -> Info
9%
%Woelnfo = [tuple()]
%6 List of key/value pairs.
9%
%% Descri ption: Test case info function - returns |ist of tuples to set
%6 properties for the test case.
9%
%% Note: This function is only nmeant to be used to return a |ist of
% val ues, not perform any other operations.
D R TR
my_test_case() ->

[1.
R R R
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%% Functi on: Test Case(Config0) ->

%% ok | exit() | {skip, Reason} | {coment, Conment} |
%% {save_config, Configl} | {skip_and_save, Reason, Confi g1}
9%

%% Config0 = Configl = [tuple()]

%6 A list of key/value pairs, holding the test case configuration.
%% Reason = tern()

%6 The reason for skipping the test case.

%% Comrent = tern()

%6 A comment about the test case that will be printed in the htm | og.
9%
%% Descri ption: Test case function. (The name of it nust be specified in
%% the all/0 list or in a test case group for the test case
%6 to be executed).
D R
my_test_case(_Config) ->

ok.

Small Common Test suite

R e
%WeoFile : exanpl e_SUI TE. er|

%8B Aut hor

%86 Description :

9886

%8 Creat ed :

R e

- modul e( exanpl e_SUl TE) .

-conpi |l e(export_all).

-include_li b("common_test/include/ct.hrl").
%6 Function: suite() -> Info

Woelnfo = [tuple()]

suite() ->
[{tinetrap, {seconds, 30}}].

I
%% Function: init_per_suite(Config0) ->
%6 Configl | {skip, Reason} | {skip_and_save, Reason, Confi g1}

%% Config0 = Configl = [tuple()]
%% Reason = tern()

B e
init_per_suite(Config) ->

Confi g.
il commeesc0000555500065550006505000050000CCS0000EEE00N0ESS0ERRESE0000

%% Function: end_per_suite(Config0) -> void() | {save_config, Configl}
%% Config0 = Configl = [tuple()]

B e
end_per_suite(_Config) ->

ok.
B e
%% Function: init_per_group(G oupNane, Config0) ->
%6 Configl | {skip, Reason} | {skip_and_save, Reason, Confi g1}

%% G- oupNane = atomn()
%% Config0 = Configl = [tuple()]
%% Reason = tern()
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R R R
init_per_group(_G oupNane, Config) ->

Confi g.
R R R
%% Functi on: end_per_group( G oupNane, Config0) ->
%6 voi d() | {save_config, Configl}

%% G oupNane = atom()
%% Config0 = Configl = [tuple()]

R R R
end_per _group(_G oupNane, _Config) ->

ok.
D R TR
%% Function: init_per_testcase(TestCase, Config0) ->
%6 Configl | {skip, Reason} | {skip_and_save, Reason, Confi g1}

%% Test Case = atom()
%% Config0 = Configl = [tuple()]
%% Reason = tern()

R R R
init_per_testcase(_TestCase, Config) ->

Confi g.
R R R
%% Functi on: end_per_testcase(Test Case, Config0) ->
%6 void() | {save_config, Configl} | {fail, Reason}

%% Test Case = atom()
%% Config0 = Configl = [tuple()]
%% Reason = tern()
R R R
end_per_testcase(_Test Case, _Config) ->
ok.

%% Function: groups() -> [ G oup]

%6 G oup = { G oupNane, Properties, G oupsAndTest Cases}

%% G oupNane = atom()

%6 Properties = [parallel | sequence | Shuffle | {RepeatType, N}]

%% G oupsAndTest Cases = [Goup | {group, GoupNane} | Test Case]

%% Test Case = atom()

%6 Shuffle = shuffle | {shuffle,{integer(),integer(),integer()}}

%% Repeat Type = repeat | repeat_until_all _ok | repeat_until_all _fail |

L) repeat _until _any_ok | repeat_until_any_fail
%6 N = integer() | forever
G e O S
groups() ->
[1.
G e O S

%6 Function: all() -> G oupsAndTest Cases | {skip, Reason}
%% G oupsAndTest Cases = [{group, G oupNane} | Test Case]
%% G oupNane = atom()
%% Test Case = atom()
%% Reason = tern()
R R R
all () ->
[my_test_case].

% Function: TestCase() -> Info
%Wolnfo = [tuple()]

my_test_case() ->

(1.
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G e O S
%% Functi on: Test Case(Config0) ->

%% ok | exit() | {skip, Reason} | {coment, Conment} |

%6 {save_config, Configl} | {skip_and_save, Reason, Confi g1}

%% Config0 = Configl = [tuple()]
%% Reason = term()
%% Comrent = tern()
D R
my_test_case(_Config) ->

ok.

1.6 Running Tests

1.6.1 Using the Common Test Framework

The Common Test Framework provides a high level operator interface for testing. It adds the following features to
the Erlang/OTP Test Server:

e Automatic compilation of test suites (and help modules).

*  Creation of additional HTML pages for better overview.

e Single command interface for running all available tests.

» Handling of configuration files specifying data related to the System Under Test (and any other variable data).
e Maode for running multiple independent test sessions in parallel with central control and configuration.

1.6.2 Automatic compilation of test suites and help modules

When Common Test starts, it will automatically attempt to compile any suites included in the specified tests. If
particular suites have been specified, only those suites will be compiled. If a particular test object directory has been
specified (meaning al suitesin this directory should be part of the test), Common Test runs make:all/1 in the directory
to compile the suites.

If compilation should fail for one or more suites, the compilation errors are printed to tty and the operator is asked if
the test run should proceed without the missing suites, or be aborted. If the operator chooses to proceed, it is noted
inthe HTML log which tests have missing suites.

Any help module (i.e. regular Erlang module with name not ending with*_SUITE") that residesin the sametest object
directory asasuite which is part of the test, will also be automatically compiled. A help module will not be mistaken
for atest suite (unlessit hasa"_ SUITE" name of course). All help modules in a particular test object directory are
compiled no matter if al or only particular suitesin the directory are part of the test.

If test suites or help modulesinclude header files stored in other |ocations than the test directory, you may specify these
include directories by means of the- i ncl ude flagwithct _run, orthei ncl ude optionwithct : run_test/ 1.
Inadditiontothis, aninclude path may be specified with an OS environment variable; CT_| NCLUDE _PATH. Example
(bash):

$ export CT_I NCLUDE_PATH=~t est user/ comon_suite_fil es/incl ude: ~t est user/
common_|ib files/include

Common Test will pass al include directories (specified either with the incl ude flag/option, or the
CT_| NCLUDE_PATH variable, or both) to the compiler.

It isalso possible to specify include directoriesin test specifications (see below).

If the user wants to run all test suites for atest object (or OTP application) by specifying only the top directory (e.g.
withthedi r start flag/option), Common Test will primarily ook for test suite modulesin asubdirectory namedt est .
If this subdirectory doesn't exist, the specified top directory is assumed to be the actual test directory, and test suites
will be read from there instead.
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It is possible to disable the automatic compilation feature by using the- no_aut o_conpi | e flagwithct _run, or
the{aut o_conpi |l e, fal se} optionwithct: run_t est/ 1. With automatic compilation disabled, the user is
responsible for compiling the test suite modules (and any help modules) before the test run. If the modules can not
be loaded from the local file system during startup of Common Test, the user needs to pre-load the modules before
starting the test. Common Test will only verify that the specified test suites exist (i.e. that they are, or can be, loaded).
Thisisuseful e.g. if the test suites are transferred and |oaded as binaries via RPC from a remote node.

1.6.3 Running tests from the OS command line
Thect _r un program can be used for running tests from the OS command line, e.g.

e ct_run -config <configfilenanes> -dir <dirs>
e ct_run -config <configfilenames> -suite <suitesw thfull path>

e ct_run -userconfig <cal |l backnmodul ename> <confi gfil enanes> -suite
<sui tesw t hf ul | pat h>

e ct_run -config <configfilenanmes> -suite <suitew thfullpath> -group
<groupnanes> -case <casenanmes>

Examples:
$ ct_run -config $CFGS/ sysl. cfg $CFGS/ sys2.cfg -dir $SYS1_TEST $SYS2_TEST

$ ct_run -userconfig ct_config_xm $CFGS/ sysl.xm $CFGS/sys2.xm -dir $SYS1_TEST
$SYS2_TEST

$ ct_run -suite $SYS1 _TEST/ set up_SUl TE $SYS2_TEST/confi g _SU TE
$ ct_run -suite $SYS1_TEST/setup_SU TE -case start stop
$ ct_run -suite $SYS1_TEST/setup SU TE -group installation -case start stop

It is also possible to combine the di r, sui t e and gr oup/ case flags. E.g, to run x_SUl TE and y_SUI TE in
directoryt estdir:

$ ct_run -dir ./testdir -suite x_SUTE y_SU TE

This has the same effect as calling:

$ ct_run -suite ./testdir/x_SUTE ./testdir/y_SU TE
Other flags that may be used withct _r un:

 -logdir <dir>,specifieswherethe HTML log files are to be written.
e -label <name_of _test_run>, associatesthetest run with aname that gets printed in the overview
HTML log files.

 -refresh_l| ogs, refreshesthetop level HTML index files.

e -vts, start web based GUI (see below).

e -shel |, start interactive shell mode (see below).

e -step [step_opts], stepthrough test cases using the Erlang Debugger (see below).
e -spec <testspecs>, usetest specification asinput (see below).

o -allow_user_terns, alowsuser specific termsin atest specification (see below).

e -silent_connections [conn_types],tellsCommon Test to suppress printouts for specified
connections (see below).

e -stylesheet <css_fil e>, pointsout auser HTML style sheet (see below).

e -cover <cover_cfg fil e>,toperform code coverage test (see Code Coverage Analysis).

« -event _handl er <event handl er s>, toinstal event handlers.

e -event_handl er _init <event handl ers>,toinstall event handlersincluding start arguments.
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-ct _hooks <ct _hooks>, toinstall Common Test Hooks including start arguments.

- i ncl ude, specifiesinclude directories (see above).

-no_aut o_conpi | e, disablesthe automatic test suite compilation feature (see above).

-mul tiply_tinmetraps <n>,extendstimetrap timeout values.

-scal e_timetraps <bool >, enablesautomatic timetrap timeout scaling.

-repeat <n>,tellsCommon Test to repeat the tests n times (see below).

-duration <time>,tellsCommon Test to repeat the tests for duration of time (see below).

-until <stop_tinme>,tellsCommon Test to repeat the tests until stop_time (see below).

- f or ce_st op, on timeout, the test run will be aborted when current test job is finished (see below).
-decrypt _key <key>, providesadecryption key for encrypted configuration files.

-decrypt _file <key_ fil e>, pointsout afilecontaining adecryption key for encrypted configuration
files.

- basi ¢c_ht m , switches off html enhancements that might not be compatible with older browsers.

-1 ogopt s <opt s>, makesit possible to modify aspects of the logging behaviour, see Log options below.

Note:
Directories passed to Common Test may have either relative or absolute paths.

Note:

Arbitrary start flagsto the Erlang Runtime System may al so be passed asparameterstoct _r un. Itis, for example,
useful to be ableto passdirectoriesthat should be added to the Erlang code server search path with the- pa or - pz
flag. If you have common help- or library modulesfor test suites (separately compiled), stored in other directories
than the test suite directories, these help/lib directories are preferrably added to the code path this way. Example:

$ ct run -dir ./chat_server -logdir ./chat _server/testlogs -pa $PWY/
chat _server/ebin

Note how in this example, the absolute path of thechat _ser ver/ ebi n directory is passed to the code server.
This is essential since relative paths are stored by the code server as relative, and Common Test changes the
current working directory of the Erlang Runtime System during the test run!

For more information about the ct _r un program, see the Installation chapter.

1.6.4 Running tests from the Web based GUI

The web based GUI, VTS, is started with the ct _r un program. From the GUI you can load config files, and select
directories, suites and cases to run. Y ou can also state the config files, directories, suites and cases on the command
line when starting the web based GUI.

ct_run -vts
ct_run -vts -config <configfil ename>

ct_run -vts -config <configfilenanme> -suite <suitew thfullpath> -case
<casenane>

From the GUI you can run tests and view the result and the logs.
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Notethatct _run - vt s will try to open the Common Test start page in an existing web browser window or start the
browser if it isnot running. Which browser should be started may be specified with the browser start command option:

ct_run -vts -browser <browser_start_cnd>

Example:

$ ct_run -vts -browser 'firefox&

Note that the browser must run as a separate OS process or VTS will hang!

If no specific browser start command is specified, Firefox will be the default browser on Unix platforms and Internet
Explorer on Windows. If Common Test fails to start a browser automatically, or * none' is specified as the value
for -browser (i.e. - br owser none), start your favourite browser manually and type in the URL that Common Test
displaysin the shell.

1.6.5 Running tests from the Erlang shell or from an Erlang program

Common Test provides an Erlang API for running tests. The main (and most flexible) function for specifying and
executing testsis called ct : run_t est/ 1. This function takes the same start parameters as the ct _r un program
described above, only the flags are instead given as options in a list of key-value tuples. E.g. a test specified with
ct _run like

$ ct run -suite ./ny_SUTE -logdir ./results

iswithct : run_t est/ 1 specified as:

1> ct:run_test([{suite,"./my_SU TE"},{logdir,"./results"}]).
For detailed documentation, please see the ct manual page.

1.6.6 Running the interactive shell mode

Y ou can start Common Test in aninteractive shell mode where no automatic testing is performed. I nstead, in thismode,
Common Test starts its utility processes, installs configuration data (if any), and waits for the user to call functions
(typicaly test case support functions) from the Erlang shell.

The shell mode is useful e.g. for debugging test suites, for analysing and debugging the SUT during "simulated" test
case execution, and for trying out various operations during test suite development.

To invoke the interactive shell mode, you can start an Erlang shell manually and call ct : i nst al | / 1 toinstall any
configuration datayou might need (use[ ] asargument otherwise), thencall ct: start _i nteracti ve/ 0 to start
Common Test. If you usethect _r un program, you may start the Erlang shell and Common Test in the same go by
using the - shel | and, optionaly, the - conf i g and/or - user confi g flag. Examples:

e ct_run -shell

e ct_run -shell -config cfg/db.cfg

e ct_run -shell -userconfig db_|ogin testuser x523qZ

If no config file is given with the ct _r un command, a warning will be displayed. If Common Test has been run

from the same directory earlier, the same config file(s) will be used again. If Common Test has not been run from this
directory before, no config fileswill be available.

If any functions using "required config data" (e.g. ct_telnet or ct_ftp functions) are to be called from the erlang shell,
config datamust first berequiredwithct : requi re/ [ 1, 2] . Thisisequivalenttoar equi r e statement in the Test
Suite Info Function or in the Test Case Info Function.

Example:

1> ct:require(uni x_tel net, unix).
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ok

2> ct_tel net: open(uni x_tel net).

{ ok, <0. 105. 0>}

4> ct_tel net:cnd(uni x_telnet, "ls .").
{ok,["I's .","filel ...",...]}

Everything that Common Test normally prints in the test case logs, will in the interactive mode be written to alog
namedct | og. ht M inthect _run. <ti mest anp> directory. A link to thisfilewill be availablein thefile named
| ast _i nteractive. ht m inthedirectory from which you executed ct _r un. Currently, specifying a different
root directory for the logs than the current working directory, is not supported.

If you wish to exit the interactive mode (e.g. to start an automated test run with ct : run_t est / 1), call the function
ct:stop_interactive/0. This shuts down the running ct application. Associations between configuration
names and data created with r equi r e are consequently deleted. ct : start _i nt eracti ve/ 0 will get you back
into interactive mode, but the previous state is not restored.

1.6.7 Step by step execution of test cases with the Erlang Debugger

By meansof ct _run -step [opts], or by passing the { st ep, Opt s} optiontoct:run_test/1,itis
possible to get the Erlang Debugger started automatically and use its graphical interface to investigate the state of the
current test case and to execute it step by step and/or set execution breakpoints.

If no extraoptions are given with the st ep flag/option, breakpointswill be set automatically on the test casesthat are
to be executed by Common Test, and those functions only. If the step option conf i g is specified, breakpoints will
also be initially set on the configuration functions in the suite, i.e. i nit _per _suite/ 1, end_per suite/l,
init_per_group/2,end_per _group/2,init_per_testcase/2andend_per testcase/2.

Common Test enables the Debugger auto attach feature, which meansthat for every new interpreted test case function
that starts to execute, a new trace window will automatically pop up. (This is because each test case executes on a
dedicated Erlang process). Whenever a new test case starts, Common Test will attempt to close the inactive trace
window of the previous test case. However, if you prefer that Common Test leaves inactive trace windows, use the
keep_i nacti ve option.

The step functionality can be used together with the sui t e and the sui t e + case/ t est case flag/option, but
not together with di r .

1.6.8 Using test specifications

The most flexible way to specify what to test, isto use a so called test specification. A test specification is a sequence
of Erlang terms. The terms may be declared in a text file or passed to the test server at runtime as a list (see
run_t est spec/ 1 inthe manual page for ct ). There are two general types of terms: configuration terms and test
specification terms.

With configuration terms it is possible to e.g. label the test run (similar to ct _run -1 abel ), evaluate arbitrary
expressions before starting atest, import configurationdata(similartoct _run - confi g/ - user confi g), specify
HTML log directories (similar to ct _run -1 ogdi r), give aliases to test nodes and test directories (to make a
specification easier to read and maintain), enable code coverage analysis (see the Code Coverage Analysis chapter) and
specify event_handler plugins (seethe Event Handling chapter). Thereisalso aterm for specifying include directories
that should be passed on to the compiler when automatic compilation is performed (similartoct _run -i ncl ude,
see above).

With test specification terms it is possible to state exactly which tests should run and in which order. A test term
specifies either one or more suites, one or more test case groups, or one or more test casesin agroup or suite.

An arbitrary number of test terms may be declared in sequence. Common Test will by default compile the termsinto
one or more tests to be performed in one resulting test run. Note that a term that specifies a set of test cases will
"swallow" one that only specifies a subset of these cases. E.g. the result of merging one term that specifies that all
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casesin suite S should be executed, with another term specifying only test case X and Y in S, isatest of al casesin S.
However, if aterm specifying test case X and Y in Sismerged with aterm specifying case Z in S, theresult is atest of
X,Y andZinS. Todisablethisbehaviour, itispossiblein test specificationto setthener ge_t est s termtof al se.

A test term can also specify one or more test suites, groups, or test cases to be skipped. Skipped suites, groups and
cases are not executed and show up in the HTML test log files as SKIPPED.

When atest case group is specified, the resulting test executesthei ni t _per _gr oup function, followed by all test
cases and sub groups (including their configuration functions), and finally the end_per _gr oup function. Also if
particular test casesin agroup are specified, i ni t _per _group andend_per _gr oup for thegroup in question are
called. If agroupwhichisdefined (in Sui t e: gr oup/ 0) to beasub group of another group, is specified (or particular
test cases of asub group are), Common Test will call the configuration functions for the top level groups aswell asfor
the sub group in question (making it possible to pass configuration data all the way fromi ni t _per _sui t e down
to the test cases in the sub group).

Below isthe test specification syntax. Test specifications can be used to run tests both in asingle test host environment
and in a distributed Common Test environment (Large Scale Testing). The node parameters in the init term are only
relevant in the latter (see the Large Scale Testing chapter for information). For details on the event_handler term, see
the Event Handling chapter.

Config terms:

{node, NodeAlias, Node}.

{init, InitOptions}.
{init, [NodeAlias], InitOptions}.

{l abel , Label }.
{l abel , NodeRefs, Label}.

{multiply_tinetraps, N}.
{mul tiply_tinmetraps, NodeRefs, N}.

{scal e_ti metraps, Bool}.
{scal e_ti metraps, NodeRefs, Bool}.

{cover, Cover SpecFile}.
{cover, NodeRefs, Cover SpecFile}.

{include, I|ncludebDirs}.
{include, NodeRefs, IncludeDirs}.

{config, ConfigFiles}.
{config, NodeRefs, ConfigFiles}.

{userconfig, {CallbackMdule, ConfigStrings}}.
{userconfig, NodeRefs, {CallbackMdule, ConfigStrings}}.

{alias, DirAlias, Dir}.
{nerge_tests, Bool}.

{logdir, LogDir}.

{l ogdir, NodeRefs, LogDir}.

{event _handl er, Event Handl ers}.

{event _handl er, NodeRefs, EventHandl ers}.

{event _handl er, EventHandl ers, |nitArgs}.

{event _handl er, NodeRefs, EventHandlers, |nitArgs}.

{ct _hooks, CTHWbdul es}.
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{ct_hooks, NodeRefs, CTHwWbdul es}.

Test terms:

{suites, DirRef, Suites}.
{suites, NodeRefs, DirRef, Suites}.

{groups, DirRef, Suite, G oups}.
{groups, NodeRefsDirRef, Suite, G oups}.

{groups, DirRef, Suite, G oup, {cases, Cases}}.
{groups, NodeRefsDirRef, Suite, Goup, {cases, Cases}}.

{cases, DirRef, Suite, Cases}.
{cases, NodeRefs, DirRef, Suite, Cases}.

{skip_suites, DirRef, Suites, Coment}.
{ski p_suites, NodeRefs, DirRef, Suites, Conmment}.

{ski p_cases, DirRef, Suite, Cases, Coment}.
{ski p_cases, NodeRefs, DirRef, Suite, Cases, Comment}.

Types:
NodeAl i as = atom()
I nitOptions =term)
Node = node()
NodeRef = NodeAlias | Node | master
NodeRef s = all _nodes | [NodeRef] | NodeRef
N = integer()
Bool =true | false
Cover SpecFile = string()
I ncl udeDirs = string() | [string()]
ConfigFiles = string() | [string()]
DirAlias = atomn()
Dir = string()
LogDi r = string()
Event Handl ers = aton{) | [aton()]
I nit Args =[term)]
CTHWbdul es = [CTHVbdul e | {CTHVbdul e, CTHI nitArgs} | {CTHVbdul e, CTHI nitArgs, CTHPriority}]
CTHWbdul e = atom()
CTHI ni t Args =term)
Di r Ref =DrAias | Dr
Sui tes = atom() | [atom()] | all
Suite = atomn()
G oups = atom() | [atom()] | all
G oup = atom()
Cases = atom() | [atom()] | all
Comrent =string() | ""

Example:

{logdir, "/hone/test/logs"}.
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{config, "/hone/test/t1l/cfg/config.cfg"}.
{config, "/hone/test/t2/cfg/config.cfg"}.
{config, "/hone/test/t3/cfg/config.cfg"}.

{alias, t1, "/home/test/t1"}.
{alias, t2, "/honme/test/t2"}.
{alias, t3, "/honme/test/t3"}.

{suites, t1, all}.

{skip_suites, t1, [t1B SUITE, t1D SU TE], "“Not i nplenmented"}.
{skip_cases, t1l, t1A SUTE, [test3,test4], "lrrelevant"}.
{skip_cases, t1l, t1C SU TE, [testl], "Ignore"}.

{suites, t2, [t2B_SU TE, t2C SU TE]}.
{cases, t2, t2A SUTE, [test4,testl,test7]}.

{skip_suites, t3, all, "Not inplenented"}.

The example specifies the following:

*  The specified logdir directory will be used for storing the HTML log files (in subdirectories tagged with node
name, date and time).

e Thevariablesin the specified test system config fileswill be imported for the test.

* Aliasesare given for three test system directories. The suitesin this example are stored in "/home/test/tX /test".

e Thefirst test to runincludes all suites for system t1. Excluded from the test are however the t1B and t1D suites.
Also test casestest3 and test4 in t1A aswell asthetestl case in t1C are excluded from the test.

e Secondly, thetest for system t2 should run. The included suites are t2B and t2C. Included are also test cases
test4, testl and test7 in suite t2A. Note that the test cases will be executed in the specified order.

o Ladtly, al suitesfor systemst3 are to be completely skipped and this should be explicitly noted in the log files.
It is possible to specify initialization options for nodes defined in the test specification. Currently, there are options to

start the node and/or to evaluate any function on the node. See the Automatic startup of the test target nodes chapter
for details.

It is possible for the user to provide atest specification that includes (for Common Test) unrecognizable terms. If this
isdesired, the- al | ow_user _t er ns flag should be used when starting tests with ct _r un. This forces Common
Test to ignore unrecognizable terms. Note that in this mode, Common Test is not able to check the specification for
errors as efficiently as if the scanner runs in default mode. If ct: run_t est/ 1 is used for starting the tests, the
relaxed scanner mode is enabled by means of thetuple: { al | ow_user _terns, true}

1.6.9 Log files

As the execution of the test suites proceed, events are logged in four different ways:

e Text to the operator's console.

e Suiterelated information is sent to the major log file.

* Caserelated information is sent to the minor log file.

e TheHTML overview log file gets updated with test resuilts.

* Alinkto al runs executed from a certain directory iswritten in the log named "al_runs.html" and direct links
to all tests (the latest results) are written to the top level "index.html".

Typically the operator, who may run hundreds or thousands of test cases, doesn't want to fill the console with details
about, or printouts from, the specific test cases. By default, the operator will only see:

e A confirmation that the test has started and information about how many test cases will be executed totally.
» A small note about each failed test case.
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e A summary of al therun test cases.
* A confirmation that the test run is complete.

e Some special information like error reports and progress reports, printouts written with erlang:display/1, or
io:format/3 specifically addressed to areceiver other than st andar d_i o (e.g. the default group leader process
'user).

If/when the operator wants to dig deeper into the general results, or the result of a specific test case, he should do so

by following the linksin the HTML presentation and take alook in the major or minor log files. The "al_runs.html"

pageisapractical starting point usualy. It'slocated in| ogdi r and contains alink to each test run including a quick
overview (date and time, node name, number of tests, test names and test result totals).

An"index.html" page iswritten for each test run (i.e. stored in the "ct_run" directory tagged with node name, date and
time). This file gives a short overview of al individua tests performed in the same test run. The test names follow
this convention:

e TopLevelDir.TestDir (all suitesin TestDir executed)

»  TopLevelDir.TestDir:suites (specific suites were executed)

e TopLevelDir.TestDir.Quite (all casesin Suite executed)

»  TopLevelDir.TestDir.Suite: cases (specific test cases were executed)

e TopLevelDir.TestDir.Suite.Case (only Case was executed)

Onthetest run index page thereisalink to the Common Test Framework log file in which information about imported

configuration data and general test progressiswritten. Thislog fileis useful to get snapshot information about the test
run during execution. It can also be very helpful when analyzing test results or debugging test suites.

On the test run index page it is noted if atest has missing suites (i.e. suites that Common Test has failed to compile).
Names of the missing suites can be found in the Common Test Framework log file.

The major logfile shows a detailed report of the test run. It includes test suite and test case names, execution time, the
exact reason for failures etc. The information is available in both afile with textual and with HTML representation.
The HTML file shows a summary which gives agood overview of thetest run. It also has linksto each individual test
case log file for quick viewing with an HTML browser.

The minor log file contain full details of every single test case, each one in a separate file. This way the files should
be easy to compare with previous test runs, even if the set of test cases change.

Which information goes where is user configurable via the test server controller. Three threshold values determine
what comes out on screen, and in the major or minor log files. See the OTP Test Server manua for information. The
contents that goesto the HTML log file is fixed however and cannot be altered.

The log files are written continously during a test run and links are always created initially when atest starts. This
makes it possible to follow test progress smply by refreshing pages in the HTML browser. Statistics totals are not
presented until atest is complete however.

Log options

With the | ogopt s start flag, it's possible to specify options that modify some aspects of the logging behaviour.
Currently, the following options are available:

e no_src
e no_nl

Withno_sr ¢, thehtml version of thetest suite source code will not be generated during thetest run (and consequently
not be available in the log file system).

With no_nl , Common Test will not add a newline character (\n) to the end of an output string that it receives from
acdl toeg.i o: f or mat/ 2, and which it printsto the test case log.

For example, if atest is started with:
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$ ct_run -suite my_SUTE -1 ogopts no_src
then printouts during the test made by successive calstoi o: f or mat (" x") , will appear in the test case log as:
XXX

instead of each x printed on anew line, which isthe default behaviour.

1.6.10 HTML Style Sheets

Common Test includes the optional feature to use HTML style sheets (CSS) for customizing user printouts. The
functions in ct that print to a test case HTML log file (I og/ 3 and pal / 3) accept Cat egor y as first argument.
With this argument it's possible to specify a category that can be mapped to a selector in a CSS definition. Thisis
useful especially for coloring text differently depending on the type of (or reason for) the printout. Say you want one
color for test system configuration information, a different one for test system state information and finally one for
errors detected by the test case functions. The corresponding style sheet may look like this:

<styl e>
div.ct_internal { background:|ightgrey; color:black }
div. def aul t { background: |ightgreen; color:black }
div.sys_config { background:blue; color:wlite }
div.sys_state { background:yellow color:black }
div.error { background:red; color:white }

</styl e>

To install the CSS file (Common Test inlines the definition in the HTML code), the name may be provided when
executing ct _r un. Example:

$ ct_run -dir $TEST/prog -styl esheet $TEST/styl es/test_categories.css

Categories in a CSSfile installed with the - st yl esheet flag are on aglobal test level in the sense that they can
be used in any suite which is part of the test run.

It isalso possibleto install style sheets on a per suite and per test case basis. Example:

- modul e(ny_SUl TE) .
.s.ui.te() -> [..., {stylesheet,"suite_categories.css"}, ...].
rTy_t estcase(_) ->
ct | og(sys_config, "Test node version: ~p", [Versionlnfo]),
ct | og(sys_state, "Connections: ~p", [Connectionlnfo]),

ct:pal (error, "Error ~p detected! Info: ~p", [SoneFault,Errorinfo]),
ct:fail (SoneFaul t).

If the style sheet isinstalled asin thisexample, the categories are private to the suitein question. They can be used by all
test casesin the suite, but can not be used by other suites. A suite private style sheet, if specified, will be used in favour
of aglobal style sheet (one specified with the - st yl esheet flag). A stylesheet tuple (as returned by sui t e/ 0
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above) can also bereturned from atest caseinfo function. In this case the categories specified in the style sheet can only
be used in that particular test case. A test case private style sheet is used in favour of asuite or global level style sheet.

In a tuple {styl esheet, CSSFil e}, if CSSFil e is specified with a path, eg. "$TEST/ styl es/
cat egori es. css", thisfull name will be used to locate the file. If only the file name is specified however, e.g.
"categories.css', then the CSSfile is assumed to be located in the data directory, dat a_di r, of the suite. The latter
usage is recommended since it is portable compared to hard coding path names in the suite!

The Cat egory argument in the example above may have the value (atom) sys_confi g (white on blue),
sys_st at e (black on yellow) or er r or (white on red).

If the Cat egor y argument is not specified, Common Test will usethe CSSselector di v. def aul t for the printout.
For this reason auser supplied style sheet must include this selector. Also the selector di v. ct _i nt er nal must be
included. Hence a minimal user style sheet should look like this (which is also the default style sheet Common Test
usesif no user CSSfileis provided):

<styl e>

div.ct_internal { background:|lightgrey; color:black }
di v. def aul t { background: |ightgreen; color:black }
</styl e>

1.6.11 Repeating tests

Y ou can order Common Test to repeat the tests you specify. Y ou can choose to repeat tests a certain number of times,
repeat testsfor aspecific period of time, or repeat tests until a particular stop timeisreached. If repetitionis controlled
by means of time, it is also possible to specify what action Common Test should take upon timeout. Either Common
Test performsall testsin the current run before stopping, or it stops as soon asthe current test job isfinished. Repetition
can be activated by means of ct _r un start flags, or tuplesinthect : run: t est/ 1 option list argument. The flags
(options in parenthesis) are:

e -repeat N ({repeat, N}),whereNisapositive integer.

e ~-duration DurTime ({duration, DurTi me}),whereDur Ti ne isthe duration, see below.
e -until StopTinme ({until, StopTi ne}),whereStopTi ne isfinishtime, see below.

« -force_stop ({force_stop,true})

The duration time, DurTinme, is specified as HHWEBS. Example -duration 012030 or
{duration, "012030"}, means the tests will be executed and (if time allows) repeated, until timeout occurs
after 1 h, 20 min and 30 secs. St opTi me can be specified as HHMVSS and is then interpreted as a time today (or
possibly tomorrow). St opTi e can also be specified as YYMo Mo DDHHWVSS. Example: - unti | 071001120000
or{until,"071001120000"}, which means the tests will be executed and (if time allows) repeated, until 12
o'clock on the 1st of Oct 2007.

When timeout occurs, Common Test will never abort the test run immediately, since this might leave the system under
test in an undefined, and possibly bad, state. Instead Common Test will finish the current test job, or the compl ete test
run, before stopping. The latter is the default behaviour. Thef or ce_st op flag/option tells Common Test to stop as
soon as the current test job is finished. Note that since Common Test always finishes off the current test job or test
session, the time specified withdur at i on orunti | isnever definitive!

Log filesfrom every single repeated test run is saved in normal Common Test fashion (see above). Common Test may
later support an optional feature to only store the last (and possibly the first) set of logs of repeated test runs, but for
now the user must be careful not to run out of disk space if tests are repeated during long periods of time.

Note that for each test run that is part of a repeated session, information about the particular test run is printed in the
Common Test Framework Log. There you can read the repetition number, remaining time, etc.
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Example 1:

$ ct_run -dir $TEST_ROOT/tol $TEST ROOT/to2 -durati on 001000 -force_stop

Here the suites in test directory tol, followed by the suites in to2, will be executed in one test run. A timeout event
will occur after 10 minutes. Aslong as there istime left, Common Test will repeat the test run (i.e. starting over with
the tol test). When the timeout occurs, Common Test will stop as soon as the current job is finished (because of the
f or ce_st op flag). Asaresult, the specified test run might be aborted after the tol test and before the to2 test.

Example 2:

$ date
Fri Sep 28 15:00: 00 MEST 2007

$ ct_run -dir $TEST_ROOT/tol $TEST ROOT/to2 -until 160000
Here the same test run as in the example above will be executed (and possibly repeated). In this example, however,

the timeout will occur after 1 hour and when that happens, Common Test will finish the entire test run before stopping
(i.e. the tol and to2 test will always both be executed in the same test run).

Example 3:

$ ct_run -dir $TEST_ROOT/tol $TEST_ROOT/to02 -repeat 5

Here the test run, including both the tol and the to2 test, will be repeated 5 times.

Note:

This feature should not be confused with ther epeat property of atest case group. The options described here
are used to repeat execution of entiretest runs, whilether epeat property of atest case group makesit possible
to repeat execution of sets of test cases within a suite. For more information about the latter, see the Writing

Test Suites chapter.

1.6.12 Silent Connections

The protocol handling processesin Common Test, implemented by ct_telnet, ct_ftp etc, do verbose printing to the test
case logs. This can be switched off by means of the- si | ent _connect i ons flag:

ct_run -silent_connections [conn_types]

whereconn_t ypes specifiest el net, ftp, rpc andorsnnp.

Example:

ct_run ... -silent_connections telnet ftp
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switches off logging for telnet and ftp connections.

ct_run ... -silent_connections

switches off logging for all connection types.

Basic and important i nformation such as opening and closing aconnection, fatal communication error and reconnection
attempts will always be printed even if logging has been suppressed for the connection type in question. However,
operations such as sending and receiving data may be performed silently.

It is possible to also specify si | ent _connecti ons in atest suite. This is accomplished by returning a tuple,
{sil ent _connections, ConnTypes},inthesuit e/ 0 ortest caseinfolist. If ConnTypes isalist of atoms
(telnet, ftp, rpc and/or snnp), output for any corresponding connections will be suppressed. Full logging
is per default enabled for any connection of type not specified in ConnTypes. Hence, if ConnTypes isthe empty
list, logging is enabled for all connections.

Thesi | ent _connecti ons setting returned from atest case info function overrides, for the test case in question,
any setting made with sui t e/ 0 (which isthe setting used for all cases in the suite). Example:

- modul e(ny_SUl TE) .
suite() ->[..., {silent_connections,[telnet,ftp]}, ...].

nmy_testcasel() ->
[{silent_connections,[ftp]}].
nmy_testcasel(_ ) ->

nmy_testcase2(_) ->

Inthisexample, sui t e/ 0 tells Common Test to suppress printouts from telnet and ftp connections. Thisisvalid for
al test cases. However, ny_t est casel/ 0 specifies that for this test case, only ftp should be silent. The result is
that my_t est casel will get telnet info (if any) printed in the log, but not ftp info. ny_t est case2 will get no
info from either connection printed.

The-sil ent _connections tag (or si | ent _connecti ons tagged tupleinthecal toct:run_test/ 1)
overrides any settingsin the test suite.

Note that in the current Common Test version, the si | ent _connecti ons feature only works for telnet
connections. Support for other connection types will be added in future Common Test versions.

1.7 External Configuration Data

1.7.1 General

To avoid hard coding data values related to the test and/or SUT (System Under Test) in the test suites, the data may
instead be specified by means of configuration files or strings that Common Test reads before the start of atest run.
External configuration data makes it possible to change test properties without having to modify the actual test suites
using the data. Examples of configuration data:

e Addressesto the test plant or other instruments

e User logininformation
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