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Software Testing in SKA

= 8K Spaces v People Questions Polls Glossaries Calendars - @ ﬁ

> Feature Owner's Community o

Pages /... /| Communities of Practice (CoP) # Edit  ¥¢ Save for later @ Watching  © (Hosted on Confluence - SKA access On|y)

> SCRUM Community of Practic:
! b MW k143 views

> TANGO community of practice

v Testing Community of Practi TeSting Community Of PraCtice

« Backlog of topics to be disc Created by Bartolini, Marco, last modified by Badenhorst, Ursula on Sep 07, 2020, viewed 143 times

» Calendar for upcoming meef -
Mission

> Examples of unit tests

The overarching goal of this community is to provide a place where anybody interested in testing, within SKA,

* Learning resources on testir can raise questions, give answers, provide suggestions, learn something new.

> Meetings We aim to support testers, developers and managers on everything that deals with testing and to provide

« On integration testing guidance and support to help them proceed along a test maturity path. Within the community there should be
conversation about the testing process, the testing techniques, any testing issues, testing resources. We
should try to anticipate and remove impediments, and encourage simultaneous focus on practices and

rinciples.
_ Docs » Software Testing Policy and Strategy v Edit on GitLab

B Software Testing Policy and Strategy

List of abbreviations (Public site)
©01Inanutshell Software Testing Policy and Strategy

“ 1 Introduction

* On testing frameworks

2 Adoption strategy List of abbreviations
3 Phase 1: Enabling Teams

“ 4 Testing policy ABBR MEANING

© 5 Testing strategy CD Continuous Delivery
6 General references Cl Continuous Integration

Definition of Done

International Software Testing Qualifications Board

https://developer.skatelescope.org/en/latest/development practices/ska testing policy and strategy.html



https://developer.skatelescope.org/en/latest/development_practices/ska_testing_policy_and_strategy.html

Types of software testing

Unit

Integration

System (BDD and acceptance)

Static API verification: YAML spec (via tango-simlib)

Contract testing: Pact (consumer driven)


https://github.com/ska-sa/tango-simlib
https://docs.pact.io

Types of software testing

Unit (testing Tango devices)

Integration

System (BDD and acceptance)

Static API verification: YAML spec (via tango-simlib)

Contract testing: Pact (consumer driven)



https://github.com/ska-sa/tango-simlib
https://docs.pact.io

Testing with DeviceTestContext



Testing with real Tango facility

Test runner

powersupply.turn on()

powersupply proxy = DeviceProxy ('test/power supply/1')

turn_on()

DS

Configuration

Specifies the list of Tango Device
Servers, Tango Devices and their

initial properties.

Configuration for the device under
test should be specified in here (

test/powersupply/1’)
AN

()

configuration.json

(+)

DeviceProxy

U Tango Device Server

PowerSupply

Database

DSConfig
bootstraps
(2)
- Tango
Databaseds
Server

!

MySQL/MariaDB

-

@&/

DSConfig

A tool to configure the initial state
of the Tango Database.

It reads the configuration from a
file (JSON).

Tango
Databaseds
Server

The Tango Database that acts as
a registry and data store for
Tango Devices.

It is backed by MySQL or
MariaDB.




Testing with DeviceTestContext

context = DeviceTestContext (PowerSupply,

context.start () (:::)

QO

powersupply proxy = context.device

powersupply proxy.turn on () (:::)

turn_on()

DeviceTestContext

Provides

DeviceProxy

PowerSupply

DServer

Database

SQUARE KILOMETRE ARRAY

Stubbed Data

A temporary file is created by
DeviceTestContext that contains
stubs based on the Device and its
properties.

The Database object will use this
file instead of connecting to a real
Tango Databaseds Server.



Hybrid: DeviceTestContext + real

context = DeviceTestContext (DishLeafNode,

context.start () @

dish leaf node proxy = context.device @
1ode proxy.PowerOn()

PowerOn()

Provides

Tango Device Server

DishLeafNode

DevicePro:
-

oxy = DeviceProxy('mid 0001/elt/master’)

- e e e e e e oy

stubbed
data

DeviceProxy

DS
Configuration

Specifies the list of Tango Device
Servers, Tango Devices and their
initial properties.

Configuration for the device under
test should be specified in here (

'mid_0001/elt/master’)
. @

Stubbed Data

A temporary file is created by
DeviceTestContext that contains
stubs based on the Device and its
properties.

The Database object will use this
file instead of connecting to a real
Tango Databaseds Server.

) DSConfig
configuration.json >
bootstraps
O,
Tango Device Server (é\

T Tango
Databaseds

Server

DishMaster

l

MySQL/MariaDB

®

DSConfig

A tool to configure the initial state
of the Tango Database.

It reads the configuration from a
file (JSON).

Tango
Databaseds
Server

The Tango Database that acts as
a registry and data store for
Tango Devices.

It is backed by MySQL or
MariaDB.
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context = DeviceTestContext (DishMaster,

context.start () @ ,‘ DevioeTestGome,xtv“

B
dish proxy = context.device @

context = DeviceTestContext (DishlLeafNode, ) @
context.start () @ Devicet Ty Proyides
A
dish leaf node proxy = context.device
sh leaf node proxy.PowerOn () @ Provides
e R e e e e e
1 9 |
! v i
! i
: (o)),
i
o PowerOn() ! ‘ i
evicePro. t | I
2 @ Database [ su:jt:::d I o e e e e R e ) S
i I
i I
: @ - Stubbed Data
| |
Deen : ' Atemporary file is created by
SVICOT oKy , Database —] stubbed ' peviceTestContext that contains
. data . stubs based on the Device and its
! properties.
I i
: 1 The Database object will use this
! ' file instead of connecting to a real
: DSonvee : Tango Databaseds Server.
i I
| |
i I
i
I
|
i
i



Testing with MultiDeviceTestContext

devices info = | <:::>

{"class": DishMaster,

"devices": [{"name": "d000l/element/master"}]},
{"class": DishLeafNode,

"devices": [{"name": "tm/leaf/d0001"}]},

MultiDeviceTestContext

context = MultiDeviceTestContext (devices_ info, )

context.start () (:::) <:::>

A&B

dish leaf node proxy = context.get device ("tm/leaf/d0001")

dish leaf node proxy.PowerOn () (:::)

dish proxy = context.get device("d000l/element/master")

___________________ o e o ) o i T o

Tango Device Server @
(&)

Stubbed Data

A temporary file is created by
DeviceTestContext that contains
stubs based on the Device and its
properties.

DeviceProxy DishLeafNode — stubbed

data

DishMaster

DeviceProxy

The Database object will use this
file instead of connecting to a real
Tango Databaseds Server.

DeviceProxy

o CORBA + ZeroMQ |




[Multi]DeviceTestContext thread/process

DeviceTestContext (..., process=False)

False: start device server in a thread (default)
True:.  start device server In a subprocess

Thread: can access device internals, but can segv
Subprocess: no internals, no segv

Best of both: use thread with multiprocess test runner
(pytest --forked)
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[Multi]DeviceTestContext device internals

class MyDevice(Device):
def init_device(self):
super(MyDevice, self).init_device()
self._attr_value = 0

lef test_single_device_no_internals():
with DeviceTestContext(MyDevice) as proxy:
assert proxy.attr ==

@attribute proxy.cmd()

def attr(self):
return self._attr_value

@command
def cmd(self):
self.do_something()

def do_something(self):
print("something!")




=L N

4

[Multi]DeviceTestContext device internals

class MyDevice(Device):
def init_device(self):
super(MyDevice, self).init_device()
self._attr_value = 0

def test_single_device_no_internals():
with DeviceTestContext(MyDevice) as proxy:
assert proxy.attr ==

@attribute proxy.cmd()

def attr(self):
return self._attr_value

@command lef test_single_device_access_internals_in_thread():

def cmd(self):

o , class TestDevice(MyDevice):
self.do_something() .

instances = weakref.WeakValueDictionary()

laf
aei

do_something(self):

) _ def init_device(self):
print("something!")

super(TestDevice, self).init_device()
self.instances[self.get_name()] = self

with DeviceTestContext(TestDevice) as proxy:
instance = TestDevice.instances[proxy.name()]
instance._attr_value = 123
assert proxy.attr == 123
instance.do_something = mock.Mock(side_effect=instance.do_something)
proxy.cmd()
instance.do_something.assert_called_once()




Mocking DeviceProxy



Mocking DeviceProxy - test doubles

Device Under Test Dependent-On Device

Test Runner

Action Query

Test Runner

<<:> <>

Action Response

Result
D =1t

Test Runner

Test Runner

<

Action

O

Test Runner

<

Action
Result

O

Action
Result

SAQUARE KILOMETRE ARRAY 1

A > Test Double
Query ]
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f Test Double

Response =
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Mocking DeviceProxy

Original
Implementation

Imported by Instantiates

DeviceProxy(class) p—> DUT Class [————>  DeviceProxy

Mocked
Implementation

Imported by Instantiates

Fake Constructor —————m)> DUT Class 3| DeviceProxyMock

* Same approach can be used for other client access methods:
Group and AttributeProxy



Pytest examples



Using Pytest fixtures with DeviceTestContex

def test on(): Only three lines are actual test

context = DeviceTestContext( |OgiC.
PowerSupply,
properties={ ... }
) The other four are test setup /

context.start()

power supply proxy = context.device teardOWH.
issert power supply proxy.state() == DevState.OFF These'
power supply proxy.on() e obscure the test, and

>rt power supply proxy.state() == DevState.ON

e are likely to be reused In
many tests.

context.stop()




Pytest fixtures primer

context = DeviceTestContext(
PowerSupply,
properties={

)

context.start()

power supply proxy = context.device

assert power supply proxy.state() == DevS
power supply proxy.onf()
' power supply proxy.state() == DevS

context.stop()

LI N\
S

Use a fixture to separate test
setup / teardown from test logic

Tixture()

power supply():

context = DeviceTestContext(
PowerSupply,
properties={

)

context.start()

/1eld context.device

context.stopl()

test on(power supply):

3ssert power supply.state() == DevState.OFF
- J

power supply.on()

power supply.state() evState.ON




= = I,A
Fixtures can call fixtures =0

device 1infol"cC
properties=device info|"properties"”]

"class": PowerSupply,
"‘properties”": { ... },
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Fixtures can call fixtures, and override fixtures

context = DeviceTestCo
device 1nfo["class
properties=device

def device info():

) . St Tt

context. A "class": PowerSupply,
vield con "properties”": { ... },
context. |

fest on(device under test):
device under test.state() == DevStat:
device under test.on()
't device under test.statel()




- - - S
Fixtures can call fixtures, and override fixtures

1xture()

gevice under

context
device

context.start() 1ot davice intaths

yield context.device return {

context.stop() "class": Controller,
"properties”: {

1xture()

}

def test on(device under test):
3ssert device under test.state() == DevState.OFF

device under test.turn on()
ert device under test.state() == DevState.ON




Mocking tango.DeviceProxy: Why?

—-—

AntennaManaageri(bevice):

A ‘ten 3F N = BV ] C JIOPEILY { artvpe=si '-)
AntennaFQDN gevice property(dty If we mock out

tango.DeviceProxy

def 1nit devicel(self):
here...

self.get device properties()

antenna proxy = tango.DeviceProxy %

selT.AntennaFQDN

@command (dtype in=float) Then we are writing

def SetAntennaGain(self, galin): a mock here. ..
el T. antenna proxy.gain = gailn




Mocking tango.DeviceProxy: a strawman

@pytest.fixture()

———

det mocK device proxiesl{mocker):

mocker.patch("tango.DeviceProxy")

@pytest. fixture()

' - -

device under testl(device info
th DeviceTestContext(
device info["class"]
properties=device info["properties”]
device:
Ld device

We have mocked, but
we can't get a handle
on the mock.

Each call to
tango.DeviceProxy
will return a new

mock, even for the
same FQDN.
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Mocking tango.DeviceProxy with a defaultdic

- —

R

-

@pytest.T

1xture()

mock device proxies({mocker):

MOCKS =
mocker.patch(
"tango.DeviceProxy",

devic

defaultdict(mocker.Mock)

',' , — ‘.J 20 B -‘

| MOCKS

@pytest.fixture()

~ Ay et A e , v s o o~
e undael testiagevice 1nro HNOCK

DeviceTestContext |

device info["class"]

L

roperties=device info|"properties”]

35S device:

| device

:
{ ! Y ' B - -~ walals T reme = - I r'Nc-e
Yy L UUC '. f T L L LG SiVle !} LUUT) 3 -y '\1 :‘ ’ nNWwWail Uy

-—

mocks | fqgdn]

We get the same
mock each time we
call DeviceProxy with

the same FQDN.

We have handles on
all of our mocks.
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Mocking tango.DeviceProxy with a defaultdic

@pytest.fixture()
def mock device proxles(mocker): We get the same

mocks = defaultdict(mocker.Mock) :
mock each time we

mocker.patchil
"tango De ~all DewvwiroaDraviyvs want

side erTrTe
class TestAntennaManager:
mocks @pytest.tixture()
def device info():
@pytest.fixture() return {
def device under "class": AntennaManager,
Jith DeviceTé "properties”": {"AntennaFQDN": "test/antenna/1l"},

device 1

device: def test SetAntennaGain(device under test, mock device

=

vield de device undervte .SetAntennaGain(1.1)
mock device proxlies|"test/antenna/1"].galn
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Mocking tango.DeviceProxy with a defaultdic

@pytest.fixture()
def mock device proxles(mocker): We get the same
mock each time we

mocks = defaultdict(mocker.Mock)
mocker.patchi
“tango.Dev

Yo o1 ," or
L UC -3 -

moCcKs

@pytest.fixture()
def device under t§{ "class": AntennaManager,
with DeviceTes "properties”": {"AntennaFQDN": "test/antenna/l1l"},
device 1nTt{
properties
) as device: det test SetAntennaGain(device under Z-gL)
yleld devi device under test.SetAntennaGain(1l
tango.DeviceProxy(”test/antenna/l“).;aln ==




Testing with a mocked tango.DeviceProxy

@command(dtype

-.‘-.‘: -y -
get SetAntennaGa

antenna proxy.write attribute("gain", gain)

%:St SetAntennaGainldevice under test):

vice under test.SetAntennaGain(l

mock antenna = tango.DeviceProxy("test/antenna/1")
mock antenna.wrlite attribute.assert called once with("gain",




- - e, —-
.

_— .
: 4
i .
:
: 3 “
.
- -

- [ —— B P—

Antenna.SetGain can now return SUCCESS or FAILURE.

Problem: self.antenna _proxy is a mock. If you call SetGain() on a mock, it
returns another mock. So SetAntennaGain() will always return False. How

can we test it?

Solution: We need to set the expected behaviour of the mock in advance
of the test.



Customizing mock behaviour: the solution

mocker.Mock

o = p= > =m an — - an B . ‘ . . n o i e . =" - ot §
. g g ™%\ J g ™ » : LY -y 24T, / r - » B | ' ) " * - ' » y , ) r ~ ’ » . - ' e / s\ 7 : g ) .
» ‘-i t‘ ‘U' l "- t.-_‘ - ! O :(\ .".. t:.‘ - k I ‘l.’ - r‘\ {.. ’ ’ -" AW L_ a”\ ! LA, L L“ cr &' ’ oI B B L v - t.) =~ 11! L_" L f\ - .

device proxy mocks = defaultdict(mock factory, initial mocks)
mocker.patch(
"tango.DeviceProxy",
side effect=lambda fgdn: device proxy mocks|[Tqdn]

device proxy mockKs
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Customizing mock behaviour: an example

5(); @pytesk.f*mture()
def device 1info():
return {
"class": AntennaManager,
"properties”": {"antenna fqdn": "test/antenna/1"},

@pytest.fixture()
@pytest.Tixture() def 1nitial mocks(mocker):
def mock device proxies(mocké mock antenna = mocker.Mock()

device proxy mocks = defa mock antenna.SetGain.return value = ResultCode

eturn {° nna/1": mock antenna}
mocker.patch( {"test/antenna/1 ock antenna]

“tango. Dev1ceProxy”

| | ' [ SetAntennaGain(device under test):
side effect=lambda 7§ assert device under test.SetAntennaGain(1.1)
~antenna = tango.DeviceProxy("test/antenna/1")
device proxy mocks | antenna.SetGain.assert called once with(1.1)




MultiDeviceTestContext workaround fixture

@pytest.fixture()

device context(mocker,

5 £ 4
LJr_ vV iILC D

s = socket.socket(socket.AF IN

s.bind(("", 0)) | F:i)(tL]rEB f()r

s.listen(1)

POEL = 4 dntacehome L] MultiDevice TestContext

s.close() . .

m port Uses devices Info

HOST = get host 1p() ﬁXture

PORT = get open port() WOrkarOund fOr'

DeviceProxy = tango.DeviceProxy _

rf‘_oc:ke.".patdjw( Short addreSS
"tango.DeviceProxy", resolut|on |Ssue
wraps=Lambda fqgdn, *args, **kwarqgs: DeviceProxy/(

f"tango://{HOST}:{PORT}/{fqdn}#dbase=no", *args, **kwargs O Needed |n PyTangO
9.3.2

MultiDeviceTestContext ( O F|X COm|ng
devices info, process=True, host=HOST, port=PORT

35 context:
Lld context




Wrapping up




Future? Move logic outside Tango domain

Tango
DishMaster l TangoSubarrayNode i Configurator |
— r— — 'A'l E

create_subarrayNode() i Dlagram Courtesy Of
.' SubarrayNode GiOI’giO Brajnik

_register_as_g¢bserver(the_subarraynode)

egister_as_cmd_executor(the_tangosubarraynode)

:
_ register 'pointing_state_cb' on 'health_state'
change 'health| state'
pointing_state_cb(evt)
update(ewvt) ¢
L] calculate_obs_state()
command abott ... , J_
abort(...)
create_abort_command()
B AbortCommand
do(self.cmmd_executor).
create_cmd_effect(the_executor)
B CommandEffect |
— - ‘
| add('set','attrl',.<value>)
add('set','attr2',<value>)
add(‘exec,'cmdl',<argl>) _
apply(effect)

]

DishMaster I M AbortCommand I CommandEffect \

Configurator l ProductionFactory
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Exploring the Universe with the world's largest radio telescope

Thanks!

Questions?

https://pytango.readthedocs.io/en/latest/testing.html

_______________________________________________________________________________________________________________________ www.skatelescope.org



http://www.skatelescope.org
https://pytango.readthedocs.io/en/latest/testing.html

