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Observability
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Prometheus

So\mple_s are sparse.
There is ot least one
scrape interval between
two consecutive numbers.

A Time series is o streom
of 'times'tampeol values
Shar‘ing the same metric
and set of labels...

metric 1
mem_bytes. ‘{instance="foosrv-01:443", job="foosrv"} 2
mem_bytes {instance="foosrv-02:443" job="foosrv"} /
L missin?
req_total 7 {instance="foosrv-01:443", job="foosrv"} X
wﬁSSin&
req_total /{instance=“Foosrv—02 ;443" job="foosrv"} @
A ~serape
metrie & labels Inter3£l
A wetric is a group Labels are Just time
of time series. ke,y-—\/odue_ podrs.

https://iximiuz.com/en/posts/prometheus-metrics-labels-time-series/
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Prometheus - Metric Types
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Prometheus - Handling Strings

WU LWNDCASM VIV FIRAmMOC De WA O W W AT I Dees
ds_software _version : { str_value="23.0.1"} D
ds_software _version : { str_value="18.0.1"} @ 2
missing
ds_software _version_: { str_value="19.3.2”}
m;ss:ns,

ds_software _version : { str_value="21.0.0"}

NSC{“O\PQ

interval -

—
tTime

AST(RON

Netherlands Institute for Radio Astronomy



The decorator - How to use

(

exclude=[
"APSCT_error_R",
"APSCT_TEMP_error_R",

"APSCT_VOUT_error_R",
1] *_RWII ,
]

APSCT(OPCUADevice):
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The decorator - How to use

prometheus_client start_http_server, disable_created_metrics
start_metrics_server(port: int = 8000):
disable_created_metrics()

start_http_server(port)

main(**kwargs):

args = sys.argv[1l:]
device_class_str = sys.argv[0]
device_class = getattr(sys.modules["devices"], device_class_str)

start_metrics_server()

run((device_class,), args=args, **kwargs)
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The decorator - How it works

[ 1]

Tango

Device

poller: AttributePoller

__init__(cl, name)
init_device()

wrap_method(cls, target: Callable, wrapper: Callable, post: bool = False)

@device_metrics

DeviceMetrics

__init__(exclude: list[str], include: list[str])
get_device_class_attributes() -> List[Attribute]

[T | expose_metrics_wrapper()

poll_

attribute_wrapper()

poll_attribute_wrapper()

V

expose_metrics_wrapper()

ScalarAttributeMetric

SpectrumAttributeMetric ImageAttributeMetric

VersionMetric

L. [> AttributeMetric <] _ StateMetric

AccessCountMetric

Metric DurationMetric

wrap_method(

obj: object,

func: Union[Callable, str],
wrapper: Callable,
post_execute: bool = s

iscoroutinefunction(func):
pre(instance, *args, **kwargs):
wrapper(instance, *args, **kwargs)
func(instance, *args, **kwargs)
post(instance, *args, **kwargs):
return_value = func(instance, *args, **kwargs)

wrapper.return_value = return_value
wrapper(instance, *args, **kwargs)
return_value

pLEFFES

setattr(
obj,
func_name,
functools.update_wrapper(
post post_execute
func,
))




The decorator - How 1t works




The decorator - How 1t works

EventLoopThread
Tango
event_loop_thread: OmniThread @
OmniThread
call_soon_threadsafe(coro: Coroutine, *args)
run_coroutine_threadsafe(coro: Coroutine)
Device
PeriodicTask
__init_ (cl, name)
event_loop: EventLoopThread is_attribute_polled() -> bool
get_attribute_poll_period() -> int
__init__(loop, callable, interval) push_change_event()
set_change_event()
AttributePoller

register_change_event_subscriptions( change_events: ChangeEvents
config: [str, List[str]], devices: [str, DeviceProxy],
subscriptions: EventSubscriptions, init__(device: Device):

callback: Callable[[DeviceProxy, str, object], None] v poll()

) LofarDevice: <Device> register(attr_name: str)

; / _poller: AttributePoller

. —‘ _eventloop: EventLoopThread ‘
EventSubscriptions _poll_task: PeriodicTask

subscriptions: listfSubscription]
is_attribute_polled_by_lofardevice() ChangeEvents
; reset_tango_polling() attributes: list/st
unsubscribe_all() . . utes: lis [str] .
subscribe_change_event() 4 _read_attribute(attr_name: str) values: dict[str, object]

__init__(device: Device)
send_change_event()
configure_attribute(attr: str)

Subscription: <Dataclass>

proxy: DeviceProxy

attr_name: str
event_id: int
callbacks: list[Callable[[DeviceProxy, str, object], None]]

Netherlands Institute for Radio Astronomy




The decorator - How it works

()
_poll(self):
attr_name, attr_data list(self._poll_list.items()):
self.polling_allowed():

value = self. read _attribute_nothrow(attr_name)
attr_data["metric"]:

self. _update_metric(attr_datal"metric"], value)

self._send_change_event(attr_name, value)

AttributePoller::read_attribute _nothrow AttributePoller::_read_attribute

_read_attribute(self, attr_name: str):
"""Get bound method to read certain attribute."""
self.get_device_attr().get_attr_by_name(attr_name)

read_wrapper = getattr(self, f"__read_{attr_name}_wrapper__")
hasattr(read_wrapper, "__wrapped__"):
read_wrapper = read_wrapper.__wrapped__

partial(read_wrapper, self)

Device::async_read_attribute Device::async_read_attribute
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The decorator - Why?

AttributeMetrics

[Component: Python Class] set value
[Python function call]

Represent Prometheus metrics for scraping

/
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| [Python function call]
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Device Attributes AttributePoller

[Component: Tango Controls] [Component: Python Class]

Attributes of PyTango device classes Poll attributes for new values

read / write set value (wrapper)
[Python function call] [Python function call]

OPCUA AttributeWrapper

[Software System] get/set hardware [Component: Python Library] read attributes
[OPC-UA/TCP-IP] [Python function call]

OPCUA hardware

Translate attributes to OPCUA

__read/write_{attribute_name}
_wrapper__.__wrapped__.[ wrapper__]...

|
I
| PyTango
I

[Software System]

—_— e



Conclusion

1) Decorator could use some “native-ication” for Tango

2) Prometheus is a very efficient and scalable database for time
series numerical data

3) Seen an effective scalable strategy to scraping metrics for
PyTango devices

4) Very easy to apply to new devices
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The end Thanks to the team!
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