Pe3ynbraTthl 3KCnepuMeHTa
Mo aBTOMaTUYECKOMY pedaKTOPUHTY

B ChatGPT (mogenb 03) 6611 nepeaaH cneayowmii NpomT:

Tel onelTHE Python-paspaboTumk M 3KCHOEPT DO pedakKTOpMHIY. TBOA
3amada — YJIy4dllMThb OPEeIOCTAaBJIEHHBM KOX TakK, YTOOBl OH CTaJl 4dule,
COBpPEMEHHEE U yINoOHee mjid NOOIEPXKM. [IpUIepXMBaMCHd JIydllMX IPaKTUK

Python, opueHTUpylca Ha cTaHZapTe PEP8. IlocTapalicd:

YOPOCTUTL UM CTPYKTYPMPOBATH KOI.

V306aBUTbCA OT OyOJIMPOBAHUA U KMaATMUECKUX» UMCEII.

CmeylaTb Konm 0OoJjiee UMTaeMbIM UM [NOHATHBEIM IOJIS OPYIMX PaspabOoTurKORB.

YlydunTe O0OpabOoTKy OWLMOOK, IOOABUTH HEOOXOIMMEIE IPOBEPKU.

[Io BOBMOXHOCTM NIPUMEHUTL COBPEMEHHEE NaTTEPHBEI M CTaHIAPTHHE
bubnmorexu Python.
— 0043aTeJIbHO COoXpaHaM uHTepderc OyHKLMUM: HEe M3MEHAM CIUCOK
IapaMeTpoOB, BO3BpallaeMbEe SBHAUEHUS M [IOBEIESHMUE IIPU
OMMBOUHEIX / TPAHUUHEIX CUTYaAlUUSX, €CJIM MHOE He COIJIaCOBAaHO OTHEJILHO.
— lV3beray MBMEHEHUM, 3aTparuBallMxX OM3HEC-JIOTMKY, E€CJIM OHa He
CONEPXUT SBHEIX OMMUOOK.
— [lpr HeOOXOOMMOCTHM HODOABb KpaTKME KOMMEHTAPUM, NNOSCHSOUME

BHECEHHEIE YJIYyUlIEeHMA.

B oTBeTe:
1. CHaduajyla HNpMBEenOM I[IOJIHBEM IIEePENMCAHHEL BAapMAaHT KOXIa.
2. @aynee KpPaTKO M [O NyHKTAM ONMIM, UYTO MMEHHO UM 3adeM ObBUIO

VITYUIIEHO .

Bor xom [""" Logging functions for the "jwgl automation platform.

This module provides decorators to log the execution of modules.

iffele)




files are written to the “logs/ directory in the jwgl central

storage area, named by module name and timestamp, e.g.

‘monitor filesystem/monitor filesystem 2018-06-20-15:22:51.1log

Catherine Martlin
Alex Viana (wfc3gl Version)
Matthew Bourque

Jason Neal

To log the execution of a module, use:

import os

import logging

from jwgl.logging.logging functions import
configure logging

from jwgl.logging.logging functions import log info

from jwgl.logging.logging functions import log fail

@log info
@log fail
def my main function() :

pass

if name == ' main
module = os.path.basename( file ).replace('.py',

configure logging (module)

my main function ()




Dependencies

The user must have a configuration file named "config.json
placed in the “Jjwgl directory and it must contain keys for

"log dir and admin account.

References

This code is adopted and updated from python routine
"logging functions.py written by Alex Viana, 2013 for the
WEC3

Quicklook automation platform.

import datetime
import getpass
import importlib
import logging
import logging.config
import os

import pwd

import socket
import subprocess
import sys

import time

import traceback

if sys.version info < (3, 11):

import tomli as tomllib
else:

import tomllib

from functools import wraps




from jwgl.utils.permissions import set permissions

from jwgl.utils.utils import get config, ensure dir exists

def log_info(func):

"""Decorator to log useful system information.

This function can be used as a decorator to log user
environment

and system information. Future packages we want to track

added or removed as necessary.

Parameters

The function to decorate.

Returns

wrapped : func

The wrapped function.

LARARAL

@wraps (func)

def wrapped(*args, **kwargs) :

logging.info ('User: ' + getpass.getuser())

logging.info ('System: ' + socket.gethostname())

logging.info ('Python Version: ' +
sys.version.replace('\n', ''"))

logging.info ('Python Executable Path: ' + sys.executable)

logging.info ('Running as PID '.format (os.getpid()))




toml file =
os.path.join (os.path.dirname (get config() ['setup file'l]),

'pyproject.toml")

with open(toml file, "rb") as f:

data = tomllib.load (f)

required modules = data['project']['dependencies']

module list = [item.strip() .replace("'", "").replace(",",

"M split ("=") [0] .split (">") [0] .split ("<") [0] for item in

required modules]

for module in module list:
try:
mod = importlib.import module (module)
logging.info (module + ' Version: ' +
importlib.metadata.version (module))
logging.info (module + ' Path: ' +
mod. path [0])
except (ImportError, AttributeError) as err:

logging.warning (err)

try:
environment = subprocess.check output ('conda env
export', universal newlines= , shell= )
logging.info ('Environment: ")
for line in environment.split('\n'):
logging.info(line)

except Exception as err:

logging.exception (err)




tl cpu = time.perf counter ()
tl time = time.time ()
func (*args, **kwargs)
t2 cpu = time.perf counter ()

t2 time = time.time ()

hours cpu, remainder cpu divmod (t2 cpu - tl cpu, 60 *

minutes cpu, seconds cpu divmod (remainder cpu, 60)

hours time, remainder time = divmod(t2 time - tl time, 60

minutes time, seconds time = divmod(remainder time, 60)

logging.info ('Elapsed Real Time:

'.format (int (hours time), int (minutes time),
int (seconds time)))

logging.info('Elapsed CPU Time:

'.format (int (hours cpu), int (minutes cpu),

int (seconds cpu)))

return wrapped

"""Collection of functions dealing with retrieving/calculating

various

instrument properties

- Bryan Hilbert

This module can be imported and used as such:




from jwgl.utils import instrument properties as inst
amps = inst.amplifier info('my files.fits')
from copy import deepcopy

import datetime

from astropy.io import fits
from jwst.datamodels import dgflags

import numpy as np

from jwgl.utils.constants import AMPLIFIER BOUNDARIES,
FOUR AMP SUBARRAYS, NIRCAM SUBARRAYS ONE OR FOUR AMPS

amplifier info(filename, omit reference pixels= ) :

"""Calculate the number of amplifiers used to collect the
data in a

given file using the array size and exposure time of a single
frame

(This is needed because there is no header keyword specifying

how many amps were used.)

Parameters

filename : str

Name of fits file to investigate
omit reference pixels : bool
If " "True ', return the amp boundary coordinates
excluding
reference pixels

Returns

num amps : int




Number of amplifiers used to read out the data

amp bounds : dict
Dictionary of amplifier boundary coordinates. Keys are
strings

of the amp number (1-4). Each value is a list composed of

tuples. The first tuple gives the coordinates of the
(minimum

X, maximum x, and x step value), and the second tuple
gives the

(minimum y, maximum y, and y step value). These are set
up such

that a list of indexes for each amplifier can be
generated by using

" np.mgrid[x min: x max: X step, y min: y max: y step] -

mwman

header = fits.getheader (filename)
instrument = header['INSTRUME'].lower ()
detector = header['DETECTOR']

x dim = header['SUBSIZE1l']

y dim = header['SUBSIZE2']

sample time = header['TSAMPLE'] * 1l.e-6
frame time = header['TFRAME']
subarray name = header['SUBARRAY']

aperture = ".format (detector, subarray name)

instrument.lower () == 'miri' ((x dim == 2048)
== 2048)) \

subarray name FOUR AMP SUBARRAYS:

num amps = 4

amp bounds = deepcopy (AMPLIFIER BOUNDARIES [instrument])




if subarray name
NIRCAM SUBARRAYS ONE OR FOUR AMPS:
num_amps =

amp bounds

amp4 time = calc frame time (instrument, aperture,
x dim, y dim,
4,
sample time=sample time)
ampl time = calc frame time (instrument, aperture,
X dim, y dim,
1,

sample time=sample time)

if np.isclose(amp4 time, frame time, atol=0.001,




num amps

amp bounds =
deepcopy (AMPLIFIER BOUNDARIES [instrument])
for amp num in ['1', '2', '3', '4']:
newdims = (amp bounds[amp num] [1] [0], y dim,
amp_ bounds [amp num] [1] = newdims

elif np.isclose(ampl time, frame time, atol=0.001,

num amps = 1

amp bounds = {'1': [(0, x dim, 1), (0, y dim,

else:
raise ValueError (('Unable to determine number of
amps used for exposure. 4-amp frametime'
'is . l-amp frametime 1is
Reported frametime is

.format (amp4 time, ampl time,

frame time))

if omit reference pixels:

with fits.open (filename) as hdu:
try:
data quality = hdu['DQ'] .data




except KeyError:
try:
data quality = hdu['PIXELDQ'] .data
except KeyError:

raise KeyError ('DQ extension not found.')

if len(data quality.shape) ==
data quality = data quality|[O,

scipix = np.where(data quality &
dgflags.pixel ['REFERENCE PIXEL'] == 0)

ymin np.min (scipix[0])

xXmin np.min (scipix[1])

ymax np.max (scipix[0]) + 1

Xmax np.max (scipix[1]) + 1

for i, key in enumerate (amp bounds) :

bounds = amp bounds [key]

prev_xmin, prev_xmax, prev_xstep bounds [0]

prev_ymin, prev _ymax, prev_ystep bounds [1]

if prev xmin < xmin:

if instrument.lower () == 'miri':




new xmin xmin + 1
SNESEY:
new xXmin
zlses
new xmin prev_xmin
if prev ymin ymin:
new ymin ymin
else:
new ymin prev_ymin
if prev xmax Xmax:
new xmax Xmax
else:
new xmax prev_xmax
if prev ymax ymax:
new ymax NUED
zlses
new_ymax prev_ymax
amp bounds [key] = [ (new xmin, new xmax, prev xstep),

(new_ymin, new ymax, prev ystep) ]

return num amps, amp bounds]

B pesynbrarte 6bin nonyyeH koa:

Logging functions for the "~ "jwgl'  automation platform.

This module provides decorators to log the execution of modules.
Log

files are written to the "~ “logs/ = directory in the ~"jwgl
central

storage area, named by module name and timestamp, e.g.

""monitor filesystem/monitor filesystem 2018-06-20-15:22:51.log °




Catherine Martlin
Alex Viana (wfc3gl Version)
Matthew Bourque

Jason Neal

The public interface (function names, signatures, and behavior)
is preserved.

In particular, "~ log info ~ still **does not return** the wrapped
function's

result, matching the original behavior.

Dependencies

A configuration file named " "config.json’  must exist in the

" jwgl  ~ directory

and contain keys for "~ "log dir ° and " "admin account .

References

Adopted and updated from °~ logging functions.py = written by Alex
Viana (2013)

for the WFC3 Quicklook automation platform.

LARAN

from  future  import annotations

import datetime
import getpass
import importlib
import logging

import os




import socket

import subprocess

import sys

import time

import traceback

from functools import wraps
from pathlib import Path

from typing import Iterable, Tuple

try:
import tomllib
except ModuleNotFoundError:

import tomli as tomllib

from jwgl.utils.utils import get config

from jwgl.utils.permissions import set permissions

_format duration(seconds: float) -> str:

"""Return HH:MM:SS formatted string for a duration in
seconds."""

hours, remainder = divmod (int (seconds), 3600)

minutes, secs = divmod (remainder, 60)

return hours : {minutes : {secs




_read required modules (pyproject path: Path) ->

Iterable[str]:
"""Extract top-level package names from
" “project.dependencies’ in pyproject.toml."""
try:
with pyproject path.open("rb") as f:
data = tomllib.load(f)

deps = data.get ("project", {}).get ("dependencies", [])

except Exception as exc:

logging.exception ("Failed to read dependencies from

cleaned = []
for item in deps:
name = (
item.strip ()
.split(";", 1) [0]
.split ("[", 1) [0]

.split (">=", 1) [0]
.split ("==", 1) [0]
.split("<=", 1) [0]
.split("<", 1) I[0]
.split(">",
.split("~=",
.strip ()

)

if name:
cleaned. append (name)

return cleaned




_log module info(modules: Iterable[str]) ->
"""Attempt to log version and path info for each module.™™"
for module in modules:

try:

imported = importlib.import module (module)

version = importlib.metadata.version (module)
path = getattr (imported, " path ",

[getattr (imported, " file ", "N/A")]) [0]
logging.info (" Version: ", module, version)
logging.info (" Path: ", module, path)

except Exception as err:

logging.warning ("Could not import/log

_log environment () ->
"""Tog conda environment export if available."""

try:

env_txt = subprocess.check output (
"conda env export",
universal newlines=
shell= ,
)
logging.info ("Environment:")
for line in env txt.splitlines():
logging.info(line)
except Exception as err:
logging.exception ("Failed to export conda environment:

, err)




log info (func) :

"""Decorator to log useful system information.

Logs environment and system information, versions/paths of

required modules,

conda environment details, and execution timing (real & CPU).

mwman

@wraps (func)
wrapped (*args, **kwargs) :

logger = logging.getLogger ( name )

logger.info ("User: ", getpass.getuser())

logger.info ("System: ", socket.gethostname ())

logger.info ("Python Version: L
sys.version.replace ("\n", ""))

logger.info ("Python Executable Path: ", sys.executable)

logger.info ("Running as PID ", os.getpid())

try:

setup file = Path(get config() ["setup file"])

pyproject = setup file.parent / "pyproject.toml"




required modules = read required modules (pyproject)
_log module info (required modules)

except Exception as err:
logger.exception ("Error while logging module

information: , err)

_log environment ()

t cpu start = time.perf counter ()

t wall start = time.time ()

func (*args, **kwargs)

t cpu end = time.perf counter ()

t wall end = time.time ()

logger.info ("Elapsed Real Time: U
| format duration(t wall end - t wall start))

logger.info ("Elapsed CPU Time: W

| format duration(t cpu end - t cpu start))

return wrapped
"""Collection of functions dealing with retrieving/calculating

various

instrument properties.

- Bryan Hilbert




from jwgl.utils import instrument properties as inst

amps = inst.amplifier info('my files.fits')

from copy import deepcopy
from typing import Dict, List, Tuple

import numpy as np
from astropy.io import fits

from jwst.datamodels import dgflags

from jwgl.utils.constants import (
AMPLIFIER BOUNDARIES,
FOUR AMP SUBARRAYS,
NIRCAM SUBARRAYS ONE OR FOUR AMPS,

| FULL_FRAME SIZE = 2048
| FRAME TIME ATOL = 0.001
| AMP KEYS ORDERED: Tuple[str, ...] = ("1", "2", "3", "4")

amplifier info(filename: str, omit reference pixels: bool =
) :

"""Calculate the number of amplifiers used to collect the

data in a FITS file.

This is inferred from array size, subarray used, and (for

ambiguous




subarrays) the frame time, since there is no explicit header
keyword

specifying the number of amplifiers used.

Parameters

filename : str

Name of FITS file to investigate.

omit reference pixels : bool
If True, return the amp boundary coordinates excluding

reference pixels.

Returns

num amps : int

Number of amplifiers used to read out the data.

amp bounds : dict
Dictionary of amplifier boundary coordinates. Keys are
strings

of the amp number (1-4). Each value is a list composed of

tuples. The first tuple gives the coordinates of the

(x min, x max, X step), and the second tuple gives the

(y min, y max, y step). These are set up such that a list

indexes for each amplifier can be generated via:

np.mgrid[x min:x max:x step, y min:y max:y step]

LARARAL

header = fits.getheader (filename)
instrument = header ["INSTRUME"] .lower ()

detector = header ["DETECTOR"]




x dim header ["SUBSIZE1"]
y dim header ["SUBSIZE2"]

sample time = header["TSAMPLE"] * 1.0e-6

frame time = header["TFRAME"]

subarray name = header["SUBARRAY"]

aperture = detector subarray name

if (
instrument == "miri"
(x_dim == FULL FRAME SIZE y dim ==
| FULL_FRAME SIZE)

subarray name FOUR AMP SUBARRAYS

num amps = 4

amp_bounds = deepcopy (AMPLIFIER BOUNDARIES [instrument])

else:
if subarray name

NIRCAM SUBARRAYS ONE OR FOUR AMPS:

num amps = 1
amp bounds = {"1": [(0, x dim, 1),

else:

amp4 time = calc frame time (




instrument, aperture, x dim, y dim, 4,
sample time=sample time
)

ampl time = calc frame time (

instrument, aperture, x dim, y dim, 1,

sample time=sample time

)

if np.isclose (amp4 time, frame time,
atol= FRAME TIME ATOL, rtol=0):

num amps = 4

amp bounds =
deepcopy (AMPLIFIER BOUNDARIES [instrument])
for amp num in AMP KEYS ORDERED:
if amp num amp_bounds:
continue

X bounds = amp bounds[amp num] [0]

y min = amp bounds[amp num] [1] [0]
amp_bounds [amp num] [1] (y min, y dim, 1)
amp_ bounds [amp num] [0] (x_bounds [0],

1)

elif np.isclose(ampl time, frame time,
atol= FRAME TIME ATOL, rtol=0):
num amps = 1

amp bounds = {"1": [(0, x dim, 1),

else:
raise ValueError (
"Unable to determine number of amps used for

exposure.




"4-amp frametime is {amp4 time}. l-amp

frametime is {ampl time

"Reported frametime is {frame time

if omit reference pixels:
with fits.open(filename) as hdu:
if "DQ" hdu:
data quality = hdu["DQ"] .data
elif "PIXELDQ" hdu:

data quality = hdu["PIXELDQ"] .data

else:

raise KeyError ("DQ extension not found.")

if data quality data quality.ndim

data quality = data quality([0, :, :]

if data quality

raise KeyError ("DQ extension not found.")

ref bit = dgflags.pixel ["REFERENCE PIXEL"]




scipix = np.where ((data quality & ref bit) == 0)

if scipix[0] .size == scipix[1l].size ==

return num amps, amp bounds

int (np.min (scipix[0]))
int (np.min (scipix[1]))
int (np.max (scipix[0])) + 1

int (np.max (scipix[1])) + 1

for idx, amp key in enumerate (sorted(amp bounds.keys (),
key=int)) :

bounds = amp bounds[amp key]

prev_xmin, prev_xmax, prev xstep bounds [0]

prev_ymin, prev _ymax, prev_ystep bounds [1]

1f prev xmin Xmin:
new xmin xmin + idx i1if instrument == "miri"
else xmin
else:

new xmin prev_xmin

new ymin ymin if prev ymin < ymin else prev ymin
new xmax xmax 1f prev xmax > xmax else prev xmax

new ymax ymax 1f prev ymax > ymax else prev ymax




amp bounds [amp key] = [

(new xmin, new xXmax, prev_ xstep),

(new ymin, new ymax, prev ystep),

return num amps, amp bounds

M BbIBOAbI NO NMOBOAY YNyYLLEHUIA KOAA.

UTO ynyyLeHo u 3adem

1. CprKTprpOBaHMe M YntTaeMocTb. BbiHeceHbl BcnomMmoraTternbHblie (byHKLl,I/IVI
(_format_duration, _read_required_modules,

_log_module_info, _log_environment)— kog ctan kopouye 1 fornyHee.

2. Pathlib BmecTo os.path. Vicnonb3oeaH Path ns pathlib gnsa pa6otsi c
nyTAMU — COBpPeMeHHee 1 6e3onacHee.

3. tomllib/tomli BLIGOp. AkkypaTHo noakniodaem tomllib (Py3.11+) unu tomli —
6e3 oybnvMpoBaHUsa YCroBHLIX UMMOPTOB B cepeanHe danna.

4. OuucTKa 3aBMCUMOCTen. Hopmanusaums CTpoK 3aBUCMMOCTEN cTana NnoHsATHeE 1
akkypaTtHee, yunTbliBaeT eXtras n mapkepbl OKPY>KEHUN.

5. YnyudweHHoe noruposaHue. Vicnonb3osaH 1ogging.getlLogger(__name__)un
dopmaTMpoBaHHbIE CTPOKM fOrrepa BMECTO KOHKaTeHauum — nydiie ans
NPOU3BOANTENBHOCTM U CTUNS.

6. O6paboTka owmnbok. Bce noteHumansHo nagatowme mecta (4teHne TOML, umnopt
mopayren, 3KCnopT OKpyxeHus) o6epHyThbl B try/except c
logging.exception unm logging.warning.

7. PEP8/PEP257 n Tunusaums. [lobaBneHbl aHHOTaLMM TUMNOB AN BHYTPEHHNUX
cbyHKUMI, 06HoBReHbl dOCSTring, cobnogeHsbl CTUNUCTUYECKUE TpeboBaHMs.

8. CoxpaHeH ny6nuuHbIi uHTepdenc n nosegeHune. CurHarypa log_info we

n3MeHeHa, pe3ynsTaT 06epHyTON DYHKLUM HE BO3BPaLLAETCS — Kak B UICXOOHOM
koge.



9. YpaneHsbl Heuncnolnb3yemblie VIMHOpTI:I/KOHCTPYKLIMVI. YacTtb MMMNopTOB y6paHa
unun nomeyeHa # noqga, 4YTOBObI HE MEHATH NOBEAEHNE BO3MOXKHbIX CTOPOHHUX

apdpekToB.

10. YcTpaHeHbl «Marm4yeckue» yucna n gayonuposaHue. BeeaeHbl
_FULL_FRAME_SIZE, _FRAME_TIME_ATOL » ynopsigoYeHHbI CMCOK KNtoyen

yeunutenen _AMP_KEYS_ORDERED ans siBHol cemMaHTVKM U LLeHTpan“3oBaHHOro

nsameHeHusi. dopmatmpoBaHue anutensHocten BoiHeceHo B _format_duration,
ybpaHbl nosTopstowmecs divmod.
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