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FITS àFITS+àXML à WHT

Context	–	WASP	validates	two	parts	of	the	dataflow…	



Input FITS files

•  Each	SV	proposal	=	1	survey	=	1	catalogue	
• Addi5onal	columns	supplied	with	survey-specific	data	
•  Each	target	row	specifies	
• What	instrument	configura5on	does	it	need?	(PROGTEMP)	
•  Under	what	condi5ons	should	it	be	observed?	(OBSTEMP)	

•  Surveys	*can*	supply	sky	posi5ons	if	they	want	
•  Some	targets	can	have	higher	priority	than	others	



Input FITS files – life a=er WASP: FITS à XML

• A\er	successful	valida5on	by	the	WASP,	the	catalogue	needs	to	be	
subjected	to	a	variety	of	opera5ons.	These	are	(broadly):	
•  Copy	of	full	catalogue	sent	to	WAS	and	APS	
•  Stripped-down	copy	(”SPA-columns”)	only	worked	on	by	the	SWG	

•  Divide	into	common	PROGTEMP	(ie,	can’t	mix	MOS	LR	targets	w/	LIFU!)	
•  Divide	into	common	OBSTEMP	(dark-5me	can’t	go	with	bright	5me	targets)	
•  Divide	into	common	posi5on	on	the	sky	(WEAVE	has	a	FOV!)	
•  (MOS)	divide	into	“configurable”-sized	files	–	for	~940-960	targets,	overpopulate	a	
proposed	field	with	~1500-2000	candidate	targets	(more	==	slower	configure	5me)	

•  Convert	these	1500-target	“protofields”	-->	XML	



The evoluCon of a WEAVE XML file

• A	WEAVE	XML	file	is	built	from	a	“Master	template”	XML	
•  Informa5on	is	added	to	this	template	by	a	variety	of	processes:	
•  The	SWG	have	developed	tools	to	fill	some	of	the	template	
•  The	fibre	alloca5on	tool	(Configure)	adds	fiber	posi5on	data	
•  Post-processing	(IFUs)	can	add	target	photometric	data	from	imaging	
•  …or	dither	palern	genera5on	
•  The	WASP	adds	CNAMES	to	sky	fibers.	

•  This	means	a	lot	of	the	XML	“anatomy”	I	present	here	has	come	from	
different	stages	in	the	OB	produc5on	workflow,	not	all	presented	
linearly	as	above.	



•  The	overall	process	is	complicated.	Details	aren’t	really	needed	for	
this	workshop	



Basics: what’s in an XML file

• Nomenclature	(I	keep	forgenng…)	
•  <element>	
•  <element	alribute=“1.0”>	
•  <element	alribute=“1.0”>	
•  <sub_element	alribute=“0.0”>	



What’s in a WEAVE XML file?

•  <root>	--	top-level	
•  <spectrograph>	--	how	is	the	spectrograph	configured?	
•  <exposures>	--	what	exposures	will	be	taken	in	the	OB,	what	order?	
•  <observa5on>	--	various	iden5fiers	useful	to	propagate	into	RAW	FITS	
•  <configure>	--	informa5on	on	the	fibre	configura5on	tool	

•  <condi5ons>	--	the	environmental		assump5ons	used	for	fibre	configura5on	
•  <surveys>	--	descrip5on	of	the	surveys	in	this	OB	
•  <obsconstraints>	--	what	observing	condi5ons	should	we	observe	in?	
•  <field>		--	what	is	the	centre	of	the	field?	

•  <target>	--	where	am	I	punng	a	fibre?	
•  <target>	
•  <target>….	



What’s in a WASP XML file?

• As	previously	men5oned,	a	lot	of	these	element	alributes	will	be	
wrilen	for	you	(phew)	by	the	various	tools	
•  The	XML	files	are	designed	for	use	by	the	observatory….	
• Many	op(ons	are	fundamentally	locked	down	(to	observers),	
despite	op(ons	in	the	XML:	
•  You	can’t	set	the	readout	speed	
•  You	can’t	change	the	spa5al	binning	
• WASP	says	no!	
•  Let	the	SWG	tools	do	the	hard	work	–	5nkering	will	lead	to	a	WASP	s5ng…	

• …let’s	look	at	a	“real-world”	example.	This	is	an	“end-state”	–	a\er	all	
the	modifica5ons	have	been	made,	and	it’s	been	through	WASP:	



•  <root>	--	top-level	
• Who	needs	to	know	about	this	OB?	
• How	badly	do	you	want	WASP	to	tell	you	off?	
• What	is	the	template’s	data	model	version	this	XML	version	this	was	
wrilen	in?	

	



•  <spectrograph>	--	how	is	the	spectrograph	configured?	
• What	VPH?	What	spectral	/	spa5al	binning?	
• What	resolu5on?	



•  <exposures>	--	what	exposures	will	be	taken	in	the	OB,	what	order?	
•  This	is	the	”structure”	of	the	OB,	currently	the	template	is:	
•  Flat,	Arc,	Science	frames,	Arc	

•  Each	element	indicates	the	arm,	exposure	5me,	where	it	is	in	sequence	
•  You	can’t	change	any	of	this,	it	will	be	filled	for	you.	
	



•  <observa5on>	--	various	iden5fiers	useful	to	propagate	into	RAW	FITS	
• Also	instruc5ons	to	TCS	(for	posi5on	angle*)	
•  Is	this	OB	probabilis5cally	linked	to	other	OBs?	
• What’s	the	name	of	the	OB?	
• What	trimester	was	it	submiled,	etc	etc	

	
•  *Posi5on	angle	can	only	be	set	for	the	LIFU	



•  <surveys>	--	descrip5on	of	the	surveys	in	this	OB	
•  For	SV,	you	won’t	be	sharing,	so	it	will	be	just	your	surveyID	
• White	Dwarf	sources	are	calibra5on	targets	–	not	(for	these	
purposes)	considered	a	dedicated	“survey”	
•  (As	an	aside)	–	where	fields	are	shared,	the	XML	can	specify	
•  The	maximum	number	of	fibres	allowed	for	a	given	survey	
•  The	rela5ve	priority	of	surveys	when	alloca5ng	fibres	with	Configure	



•  <obsconstraints>	--	what	observing	condi5ons	should	we	observe	in?	
• Part	of	the	WEAVE-developed	code	takes	the	OBSTEMP	and	
populates	these	values,	eg:	

OBSTEMP=“ABCDE”	



•  <field>		--	what	is	the	centre	of	the	field?	
•  <target>	--	where	am	I	punng	a	fibre,	what	is	it	meant	to	be,	what	is	it	called...	

•  <photometry>	--	what	are	the	“important”	magnitudes	&	errors	for	this	target?	
•  <target>	
•  <target>…	

• RA_d,	Dec_d	à	centre	of	the	field	
• Order	à	connects	fields	:	science	exposures	
•  Used	for	dithering	–	can	specify	mul5ple	<field>	w/	different	RA,Dec		
•  Dithering	only	available	for	LIFU	and	mIFU	



For	dithers,	connect	the	order	number	in	<field>		
to	the	same	order	number	in	<exposures	type=”science”>		



<exposure	order=3	type=“science”>	 <field	RA_d=“300”	Dec_D=“20”	order=“3”	

<exposure	order=4	type=“science”>	 <field	RA_d=“301”	Dec_D=“21”	order=“4”	

<exposure	order=5	type=“science”>	 <field	RA_d=“299”	Dec_D=“19”	order=“5”	



•  <target>	
•  Alributes	in	here	v.	important:	these	end	up	in	the	fibre	info	table	
•  They	originate	from	

•  the	input	FITS	catalogue	
•  Configure	
•  CASU	(the	CNAME)	

•  Data	in	the	<photometry>	sub-element	are	the	bands	we	can	use	for	fibre	
throughput	es5mates	in	the	L1	pipeline	(specifically	Quick-Look	on-summit)	

• Configure	does	not	remove	<targets>	that	were	not	allocated:	
•  Configure	output	à	Configure	input	à	Configure	output	



•  <target>	types	



•  <target>	types	



ValidaCng your XMLs

• Once	you	have	generated	your	XMLs,	you	need	to	validate	them	with	
WASP	
• Per	xml	–	there	is	a	file	size	limit,	naming	restric5ons	
• Bulk	–	as	a	tarball	of	the	above	xmls	
• …let’s	now	see	how	you	can	do	this	in	the	WASP	


