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“So#ware	is	the	most	prevalent	
of	all	the	instruments	used	in	

modern	science.”	

C.	Goble,	"BeNer	So#ware,	BeNer	Research,"	in	IEEE	
Internet	Compu-ng,	vol.	18,	no.	5,	pp.	4-8,	Sept.-Oct.	

2014.	



Scien?sts	and	So#ware	

•  92%	of	academics	use	so#ware	[2]	
•  91%	say	using	so#ware	is	important	for	their	research	[1]	
•  84%	say	developing	so#ware	is	important	for	their	research	[1]	
•  69%	say	that	their	research	would	not	be	prac?cal	without	

so#ware	[2]	
•  54%	claimed	to	spend	more	?me	developing	so#ware	than	they	

did	10	years	ago	[1]	
•  38%	spend	at	least	1/5	of	their	?me	developing	so#ware	[1]	

[1]	J.	E.	Hannay,	C.	MacLeod,	J.	Singer,	H.	P.	Langtangen,	D.	Pfahl	and	G.	Wilson,	"How	do	scien?sts	
develop	and	use	scien?fic	so#ware?,"	2009	ICSE	Workshop	on	So7ware	Engineering	for	Computa-onal	
Science	and	Engineering,	Vancouver,	BC,	2009,	pp.	1-8.	
[2]	E.	Hayden.	Rule	rewrite	aims	to	clean	up	scien?fic	so#ware.	Nature	Biotechnology	520,	7547	(2015).	
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“Research	ins?tu?ons	need	individuals	with	a	new	professional	
designa?on—the	research	so7ware	engineer.	

These	individuals	combine	a	professional	a,tude	to	the	exercise	of	
so3ware	engineering	with	a	deep	understanding	of	research	topics.	

They	lead	the	design	and	construc.on	of	increasingly	complex	
research	so6ware	systems,	and	play	an	important	part	in	the										

co-design	of	research	requirements,	understanding	and	addressing	
so6ware	engineering	ques.ons	that	arise	in	research	planning.”	

Rob	Baxter,	Neil	Chue	Hong,	Dirk	Gorissen,	James	Hetherington,	
and	Ilian	Todorov,	"The	Research	So#ware	Engineer,"	in	Digital	

Research	Conference,	Oxford,	2012.	



Benefits	of	a	Specialist	

•  Scien?sts	don’t	have	to:		
– Focus	on	data	mgmt	

– Manage	large	databases	
–  (most)	Debugging	

•  Specialist	should	not	be	
–  IT/helpdesk	
– Downtrodden	developer	
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Many	Ideas	and	Image	from:	
Nilsson,	Kim	K.,	and	Ole	Möller-Nilsson.	"Future		

management	needs	of	a	"so#ware-driven”	science		
community."	So7ware	and	Cyberinfrastructure	for		

Astronomy.	Vol.	7740.	Interna?onal	Society	for		
Op?cs	and	Photonics,	2010.	





Research	+	So#ware	Engineer	
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Research	 S.E.	



Disclaimers	

•  		
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•  Nobody	(probably)	gets	into	CS	to	only	write	code	
•  Keep	the	programmer	involved	in	scien?fic	decisions;		

	they	may	have	some	surprising	insights	

Keep	the	Engineer	Involved	
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Image	from	CafePress	
hAps://www.cafepress.com/+code-monkey+bumper-sGckers	

•  Give	plenty	of	feedback	

He/she	must	not	be	seen	as	a	“second	grade”	scien?st,		
and	should	be	encouraged	to	take	ac?ve	part	in	the	

scien?fic	life	of	the	ins?tute.	

Nilsson,	Kim	K.,	and	Ole	Möller-Nilsson.	"Future		management	needs	of	a		
"so#ware-driven”	science		community."	So7ware	and	Cyberinfrastructure	for		
Astronomy.	Vol.	7740.	Interna?onal	Society	for	Op?cs	and	Photonics,	2010.	



Acknowledgment	of	Strengths	
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Version	Control	–	Use	It	

04/04/2018	 Wenskovitch	-	So#ware	Engineers	as	Partners	in	Astronomy	So#ware	Development	 11	

hNps://xkcd.com/1597/	



Version	Control	–	Commit	O#en	
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Frequent	Communica?on	
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Priori?zed	Feature	List	
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Test	Your	Code	Thoroughly	

04/04/2018	 Wenskovitch	-	So#ware	Engineers	as	Partners	in	Astronomy	So#ware	Development	 15	

Image	from	ToolSQA	
hAp://toolsqa.com/so3ware-tesGng/so3ware-tesGng-tutorial/	

•  Unit	test	–	Does	the	func?onality	work	as	expected?	
•  Regression	test	–	Did	this	new	code	break	anything	old?	
•  Usability	test	–	Is	the	interface	intui?ve	and	easy	to	use?	

Tests	should	be	short:	
Verify	ONE	thing	



Document	All	the	Things	
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In	summary:	
•  Scien?sts	use	so#ware	a	lot	
•  Research	So#ware	Engineers	can	make	life	easier	
•  If	you’re	working	collabora?vely,	keep	in	mind:	

1.  Keep	the	Engineer	Involved	
2.  Acknowledgment	of	Strengths	
3.  Version	Control	
4.  Frequent	Communica?on	
5.  Priori?zed	Feature	List	
6.  Test	Your	Code	Thoroughly	
7.  Document	All	the	Things	


