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About	me	
Amit	Chourasia	
San	Diego	Supercomputer	Center	@	UC	San	Diego	
•  VisualizaMon	scholar/evangelist	
•  Lecturer/Instructor	
•  Interests	

–  VisualizaMon	
–  High	performance	compuMng	
–  Data	stewardship		

	
Drupal	:nkerer	since	version	4.7.4		(~2006)		
•  Personal	website	(	Drupal	4	-	8:	150	pages)	
•  Project	website	(	Drupal	5	:	50,000+	pages)	
•  SeedMe1	cloud	service	(	Drupal	7:	150,000+	pages)	–	In	producMon	
•  SeedMe2	plaHorm	(Drupal	8:	An:cipate	1M+	items)		-	In	development	
•  		

	
Hiring/contract:	Experienced	Drupal	8	PHP	programmer	for	custom	module	development	

	 	 					Please	connect	via	email:	amit						sdsc.edu	



PresentaMon	Overview	
1.  SeedMe2	pla\orm	

FolderShare:	Virtual	file	system	
»  EnMty	data	model	&	access	control	
»  File	management	&	security	
»  Views	integraMon	
»  UI	&	Command	plugins		
»  File	forma^ers	
» Web	services	

Small	data	module	and	API	
–  VisualizaMon	

2.  Demo	
1.  Usage	
2.  AdministraMon/setup	



SeedMe	1	
a.k.a.	Stream	encode	explore	and	disseminate	My	experiments	
•  Based	on	Drupal	7	
•  In	producMon	Pla\orm	as	a	Service	(PaaS)	
•  Video	encoding	was	the	main	focus	

SeedMe	2	:	Data	sharing	building	blocks	
EvoluMon	of	the	original	SeedMe	project	(Complete	rewrite)	
•  Based	on	Drupal	8	
•  Incorporates	user	feedback	from	original	SeedMe	project	
•  Built	for	distribuMon	and	extension	
•  Data	sharing	and	data	management	is	the	main	focus	

SeedMe	Projects	



What	is	FolderShare?	
A	Drupal	8	module	that	enables	a	website	to	

–  Present	data	in	a	more	consumable	form	e.g.	with	rich	
descripMon	and	visualizaMon	via	companion	small	data	module	

–  Store,	organize	and	share	data	
–  Annotate	any	file/folder	with	descripMon	
–  Conduct	discussion	on	any	file/folder	via	comments	
–  Customize	site	wide	virtual	file	system	with	addiMonal	fields	

•  E.g.	Keywords,	dates,	etc	
–  Manage	data	(upload,	download,	etc.)	via	

•  Web	browser	
•  REST	API	
•  Command	line		

	
	



FolderShare	internals	

Custom	enMty	that	implements	a	virtual	file	
system	that	has	
•  Hierarchical	file	folder	organizaMon		
•  Access	controls	for	sharing	
•  Uses	custom	views	to	display	data	
•  Plugin	API	to	add	operaMons	
•  REST	API	&	Client	

	



FolderShare	module	
•  Required	dependencies	(11	-	All	in	Drupal	core)	

–  DateMme	
–  Field	
–  File	
–  Image	
–  Link	
–  Media	
–  OpMons	
–  Text	

•  Op:onal	dependencies	(	3	-	All	in	Drupal	core)	
–  Comment	
–  Help	
–  RESTful	web	services	

•  HTTP	basic	authenMcaMon	
•  SerializaMon	

–  Search	

–  Filter	
–  System	
–  User	
–  Views	

•  Core	modules	recommended	
–  Text	editor	
–  Field	UI	(may	be)	
–  Views	UI	(may	be)	

•  Contributed	modules	recommended	
–  Real	name	
–  REST	UI	(may	be)	
–  Small	Data	(for	quick	visualiza:on	of	CSV,	JSON	files)	



FolderShare	module	

•  Virtual	file	system	(fieldable):	
–  EnMty	type	&	API	
– Access	controls	
– Usage	tracking	
–  Views,	displays,	breadcrumbs,	forms	
–  Plugins	for	field	forma^ers,	search,	
views,	acMons,	and	queue	workers	

•  Configurable	by	sites	
–  e.g.	Keywords,	comments,	flags,	DOIs	

•  Extensible	by	developers	



Files	&	folders	

•  Children	point	to	parents	
– Parent	IDs	enable	fast	queries	for	all	children	of	a	
folder	

– Root	IDs	enable	fast	queries	for	access	controls	
and	breadcrumbs	

parenMd	points	to	immediate	parent	

rooMd	points	to	top	folder	



Abstracted	file	storage	

Folders	exist	in	the	database	
Every	uploaded	file	has	a	File	ID	(sequen:al)	
	
Internal	file	organizaMon	and	storage	based	on	16	bit	pa^ern	
Bit	pa^ern	0000	0000	0000	0000	
Physical	hierarchy	as	0000/0000/0000/0000/file_id	
Each	underlying	folder	stores	9,999	files	
Total	file	handling:		65,535	*	9,999	=	655,284,465	(~655	million)	



Access	controls	

•  Drupal	account-based	
•  Permissions	+	access	control	list	on	top	folders	
– List	of	users	that	can	view	and	author	

•  Top	folder	controls	enMre	hierarchy	
– Simpler	than	desktop	OSes	
– Similar	to	file	sharing	services	
– Fast	to	check	access	



File	storage	

•  Folders	only	exist	in	database	
•  Files	described	in	database	&	stored	on	disk	

•  Disk	directory	!==	folder	hierarchy	
– Be^er	for	security	and	load	balancing	
– Files	have	generated	names	

•  Avoids	character	set	and	name	length	limits	

– Files	have	no	extensions	
•  Avoids	accidental	server	execuMon	of	“.php”,	etc.	



Views	

•  List	personal,	public,	and	shared	files	&	folders	
– Pages	&	embedded	views	in	folder	pages	

•  Integrated	desktop-like	UI	
– Select	files	and	folders	
– Then	choose	menu	command	

•  Two	UI	variants:	
– ScripMng	but	no	AJAX	
– ScripMng	with	AJAX	



Plugins	

•  Field	forma^ers	
– Folder	names,	enMty	references,	MIME-type	icons	

•  Search	
–  Index	and	present	results	

•  Queue	worker	
– Update	folder	hierarchy	sizes	in	background	

•  AcMons	&	custom	commands	
– Menu	UI	items	to	add,	delete,	etc	



Foldershare	API	DocumentaMon	



FOR	USERS	

Fixed	route	-	/foldershare	
Tools	menu	>	Folders		
Add	a	menu	item	anywhere	poinMng	to	/foldershare	





Sharing	form	to	restrict	access	



	

VisualizaMons	can	be	switched	interacMvely	to	different	chart	types	
	

Quick	visualizaMon	of	CSV	&	JSON	files	



SmallData	API	&	Module	

•  Structured	data	parsers	&	writers	
– Tables,	trees,	and	graphs	
–  JSON,	CSV,	TSV,	TXT,	etc.	

•  Field	forma^ers	
– Light-weight	visualizaMon	
– Line	plots,	bar	charts,	pie	charts,	etc.	

SmallData	



Sample	command	line	interacMon	
foldershare --help
foldershare --host http://demo.seedme.org --user dave --password ’cliRocks!' 

help 



Sample	command	line	interacMon	
foldershare --help
foldershare --host http://demo.seedme.org --user dave --password ’cliRocks!' 

help 

mkdir --help 
mkdir "/test" 
mkdir "/test/data"  

ls --help 
ls / 

upload --help 
upload  "plots/villi.png"        "/test" 
upload  "plots/composite.png"    "/test”
  
Upload "sample-small-data/OpenGL mesh memory use.csv"                   "/test/data" 
Upload "sample-small-data/Image classification breakdown schedule.json" "/test/data"  

download --help 
download "/test" "/Users/amit/downloads"  

rm --help 
rm -rf "/test” 



FOR	ADMINISTRATORS	

FolderShare	configura:on	
Admin	menu	
Structure	>	FolderShare	



FolderShare	configura:on	
Fields	
Manage	fields,	forms	&	display	

ConfiguraMon	located	in	admin	menu	
Structure	>	FolderShare	



FolderShare	configura:on	
Files	
Storage	locaMon	&	upload	restricMons	



FolderShare	configura:on	
Interface	
Command	plugins	



FolderShare	configura:on	
Lists	
Manage	lisMng	of	file	and	folders	



FolderShare	configura:on	
Search	(op:onal)	
			



FolderShare	configura:on	
Security	
Manage	sharing	capabiliMes	



FolderShare	configura:on	
Web	services	(op:onal)	
Manage	REST	capabiliMes	



FolderShare	REST	secngs	
Requires	REST	UI	contributed	module	
Manage	REST	operaMons	



FolderShare	Usage	
Admin	menu	
Reports	>	FolderShare	usage	



FolderShare	permissions	
	



SeedMe2	–	Target	users/Use	cases	
•  Researchers	

–  CollaboraMon	hub	or	personal	dashboard		
•  Project	repositories	

–  Include	project	specific	customizaMon	(e.g.	taxonomy,	keywords)	
•  Developers	

–  Integrate	your	scienMfic	applicaMon	
•  Science	gateways		

–  Data	sharing	
–  Data	publishing	
–  Data	escrow	service	

•  CyberInfrastructure		providers	
–  Offer	SeedMe	pla\orm	to	your	user	base/communiMes	

	



Real	usage	by	physicists	



FolderShare	design	restricMons	

Unsupported	features	(alphabe:c	lis:ng)	 Reason	

Access	control	
-  Arbitrary	file/folder	
-  Group	based	
-  Role	based	

Performance&	complexity	concerns	

File/folder	versioning	 Complexity,	usability	&	performance	
concerns	

1:1	mapping	of	virtual	file	system	with	disk	file	
system	

Security,	file	system	balancing,	
and	performance	

MulMple	FolderShare	bundles	(aka	content	types	
equivalent)	

RouMng	complexity	&	usability	concerns		



Explorers	welcome	(web	browser	needed)	
Trial	website:	sandbox.seedme.org	

Try	it	yourself!	

Developers	invited	
Download	code:	h^ps://dibbs.seedme.org/downloads	



																	Team	
	

Amit	Chourasia,	David	Nadeau,	Dmitry	Mishin	&	Michael	Norman	
San	Diego	Supercomputer	Center	|	University	of	California	San	Diego	

SeedMe
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Na:onal	Science	Founda:on	
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the	NaMonal	Science	FoundaMon."	



Talk to us
amit       sdsc.edu

•  Hiring/Contract: Experienced Drupal 8 PHP programmer for custom module development                        
•  Keen to learn about potential FolderShare uses cases in your work

•  Single sign-on: Checkout http://www.cilogon.org/drupal

Project	code:	 	drupal.org/projects/foldershare		

	 								 	drupal.org/projects/smalldata		

Trial	website:	 	sandbox.seedme.org	

Project	website:	dibbs.seedme.org	


