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Safe	Harbor	Statement	
The	following	is	intended	to	outline	our	general	product	direcDon.	It	is	intended	for	
informaDon	purposes	only,	and	may	not	be	incorporated	into	any	contract.	It	is	not	a	
commitment	to	deliver	any	material,	code,	or	funcDonality,	and	should	not	be	relied	upon	
in	making	purchasing	decisions.	The	development,	release,	and	Dming	of	any	features	or	
funcDonality	described	for	Oracle’s	products	remains	at	the	sole	discreDon	of	Oracle.	
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New	Data,	New	Plaborms	
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Big Data 

•! Highly Parallel and In-
Memory Database 
Architectures 

•! Hadoop 
•! NoSQL Database Models 

•! Key Value, Columnar, 
Graph Stores 

Fast Data 

•! Stream Processing  
•! In-memory clusters 

•! Apache Spark 
•! Real time Discovery 
•! Real time Analytics 

•! Hybrid in-memory 
search / analytic engine 
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Cloud	Architecture	
ConnecDng	a	System	of	Systems	

9	
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The Internet 
of Things 
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And	changes	possibiliDes	(and	expectaDons)	

Thing 
Technology 
SW/HW/NW 

What the thing 
always did 

Value Added 
Service 

+ = + 
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New	Offerings	for	SpaDal	and	Graph	
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Who	is	most	important?		There	Are	Lots	of	Answers.	
• Answers	from	Aggrega8on	

– Who	spends	the	most?	
– Who	buys	the	highest	margin	goods?	
– Who	is	most	consistently	a	top	contributor?	

• Answers	from	Connec8vity	
– Who’s	most		influenDal?	
– Which	supplier	do	I	depend	on	the	most?	
– What	is	the	right	product	mix	for	millennials?	

Tabular	ques8ons:		
Well-suited	to	SQL-like	tools	

Graph	ques8ons:		
We	need	something	different!	
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35+	Graph	FuncDons 

DetecDng	Components	and	CommuniDes	

Tarjan’s,	Kosaraju’s,		
Weakly	Connected	Components,	Label	
PropagaDon	(w/	variants),	Soman	and	
Narang’s	

Ranking	and	Walking	
Pagerank,	Personalized	Pagerank,	
Betweenness	Centrality	(w/	variants),	
Closeness	Centrality,	Degree	Centrality,	
Eigenvector	Centrality,	HITS,	
Random	walking	and	sampling	(w/	variants)	

EvaluaDng	Community	Structures	

∑	 ∑	

Conductance,	Modularity	
Clustering	Coefficient	(Triangle	
CounDng)	
Adamic-Adar	

Path-Finding		
Hop-Distance	(BFS)	
Dijkstra’s,		
Bi-direcDonal	Dijkstra’s		
Bellman-Ford’s	

Link	PredicDon	 SALSA		
(Twiaer’s	Who-to-follow)	

Other	Classics	 Vertex	Cover	
Minimum	Spanning-Tree(Prim’s)	
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DifferenDators	--	Graph	
• Commercial,	supported	sonware	
•  “Best	of	Both	Worlds”	Graph	DB	

– In-memory	graph	algorithms	execuDon	–	Like	Neo4J	
– Distributed	graph	database	model	–	Like	Datastax	Titan	

• Dozens	of	pre-built	parallel	in-memory	graph	algorithms	
• 10-50x	faster	analyDcs	than	compeDtors’	offerings	

• Analyze	20-30	Billion	edge	graph	in	memory	on	a	single	BDA	node	
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Single	Geometry		
	

•  Length	
•  Area	
•  Buffer	
•  Simplify	

Geometry	Pairs	
	

•  Range	Queries	
–  Point	in	Polygon	
–  Touch,	Overlap,	Intersect,	
Contains,	Any	InteracDon	

•  Join	Queries	
–  InteracDons	on	sets	of	data	
–  E.g.:	Find	all	the	dropped	
cell	calls	in	all	coverage	
areas	

CategorizaDon	and	
Enrichment	

•  Associate	a	data	set	with	
a		known	geometry	or	
named	hierarchy	
–  Process	all	Tweets	for	a	
period	of	Dme	and	count	
how	many	are	associated	
with	each	city,	county,	state,	
etc.	

Vector	Data	Processing	API	FuncDons	
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SpaDal	Index	for	SpaDal	Queries	

HDFS		

Data	
Blocks	

Data	
Blocks	

Data	
Blocks	

Data	
Blocks	

Spa8al	Index	stored	as	a	MapFile	

MapReduce	Job	with	Index	

Copy	the	index	to	
distributed	cache	

Mapper	reads	the	
index	data	for	the	
corresponding	HDFS	
block	

Process	only	those	
records	that	return	hits	
from	the	index	search	
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S&G	Java	API	

HDFS	
Spa8al	Content	
(any	format)	

Spa8al	Operators,	Func8ons	 Spa8al	Enrichment,	Categoriza8on	
API	

Mapper	and	Reducer	
Classes	

Enrichments,	Categoriza8ons	results	

MapReduce	Framework,	templates	

Customer	Applica8on	

RecordReader	class	

GeoJSON,	JGeometry	format	
GeoNames	and	Hierarchy	data	

Sample		
Console	Applica8on	

Big	Data	SpaDal	and	Graph	
SpaDal	Vector	Processing	Framework	

Customer	data	

Generated	data	

Oracle	Provided	

Customer	code	
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Image	Server	
• HDFS	storage	for	the	image	or	raster	files	

– We	can	support	dozens	of	file	formats	(GDAL	supported	formats)	
– Images	are	geo-referenced	
– Images	can	be	in	different	coordinate	systems	and	resoluDons	

•  Three	main	capabiliDes	
– Loader	to	load	raster	data	from	NFS	to	HDFS	
– Mosaic	and	subset	operaDons	based	on	a	virtual	mosaic	
– Image	processing	framework	for	raster	analysis	
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Customer	data	

Generated	data	

Oracle	Provided	

Customer	code	

S&G	Java	API	

HDFS	

GDAL	Loader	
(GDAL	formats)	

Subset	 Raster	Analysis	API	

Rasters	

Raster	MapReduce	framework	

Raster	Analysis	Applica8on	 Sample	Console	
Applica8on	

Mosaic	

Raster	catalog	
Derived	Rasters	

Raster	Data	
Files	on	NFS	

Analysis	Algorithms	

Big	Data	SpaDal	and	Graph	
SpaDal	Raster	Processing	Framework	
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DifferenDators	--	SpaDal	
• Commercial,	supported	sonware	
• ApplicaDon-centric	approach	vs.	GIS-centric		

– Works	on	any	data	that	includes	locaDon	info,	datatype	and	file	format	

• GeoEnrichment	services	including	global	geographic	hierarchy	
•  Supports	both	spaDal	processing	and	spaDal	analyDcs	
• Very	rich	set	(~50)	of	spaDal	operators	and	funcDons	
• Both	Vector	and	Raster	services	
•  Includes	map	visualizaDon		
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The	SpaDal	and	Graph	SIG		
•  The	SIG	promotes	
interacDon	and	
communicaDon	that	can	
drive	the	market	for	spaDal	
technology	and	data	

	

•  Members	connect	and	
exchange	knowledge	via	
online	communiDes	and	at	
annual	conferences	and	
events	

• Meet	us	at	the	Summit		
•  Morning	RecepDons		

•  Tuesday	and	Wednesday	/	7:45	to	8:30	a.m.	/	RegistraDon	
Area	

•  Birds	of	a	Feather	Session	
•  Wednesday	/	12	to	1	p.m.	/	Auditorium	–		

Look	for	“SpaDal	and	Graph	SIG”	table	

•  Join	us	online		
•  LinkedIn	(search	for	“LinkedIn	Oracle	SpaDal”)	
•  Google+	(search	for	“Google+	Oracle	SpaDal”)	
•  IOUG	SIG	(sign	up	for	free	membership	through	www.ioug.org)		
•  OTN	SpaDal	–	CommuniDes	(search	for	“Oracle	SpaDal	and	

Graph	Community”)	

• Contact	the	Board		
•  oraclespaDalsig@gmail.com	






