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The	evolution	of	data	models		

• Hierarchical	(IBM	IMS)	–	60’s-70’s	

• Network,	CODASYL	(Backman,	IDS)	–	60’s	

• Relational	–	70’s	
• Object-relational	(Stonebraker,	et	al)	–	90’s		

• OODBMS	(Atkinson,	et	al)	–	90’s	

• Array	databases	(MonetDB,	SciDB,	et	al)	–	90’s	

• XML	(document-oriented)	–	2000’s	

• NoSQL	–	2010’s	
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“Big	Data”	is	two	problems	

• The	storage	problem	
• How	to	store	and	manipulate	huge	amounts	of	data	to	facilitate	fast	
queries	and	analysis	

• The	analysis	problem	
• How	to	extract	useful	info,	using	modeling,	ML	and	stats.	

• Problems	with	traditional	(relational)	storage	
• Not	flexible	

• Hard	to	partition,	i.e.	place	different	segments	on	different	machines	
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Dimensions	of	the	revolution	

• "Big	data"	has	driven	the	revolution	of	database	technology	in	several	
dimensions,	including		
• more	flexible	models	

•  streaming	and	time-varying	data	

•  different	notions	of	updates	and	consistency	
•  need	for	parallelism	

• Due	to	the	tight	interaction	with	complex	analysis	and	inference	
pipelines,	it	has	also	increased	the	need	for	more	accountability	and	the	
careful	consideration	of	ethical	issues	surrounding	the	use	of	the	data.		
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• Lectures	on	introductory	material	
•  Foundations	of	relational	databases:		relational	algebra,	relational	calculus,	Datalog	

•  NoSQL	“foundations”:		JSON-based	solutions,	graph-based	solutions	

•  Time	varying/	streaming	databases	

•  Provenance	
•  Transactions/consistency	

• Research	papers	on	related	topics	(to	be	posted)	
•  Students	are	expected	to	present	2-3	papers	during	the	semester,	and	write	a	
summary	of	papers	presented	by	others.	

Course format 
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• Students	who	have	taken	a	basic	course	in	databases,	e.g.	CIS550	

• Students	who	are	interested	in	research	topics	in	databases	

Intended	audience	
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• Class	participation	and	attendance:	20%	

• Paper	presentation:	30%	

• Paper	reviews:	20%	

• Project:	30%	

Grading 
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