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Streams	

•  Healthcare:	EMR,	sensors,	etc.	

•  Internet	of	Things:	3D	printers,	smart	objects,	connected	cars,	etc.	

•  World	Wide	Web	

•  Online	Social	Networks	

•  Bank	TransacFons	

•  OrganizaFon	data:	customer	interacFon,	etc.	
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Streams	Cont.	

•  Streaming	–	subset	of	Big	Data	problems	
•  MulF-dimensional	Fme	variant	
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Streams	and	CRISP-DM	
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Streams	and	CRISP-DM	
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Background	and	Research	Gap	

•  Novel	temporal	methods	are	required	(Gubbi	et	al.	2013)	

•  Synchronize	mulFdimensional	data	streams		

•  Generalizable	methods	for	data	preparaFon	
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ObjecFves	
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•  Present	an	algorithm	to	prepare	MDTV	streams	for	sequence	analysis	

•  Illustrate	a	healthcare	applicaFon	
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Process	

Device Time Signal 
S 1 A 
S 1 B 
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Process:	TransacFonal	data	
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Device Time Signal Session 
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Process	
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Step	1:	For	n	data	sources	(i=1	to	n)	with	v	:mes	and	k	signals	each	:me,	the	dataset	contains		

Pi,	Vij	(j=1	to	v),	Dijk	(k=1	to	m) 

 

Step	2:	A	separate	dataset	for	each	:me	is	extracted;	a	total	of	v	number	of	datasets	are	resulted:	

(Pi,	Vij	(j=1),	Dijk	(k=1	to	m)),	(Pi,	Vij	(j=2),	Dijk	(k=1	to	m))	…	Pi,	Vij	(j=v),	Dijk	(k=1	to	m)	

 

Step	3:	The	dataset	with	J=1	is	leY	joined	with	J+1.	The	resultant	dataset	contains		

(Pi,	(Vij,	Dijk	(k=1	to	m)	)(j=1),	(Vij,	Dijk	(k=1	to	m))	(j=2)…	(Vij,	Dijk	(k=1	to	m))(j=v)).	In	each	join,	Djk	≠	D(j-l)k,	where	l=1	to	(j-1).		

	

Step	4:	Each	record	is	assigned	a	unique	session.	Total	number	of	sessions	per	data	source		

 S=,	where	C	is	count	of	signals	at	a	:me	i.	

	

Step	5:	A	union	of	Pi,	Vj,	DK	and	SS	are	taken	as	

(Pi,	Vij	(j=1),	Dijk	(k=1	to	m),	S(1	to	s))	U	(Pi,	Vij	(j=2),	Dijk	(k=1	to	m),	S(1	to	s))		U	…	(Pi,	Vij	(j=v),	Dijk	(k=1	to	m),	S(1	to	s))	

	

Step	6:	The	Sequence	Analysis	is	run	to	find	the	signal	progressions.	

Step	7:	The	number	of	sequences	are	adjusted	by	calcula:ng	the	number	of	data	sources	following	the	specific	signals	
sequences	from	the	result	of	Step	3. 



IllustraFon	

Sequences	of	diseases	over	hospital	visits	in	the	
pa:ents	with	Tobacco	Use	Disorder	
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Data	PreparaFon	

•  South-Central	regions	of	United	
States	(AR,	LA,	OK	and	TX)	

	
•  Dataset	from	the	Cerner	
CorporaFon	

	
•  CHSI	in	Oklahoma	State	
University		

	
•  25,330	paFents:	56%	females,	
75%	Caucasians,	19%	African-
Americans	
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Raw Data: 
Electronic 

Medical Records 

Data Filtering/
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Our Process (three visits) Output  
(36 m records) 

More than 50 m patients 
More than 200 m records 

More than 133,491 patients 
More than 1.5 m records 

More than 25,330 patients 
More than 87,900 visits 
More than 587,000 records 



Top	20	sequences	of	diseases	over	three	visits	

15 

ICD-9	codes	 	Disease	

272.4	 	 	Hyperlipidemia	

401.9	 	 	Hypertension	

250.00 	 	Diabetes	mellitus	

414.01 	 	Coronary	atherosclerosis	

428.0 	 	CongesFve	heart	failure	

496 	 	Chronic	airway	obstrucFon	

 



Conclusion	

•  Data	preparaFon	based	on	the	problem	
▫  Interval	between	events	
▫  Missing	events,	etc.	

•  Use	of	Big	Data	tools:	Teradata	Aster	

•  CRISP-DM	data	preparaFon	focus	
•  Generalizable	process	
•  IoT	applicaFons	
•  Future:	outcome	
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