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Agenda

● Hadoop	&	Spark	recap
● Cloud	Computing
● Data	Management	practices



Hadoop:	overview



Hadoop:	storage

https://hadoop.apache.org/docs/stable/hadoop-project-dist/hadoop-
hdfs/HdfsDesign.html



Hadoop:	compute

https://hadoop.apache.org/docs/stable/hadoop-yarn/hadoop-yarn-
site/YARN.html





Hadoop:	together

https://www.altexsoft.com/blog/hadoop-vs-spark/



Spark	cluster	architecture





Not	one	computer

https://www.trentonsystems.com/blog/what-is-a-
rack-server



Datacenter



Datacenter:	Power	distribution



Datacenter:		Cooling



The	scale	of	a	datacenter



Cloud	computing...



AWS





https://venturebeat.com/2011/11/14/cloud-iaas-
paas-saas/



Region	&	AZ



AWS	services

EMR	(Elastic	MapReduce)
S3	(Simple	Storage	Service)
EC2	(Elastic	Compute	Cloud)



EMR

● Not	just	Hadoop
○ HBase,	Presto,	Spark,	

custom...
● Configurable:

○ Nodes
○ Processor
○ Memory
○ Storage
○ Networking
○ Access	control



S3

● Replicated/redundant	storage	(11	
9’s!)

● Object-store
● Region-specific
● Granular	access	control
● Used	throughout	AWS
● S3	API	a	standard	for	storage	

(EMC,	NetApp,	etc)
● Metered	usage



EC2

● “VM	on	demand”
● Based	on	AMI	images



EC2

● Metered	usage
● Configurable:

○ Processor
○ Memory
○ Storage
○ Networking
○ Access	control



https://venturebeat.com/2011/11/14/cloud-iaas-
paas-saas/

EMR
EKS
ECS
…

EC2







Data	Management



OLTP	vs	OLAP

OnLine	Transaction	Processing

● Moment-to-moment	business	
operation

● Continuous	streams	of	activities
● Activity	involves	small	amounts	of	

data
○ Over	short	span	of	time

● Large	number	of	actors
● Emphasis	on	throughput	&	

correctness

OnLine	Analytical	Processing

● Analysis	of	business	operation
● Infrequent	activities
● Activity	involves	large	amount	of	

data
○ Over	long	span	of	time

● Small	number	of	actors
● Emphasis	on	possibility

https://storageioblog.com/who-will-be-winner-with-oracle-10-
million-dollar-challenge/



OLAP Analytics

Descriptive	Analytics
Reporting
“Business	Intelligence”

Predictive	Analytics
Recommendation	system
“AI”	&	“ML”



Data	Warehouse

ETL/EL
T

https://en.wikipedia.org/wiki/Data_
warehouse



ETL	

Extract-Transform-Load
● Target:	data	warehouse
● Source:	structured	data
● Recurring	event
○ Extract
○ Transform
○ Load

● or	ELT

vs	Data	Wrangling
● Target:	anything
● Source:	Structured,	
unstructured,	or	
unmanaged	data

● Adhoc	event
● “Data	science”



Data	Management	components

● Technology
● Process
● People
● Governance



Data	Lake

unstructued	
data

Data Lake



Data	Warehouse	vs	Data	Lake

Data	Warehouse
● Structured	data	only	
(database-based)

● Limited	access
● “on-prem”

Data	Lake
● Structured	and
unstructured	data	
(filesystem-based)

● Broadly	accessible
● Tend	to	be	“cloud-based”



Data	Lake	options

Open	Source
● Delta	Lake	

https://delta.io
● Iceberg	

https://iceberg.apache.org

Cloud/Commercial
● Azure	Data	Lake
● Databricks	(Delta	Lake)
● Dremio
● Tabular	(Iceberg)

https://delta.io
https://iceberg.apache.org


Example:	Delta	Lake

Data	Warehouse Delta	Lake

https://delta.i
o/



Agenda

● Hadoop	and	Spark	recap	✅
● Cloud	Computing	✅
● Data	Management	practices	✅




