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•  Tools	
•  So6ware	stack	
•  Core	infrastructure	
•  Services	

Cyberinfrastructure	

•  Data	evalua>on	
•  Science	quality	
•  Community	outreach	
•  EPE	
•  Help	desk	

Science	

What	is	OOI	CI?	

• Devel./testing 

Environments

• Pre-production 

environment

• User Tools

• Configuration

• Management

• Cybersecurity

• DOI

ServicesOOINet

User Interface

Data 
Ingestion

Data 
Processing

Data Product 
Generation

Storage Network Compute

Tools

System	Overview	
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•  Enterprise-level	system	and	network	
architecture	

•  CI	best	prac>ces	
•  Informa>on	lifecycle	management	
•  24/7	delivery	of	data	&	services	
•  Integrated	so6ware	stack	
•  Configura>on	management	
•  Comprehensive	monitoring	and	analy>cs		
•  Mirroring	and	fail-over	
•  Integrated	cyber-security	

Overview	of	the	CI	

3	OOI	FB	May	2017	



OOI	CI	Overall	Architecture	
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CI	Systems	–	Summary	

Cassandra	cluster	(~50TB)	
SAN	–	gold	copy	(~2PB)	
NAS	–	user	access	(~500TB)	
Tape	Library	–	archival/backup	(18PB)	
	
uFrame	environment	
VMWare	environment	
Pre-produc>on	environment	
DevOps/backup/other	
	
100G	network	backbone	
Palo	Alto	PA5060	(perimeter)	

Overall	Capacity:	
	
25PB	storage	
138	servers	(dual	Xeon)	
	

East	Coast	CI	(Rutgers)	

Cassandra	cluster	(~50TB)	
SAN	–	gold	copy	(~2PB)	
NAS	–	user	access	(~500TB)	
	
uFrame	environment	
VMWare	environment	
DevOps/other	
Elemental	Boxes	
	
100G	network	backbone	
Palo	Alto	PA5060	(perimeter)	

West	Coast	CI	(Picock)	

Internet	(VPN)	

Internet	2	
	(10G)	

OMC-WHOI	

OMC-OSU	

Internet	
	(10G)	

Cable	Array	(Pacific	
City)	
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Es>mated	Data	(Acquisi>on)	Rates	

Data	Rate	

Data	Types	 Peak	Rate	(Mb/s)	 Nominal	Storage/
Year(TB)	

Max	Storage/	Year	
(TB)	

Cabled	Drivers	 0.15	 0.558	 0.60	
Un-cabled	Drivers	 0.44	 69.615	 70.01	
Video/Images	 1,945.52	 32.809	 7,669.25	
Antelope	 58.42	 230.27	 230.27	

Overall	 2,004.54	 333.26	 7,970.15	
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Integrated	SoUware	Stack	

uFrame	Service-Oriented	Infrastructure	

OOI	Data	OOINet	

ERDDAP	
THREDDS	

Alfresco	
(cruise	and	
doc	CM)	

oceanobservatories.org	
OOI	Data	Portal	+	M2M	

Raw	data	
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OOI	CI	
	
	OOINet	
	
	

RSN	OMC	

uFrame-based	OOINet	-	Data	Ingest	

MIO	Server	

Local	
Storage	

Un-cabled	
Network	

SAN	
rsync	

Dataset	
Parser	

Cassandra	

Instrument	
Recovery	

Plahorms	Recovered	

CTD,	
DOS,		
etc.	

Telemetered	

RSN	Cabled	
Network	

CTD,	ADCP,	
VEL3D,	
etc.	

Instrument	
Driver	

Ingest	
Engine	

Port	Agent	

CAMHD	RSNOR
B	

PostgreSQL	
(meta-data)	

uFrame	

CI	ORB	

Elemental	
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uFrame-based	OOINet	–	Plo\ng	and	download	
OOI	CI	

	
	OOINet	

	
	

UI		
Server	

Cassandra	
(Raw	Data)	

OOI	Portal	

Algorithms	

Users	

PostgreSQL	
(Meta-data)	

SAN	
(Formaced	

Data)	

uFrame	Stream	
Engine	

OPeNDAP	
File	Server	

NetCDF	
Export	

JSON	data	

Data	request	

M2M		
API	

Downloads	
(upon	email	no>fica>on)	

On-demand	data	product	genera>on	

Data	products	
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Other	CI	Integrated	Services	
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Leverage	industry	best	prac>ces	

Redmine

git/gerrit

app_1 team

Jenkins
(master)

Jenkins
app_1

Jenkins
...

Jenkins
app_n

Prod
app_1

Staging
app_1

Prod
...

Staging
...

Prod
app_n

Staging
app_n

Tools
CVS →git
Code review →gerrit
CCB →redmine
Automation →ansible
CI →jenkins
IM →slack

Model
Feature-branch workflow
ATDD/TDD/BDD 
Automated deploys

Notifiers
Email
Web
IRC
...

STATUS DEPLOY

DEPLOY

COMMAND

TRAC
K

TRAC
K

PULL/TAG

master

feature_branch_xyz

branch new feature merge when complete

repo: app_1

app_n team...

Near Real-Time Monitoring Platform and Service

elastic

Log Storage and
Indexing

kibana

graphite

grafana

Metrics Storage

sensu

Metrics
Visualization

Monitoring
Alerting

Log Analytics and
Discovery

cassandra 
JMX metrics

common system 
metrics

uWSGI internal 
metrics

external 
health 
check

custom app 
metrics

SNMP metrics

web servers 
log files

servers system 
log files

application log 
files

any text stream

•  Configura>on	management	
–  Code	review	
–  Con>nuous	integra>on	system	
–  Change	control	
–  Automa>on	

	

•  Comprehensive	monitoring	
–  Metrics	visualiza>on	
–  Log	analy>cs	and	discovery	
–  Health	check	
–  Aler>ng	system	
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Cyber-security	Overview		
•  Implementa>on	

–  Redundant	perimeter	firewall	appliances	in	all	sites	
–  VPN	IPSec	tunnels	across	all	sites		
–  Two-factor	authen>ca>on	
–  Federated	Iden>ty	Management	

•  778	acacks	mi>gated	in	Q1,	2017	

•  Cyber-security	Program		
–  Engagement	with	NSF	Center	for	Trustworthy	Scien>fic	Cyberinfrastructure	

(CTSC)	
–  Maintains	policies	and	procedures	(12+	documents)	
–  Cyber-security	scans/audits	
–  Leverage	Rutgers’	policies	and	protocols	
–  Training	ac>vi>es	
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OOINET Graphical User Interface (https://ooinet.oceanobservatories.org/) 
 
The OOI CI provides a common operating infrastructure, the OOI system software (OOI Net), to 
connect and enable the coordination of operations of the OOI marine components (Global, 
Coastal, and Cabled Arrays) with the scientific and educational pursuits of oceanographic 
research communities.  OOI Net permits 24/7 connectivity to bring sustained ocean observing 
data to a user any time, any place. Anyone with an internet connection can create a login on 
OOINet and access OOI data. 
 

11,113 visits 
5 min 9s average visit duration 

37% visits have bounced (left the website after one page) 
30.2 actions (page views, downloads, outlinks and internal site searches) per visit 

78 distinct countries 
8,170 direct entries , 74% of visits 

108 from search engines , 1% of visits 
2,835 from websites , 26% of visits 

89 distinct websites (using 292 distinct urls) 
40.17 G bytes transferred overall 

 
  

 

 

Data	Download	Sta>s>cs		
OOINet	(UI	Portal)	 THREDDS	Server	 Raw	Data	Server	

Visits	 13,919	 2,534	 10,409	

Dis>nct	countries	 86	 36	 50	

Direct	entries	 10,568	(76%)	 2,243	(89%)	 9,188	(88%)	

Search	engines	 123	(1%)	 50	(2%)	 10	(<1%)	

From	websites	 3,228	(26%)	 241	(10%)	 1,211	(12%)	

Dis>nct	websites	 95	(337	dis>nct	URLs)	 11	(66	dis>nct	URLs)	 16	(82dis>nct	URLs)	

Data	transferred	 48.51	GB	 168.58	GB	 35.14TB	
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Country Visits 
United States  7,026  
Unknown  204  
Germany  122  
Canada  101  
China  82  
Israel  68  
United Kingdom  49  
Russia  21  
Algeria  19  
France  19  
Australia  18  
Brazil  17  
Spain  9  
Portugal  8  
South Korea  8  
Netherlands  4  
New Zealand  4  
Singapore  4  
Belgium  3  
Chile  3  
Denmark  3  
Ireland  3  
Japan  3  
Norway  3  
Poland  3  

	
	
	
	
	
	

	
	
	

Unknown	Country/City	is	traffic	mostly	originated	internally	at	Rutgers.	

OOINet	
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Country Visits Actions Actions per 
Visit 

Avg. Time on 
Website 

Bounce 
Rate 

United States 7,759 306,992 39.6 6 min 20s 34% 
China 844 5,128 6.1 1 min 58s 66% 
Unknown 635 1,586 2.5 3 min 40s 43% 
Brazil 541 7,052 13 2 min 34s 22% 
France 208 961 4.6 34s 50% 
United Kingdom 155 1,270 8.2 1 min 27s 50% 
Canada 130 3,180 24.5 4 min 42s 25% 
Germany 78 1,134 14.5 3 min 3s 36% 
Russia 71 230 3.2 1 min 38s 55% 
South Korea 64 1,022 16 2 min 23s 17% 
Denmark 58 131 2.3 15s 90% 
Australia 47 1,549 33 3 min 11s 28% 
Chile 46 576 12.5 3 min 3s 17% 
India 39 139 3.6 50s 46% 
Netherlands 39 585 15 42s 72% 
Spain 35 798 22.8 3 min 49s 17% 
Norway 26 556 21.4 6 min 48s 15% 
New Zealand 24 186 7.8 33s 0% 
Japan 21 233 11.1 1 min 20s 48% 
Singapore 21 53 2.5 24s 76% 
Hong Kong SAR China 15 80 5.3 1 min 17s 40% 
Argentina 14 159 11.4 3 min 57s 21% 
Italy 14 148 10.6 1 min 27s 29% 
Taiwan 14 49 3.5 9s 57% 
Israel 13 79 6.1 48s 69% 

 

 
Referrer Visits 

(website) oceanobservatories.org  1,766  
(website) agenciabrasil.ebc.com.br  133  
(website) www.nsf.gov  86  
(website) www.washington.edu  67  
(website) m.facebook.com  56  
(website) www.inverse.com  41  
(website) phys.org  29  
(website) www.jornalnh.com.br  24  
(website) revistaamazonia.com.br  22  
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OOINet	

	
PUBLIC	INTERFACES	STATISTICS	–	06/01/2016	TO	11/20/2016	

	

	7	

	

	
	

Country Visits 
United States  7,026  
Unknown  204  
Germany  122  
Canada  101  
China  82  
Israel  68  
United Kingdom  49  
Russia  21  
Algeria  19  
France  19  
Australia  18  
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Spain  9  
Portugal  8  
South Korea  8  
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Unknown	Country/City	is	traffic	mostly	originated	internally	at	Rutgers.	

Raw	Data	

(2nd	half	2016)		
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OOI	CI	Teams	

SoUware	Team	
Manager	
Bill	Kish	

Data	Evaluator	
Friedrich	Knuth	

CI	PI	
Manish	Parashar	

Program	
Management	

Data	Manager	
Mike	Vardaro	

Science	PM	
	

Mike	Crowley	(0.5	FTE)	

Science/User	PI		
ScoA	Glenn	

Leadership	
&	
Oversight	

SoUware	Configura>on	
&	Maintenance	
Janeen	PiscioAa	

Data	Team	

Data	Evaluator	
Mike	Smith	

SoBware	Team	

Asst.	Data	Manager	
Leila	Belabbassi	

Data	Evaluator	
Lori	Garzio	

IT	Manager	
Juan	José	Villalobos	

System	Team	

Technical	Help	Desk	&	

Educa>on-Outreach		
Sage	Lichtenwalner	

User	Services	
Team	

System	Engineering	PM	
	

Ivan	Rodero	(0.5	FTE)	

Project	Coordinator	
	

Caroline	McHugh	(0	FTE)	

Science/User	PI		
Oscar	Schofield	

System	Administrator	
Aamir	Jadoon	

SoUware	Test	Eng.	
Mark	Steiner	

Network	Engineer	
Jim	Housell	

RDI2	 COOL	
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facebook.com/rutgersRDI2	

@RDI2_rutgers	

rdi2.rutgers.edu	

Thank	You!	
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