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Tons of ships!

75K Ships

400M Points
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What we're doing
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Sources

Storage 

UsersData CollectionBroadcasts

Cloud Computing Resources

http://i.i.com.com/cnwk.1d/i/tim/2011/03/16/Chrome-logo-2011-03-16.jpg
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Gathering Data



What is AIS?

 

● VHF transceivers on ships

● Designed in the 1990's

● Help ships navigate

● Line of sight
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Ship Positions Unique Vessels Date Range 
for demo

SpaceQuest Satellite
Global Coverage 40M 76K May 2012-present

NOAA, Boston, MA 364M 9K 2005-Present

Google, San Francisco, 
CA

240K 171 Last week

Google, Sydney, 
Australia

134K 48 Last week

Stats

 



All Most of the Ships in the World

 



● Data size

● Data quality

● Overlapping messages

 

Challenges



Storing Data



● Access Control Lists (ACLs)

● Up-to and beyond 4 PB

● Fast access to data

 

Cloud Storage

http://us.123rf.com/400wm/400/400/scanrail/scanrail1206/scanrail120600001/13903904-cloud-computing-and-remote-data-storage-concept-blue-glossy-cloud-and-hard-disk-icon-isolated-on-whi.jpg


Architecture: storing data

Data Loggers
gsutil and boto 
upload

Cloud Storage 
gs://bucket/

!AIVDM,1,1,,A,34hShb8siVo?dN`E`gL52T5N00r@,0*6A,rgooglesfospe2m6b,1368132768.04

?

http://us.123rf.com/400wm/400/400/scanrail/scanrail1206/scanrail120600001/13903904-cloud-computing-and-remote-data-storage-concept-blue-glossy-cloud-and-hard-disk-icon-isolated-on-whi.jpg


● Generic Linux instances

● Run code in any language

● Service accounts make security easy

 

Compute Engine

http://scalr.com/wp-content/uploads/2012/07/Google-Compute-Engine-Logo-2.jpg


Architecture: storing data

Data Loggers
gsutil and boto 
upload

Cloud Storage 
gs://bucket/

Convert to CSV

!AIVDM,1,1,,A,34hShb8siVo?dN`E`gL52T5N00r@,0*6A,rgooglesfospe2m6b,1368132768.04

MMSI Navigation
Status

ROT SOG Longitude Latitude COG True
Heading

319353000 8 -17 10.2 -122.4005 37.81267 129 130

Open Source C++ decoder: libais

http://us.123rf.com/400wm/400/400/scanrail/scanrail1206/scanrail120600001/13903904-cloud-computing-and-remote-data-storage-concept-blue-glossy-cloud-and-hard-disk-icon-isolated-on-whi.jpg
http://us.123rf.com/400wm/400/400/scanrail/scanrail1206/scanrail120600001/13903904-cloud-computing-and-remote-data-storage-concept-blue-glossy-cloud-and-hard-disk-icon-isolated-on-whi.jpg
http://github.com/schwehr/libais
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http://www.youtube.com/watch?v=ofvk-ii4Mg4




Architecture: Bucket Notifications & Task Queues

Data Loggers
gsutil and boto upload

Cloud Storage 
gs://bucket/

Convert to CSV

http://us.123rf.com/400wm/400/400/scanrail/scanrail1206/scanrail120600001/13903904-cloud-computing-and-remote-data-storage-concept-blue-glossy-cloud-and-hard-disk-icon-isolated-on-whi.jpg
http://us.123rf.com/400wm/400/400/scanrail/scanrail1206/scanrail120600001/13903904-cloud-computing-and-remote-data-storage-concept-blue-glossy-cloud-and-hard-disk-icon-isolated-on-whi.jpg


Serving data



■ Query terabyte data on a scale of seconds, not minutes (or hours)

■ Write queries fast with a SQL-like syntax

■ RESTful API means easy integration

 

Big Query



Loading data to BigQuery
Bucket notifications, App Engine, and BigQuery

http://us.123rf.com/400wm/400/400/scanrail/scanrail1206/scanrail120600001/13903904-cloud-computing-and-remote-data-storage-concept-blue-glossy-cloud-and-hard-disk-icon-isolated-on-whi.jpg


Developers



Developers
How fast is fast?
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Serving architectures
Using BigQuery REST API from JavaScript



Serving architectures
Using BigQuery REST API from App Engine with Go



Serving architectures
Materializing query results on datastore

   datastore



Serving architectures
Caching the formatted results on memcache

   datastore    memcache



Serving architectures
Speed! Speed! Speed!



Go as the language for the cloud

● Speed!
○ Fastest instance startup time
○ Compiled to machine code
○ Less CPU, fewer instances

● Memory efficiency
○ Fewer, more affordable instances

● Concurrency
○ Concurrent I/O and network ops
○ Easy performance increase

 

Go on App Engine



Go

 

Concurrency made easy

Go
 

 

 3 i := &memcache.Item{

 4 Key:   key,

 5 Value: value,

 6 }

 7 memcache.Set(c, i)



Go

 

Concurrency made easy

Go
 

 2 go func() {

 3 i := &memcache.Item{

 4 Key:   key,

 5 Value: value,

 6 }

 7 memcache.Set(c, i)

 8 }()



Go

 

Concurrency made easy

Go
 1 errc := make(chan error)

 2 go func() {

 3 i := &memcache.Item{

 4 Key:   key,

 5 Value: value,

 6 }

 7 errc <- memcache.Set(c, i)

 8 }()

 9

10 <-errc



Go

 

Concurrency made easy

Go
 1 errc := make(chan error, 1)

 2 go func() {

 3 i := &memcache.Item{

 4 Key:   key,

 5 Value: value,

 6 }

 7 errc <- memcache.Set(c, i)

 8 }()

 9 select {

10 case <-errc:

11 case <-time.After(time.Second):

12 }



Talks today

2:35pm - Room 7 - High Performance Apps with Go on App Engine

4:25pm - Room 7 - Advanced Go Concurrency Patterns

5:20pm - Room 2 - Fireside Chat with the Go team

Codelab tomorrow

9:00am - Room 3 - Whispering Gophers: network programming in Go

Office hours

3:00-3:45pm today | 1:45-2:30pm tomorrow

 

More on Go

http://youtu.be/fc25ihfXhbg
http://youtu.be/QDDwwePbDtw
http://youtu.be/p9VUCp98ay4
https://developers.google.com/events/io/sessions/356379867


Displaying data



■ Global and local context

■ Multiplatform

■ CanvasLayer syncs WebGL with Maps in JS

 

The Google Maps API



 

Not only ships!

● Flights
● Taxi/car service
● Trucks
● Anything else

Any kind of sensor data would do 



 

developers.google.com/maps

developers.google.com/cloud

golang.org

https://developers.google.com/maps/?utm_campaign=io2013&utm_medium=preso&utm_source=welovemapsdevelopers
https://developers.google.com/maps/?utm_campaign=io2013&utm_medium=preso&utm_source=welovemapsdevelopers
https://developers.google.com/cloud
https://developers.google.com/cloud


Thank you!

+ManoMarks
+FrancescCampoyFlores
+KurtSchwehr

https://google.com/+ManoMarks
https://google.com/+ManoMarks
http://campoy.cat/+
http://campoy.cat/+
https://plus.google.com/u/0/102101513984015207006
https://plus.google.com/u/0/102101513984015207006
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