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In the right place?
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FrontSeat.org
Civic Software
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Jesse Kocher
Dave Peck
Josh Livni
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Walk Score

Monday, June 1, 2009



demo
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Climate

Health

Social capital 

Transit oriented

Few auto-related deaths

Why walkability?
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Home values

Reduced transportation costs

Local businesses 

Why walkability?
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1. Create demand for walkable 
neighborhoods
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2. Provide transparency about 
the walkability of every property
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demo
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Bedrooms: 3

Bathrooms: 2

Walk Score: 86
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Bedrooms: 3

Bathrooms: 2

Walk Score: 86

Search By Walk Score
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Walk Score API
on 

Google App Engine 
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API workflow

Score Response

Request API
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Vendor lock in

Cost

AppEngine Failures

 Considerations
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Core:  Respond to a score request

- core functionality should always work.  

 

Secondary:  (various)

- let secondary functionality fail by itself

Criteria
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Great for simple CRUD 

Fails in some other areas 

Not a Veg-O-Matic
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Rankings

Monday, June 1, 2009



API Usage
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API Usage
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API Usage
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PreCalculation
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API workflow
Score Response

Request

No Score Response

Calculate 
Score

Score Exists
_________

No Score
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Walk Score 
Calculation 
Takes Time!
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Give us latitude + longitude

Get a score, if available

Otherwise, queue it up!
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!cron jobs
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background tasks?
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EC2.
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Background processing
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Background processing

Arbitrary # of URL fetches

Monday, June 1, 2009



Background processing

Arbitrary # of URL fetches

Multi-process execution
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App Engine + EC2
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AppEngine Amazon EC2Customer

Monday, June 1, 2009



AppEngine Amazon EC2Customer

lat/lon already
 calculated?

yes

package
“walk score”

response
score!
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AppEngine Amazon EC2Customer

lat/lon already
 calculated?

no

package
“queued up”

response
hrm...

add to queue
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AppEngine Amazon EC2Customer

lat/lon already
 calculated?

no

package
“queued up”

response
hrm...

add to queue
not

touched
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Customer Requests 
Only Touch 
AppEngine

Monday, June 1, 2009



Actually running it...
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Unpredictable 
Performance
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High Data Store contention
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High Data Store contention

Data Store goes offline
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High Data Store contention

Data Store goes offline

AppEngine response time increases
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High Data Store contention

Data Store goes offline

AppEngine response time increases

AppEngine goes down hard
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The Steps To 
Scalability Hotness
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Step 1
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Inconsistent model design
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Inconsistent model design

Uneven, or no, memcache use
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Inconsistent model design

Uneven, or no, memcache use

No data store batching
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~5QPS
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Step 2
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Memcache on read
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Memcache on read

Datastore batching where easy
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~10QPS
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Step 3
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Memcache usage patterns
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Memcache usage patterns

Batch all data store calls
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Memcache usage patterns

Batch all data store calls

Decide when not to memcache

Monday, June 1, 2009



Memcache usage patterns

Batch all data store calls

Decide when not to memcache

Decide how long to memcache
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Memcache usage patterns

Batch all data store calls

Decide when not to memcache

Decide how long to memcache

Load Test
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Memcache usage patterns

Batch all data store calls

Decide when not to memcache

Decide how long to memcache

Load Test

Performance Monitoring
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try:

    entity.put()

except TimeOut:

    logging.debug()

    entity.put()
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Applying The 
Scalability Rules
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Keeping track of usage / quotas:

Sharded Counter

Didn't scale...

Counting on App Engine
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Counting on App Engine
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Counting on App Engine

Request API
Datastore

Memcache
shard

Memcache
shard
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Solution   

Memcached (sharded) counter

 

Advantage

Negligable datastore contention / timeouts

Counting on App Engine
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Counting on App Engine
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Use Memcache on write, expecting 
lossiness

Decide which features fit AppEngine 
and which don't

Don't let secondary features 
interfere with core functionality 

Summary
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Results:
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1.5 M requests/day
Peaks up to 80 requests/second
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Well documented 
Community support:

irc
Google Groups
Issue tracker
App Engine team 

A black box
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A very good black box
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WalkScore.com

A project of FrontSeat.org

jesse@frontseat.org

davepeck@codeorange.com

josh@umbrellaconsulting.com
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Q&A
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Q&A
Some suggested topics: 
Instrumentation
Monitoring
Performance strategies 
Calculator details
The cost of indexes
Bug #901 
... 

feedback?  haveasec.com/io
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(extra slides if they 
come up in Q&A)
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Instrumentation

Monday, June 1, 2009



Google’s Dashboard
(insert screenshot)
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Google’s System 
Status (insert 

snapshot here)
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Google’s Log Viewer 
(insert snapshot here)
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Walk Score’s 
Dashboard (insert 

snapshot here)
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Calculator Details
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Performance 
Strategies
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Decouple I/O from computation

Buffer all I/O

Use buffer level marks

Dynamically respond to changing I/
O conditions

Monday, June 1, 2009



Amazon EC2 Third Party
Web ServicesAppEngine
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Amazon EC2 Third Party
Web ServicesAppEngine

Master
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Amazon EC2 Third Party
Web ServicesAppEngine

Master

AppEngine 
I/O
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Amazon EC2 Third Party
Web ServicesAppEngine

Master

AppEngine 
I/O

Calculator
Back-End
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Amazon EC2 Third Party
Web ServicesAppEngine

Master
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Amazon EC2 Third Party
Web ServicesAppEngine

Master

Third Party 
I/O
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Amazon EC2 Third Party
Web ServicesAppEngine

Master

Third Party 
I/O

Local 
Search

Geocode

...
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Amazon EC2 Third Party
Web ServicesAppEngine

Master
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Amazon EC2 Third Party
Web ServicesAppEngine

Master

Walk Score
Calculation
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AppEngine Quirks & 
Bugs
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