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® Platform for building scalable web applications

® Built on Google infrastructure

® Based on Google’s internal best practices
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Google App Engine

® Fasy development

® Fasy deployment
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® Request handling infrastructure

® Application runtime environments
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Request Handlers
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Request Handlers

® Requests come in, responses go out
® Request handler computes the response for a request

® (all services to manipulate stored data,
perform special tasks
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Request Handlers

® All code runs in a request handler
® Web hooks
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Instances

® |[onger-lived containers for request handlers
® Reduce initialization costs

® Maximize CPU utilization
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Runtime Environments

® Python
® Python 2.7;Python 2.5

o WSGI; CGI

Java
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Runtime Environments

import logging
import webapp?

class MainPage(webapp2.RequestHandler):
def get(self):
status = self.request.get(‘status’)
if status not in ('running’, 'error’', 'success’'):
logging.warning('Invalid status’')
status = ‘error’

t_template('home.html’')
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Runtime Environments

import javax.servlet.http.x;

@SuppressWarnings(”"serial”)
public class MainPageServlet extends HttpServlet {
public void doGet(HttpServletRequest req,
HttpServletResponse resp)
throws I0OException, ServletException {
String status = req.getAttribute(”status”);

if (!status.equals(”"running”) ||
Istatus.equals("success"”))
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Runtime Environments

® Sandboxing
® Data isolation

° Performance isolation
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Runtime Environments

® |imits
® Request timer
® Restricted access to filesystem, sockets
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Services

g S o (R P i

Wednesday, May 23, 12



Services

® [eatures with their own scalable
infrastructure
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Services

® Data storage

® Communication
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Datastore

® Scalable object storage

® Replication using Paxos
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Datastore

from google.appengine.ext import db

class UserPrefs(db.Model):
user = db.UserProperty(auto_current_user_add=True)
created_datetime = db.DateTimeProperty(auto_now_add=True)
tz_offset = db.IntegerProperty(default=0)
subscribed = db.BooleanProperty()

class NewUser (webapp2.RequestHandler):
def post(self)
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Datastore

® Datastore queries

® All queries are pre-indexed

° Built-in indexes do most of the work
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Datastore

query = UserPrefs.all()
query.filter(‘subscribed =’, True)

for userPref in query:
# ... userPref.user
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Datastore

Each user gets the same quality of experience,
regardless of how many users there are.
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Datastore

® [ransactional
® | ocal transactions

o Strong con5|stency
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Memcache

® Non-durable key-value store

® Distributed global cache
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Blobstore

® Datastore and Memcache limited to |MB
objects
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Communication

e HTTP
® Out: URL Fetch

® |n:request handlers!
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Communication

® Email
® Out:a simple service call

® |n: request handlers!
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Communication

® |nstant messages (XMPP)
® Out:a simple service call
® |n: request handlers!
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Communication

® Channels

® Real-time push messages to browsers
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Data Processing
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Task Queues

® Defer work out of the user request
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Task Queues

® Push queues

® A task is a request to your app!
URL path + data

o Processed at a conf‘ gurable rate
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Task Queues

® Pull queues
® A task is any kind of payload

® Consumer APl ca
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Task Queues

You can enqueue tasks in a datastore transaction!
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Language-specific APls

® Access services using the idioms of the
language (Python, Java, Go)
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Data Modeling

® T[ranslate between datastore entities and
program objects

® Enforce data schemas and structures
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Pipelines

® Execute multiple tasks over large-scale data
with parallelism

® Construct task dependencies
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MapReduce

® |arge-scale data processing
® Simple programming model
® map(item) — (key, value)™
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MapReduce

® App Engine implementation mostly in
application code!

® http://code.google.com/p/appengine-

-
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Development Server

® Simulates runtime environment and
services on your local computer
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Deployment lTools

® Deploy software, files, configuration

® Download logs for offline analysis
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Administration Console

Google app engine

example-app [High Replication]

Main
Dashboard

Instances
Logs
Versions
Backends
Cron Jobs
Task Queues
Quota Details
Data
Datastore Indexes
Datastore Viewer
Datastore Statistics
Blob Viewer
Prospective Search
Text Search
Datastore Admin
Memcache Viewer
Administration

Application Settings

Permissions

Blacklist

Admin Logs
Billing

Billing Settings

Billing History

live-20120515

Charts ()
Requests/Second

200.00

Instances (2
Number of Instances - Details
73 total (10 Resident)

Average QPS
1.345

Billing Status: Free ( Daily budget: $0.00 boosted by $9,223,372.04 ) - Settings
Usage

135.93 Instance Hours

Resource

Frontend Instance Hours
0.00 Instance Hours
68.59 GBytes

1.00 GBytes

0.00 GBytes

0.14 GBytes

0.15 Million Ops
0.75 Million Ops
0.04 Million Ops
3.19 GBytes

Backend Instance Hours
Datastore Stored Data

Logs Stored Data

Task Queue Stored Task Bytes
Blobstore Stored Data
Datastore Write Operations
Datastore Read Operations
Datastore Small Operations
Outgoing Bandwidth

Average Latency
150.6 ms

julia@example.com | My Account | Help | Sign out

« All google.com Applications | Report Production Issue « My Applications

6 hrs | 12 hrs | 24 hrs | 2 days | 4 days | 7 days | 14 days | 30 days

Average Memory
107.0 MBytes

Quotas reset every 24 hours. Next reset: 23 hrs ®

Billable Price Cost
107.93 $0.08/ Hour $8.64
0.00 $0.08/ Hour $0.00
67.59 $0.008/ GByte-day $0.55
0.00 $0.008/ GByte-day $0.00
0.00 $0.008/ GByte-day $0.00
0.00 $0.0043/ GByte-day $0.00
0.10 $1.00/ Million Ops $0.11
0.70 $0.70/ Million Ops $0.50
0.00 $0.10/ Million Ops $0.00
2.19 $0.12/ GByte
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Administration Console

® View traffic graphs

® Browse and search logs

[ ]
® |nspect live data; bac up restore
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D Google App Engine

® Request handling infrastructure

® Computation infrastructure
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