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® Platform for building scalable web applications

® Built on Google infrastructure

® Pay for what you use
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Google App Engine

® Fasy development

® Fasy deployment

® No servers to manage, no OS to update;
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Agenda

® The App Engine datastore

® Data modeling
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Agenda

® Batching

® Asynchronous calling
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The App Engine
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The Datastore

® scalable
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The Datastore
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The Datastore

player = ...

player.name = ‘druidjane’
player.level = 7
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The Datastore

“schemaless” object storage

P33 =

o [ ]
p p ( > ; A;V"_,":i)'b ‘i._l. - o ' ."' 'v‘. '. | B _*.. o ‘.~
255 Loy e K et 3 R L el o




ndb

® Data modeling library, runs entirely in
your application code

® ext.db launched with AE in 2008

P ndb started by Gmdo van Rossum
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ndb

from google.appengine.ext import ndb

class Player(ndb.Model):
name = ndb.StringProperty()
level = ndb.IntegerProperty()

create_date = ndb.DateTimeProperty()
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ndb

Player(name=‘druidjane’,
level=7,
create_date=now)

¢

name: druidjane
level: /
- create date:2012-10-09

10:20:00 am PDT



ndb

p3 = Player(name=‘druidjane’,
level=7,
create_date=now)

p3key = p3.put()

name: druidjane’
level: V4
~ create_date: 2012-10-09

——
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ndb

player_key = ndb.Key(Player, 324)
player = player_key.get()

if player.level > 5:
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Data Modelln
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Data Modeling

® Declare entity structure
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Data Modeling

® Subclass ndb.Model

® Name of subclass is entity Kind (Player)

® Use class attributes to declare property names,
- types,and parameters
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Type Property
int, long IntegerProperty
float FloatProperty
bool BooleanProperty
str, unicode StringProperty
datetime DateTimeProperty
date DateProperty
time TimeProperty
ndb.GeoPt GeoPtProperty
users.User UserProperty
ndb.Key KeyProperty

None




Data Modeling

® Declaration can specify parameters
® name = ndb.StringProperty(required=True)

® level = ndb.IntegerProperty(default=1)
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Data Modeling

® |sonProperty(compressed=True)
® PickleProperty(compressed=True)

® GenericProperty()
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Data Modeling

® StructuredProperty(lnnerModelClass)

® Uses an ndb.Model subclass to model the property
value

® In code the value isan mstance of the 1 model class |
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Data Modeling

class PlayerHome(ndb.Model):
sector = ndb.IntegerProperty()
house_num = ndb.IntegerProperty()
roof_color = ndb.StringProperty()

class Player(ndb.Model):
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Queries

® Query all entities of a Kind based on
property values

® Filters: level > 5
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Queries

® Scalable: query speed is not affected by the
number of records in the datastore, only the
number of results!

® All queries are pre-indexed.
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Queries

query = Player.query()

query.order(Player.level, -Player.score)
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Queries

players = query.fetch(20)
for player in players:
# player.name
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GQL

Player.ggql (‘WHERE level >= 5"’
‘ORDER BY score’)

ry = ndb.gql(‘SELECT Player ’
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= and IN

query = Player.query(
Player.charclass != ‘warrior’)

query = Player.query(
Player.charclass.IN([ ‘thief’, ‘mage’])
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AND and OR

query = Player.query(
ndb.AND(Player.charclass == ‘warrior’,
Player.level >= 5))

query = Player.query(
- ndb.OR(Player.char
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Projection Queries

query = Player.query()

results = query.fetch(20,

orojection=[Player.name, Player.levell)
for player in results:

- # player.name ...
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Cursors

® Seeking by count is slow

® A cursor remembers where a previous
query stopped, so it can be resumed
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Cursors

® Fetch results using an iterator, with cursors
enabled:
1t = query.iter(produce_cursors=True)
for result in it: #
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Cursors

® Pass cursor to next request:
self.response.write(cursor.urlsafe())

® |n next request, reconstruct the cursor value:
cursor = ndb.Cursor.from_websafe strlng(
eouest get cursor )
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Cursors

Shortcut: fetch_page()

cursor = ndb.Cursor.from_websafe_string(
self.request.get(‘cursor’))

Tuesday, October 9, 12



~ Transactions
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Transactions

® Extremely important subject!
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Transactions

® “Local” transactions with “strong”
consistency
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Transactions

® All operations that participate in a
transaction must be limited to entities in a
single group
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Transactions

@ndb. transactional

def IncrementScore(player_key, score_incr):
nlayer = ndb.get(player_key)

nlayer.score += score_incr

nlayer.put()
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Transactions

@ndb. transactional
def AwardTrophies(player):
1f player.score > 500:
trophy = Trophy(parent=player.key, ...

trophy.put()
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Automatic Caching

® [wo automatic caching features

® “In-context’ cache
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Automatic Caching

® Context cache starts empty for each request

® Minimizes datastore interactions throughout the
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Automatic Caching

® Memcache: global, distributed cache

® Outlives requests
® ndb handles serialization of model instance

- . . f Q d . - ' m’ m h - k ke o . : » ’ : . ; : ’ . ;
S T : FRUF . < It- l T '1" 1 54 ‘ ) S N\ DT N | ) A i e 2 U Bl e L e A T = .
fy . = ok STHE } o4 N Y —r LA + st & LN L A Ol gl i 0 S 'S D o K; oo e o2 4 b
: P by " 7 = - - ! e 4 ‘N h o 3 y
Lale B A et s Raaller \VIAA VUV, | P7, % APyt VU .’_"v‘f. P ST LR g IR AV AN AL ) H,.:"_ PEREY B (2 Rt Ll L TP ¥ PR AN ) e N Sl S H e - v
e g . ol g - ‘ . ' A . - - e e s A

Tuesday, October 9, 12



Automatic Caching

® Can set caching policies on a per-class basis,
overriding the global policy:
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Automatic Caching

® (Can even set a “‘datastore policy’!

class ProgressMeter(ndb.Model):
use_cache = True
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Batching

® Several services support “batch” APlIs, for
reducing the number of RPCs

e entities = ndb.get_multi(
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Batching

ndb batches automatically!

Maintains batching queues for datastore,
memcache, and even URL Fetch

“Flushes™ caches by performing batch
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Batching

® App can add requests to ndb-managed
batching queues for memcache and URL
- Fetch using methods on the Context
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Asynchronous Calling
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Asynchronous Calling

® Some services support asynchronous calling:
® App initiates call

® Call returns a “future” object immediately;
app code resumes, service works in
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Asynchronous Calling

® ndb supports *_async() forms of most
methods on Model and Query classes
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lasklets

‘ ' = .;'. ‘: ' .):\:—: dikz ..- - 5 el VL ] : N Ny

.‘.‘ > N X -.‘ , b S tct y ot FatY A " i .

—— F o . Y - v & - I'E - - Al -
Wi

Tuesday, October 9, 12



Tasklets

® A useful way to organize complex code that calls
services

® Tasklet: application code that can be invoked like an
asynchronous call

° Tasklet code does not execute concurrently
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Tasklets

(See the documentation.)
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