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GOOGLE APP ENGINE

» (Google’s platform as-a-service — one of the first public PaaSs
= Hosting service for web apps, services, and mobile backends
= No notion of “server” -- yes, serverless before there was serverless



GOOGLE APP ENGINE

» (Google’s platform as-a-service — one of the first public PaaSs
» Hosting service for web apps, services, and mobile backends

* The result of over a decade of studying Googlers
= Make them more productive, innovative, and satisfied
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GOOGLE APP ENGINE

» (Google’s platform as-a-service — one of the first public PaaSs
» Hosting service for web apps, services, and mobile backends

= Made publicly available in 2008 (preview) in GA 2011
= Now over 7 million active apps, >V2 of all Internet accesses/week use it

Google ¢ ™~

app engine

>

p / Application \
iOS Backend

Endpoints

Web APIs




APP ENGINE DEVELOPMENT & DEPLOYMENT

= Decouples app/innovation from common services
» Share scalable services across apps
» Automatically manages and scales apps + service ecosystem
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APP ENGINE DEVELOPMENT & DEPLOYMENT

= Decouples app/innovation from common services
» Share scalable services across apps

» Automatically manages and scales apps + service ecosystem
App Engine
APIs

Messaging &

< Communications >
S
L,

- .
< Security & Authentication > ‘ L . _ -
P _ - - < Web Hosting & Serving >

<Data Storage & Processmg>
(NoSql, SQL

- < User Credentialing >

< Monitoring & Logging > —

@, python ;ggla\'a

————4

SDKs
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APP ENGINE APP & DEPLOYMENT MODEL

= Everything is a web request or background task

= Sandboxed execution

= Restrictions for scale/safety, quotas on free use
= No file system access

» Data persistence via Datastore, memcache, and
Cloud SQL

= Processing limits (frontends and tasks)
= Language libraries limited to “white list”




APP ENGINE APP & DEPLOYMENT MODEL

= Everything is a web request or background task
= Sandboxed execution

= Restrictions for scale/safety, quotas on free use
= No file system access

» Data persistence via Datastore, memcache, and
Cloud SQL

= Processing limits (frontends and tasks)
= Language libraries limited to “white list”
» Quotas (free and billed)
» |n/Out bandwidth
= Datastore usage
= Other APIs (Mail, messaging, URL Fetch, ...)




TRADITIONAL WEBSITE IMPLEMENTATION

Apache
Hln— »
r——:h
Apache MySQL
Reverse Proxy |
‘-}\- - Apache
MySQL MySQL MySQL
Reverse Proxy
Apache

MySQL MySQL
Apache ySQ ySQ MySQL



APP ENGINE SYSTEM
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APP SERVER SYSTEM

Data Center #1 Data Center #Q/\

App Master
(App Engine Management Layer)
Edge Cache Static ‘ App Servers
Servers
Application
| Google’s Fiber Instances
Q /_I;:\" .| Google Front App 1
1 t\ ,,"' End - Engine |-#  Application
A — Front End Instances
User Application
. Instances
* App Master: orchestrates everything |

* AE Front End: provides load balancing on App
Servers and Static Servers

* App Servers provide runtime environment for
Application Instances



APP SERVER APPLICATION INSTANCES

Frontend instance
» |s not an App Engine Front End (its an “application instance”)
= Dynamically created and deleted = low cost
» Enforce fast response and stateless design
= Suitable for processing short lived requests
» 60 sec request limit, 10mins for tasks, 32MB memory payload



APP SERVER APPLICATION INSTANCES

= Frontend instance
» |s not an App Engine Front End (its an “application instance”)
= Dynamically created and deleted = low cost
» Enforce fast response and stateless design
= Suitable for processing short lived requests
» 60 sec request limit, 10mins for tasks, 128MB memory

» Backend instance (another type of “application instance”)

= Statically created and deleted = higher cost
= No limit for response time, supports stateful design

= Suitable for batch processing
= Both billed on instance hours



APP ENGINE APIS AND IMPLEMENTATIONS (SERVICES)

Datastore — key/value object persistent storage
» Fast, replicated, and scalable for large-scale data

Memcache — key/value in-memory cache (not persistent)
Task queue, cron, pipelines, map reduce

Blobstore: key/value persistent storage for large objects
Users, mail, search, XMPP, URL fetch

App Engine

Messaging & >

Data Storage & Processing>
(NoSql, SQL,...)

« < User Credentialing >

< Security & Authentication > 7
. < Web Hosting & Serving >

S
< Monitoring & Logging >




APP ENGINE DATASTORE API

» Datastore — key/value object persistent storage (dynamic schema)
= Fast, replicated, and scalable for large-scale data
= Easily extensible entity structures (kinds), less than 1MB in size
= Simple API: put, get, delete, range_query (subset of SQL)
= Only simple queries supported, limited indexing support
= Strongly consistent entity writes (row-level atomic updates)
» Limited transaction support for multi-entity atomic updates

Datastore RDBMS DataStore API
Category of object Kind Table I
One entry/object Entity Row MegaStO re
Uni identifier of dat . [
e:tg“ niffier of data Key Primary Key BigTable
Individual data Property Field Google Data Center




Kind, Entity and Key

Key

BlogE

Key: 1234 I
name. x.com

message: xnmx
date: 1/1/2012 12:32

Kinds

Entities

\‘U:r
ey: joe@ex.com ]

email. joe(@ex.com
followees:

[usr2@ex.com, usr3@ex com)
followers:

0

ey: usr2@ex.com |
email. usr2@ox.com

—> me

0

followers: €—
[loe@ex.com)

Properties



Creating an Entity with Java Low-level AP|

DatastoreService datastore =

DatastoreServiceFactory.getDatastoreService();

Entity employee = new Entity("Employee");

employee.setProperty(“name”, “"Antonio Salieri”);
employee.setProperty(“hireDate”, new Date());
employee.setProperty(“attendedirTraining”, true);

datastore.put(employee);

Java
e Low level API
> The best performance, but more coding
e JDO/JPA
o More portability by Java standard APls
e Third party frameworks
o Objectify, Twig, Slm3...
> Sophisticated features with better performance
Python
e DBAPI
o Traditional Datastore API for Python
e NDB API (New DB)

o Automatic caching, sophisticated queries, atomic transactions

Creating an Entity with Python Low-level API

class Employee(db.Model):

name = db.StringProperty(required=True)

hire_date = db.DateProperty()

new_hire_training_completed =
db.BooleanProperty(indexed=False)

e = Employee(name="Antonio Salieri”,
email=users.get_current_user().email())

e.put()

e.hire_date = datetime.datetime.now().date()

class Person(ndb.Model):
user = ndb.UserProperty()
balance = ndb.FloatProperty()
phone = ndb.StringProperty()
last_login = ndb.DateTimeProperty()

class Person(ndb.Model):

new_person = Person()

new_person.put()




DATASTORE QUERIES

Query is Executed as Index Scan

SELECT * FROM Person
WHERE height < 72 gatastore
ORDER BY height DESC g

first name:
John
height: 71

Index table for height /‘

height: 75 / first name:
height: 73 A Bob
height: 71 |/ " height: 70
Range height: 70 [ _—
Scan on height: 68 (f"
Sigtable height: 67 \ first name: Entities in the
p height: 64 { Kate query result
- " |heignt: 68
\’/

‘.n- :{Il




DATASTORE QUERIES

No joins, aggregate functions, search

All sorts are performed ahead of time

Single property (autogen’d index for each column)
Composite (multi-property) — index must be specified

Entity groups (related Kinds) — Restricted: 1 update per second
» Defines the scope of a transaction

= Hierarchical relationships: Parent->Child->GrandChild
» ACID transactions within entity groups (optimistic locking)
= Ancestor queries



APP ENGINE APIS AND IMPLEMENTATIONS (SERVICES)

* Memcache — key/value in-memory cache (not persistent)
» Task queue, cron, pipelines, map reduce

= Blobstore: key/value persistent storage for large objects
= Users, mail, search, XMPP, URL fetch

App Engine

Data Storage & Processing>
(NoSql, SQL,...)

< Security & Authentication >

P
< Monitoring & Logging > /




APP ENGINE TASK QUEUES

= Task: unit of work

= Write object to datastore Task

= Send an email ?&“‘:".:%E"mwm,,
= All versions of an application share queues Reyosiors
= Push queue for automatic execution (HTTP op) rs

= Fully managed, retry support TaskRnCoun
* Pull queues for programmatic consumption iy V4 é.g:"""
= Task have unique names \_ . '_‘:%’

» Generated automatically if not assigned 9,‘i | Task

QuevaName

= |nsert new task with same name will fail | TaskName

Tag
Payload




APP ENGINE TASK QUEUES

The task queue is a simple way to perform work outside of a user request.

Features:
Push Queue: ° i":"f"‘“._. — :“."“" « Executed ASAP
A l r” May cause new instances
Frontend or Backend
- 10min or unlimited
- Max 100K task size

N o Y o (A3 Features:
Pull Queve: X I a4 '41 - Task leased by worker
REST interface with ACL
— - Consumer can be outside GAE
Instances - Max 1MB task size




PROGRAMMING APP ENGINE

= Download the SDK from Google
= Create an app ID via the admin console: https://appengine.google.com/
= Program your app

* |ncluding program configuration files
= Autogenerated with GoogleAppEngineLauncher (Mac, Windows)

GoogleAppEngineLauncher

New Application Settings

Admin Port  Port Application ID:

Application Directory: | Users/ckrintz | Choose

Runtime:

Admin Port: | go01

Port: 9080

| Cancel | | Create |




application: myapp

APP CONFIGURATION FILES

runtime: python27
api_version: 1
threadsafe: true

» Python app.yaml — in top level app directory

] . handlers:
= # start single line comments - url: /
script: home.app
= POSIX regex syntax
. - url: /index\.html
= Autogenerated by GoogleAppEngineLauncher script: home.app
= Run app via dev_appserver.py - url: /stylesheets
static_dir: stylesheets
» Indexes autogenerated
N - url: /(.*\.(gif '
= Stored in file under #AUTOGENERATED St pipraupe)
upload: static/(.*\.(gif|png|jpg))
- url: /admin/.*
script: admin.app
login: admin
- url: /¥

= https://developers.google.com/appengine/docs/[python,javal/config/appconfig | script: not_found.app




APP CONFIGURATION FILES

* Python app.yaml — in top level app directory
= # start single line comments
= POSIX regex syntax
= Autogenerated by GoogleAppEngineLauncher

= Run app via dev_appserver.py

* |ndexes autogenerated
= Stored in file under #AUTOGENERATED

= Java can be done similarly WEB_INF/app.yaml
» Autogenerates WAR xml files
* |ndexes autogenerated: WEB_INF/index.yaml

https://developers.google.com/appengine/docs/[python,java]/config/appconfig



DEPLOYING TO APP ENGINE

= Program your app, test with the SDK, generate Datastore indexes
» Update configuration files (fine tune as needed

» Upload your app to Google’s resources for execution

= Maven (mvn) support for CLI automation

® Eclipse File Edit HTMLTidy Navigate Search Project Run Design Window Help T ¢ D * 0200 = 4 Sat1:42AM Q
Java EE - hellog I ‘war/WEB-INF, engine-web.xml - Eclipse Platform - /Users/vineet/eclipse_workspace_for_bl
L | BRR-3-0-Q |G- 6|09 0]2] =N ER 5 [ v e
- Navigator | ~=8|@m [ app xml 58 = B)(52 outline 5 =2-=8
¥ i hellogooglea;  Ney ml version="1.0" encoding="utf-8?> ol 22xm
v B sre fpengine-web-app xmlns="http://appengine.google. con/ns/1.0" v (€ appengine-web-app xmins=htt
v gcom  Show In W > :S‘C":;_:;‘;3Z;;?::gff"“"”d“""l‘“‘“””’ (€] application
v & version
v = Copy ®C | <1 Configure java.util.logging --> I #comment
2 Copy Qualified Name <systen-propertics» » (2] system-properties
WY - <property name-"java.util.logging. config. file" value-"WEB-INF/logging. prop
v & @ Paste BY | eysten-properties>
X\ % Delete B |ppengine-web-app>
[ tog4 == e from Contex $
» =) App Engi e Lo 3
» miREsyste  BUild Path . >
v & war Refactor et >
v %VS” 24 Import...
&4 Export...
2] Refresh Fs
Close Project
Validate
© Enable/disable clojure language support
- RunAs 14
Debug As » = 5) )<T>
nae Profile As » [source] — RIS
¥ Profile As > blems [ Tasks [ Properties [ 4% Servers &2\ & Data Source Explorer | & Snippets | & Console| s 0 & =8
Team > — e Propects dawebéest0!
Compare With >
Restore from Local History...
HTML Tidy >
Web Development Tools > Caun l o
PDE Tools 4
JPA Tools »
Aspect] Tools » @ CWT Compile
25 Deploy to App Engine
Source > |
Web Toolkit Setting: J
I & hei Properties Al App Engine Settings | | i =




ADMIN CONSOLE

= https://appengine.google.com/

= Usage updated daily

= https://developers.google.com/a
gine/docs/adminconsole/

Google app engine

go2me~ 16+

Man
Dashboard

Quota Details
Logs
Cron Jobs
Task Queyes
Data
Datastore Indexss
DRatastore Viewsr
Datastore Statistics
Blob Viewer
Administration
Apgplication Settings
Jevalopers
5'." Hons
Admin Legs
Billng
Biling History

Resources
EAQ
Developer Forum
Downloads

System Status

Charts .=

Requests/Second ~

all 24hr 12k G

Billing Status: Charge Issued $0 04 (Daily budget: $10.00) - Sattings
Resource
CPU Time

Outgoing Bandwadth
Incoming Bandwadth

Total Stored Data

Recipients Emaded

Current Load °

Amages/expanded png

Am,

31g

Dradar-H

$0.10/CPU houwr
$0.12/GByte
$0.10/GByte
$0.005/GByte-day
$0.0001/Email

Req/Min
aument
10.2
107
0.0
00
0.0
00
0.0
0.0
0.0
0.0
00
00

Usage
T
T
1
I T
T
T = Free quota
Avg CPU
Requests  (API)
lant 11 hn lont »r
T 42K 151 (75)
830 202 (119)
437 0(0)
368 201 (119)
154 0(0)
69 413 (227)
13 0(0)
" 0(0)
5 0(0)
5 0(0)
5 0(0)
4

1%
0%
0%
6%
0%

« Show dic

mckoss@gmail.com | My Account | Help | Sign out

My ALLOUrR

1%

Cuotas reset every 24 hows Nextreset 13hrs 2

0.52 of 36.50 CPU hours
0.02 of 17 67 GBytes
0.01 of 21.00 GBytes
0.06 of 1.00 GBytes
0 of 2000
Estimated cost for the last 11 hours

Errors -
URI
% CPU
L) Needs/posts/defar
5T% faag
18% N
Ryles
6%
Ipogular
4% 2
3ay
1%
1%
0%
0%
0%
0%
0%

Cost / Budget
$0.00 / $3.00
$0.00/$2.00
$0.00 / $2.00
$0.00 / $0.00
$0.00 / $0.00
$0.00 / $10.00

Count % Errors
last 11 hy



GOOGLE CLOUD PLATFORM & TECHNOLOGIES
ﬁ Google Apps

A4

lil Android -zz| Google TV

= App Engine (PaaS)
= Compute Engine (laaS)
= Cloud Storage

= (Cl L
C_OUd SQ . Cloud Platform ‘, Commerce
= BigQuery B A
e Chrome .'j Google Analytics
= Technology APIs...
. Llnked Via Service aCCOUH’[S u YouTube a Internationalization Tools

= Billing must be enabled

» https://developers.google.com/accounts/dc !‘ Google Maps
s/OAuth2#serviceaccount



APP ENGINE IS
AWESOME...

BUT! THERE ARE
CLOUDY
ISSUES

Lock-In Privacy Disruption
You’re stuck Your apps & data Public clouds
unless you no longer under can and do

rewrite your app your control change & fail




THE SOLUTION: APPSCALE

= Mirrors Google App Engine
» Using open source & other cloud services



APPSCALE MIRRORS GOOGLE APP ENGINE

AppScale




APPSCALE MIRRORS GOOGLE APP ENGINE




APPSCALE MIRRORS GOOGLE APP ENGINE

o On-premise
o Behind your firewall
o Everywhere

gy S

gle Compute Engine

n Windows Azure

openstack”

AppScale amazon ()
0 2#KVM cloudstack EucavLypPTus

Your App Here

Goc)gle




THE SOLUTION: APPSCALE

= Mirrors Google App Engine using open source & other cloud services
* |mplements the App Engine APlIs

» Automatically manages and scales apps + service ecosystem
App Engine
APIs

Messaging &

/< Communications >

<Data Storage & Processing>

I

| HoSgl. SOL...) - . < User Credentialing >
< Security & Authentication > . | - _ ,
. - D eve|opel‘ | < Web Hosting & Serving >
< Monitoring & Logging > - |nnOVatI0n
y "‘ -
FCAN
ﬁ thOﬂ c_{ Appzale = l‘,f‘» )
pg é//) Java The Go Programming Language
SDKs ‘ SDKs



APPSCALE EXTENSIONS & RESEARCH

» Plug/play multiple alternatives for each:
open source, public cloud, proprietary, legacy

= APl governance
H’ [ celery lnuum>

o STORMMOQ  5q6

WOAG . Gas

AR, Foemes0 [ hadaap
H(\ tanwnrke
HYPERTABLE R

R apacne A’mongoDB MysQqL:

o LS - ’A‘
“JBoss HA NGl
o0 ROXY mﬂ,
</ Tornado
amazon ° Z
—t -JAESE N "SR wcons

— D)




APPSCALE SOFTWARE STACK

Task Q XMPP & channel Blobstore

(RabbitMQ) (ejabberd,strophejs) (Tornado) memcached

Routing (Nginx and HAProxy)
HPC/Analy

tics

Toolkits AppController and AppServer(s)

Datastore Support Layer
(API, adaptors, plug-ins, automatic config/deploy/scale support)

Datastore

(HBase or Hypertable) Datastore

(Cassandra, MySQL
Cluster, MongoDB,
MemcacheDB, Redis, ...)




EASY APPSCALE PAAS DEPLOYMENT

Public laaS cloud (EC2, GCE) Private virtualized Cluster Private laaS cloud (Eucalyptus)
(KVM, VirtualBox, VMWare, Cloud)

LU

RN RER!

EA|SAJEAJSALSA

= AppScale Cloud
AppScale / P

AppScale Cloud . Cloud
Administrator

B The AppScale
T ‘;‘v‘g \‘ TOOIS

)

AppScale VM image/instance
contains complete SW stack

Each instance takes on 1+ roles
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