Building Scalable APIs

Joe Gregorio, Google



What do you mean by Scaling?



Scaling for QPS

Make each request stateless.
Not what this talk is about.



For one API

. Server Implementatation
. Client Library
. Documentation

. Samples



100X

"Right design at X may be very wrong at 10X or 100X"
-Jeff Dean

http://static.googleusercontent.com/external_content/untrusted_dlcp/research.google.com/en/us/people/jeff/\WSDMQ09-keynote.pdf



http://static.googleusercontent.com/external_content/untrusted_dlcp/research.google.com/en/us/people/jeff/WSDM09-keynote.pdf

http://code.google.com/more
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For one hundred APls

Mx N

M =# APIS (~100)
N = # Languages (~9)

server + client + documentation + samples



The old way

e Java Library

e Atom and AtomPub

e Teams run their own servers
e API definition in code

e Documentation: Hand written

e Clients: Hand written



The old way didn't scale at 100X

e Java Library

e Atom and AtomPub

e Teams run their own servers
e API definition in code

e Documentation: Hand written

e Clients: Hand written



The new way

e API Service

e RESTful JSON



APl Service

e Machine readable description of the API
e Protocol Buffer Interface

e RESTful JSON default



RESTful JSON

e Data vs Documents

o internal and external developers

e Embed vs Envelope
e Partial
e Namespaces

e Collections vs Collections+



Discovery

e Public machine readable description
e APIs Explorer

e Client Libraries

o 777



Discovery

{

"kind": "discovery#directoryList",
"items": |
{
"kind": "discovery#directoryItem",
"id": "adsense:v1l",
"name": "adsense",
"version": "v1",
"title": "AdSense Management API",
"description": "Gives AdSense publishers access to their inventory
and the ability to generate reports",
"discoveryLink": "./apis/adsense/vl1l/rest",
"icons": {
"x16": "http://www.google.com/images/icons/product/adsense-16.png",
"x32": "http://www.google.com/images/icons/product/adsense-32.png"
I
"documentationLink": "https://code.google.
com/apis/adsense/management/",
"labels": |
"labs"

1,

"preferred": true

by



Discovery

"kind": "discovery#restDescription",

"id": "plus:vl",

"name": "plus",

"version": "v1",

"title": "Google+ API",

"description": "The Google+ API enables developers to build on top
of the Googlet+ platform.",

"icons": {

"x16": "http://www.google.com/images/icons/product/gplus-16.png",

"x32": "http://www.google.com/images/icons/product/gplus-32.png"

I

"documentationLink": "http://developers.google.com/+/api/",

"labels": |

"labs"

1,



Discovery

"basePath": "/plus/v1l/",
"parameters": {
"fields": {
"type": "string",
"description": "Selector specifying which fields to include in a
partial response.",

"location": "query"

by

by



Discovery

"auth": {
"oauth2": |
"scopes": {
"https://www.googleapis.com/auth/plus.me": {
"description": "Know who you are on Google"
}
}
}
I

"schemas": {

I



Discovery

"resources": {
"activities": {
"methods": {
"get": {
"id": "plus.activities.get",
"path": "activities/{activityId}",
"httpMethod": "GET",
"description": "Get an activity.",
"parameters": {

}
by

"parameterOrder": [
"activityId"
]I
"response": {
"Sref": "Activity"
by
"scopes": |
"https://www.googleapis.com/auth/plus.me"
]
}I



Discovery

import httplib2
import json

import uritemplate
import urllib
import urlparse

DISCOVERY URI = "https://www.googleapis.com/discovery/vl/apis/urlshortener/vl/rest"
h = httplib2.Http ()

resp, content = h.request (DISCOVERY URI)

discovery = Jjson.loads (content)

BASE URI = urlparse.urljoin(DISCOVERY URI, discovery['basePath'])
class Collection (object): pass

def build(discovery, collection):
for name, resource in discovery.get ('resources', {}).iteritems():
setattr (collection, name, build(resource, Collection()))
for name, method in discovery.get ('methods', {}).iteritems{():
setattr (collection, name, createNewMethod (name, method))
return collection

def createNewMethod (name, method) :
def newMethod (**kwargs) :
body = kwargs.pop ('body', None)

url = urlparse.urljoin(BASE URI, uritemplate.expand(method['path'], kwargs))
for pname, pconfig in method.get ('parameters', {}).iteritems():
if pconfig['location'] == 'path' and pname in kwargs:

del kwargs|[pname]
if kwargs:

url = url + '?' + urllib.urlencode (kwargs)
return h.request (url, method=method['httpMethod'], body=body,
headers={'content-type': 'application/json'})

return newMethod

service = build(discovery, Collection())
print service.url.insert (body="'{"longUrl": "http://www.google.com/"}"') [1]



Discovery

DISCOVERY URI = "https://www.googleapis.com/discovery/vl/apis/urlshortener/vl/rest"
h = httplib2.Http ()

resp, content = h.request (DISCOVERY_ URI)

discovery = json.loads (content)

BASE URI = urlparse.urljoin(DISCOVERY URI, discovery|['basePath'])
class Collection(object): pass

def build(discovery, collection):
for name, resource in discovery.get('resources', {}).iteritems():
setattr(collection, name, build(resource, Collection()))
for name, method in discovery.get('methods', {}).iteritems():
setattr (collection, name, createNewMethod (name, method))
return collection

def createNewMethod (name, method) :
def newMethod (**kwargs) :
body = kwargs.pop('body', None)
url = urlparse.urljoin(BASE URI, uritemplate.expand(method['path'], kwargs))
for pname, pconfig in method.get('parameters', {}).iteritems():
if pconfig['location'] == 'path' and pname in kwargs:
del kwargs|[pname]
if kwargs:
url = url + '?' + urllib.urlencode (kwargs)
return h.request(url, method=method['httpMethod'], body=body,
headers={'content-type': 'application/json'})

return newMethod

service = build(discovery, Collection())
print service.url.insert (body='{"longUrl": "http://www.google.com/"}"') [1]



Further Reading

How Google Builds APIs - 1/0 2010
http://goo.gl/MZ5Up

Google APls Discovery Service
http://code.google.com/apis/discovery/


http://code.google.com/apis/discovery/

Internship and new grad opportunities

Software Engineer

Develop new applications that can make a difference to millions of people. Work on next-generation
technologies and software solutions.

Associate Product Manager

Bring Google’s newest products and technologies to market. APMs work with Engineering to develop
cutting-edge products that anticipate and exceed market requirements.

Associate Technology Manager

Work with Google's most strategic partnerships around the world to bridge the gap between
engineering and sales in developing, distributing, monetizing, and marketing Google's latest products
& technologies.

User Experience Designer

Critical thinkers with a good design sense, a strong technical background, and an eye for making
things better. Your work can have an impact on the web experience of millions of Google users.

Apply: www.google.com/students/eng



Application Process

Full-Time Internship

Apply! Submit your resume and unofficial Apply! Submit your resume and unofficial
transcripts. http://www.google. transcripts. http://www.google.com/students/eng
com/students/eng

Two general fit technical phone interviews. Two technical phone interviews.

Second round onsite technical interviews. Host and project matching.

Offer Offer.



