We'll go through how to implement complete Drive apps. This is not an
introduction to Drive apps, but rather how to build your product into
Google Drive, and ensure that the experience is seamless for a user. We
will also discuss how to effectively distribute your app in the Chrome Web
Store. The example app built in this talk will demonstrate an example use
case, but otherwise be production-ready

About Mike Procopio
View full profile

About Steve Bazyl
View full profile
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How to make your apps rock
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So where are we at today with Drive? ™

O

Millions of users have opted in to drive. . N
Access anywhere: on the web, on mobile = | i
devices, and using Chrome OS = . B F

Easy-to-use, fully featured SDK with
client library support in 8 languages

50 third-party Drive apps available in the @ 6 “
Chrome Web Store rr-—-—] ’
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Built-in first-class, collaborative productivity apps
Documents, Spreadsheets, Presentations, and Drawings
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Google Drive Viewer
Built-in previewer for many file types

. Images

. Videos

o Tlext

« Some proprietary formats
. Photoshop
o lllustrator
, Microsoft Office

- eftc.
e But...

800/ u
. - °

lllustration.ai
3 Ooaiond o g e
Flle View Help m
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Google Drive Viewer

Read scintillating scientific

publications (PDFs).

O
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procopio_icra2010.pdf

File Edit View Help

>
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2010 IEEE International Conference on Robotics and Automation
Anchorage Convertion District
May 3-8, 2010, Anchorage, Alaska, USA

mprocopiotestt @gmal com ~

.-

Q, Search the document

Coping with Imbalanced Training Data for Improved
Terrain Prediction in Autonomous Outdoor Robot Navigation

Michael J, Procopio, Jane Mulligan, and Greg Grudic

. Tobot n
door cavirenmenty i a challcoglag and largely uasolved ares of
nctive rescarch. The mavigation task requires identifying safe,
traversablke pathy that allow (he robot (o progross towards a
goal while avelding ebstacles. Machine kearning techniques are
well adapted to this task, accomplishing ucar-to-far learning by
training appearunce.based medcls using near-fickd steres read.
Ings in order te predict safe torrain and obstacks in the far fickd,
Hewever, these methods ure subject te degraded performance
when training dats scts exhibit class iwbalance, or skew, where
data of onc class thesc I anether. In
such can be by the majority
class. and will tend to izpore the mimority class. In this paper,
we show that typial sutdosr fermin scenaries are assecked
with tralning data tmbatance, and cxamine the lmpact of using
undersampling, oversampling, SMOTE, and blased

W LAGR Rodot (5 Typxol Scemmio () Steweo Peroption

Fig. 1: The LAGR robot (left); sample image from an outdoor
scene (ceater); stereo obtained from oaboard cameras (nght),

In the cxampic shown 1 Fig. I, this approach could be
used 10 predict the geometry of the far fickl, and heace ob-

techniques to correct for tmbalance in sterco-derbved tralning
data. We conduct » repeated

d far-fickd terraln
prediction performance when using such methods for hamdling
chass imbakance versus taking no corrective action at all.

1. INTRODUCTION
A robot igation in d outdoor
caviroaments is a challenging and largely unsolved arca of
active rescarch. The navigation task requires identifying safe,
traversable paths that allow the robot 1 progress towards
a goal while avoiding obstacles. Stereo vision allows for
obstacle avosdance in the near ficld (here. within 10m of

stacles and ble terrain, beyond what sterco readings
alonc could provide. With such terrain predictions in the far
ficld, the robot would follow a more natural path wwards
the goal, in this case avosdiag trycctones towards far-fickd
obstacles.

In general. supervised machine leaming classifier design
assumes whea training a maodel that the distnbution of the
class labels in the training data is uniform, i.c., no skew or
clasy imbalance is present in the training set. Often times,
however. this is not the case, and classifier performance
can degrade significantly as the severity of the imbalance
increases. As a result, coping with imbalanced training data

10 the cnhinct of anmine reesanch Sanlic v whers claee




Google Drive Viewer

Preview photos of places you
wish you were visiting on
vacation.

O

I napoli.jpg - Google Docs
C A htps://docs.google.com/file/d/0B-17yX3kzzpEcXMzc1ZsQ3BmeXc/edit

pAd -

napoli.jpg

File Edit View Help

mprocopiotest! @gmak.com ~
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Google Drive Viewer

Watch that video of you getting
second place in that 5K over and
over.

(But not because you're bitter or
anything.)

O

& Mike Colder BOLDER Finish

C | B hups://docs.google.com/file/d/0B-17yX3kzzpEMjhudORZcXNxbjg/ edit

ve

[

Mike Colder BOLDER Finish Line.MOV

File Edit View Help

mprocopictest! @gmal. com «
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Built-in Apps and File Previewer - Just a Start

As an ecosystem, we can do better for the user.

works with

Google Drive

O



HelloFax

Do something useful with that
PDF.

Fax your PDFs to all your
friends for that ultimate "offline
consumption experience.

O

[{Tisign, edit, and fax documer
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m fax ﬂ Hi, mprocopictest1@gmail.com, welcome back!

Coling st @ Send a fax

Actions
1 Add (and sign) files of any kind

[l send afax
UPLOAD FiLES

@ Sign and send

E Request signature M == TIP
Edit&Sign Mdm:ﬂo?mgﬂﬂﬂ

|
Manage

J
==

{&@ Manage your documents 2 Enter fax number or email address
+1 303-555-1212 United States »
+ Cover page  + Reciplent

Invite 2 friend and youll both e Send high resoiution & color version of fax (learn more)

get 5 free pages

INVITE A FRIEND
Send it now
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Pixlr Image Editor

§ v Save and replace
I

| [ Save as copy

Give your photos that vintage
look.

(And instantly boost your social
networking street cred.)

O

X Close

. ©J Fuliscreen

O m—




Pixir Image Editor

W Save and replace

@ Save as copy

Give your photos that vintage
look

(And instantly boost your social
networking street cred.)

Or make lolcat memes. Your
choice.

A IS TEN NINJAS

S~ Amount 100|  « Apply
o= el ¢ cancel

Kevin
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WeVideo

Don't just watch video. Edit it.

(Your friends don't need to know

you only got second place...

O

)

L) WeVideo | Making Video So

- C  © www.wevideo.com/drive-editor?projectFolderExternalld=0B-17yX3kzzpER25tVUZIVGAKS3M&projectFolderExternalFileN... 1y \J
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Apps bring life to the ecosystem
Fax | Edit | Render | Graph | Draw | Diagram | Sign | Publish | Map | Chart | Listen | Mock | Plan

Graphing Calculator

Read books ¢

’ Easiest way
q o to edit and
q share video
e | Photo Editor J s s,
5uesmos 8reader for Google Drive ‘,
t: phing C by Desmo... PixlIr Editor Sreader Aviary for Google Drive Pixorial Video Maps jedi
L2 2 2] 397.018 users 138,340 users hhh kR 12,055 users. 26871 users. 10,838 users L2t 2 )

Bored with 7 Balsamiq e 9
PowerPoint? Mockups
— — GeoGebra Is free dynamic

. sliderocket ganttcr{ mathematics software for all levels

J 2 FREE scheduting & of education that joins geometry,

- - algebra, graching, and calculus
SlideRocket Loupe Gantter Balsamiq Mockups DocuSign InstallFree Nexus with Micros...
152,452 users 247,860 users et TR 27,904 users 17,978 users 11,948 users n

~ ONLINE

DOCUMENT \/\
SIGNING ’

Free Faxing & Signin
WevIDeo > S
Powerful collaborative TP
video editing he"o m

NEXUSQO

b

DriveTunes

with
LibreOffice

RightSignature
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Drive 2t = W ® —

Integrate with the Google Drive SDK e\ "
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. - B Document
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B Form (Froebird)
B Fom i\ Lorem Ipsum
[ Drawing £ Lorem lpsum
| Folder
= . .
Manage apps Mors " BG Table (beta)
EREER From template... [ifl HelloFax - Free Online Faxing & Signing
The following apps have been added to Drive. Get more apps Leam more - [l Loupe Collage
[#] Pixir Express
AutoCAD WS Optians [6] Pixeral Video
+ Use by default ¥ WeVideo for Google Drive
(& Wireframa (with Balsamig Mockips)
Balsamig Mockups Options T
+ Use by default
My Drive » Working
o =an
- TITLE OWNER
~ My Drive - -
é Pixir Express o + B Folder Test [ napoli jpg .
» [ Test Video M Lorem Ipsum DOpen ne
s-- Wa-r:lng o e Drive Viewse Open with B
hared with me . < -
|“| HelloFax - Free Online Faxing & Signing 2+ Share... e
Starred [#] PixIr Express
Recent Add star e
More GQ' s Don't show in Activity list
———— I Organize... e
Download Google Drive
Rename...

O

Mark as unviewed



Build Awesome Apps

Vibrant and Polished

e Apps that:
o Are secure
o Put the user first
o Integrate well with Drive

e Let'slook at 9 things you can
do to get there.

O




Here's how to make your app rock
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UX matters




“A foolish consistency is the hobgoblin of

little minds”

Ralph Waldo Emerson




users
struggled with
basic tasks
like renaming
files!

(\ Source: Google Internal UX study on Drive Apps



Table Help All changes saved

My Doc
File Edit View it Format Tools
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File Info : : -
Account Info

Navigation & File
operations

Content

O

porttitor laoreet, sapien velit rutrum urna, et tempor neque arcu a orci. Fusce arcu ante,
lacinia vitae mattis non, pulvinar non lectus. Suspendisse justo velit, pellentesque non

Collaboration

fermentum nec, sollicitudin nec erat. Sed a magna non ipsum pellentesque sollicitudin.
Aliquam erat volutpat. Sed nisl lacus, venenatis ut dapibus a, vehicula vel quam.
Aenean mi neque, volutpat vel congue at, rhoncus quis augue. Nulla sed mollis tellus.
Suspendisse ulfrices ullamcorper sem ac aliquam.

In et leo ac libero faucibus fermentum. Praesent pellentesque mi nec nunc malesuada
non ornare libero aliquam. Integer eget posuere eros. Curabitur porta sodales ornare.
Duis leo lectus, consectetur vel accumsan ac, luctus ut metus. Suspendisse accumsan
lorem id felis iaculis cursus. Aenean laoreet euismod arcu, eget molestie purus congue
ac. Curabitur est nisi, lacinia quis suscipit in, interdum vel turpis. Quisque vitae
commodo sem. Donec arcu lectus, feugiat ac scelerisque vitae, ultrices non dui. Sed at
augue nisi.

Suspendisse aliquet turpis quis elit posuere consectetur. Nam in ultricies diam. In eget
massa vel sem feugiat ultricies. Quisque quis vestibulum mauris. Suspendisse eget
quam nulla. Donec eleifend sapien sit amet magna porttitor volutpat. Ut bibendum
massa sit amet eros tincidunt nec mattis quam mollis. Phasellus enim purus, tempor quis
scelerisque ac, elementum ac quam.
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Drive is mobile
Access anywhere. Web, phone, tablet, Chrome OS.




Companion Mobile Apps: Use your app anywhere

Web-based experience on mobile device

O

.) drive.aviary.com/
o
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Companion Mobile Apps: Use your app anywhere

Native App experience
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Full Drive App integration with Chrome OS

Google Drve > Balsamig

AR fles saved in this folder are backed up criine automatically

Learn more

l Welcome to Google Drive! ‘

v Name

v [ Drive Maociup benerd

My Famiy Vazateo/

Best Kntten Pctre Evar pog
Joe's Diner menudoc (shared)
Get Wel Card For Larry gdoc




Open anywhere




Select a file
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Picker

<script sre="http://www.google.com/jsapi"></script>

google.setOnLoadCallback (initPicker) ;
google,load('picker', "1");

function initPicker () {
... // Library ready

function showPicker () {
var picker = new google.picker.PickerBuilder()
.addView (new google.picker.DocsView())
.setCallback (pickerCallback)
.setAppId (YOUR_APP_ID)
.build() ;
picker.setVisible (true) ;
}
function pickerCallback(data) {

if (data[geocogle.picker.Response.ACTION] == google.picker.Action.PICKED) {
// Do something!

O

HTML

JS
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Scopes with the Google Drive SDK

Full, file-specific, apps, read-only

Scope

Meaning

https://www.googleapis.com/auth/drive.file

Per-file access to files created or opened by
the app

https://www.googleapis.com/auth/drive

Full, permissive scope to access all of a user's
files. Request this scope only when it is strictly
necessary.

https://www.googleapis.com/auth/drive.apps

Allows apps access to the list of Drive apps a
user has installed.

https://www.googleapis.com/auth/drive.readonly

Allows read-only access to file metadata and
file content

https://www.googleapis.com/auth/drive.readonly.metadata

Allows read-only access to file metadata, but
does not allow any access to read or download
file content




Scopes with the Google Drive SDK

Narrow File-Specific Scope is best for you and your users

Scope

Meaning

https://www.googleapis.com/auth/drive.file

Per-file access to files created or opened by
the app

https://www.googleapis.com/auth/drive

Full, permissive scope to access all of a user's
files. Request this scope only when it is strictly
necessary.

https://www.googleapis.com/auth/drive.apps

Allows apps access to the list of Drive apps a
user has installed.

https://www.googleapis.com/auth/drive.readonly

Allows read-only access to file metadata and
file content

https://www.googleapis.com/auth/drive.readonly.metadata

Allows read-only access to file metadata, but
does not allow any access to read or download
file content




Example Authorization Flow

2§ request for Permission

« > C IE https:/ /accounts.google.com/o/oauth2 fauth?access_type=offline&approval_prompt=force... ﬁﬁ'] X

GOUSIQ mprocopiotest @gmail.com ~

Balsamiq Mockups is requesting permission to:
* View basic information about your account

+ View your email address

Balsamig Mockups
~ View and manage Google Drive files that you have opened or created with Learn more
this app

View files from Google Drive that you have opened with this app
Save changes to files that you have opened with this app
Create new files in Google Drive using this app

o Perform these operations when I'm not using the application

g o

O



New File-Specific Scope
Authorization text

Google OAuth 2.0 Playground is requesting permission to:

v View and manage Google Drive files that you have opened or created with
this app

View files from Google Drive that you have opened with this app
Save changes to files that you have opened with this app
Create new files in Google Drive using this app




New File-Specific Scope - Demo




Demo (Backup) 5z s—

™ Test Image.jpg My Drive e
v 2 'Rome_Collosseum.jpg My Drive me
X
AuloriZac hpps ! HalloweenGangPearlSt.jpg Shared My Drive Ope
You have granted the following applications to IRome_Collosseum.jpg: & Google Drive Vi Open with ’
[ Aviary for Google Drive Revoke @ Aviary for Google Drive 2+ Share... ,
€ PpicMonkey Rivoke HelloFax - Free Online Faxing & Signing
r PicMonkey Add star
PixIr Editor Don't show in Activity list
Il Organize...

Get more apps
Rename...

Authorized apps

You have granted the following applications access to IRome_Collosseum.jpg:

) Aviary for Google Drive Revoke
4 PicMonkey Revoke
Pixir Editor Revoke

[




Make sharing easy




Sharing settings

Link to share (only accessible by collaborators)

ogle.com/presentation/d/1RDZSP3ullipCak CxEx3yNp5iCBGzb5HS D6 TIxDHaxA/edit

Who has access
a Private - Only the people listed below can Change...
access
. Steven Bazyl (you) sbazyl@google.com Is owner
Add people:

Enter names, email addresses, or groups...

Editors will be allowed to add people and change the permissicns. {Change]




Sharing

<script src="https://apis.google.com/js/client.js"></script> HTML

gapi.load('drive-share', initSharing);
function initSharing{() {
// Library loaded

function share (docId) {

var client = new gapi.drive.share.ShareClient (YOUR APP ID);
client.setItemIds ([docId]) ;
client. showSettingsDialog() ;



Be searchable




Setting IndexableText - Demo

Make the files created with your app discoverable with search!




Setting IndexableText - Demo (Backup)

O

Search Images Ma

Drive
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Drive
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+ My Drive
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Recent
More «

Download Google Drive

| stellar
Q, 'stellar - search docs

TITLE
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[{5 Really Exciting Words!.mind Shared Disgrams

OWNER
e
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Mike Procopio
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LAST MODIFIED
11:08 am ma
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Setting IndexableText - Demo (Backup)

O

& Search results - Google Driv x/ &l Spectacular - MindMeister I %

~  C B https://www.mindmeister.com/180686740
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e

Currently editing: No one else is editing this mind map [
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Color
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Save early, save often




users
assumed
their work
was auto-
saved

Source: Google Internal UX study on Drive Apps

O



Autosave complexities

Mutations vs. Blobs
Quota vs. Timeliness
Frequency vs. History

O



Autosave psuedocode

var autosaver = setlInterval (function() {
if (dirty()) A

var newRev = timeSincelastSave () > HOUR; // Been a while...

save (newRev); // New revision

}
}, 30000); // Autosave every 30 seconds 1f dirty

S('"#saveButton') .click(function() {

save(true); // Explicit save, create new revision

b)s

O



Open Google Docs Types




Directly Open Google Docs with your App

B sliderocket




Example Export Formats

Google Doc Format Conversions Format Corresponding MIME type
Documents HTML text/html
Plain text, Rich text text/plain, application/rtf
Open Office doc application/vnd.oasis.opendocument.text
PDF application/pdf
Spreadsheets MS Excel application/vnd.ms-excel
Open Office sheet application/x-vnd.oasis.opendocument.spreadsheet
Drawings JPEG, PNG, SVG image/jpeg, image/png, image/svg+xmi
PDF application/pdf
Presentations MS PowerPaint application/vnd.openxmliformats-officedocument.presentationml.presentation
Open Office, PDF application/pdf

O




Setting up your app for this is simple

In APls Console, Specify your MIME types, check the "Import" checkbox

Default MIME Types
List MIME types that your application can open. Users can make your application open files with these MIME types by default.

1. text/plain %
2. |
Import

| Allow users to open files that can be converted to a format that this app can open



Be discoverable




The CWS page is your chance to sell your app!
PixIr Editor B [+ aoprockrome | < |

‘ *hkkkk (387) CreativeTools &

OVERVIEW DETAILS REVIEWS RELATED DEBUG

Works with Google Drive

Full featured in browser photo
editor!

bl

Pixir presents a full featured photo editor
direct in your browser, no download, no
wait and 100% free.

If you are used to working with Gimp, Paint
shop pro or even Photoshop you will feel
right at home with this online image editor.
It contains lots of the features that you
normaily see in desktop applications but
just one click away. Jump in and start using
this tool, no registration required and loads
in matter of seconds.

Coky sectr

PixIr editor is the most popular advanced
photo editor online!

Some of the tools included are, red eye
reduction, spot heal tool, drawing tools,
clone tools, sharpen and blurtools and
many more.

O

e

0



Viral adoption

O

No preview available

This item was created with Balsamiq Mockups, a Google Drive app.

By installing the app, you will get access to all of its features, including
preview.

Download Get more apps

Enter a description



Declaring file types

Chrome Web Store Manifest Example

"intents": {
"http://drive.google.com/intents/opendrivedoc": [
{
"type": ["text/plain",
"application/vnd.google.drive.ext-type.txt"],
"href": "https://www.yourapp.com/",
"title": "Open",
"disposition" : "window"

by

O
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Recap

Nine things you can do
to make your app rock:

Be consistent (UX matters)

Go mobile

. Make sharing easy

. Be secure

. Open anywhere

Be searchable

. Save early, save often (autosave)
. Open Google Docs types

. Be discoverable

”~
S g




Opportunity

What are you going to build?




Zillions of files stored in Drive...
Files of all types

Images

Videos

PDFs

Documents, Spreadsheets, and Presentations
Text and RTF files

HTML, XML and CSS

ZIP and RAR archives

Source code: JS, Java, PHP, Python, C# If we needed an app in

the desktop days... we

How can we bring life to these files? need it now in the cloud!

O



Add your own file type rr——

€ = C [ hitps://www.desmos.com/calculator {;
Build new types of apps
P pp CRE_AF=RRRR SRR ]

. These apps are more about the /|y=s | "

capability, the experience... (7| rmstents )
« And less about the actual file -

(although state is stored in S

Drive). T L

Keypad disabled
Click on an equation to tum back on the keypad

-0

O



We're here for you

Developer advocates & engineers standing
by to accept your donation feature request

developers.google.com/drive

¢-

5

& (‘::’._OA

google-drive-sdk on Stack Overflow
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How Drtve Appn Work

Integrate your app with Google Drive

» Get Btarted

o Atcrae Socuts * instantly reach milions of users u a\ e >
* rtagrane win P Drive L z oogie Urive

« Let users store, create, and open files arywhere

+ AP Refewrce * Leverage Google sharing, storage, and icentity a m B ? ‘9 E ‘

+ Txample Acon

Oowrtonss
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Partormarce Ten | A | —
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How Apps Work Get Started See Examples API Reference
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tanguage APLreferencs for Google Drive.
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* Googe Deve '«

Tha Google Orive SO enables developrs 5 tegrate thee 2508 with Googlo Drive 10 erhance the end giar's expenence
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<Thank You! />

Get started with the SDK:
developers.google.com/drive

Get help on the Stack Overflow forum:
http://stackoverflow.com/questions/tagged/google-drive-sdk

Discover and install apps:
https://chrome.google.com/webstore/category/collection/drive_apps

And... Come and talk to us now!

Mike Procopio Steven Bazyl
googplus.org/mike profiles.google.com/sqrrrl
mikeprocopio.com




