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https://drive.google.com

So where are we at today with Drive?

e Millions of users have opted in to drive.

e Access anywhere: on the web, on mobile
devices, and using Chrome OS

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

e 50 third-party Drive apps available in the
Chrome Web Store

Pretty good foundation. So what's next? You :)
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Built-in first-class, collaborative productivity apps
Documents, Spreadsheets, Presentations, and Drawings

El Lorem tpsum - Google Docs

C' | @ https://docs.google.com/document/d/18u01_2gogy7nMFRgrdmAobYkOyLdxarlhMDfR2AL4tY /edit XIS

] Lorem Ipsum - Google Docs

€ > C | @ htps//d I ion/d/ IwAD8P379dMBedr9-kbLbOQFSIXQrxG: ditésli... 7% | X

mprocopiotesti@gmal.com

Lorem Ipsum commenss | [P

File Edit View Inset Format Tools Table Help Al changes saved

mprocopitesti @gmailcom +
Lorem Ipsum e
File Edt View Inset Slide Format Amange Table Help  Last edit was made 11 minutes ago by mprocopiotest]

~  Comments

& e [ - T Nomaitext | Ada (im B ZUA-B- oM

Q [k|\-Gu-

Lorem ipsum dolor it amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod
tincidunt ut laoreet dolore magna aliquam erat volutpat.

Ut wisi enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nis! ut
aliquip ex ea commodo consequat. Duis autem vel eum iriure dolor in hendreritin vulputate velit
esse molestie consequat, vel ilum dolore eu feugiat nulla facilisis at vero eros et accumsan et
iusto odio dignissim qui blandit praesent luptatum zzril delenit augue duis dolore te feugait nulla
facilisi. Nam liber tempor cum soluta nobis eleifend option congue nihil imperdiet doming id quod
mazim placerat facer possim assum. Typi non habent claritatem insitam; est usus legentis in iis
qui facit eorum claritatem. Investigationes demonstraverunt lectores legere me lius quod i legunt
saepius. Claritas est etiam processus dynamicus, qui sequitur mutationem consuetudium
lectorum. Mirum est notare quam littera gothica, quam nunc putamus parum claram, anteposuerit
literarum formas humanitatis per seacula quarta decima et quinta decima. Eodem modo typi, qui
nunc nobis videntur parum clari, fiant sollemnes in futurum.
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Google Drive Viewer
Built-in previewer for many file types

« PDF

. Images

. Videos

o Text

« Some proprietary formats
- Photoshop
> lllustrator
- Microsoft Office

- etc.
e But..

| Basic preview only!
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2010 IEEE International Conference on Robotics and Automation
Anchorage Convention District
May 3-8, 2010, Anchorage, Alaska, USA

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

Michael J. Procopio, Jane Mulligan, and Greg Grudic

Abstract— Aut robot nay in unstructurcd out-
door cnvi is a challenging and largely unsolved arca of
active rescarch. The navigation task requires identifying safe,
traversable paths that allow lhc robot to pregress towards a
goal while iding obstacl hine learning techniques are
‘Iltll sdnptcd to this task, accomplishing near-to-far learning by

based dels using near-ficld sterco read-

ingsin onlcr to predict safe terrain and obstacles in the far ficld.
However, these methods are subject to degraded performance
when training data scts exhibit class imbalance, or skew, where
data instances of onc class outnumber those in anether. In
such scenarios, classifiers can be overwhelmed by the majority
class, and will tend to ignore the minority class. In this paper,
we show that typical outdoor ferrain scenarios are associated
wllh (ralllng data imbak and inc the i of using

pling, SMOTE, and biascd pcnaltics
technlqucs to cornci for imbalance in sterco-derived training
data. We conduct a statistically d:-licsnl repeated measures
cmpirical ¢ and d ate d far-ficld terrain
prediction performance when using such mecthods for handling
class imbalance versus taking no corrective action at all

I. INTRODUCTION

Autonomous robot navigation in unstructured outdoor
cnvironments is a challenging and largely unsolved arca of
active rescarch. The navigation task requires identifying safe,
traversable paths that allow the robot to progress towards
a goal while avoiding obstacles. Sterco vision allows for
obstacle avoidance in the near ficld (here, within 10m of

{a) LAGR Robot (b) Typial Scenario  (¢) Stereo Perception

Fig. 1: The LAGR robot (left); sample image from an outdoor
scene (center); sterco obtained from onboard cameras (right).

In the example shown in Fig. 1. this approach could be
used to predict the gecometry of the far ficld. and hence ob-
stacles and traversable terrain, beyond what sterco readings
alone could provide. With such terrain predictions in the far
ficld, the robot would follow a more natural path towards
the goal, in this case avoiding trajectories towards far-ficld
obstacles.

In general. supervised machine lcarning classifier design
assumes when training a model that the distribution of the
class labels in the training data is uniform, i.c., no skew or
class imbalance is present in the training sct. Often times,
however, this is not the case, and classifier performance
can degrade significantly as the scverity of the imbalance
increases. As a result, coping with imbalanced training data

ie the eunhirat of ananine recrarch  Annlicatinne whars clace




Google Drive Viewer

Preview photos of places you
wish you were visiting on
vacation.
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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.)
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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
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Pixlr Image Editor

Give your photos that vintage
look.

(And instantly boost your social
networking street cred.)
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Pixlr Image Editor

Give your photos that vintage
look

(And instantly boost your social
networking street cred.)

Or make lolcat memes. Your
choice.

O
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WeVideo

Don't just watch video. Edit it.

(Your friends don't need to know
you only got second place...)
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Apps bring life to the ecosystem
Fax | Edit | Render | Graph | Draw | Diagram | Sign | Publish | Map | Chart | Listen | Mock | Plan
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GeoGebra is free dynamic
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Integrate with the Google Drive SDK

Create | Open | Manage | Search | Share | Add Revisions
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Build Awesome Apps
Vibrant and Polished

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

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

O




Here's how to make your app rock



UX matters



“A foolish consistency is the hobgoblin of
little minds”

Ralph Waldo Emerson




O

users
struggled with
basic tasks
like renaming
files!



Untitled presentation
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Go mobile



Drive is mobile
Access anywhere. Web, phone, tablet, Chrome OS.
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Companion Mobile Apps: Use your app anywhere

Web-based experience on mobile device
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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 Drive/Balsamiq
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Open anywhere
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Select a file

I Google Docs

Upload

Cancel



https://developers.google.com/drive/integrate-open

Picker

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

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_1ID)
.build() ;
picker.setVisible (true) ;
}
function pickerCallback (data) {
if (data[google.picker.Response.ACTION] == google.picker.Action.PICKED) {
// Do something!

O



Be secure



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

O




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

O




Example Authorization Flow

O

-:' Request for Permission

« > C ‘ B https://accounts.google.com/o/oauth2/auth?access_type=offline&approval_prompt=force... *{,}\ X

Google

Balsamiq Mockups is requesting permission to:
» View basic information about your account
» View your email address

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

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

mprocopiotest1@gmail.com ~

e f ;"a

Balsamiq Mockups

Learn more




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

O




New File-Specific Scope - Demo

O


https://drive.google.com/

Demo (Backup)

Authorized apps

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

?) Aviary for Google Drive Revoke
4 PicMonkey Revoke
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HelloFax - Free Online Faxing & Signing
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X
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Make sharing easy
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Sharing settings

Link to share (only accessible by collaborators)

ogle.com/presentation/d/1 RDZSP3ullipCak CxEx3yNp5iCB GzbSHS D6 TIxDHaxAledit

Who has access
& 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 permissions. [Changa]



https://developers.google.com/drive/manage-sharing#launching_the_google_drive_sharing_dialog_in_your_app



https://chrome.google.com/webstore/detail/bhaonknplhhecdgjpphnooeomecgipkc

Sharing

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

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() ;

O

HTML




Be searchable



Setting IndexableText - Demo

Make the files created with your app discoverable with search!

O


https://drive.google.com

Setting IndexableText - Demo (Backup)
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Download Google Drive
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Mike Procopio Jun 26 Mike Procopio




Setting IndexableText - Demo (Backup)
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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 = setInterval (function() {
if (dirty()) A
var newRev = timeSincelastSave () > HOUR; // Been a while...
save (newRev); // New revision
}
}, 30000); // Autosave every 30 seconds if dirty
S ('#saveButton') .click (function () {
save (true); // Explicit save, create new revision

});

O



Open Google Docs Types



Directly Open Google Docs with your App

rem Ipsum - Google Docs
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Lorem ipsum dolor sit amet, consectetuer adipiscing elt, sed diam nonummy nibh euismod
tincidunt ut laoreet dolore magna aliquam erat volutpat.

Ut wisi enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nis ut
aliquip ex ea commodo consequat. Duis autem vel eu riure dolor in hendreritin vulputate velit
esse molestie consequat, vel ilum dolore eu feugiat nula facilisis at vero eros et accumsan et
iusto odio dignissim qui blandit praesent luptatum zzril delenit augue duis dolore te feugait nulla
facilisi. Nam liber tempor cum soluta nobis eleifend option congue il imperdiet doming id quod
mazim placerat facer possim assum. Typi non habent claritatem insitam; est usus legentis in iis
qui facit eorum claritatem. Investigationes demonstraverunt lectores legere me lius quod i legunt
saepius. Claritas est etiam processus dynamicus, qui sequitur mutationem consuetudium
lectorum. Mirum est notare quam littera gothica, quam nunc putamus parum claram, anteposuerit
litterarum formas humanitatis per seacula quarta decima et quinta decima. Eodem modo typi, qui
nunc nobis videntur parum clari, fiant sollemnes in futurum.
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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 imagel/jpeg, image/png, image/svg+xml
PDF application/pdf
Presentations MS PowerPoint application/vnd.openxmlformats-officedocument.presentationml.presentation
Open Office, PDF application/pdf

O




Setting up your app for this is simple

In APIs 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 b
2.
Import

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

O



Be discoverable



The CWS page is your chance to sell your app!

Pixir Editor -+ ooroamon: <.

‘ Yk Kk (387) | Creative Tools | & 222,335 users

X

OVERVIEW DETAILS REVIEWS RELATED DEBUG

rsson | Logout | Settings

Works with Google Drive

Havigaie

Full featured in browser photo
editor!

b

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
normally see in desktop applications but
just one click away. Jump in and start using
this tool, no registration required and loads
1 in matter of seconds.

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 blur tools and
many more.

O

Li


https://chrome.google.com/webstore/category/collection/drive_apps

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.

m Download Get more apps

Enter a description


https://docs.google.com/a/appsrocks.com/file/d/0Bz2X2-r-Ou9fa1d6ekR0THBTMmM/edit

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



Quick Recap



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

© 0O NO OV~ WDN -

-
4




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# It 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

Build new types of apps

« These apps are more about the
capability, the experience...

« And less about the actual file
(although state is stored in
Drive).

O

O Desmos Graphing Calculator

—
S

€  C G ntps://www.desmos.com/calculator wiN
e 0 O 0Qg
@ & O C » B O Q Q Q ® 0
save my graphs undo redo POIs projector start over zoom in default zoomout settings help
1. X
_.3
/ b 10
2. X
/" y=arctan(x) ‘
...... 5
1 5|
P
10
-5
Keypad disabled
Click on an equation to tum back on the keypad
-10




We're here for you

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

google-drive-sdk on Stack Overflow

developers.google.com/drive

806 / {)Google Drive SDK — Google * \\ |

€« C' G https://developers.google.com/drive/

\

g/ (2 Newest 'google-drive-sdk ¢ » |\

€« e [ (©) stackoverflow.com/questions/tagged/google-drive-sdk

(‘ Bxégbelopers Sesh [ o | misecpoQgungecam (1)

Home Products Events Showcase Live Groups

Google Drive SDK &N '«

About Google Drive

How Drive Apps Work

Integrate your app with Google Drive
» Get Started

» Authorize Requests o Instantly reach millions of users

) ) Google Drive
» Integrate with the Drive UI o Let users store, create, and open files anywhere .
» API Reference e Leverage Google sharing, storage, and identity o

Performance Tips

Ask a Question ‘ ﬂ

See Examples

Distribute and Market
Branding Guidelines

How Apps Work Get Started AP| Reference
» Related APIs
Learn how to start integrating

your app with Google Drive.

See how users experience apps
integrated with Drive.

Check out a simple example Ifyou know what you need to
application in your chosen know, go straight to the detailed
language. API reference for Google Drive.

Terms of Service

S StackExchange v log in | careers | chat | meta | about ' faq

S‘
=l stackoverflow

Tagged Questions info | newest | faqg  votes  active  unanswered

Sponsored links for this tag

* Google Drive Documentation
+ Google Drive

The Google Drive SDK enables developers to integrate their apps with Google Drive to enhance the end user's experience.

leamn more... | top users | synonyms

2 How to POST a large file (> 5 mb) from Blobstore to Google Drive?

» Example Apps v | have blobs stored in my Blobstore and want to push these files to the Google Drive. When | use the Google
App Engine UrlFetchService URLFetchService fetcher = ...
loads a,,sem 5 googleepp—englne| Dlobswre‘ ‘.google«inve@dkl asked 4 hours ago
Martin
Best Practices 21 views 1101

1 Append mode on Google Drive

Is it possible to perform "append" operations on a file on Google Drive? Let's say | want to save log entries
"as-they-come-in" using Google Drive, is there some sort of "append only" operation ...

1

google | & google-drive-sdk | google-drive
‘fas] jldupont

e L 21.4k 60400121

vote

asked yesterday

[google-drive-sdk]

168

questions tagged
& google-drive-sdk| about »

Community Bulletin

blog Welcome to the Argade:
Rebranding a Successful
Site

.l CAREERS 2.0

o Application to write files to our customers' google drive

We have read other posts where it is said that for us to store a file in a google drive, the client must install a
web app form the Chrome Store. But the fact is that we do not need a Web App and do ...

& google-drive-sdk

votes

asked yesterday

27, user1479738

.1l CAREERS 2.0

Support Engineer, Technology
Evangelist

Crittercism

San Francisco, CA

Software Developer
Braintree




<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



