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The documentation explains how to build Image Webs.
Who is this for?

The tutorial section is written for anyone who wants to visualize their own large-scale image collection as an image
web. No programming is required. The manual section is for users who want to hack on the code of the matching
pipeline used to build the image webs itself. All of the code is open source and available from github.

What is this?

The Image Webs Cloud Toolkit (IWCT for short) creates a computing environment on Amazon’s EC2 cloud with the
Image Webs software pipeline installed and ready to use. This environment consists of two elements: the workstation
and the cluster. You connect to the workstation from your local machine. From the workstation, you can prepare your
image datasets and launch a cluster to run the processing pipeline on your datasets.
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IWCT Computing Environment
workstation A persistent remote workstation setup for you in the AWS cloud.
cluster A temporary cluster setup for you in the AWS cloud on-demand.
How much does it cost?

The IWCT software is opensource and free to use. However, you pay amazon for whatever resources you use. Roughly
$1 per day to run the workstation and $6 per hour to run a typical cluster. See the estimating costs section for details.
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1.1 Tutorial

1.1.1 Setup

You must install NX client on any computer from which you wish to work. Also because IWCT launches computer
resource on the public Amazon Web Services cloud, you’ll need to create an AWS account.

Note: You’ll need to provide a credit card and phone number to create an AWS account.

Install NX Client

The NX client allows you to use another computer remotely as if it were your local machine. It provides a fast
full-screen GUI session even across poor connections. Please install the NX client for your OS:

¢ Linux
e Mac OSX 10.3-10.6
e Mac OSX 10.7

¢ Windows

Create AWS Account

1. Go to http://aws.amazon.com
2. Click the Sign Up button

3. Follow the on-screen instructions

Note: If you are a student or researcher, you can request a grant for free AWS credits. When your grant credit is
exhausted, your credit card will be charged once again.

Warning: You are responsible for any charges you accrue for use of AWS resources. When you complete a work
session, always login to your AWS management console and check that your workstation instances are stopped
and your cluster instances terminated to avoid accidently wasting resources.



http://turing.une.edu.au/~comp131/FAQs/nxclient/
http://graphics.stanford.edu/~heathkh/projects/nx/client/linux/
http://graphics.stanford.edu/~heathkh/projects/nx/client/mac/nxclient-3.5.0-7.pkg.zip
http://graphics.stanford.edu/~heathkh/projects/nx/client/mac/OpenNX-0.16.0.729.dmg
http://graphics.stanford.edu/~heathkh/projects/nx/client/win/
http://aws.amazon.com
http://aws.amazon.com/grants/
https://console.aws.amazon.com/ec2/v2/
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1.1.2 Launch workstation

The IWCT workstation console allows you to start, stop, and connect to your workstations from any internet connected
computer.

Note: Make sure NX Client is installed on the computer you are using and that you can login to the AWS Management
Console.

To start and connect to your workstation:
1. Go to the IWCT workstation console: http://iwct.dasgizmo.net
2. Click login and enter your username and password (or click register if you don’t have an account).

3. Click the connect button next to a workstation workstation (or the create new workstation button if no work-
stations are listed).

Use ctrl-alt—f to use nx-client in fullscreen mode. Here are some more handy NX Client keyboard shortcuts.

Note: After login, you’ll be prompted for your AWS Access Key. Follow the guide here to get your AWS Access Key.

1.1.3 Prepare dataset

Note: Perform the following steps from your IWCT Workstation (i.e. connect using the NX client). You may want to
open this page in a browser running on the IWCT Workstation for convenience.

You can either use an default example image dataset or provide your own image files.

Optional - Prepare your own dataset

To use your own image collection, you’ll need to place jpeg format image files in an archive file (tar or zip). Any
directory structure is fine, non-JPEG files will be ignored.

Note: For convenience, place your .zip or .tar file on a webserver so you can easily download it to your workstation
in the next step.

Import Data

Open a terminal (right click on desktop and select Open in terminal from the context menu) and enter the following
command.

iwct_import_dataset

Atthe prompt Please enter url to dataset archive:, provide the path to your tar or zip image archive
in URL format (or use the URL for the example dataset).

Note: If your file is copied locally on the workstation use the URL prefix file:// instead of http://.

At the prompt Please enter name for dataset (no spaces) :, provide a name for your dataset (no
spaces - only letters, numbers, underscores).

This creates a new dataset directory /home/ubuntu/Desktop/datasets/dataset_name containing a
PERT file imageid_to_image.pert containing your dataset images.
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1.1.4 Launch cluster

Login or register a new account at http://www.mapr.com/Log-yourself-in-mapr

£ Login to MapR | MapR =

o (€] [D www.mapr.com/Log-yourself-in-rmapr c’,‘gl =

MapR Blog | Support | Contact Us | LoginRegister | EES || || = @

MAPR
oO6S

EASY. DEPENMDABLE. FAST

SOLUTIONS ~ PRODUCTS  SERVIC OR ARTNERS

HOME > LOGIN » LOGIN

If you are not currently a member, please register here.

First Name: o
. Last Name: w
Logln Company: [T]
s @ Email: (1)
Password Country: |United States |0
State: | Select State v
O Remember me Zip:
Phone: (1)
Forgot password? Password: °
Verify Password: (1]

REGISTER

Required field @

4]

Open a terminal, and start a cluster with 5 nodes

cirrus_cluster_cli create 5

When the prompt shows this message, open the indicated URL in a browser.
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Terminal - | O

File Edit View Search Terminal Help

TASK : [REStart apache] RS S EEE EE L EEEEEEE LSS

waiting for web ui to be ready...

testing: https://ec2-54-226-32-126.compute-]

testing: https://ec2-54-226-32-126.compute-] Hint: Right click on URL and select
"Open link" from context menu.

Your master node is ready...

F o e e e ok e e e ke o e o e o ke o e o e ok e o PleaSE In Free LlCEI‘iSE F o e e e e o ke o e o e o e o e e e ok e e e ok

password: mapr

2. Click "Add License via Web" button and follow on-screen
instructions to add a free M3 license.

3. Return to this console and press any key to continue...

After installing M3 license, PRESS ANY KEY to start launching worker node5...|

Hint: Hover and right click on the URL and select Open link in browser from the context menu.

Click the Proceed anyway button.

Note: You can safely ignore the scary looking SSL warning.

6 Chapter 1. Contents



Image Webs Cloud Tools Documentation, Release 0.1

| "] SSLErrar

sued by an eniity that is not tfrusted by your computer's operating
that the server has generated lts own security credentials. which

or identity information, or an attacker may be trying to intercept your

¥ou shau proceed, especially if you have never seen this waming before for this site
Proceed amyway

P Help me understand

Login as the root user.

username | root
password | mapr

ﬁ MapR Technologies

%3 .&% \j I@Dﬂﬁ:.-".-"ec2-184—?2—154-6?.c0mpute-1.amazonaws.com:8443

MapR Technologies

Username: | root

Password: |H+-|

Click the Add license from web button.
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ﬁ MapR - my.clustercom- [ x W

5° » &) &(D}tﬁ ec2-107-22-138-20.compute-1l.amazonaws.com: 544 3 /3¢

License Management

Current Licenses Cluster |D: | BT02225126083181487

MName - Expires Nodes Delete

MapR Base Edition unlimited /A

Add licenses via Web)

Aod license via upload =

Or, add license via copy/paste »

Apply Licenses  Cancel

If not yet done, create a MapR account (set the remember me option to skip this step next time).

Select M3 license and click the Register button.

8 Chapter 1. Contents



Image Webs Cloud Tools Documentation, Release 0.1

B MapR Technologies | Map %

g Wﬁ? \j ID mwv.mapr.com.-"index.3I'.3?-33ti-3r|=c-:n‘-c-:n‘:’-ﬁle'&tasI<=addclLlste'&lten‘id=0&c‘?',F'.\E‘ =

M E PR. MapR Blog | Support | Contact Us | Logout | M?

TECHMNOLOGIES
EaSyY. DEFPEMDABLE. FAST

SOLUTIONS PRODUCTS SERVICES SUPPORT COMPANY PARTNERS

Register cluster

® M3

Free and available for unlimited production use. Support is provided on a community basis and through MapR's Forums
' M5 Trial

The M5 Edition is a subscription software offering that includes features such as mirroring. snapshots, NFS HA, data p
is ideal for the most demanding mission-critical enwvironments. The M5 Edition also offers full support, on-demand patch|

SOLUTIONS PRODUCTS RESOURCES SERVICES SUPPORT

4] 1 | - |'>'I.

Click the Return to your MapR Cluster Ui link.

Click the Apply Licenses button.
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ﬁ MapR Technologies % WY

5 ""'(>> o &(D}tﬁ ec2-107-22-138-20.compute-1.amazonaws.com: 344 3/7r

License Management

Current Licenses Cluster ID: | B702225126083181467

Name Issued Expires Nodes Delete

MapR M3 Edition Jun 12, 2013 unlimited [%]
MapR Base Edition unlimited /A

Add licenses via Web
Add license via upload = Llcense addEd.

Or, add license via copy/paste »

Click "Add Licenses via Web' to auto-retrieve license records, stered with MapR. When you are
finished adding licenses, click "Apply Licenses’ below. The e wil reload.

Return to the console and press ENTER key to continue...
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Terminal

File Edit View Search Terminal Help

TASK: [Restart apache] EE S S EE L EEEEEEEEEEEEEES

waiting for web ui to be ready...
testing: https://ec2-54-226-32-126.compute-1.amazonaws.com: 8443
testing: https://ec2-54-226-32-126.compute-1.amazonaws.com: 8443

Your master node is ready...

F o e e e ok e e e b o e o e o ke o e o e ok e o PleaSE InStall Free Llce.nSe F o e e e e o ke o e o e o e o e e e ok e e e ok

1. Log in to MapR Web UI...
url: https://ec2-54-226-32-126.compute-1.amazonaws.com:8§443

username: root
password: mapr
2. Click "Add License via Web" button an -5Creen

instructions to add a free M3 license

3. Return to this console and press any ontinue...

After installing M3 license, PRESS ANY KEY to start launching worker node5...|

When the script finishes, the MapR control panel should look like this (one green square for each node you requested).

ﬁ MapR - iwct - Dashboard =
@D @

EE 'weT Docs

(€} |@:mqﬁ:mp-10-156—161—231.ec2.intemat:8443f#dashboard w =

Loggedin as root | Blog | Support | Help | mapr.com | Logout
Manage Licenses v.2.1.3.19871.GA

M A p R Cluster Name: iwct

TECHNOLOGIES

Mavigation . Dashboard *
[ & Cluster \ [«]
5 MapR-FS Cluster Heat Map - 5 Nodes on 2 Racks Show Legend Health = | Cluster Utilization @ Savings: 0% €0
[®( 5 NFS HA 9% Utilized Total
(5 Alarms 1: fcldbonly CPU % 1% lcores 160 cores
(5 System Settings [ | Memory 29%% B39GB  292.6GB
(%] HBase 4: Idata/us-east-1b/rack001 Disk Space % 980GR  139TE ]
| JobTracker [ TT 11 3
| CLDB MapReduce
[*<| Terminal Running Jobs 0
i#) Nagios Alarms - No Alarms Raised [*] |QueuedJobs 0
Running Tasks 0
Running Map Tasks (1] —
Running Reduce Tasks (1]
Map Task Capacity 120
Reduce Task Capacity 112
Map Task Prefetch Capacity 120
Blacklisted Nodes 0
Services
Actv Stby Stop Fail Total| |~

1.1. Tutorial
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1.1.5 Run pipeline

Open a terminal (right click on desktop and select “Open in terminal” from the context menu) and enter the following
command.

iwct_run_pipeline

Next you will be prompted to select a dataset from the list of datasets you previously imported using the
iwct_import_dataset command.

1.1.6 View Results

When the iwct_run_pipeline command completes, you will have a results/html directory with a self-
contained static website that can be used to view the results. Simply copy the directory to any webserver to publish
your image-graph viewer on the web.

An easy way to view the result locally is to start a python webserver for the html directory like this:

cd /home/ubuntu/Desktop/datasets/{dataset_name}/results/html
python -m SimpleHTTPServer

Now open a webbrowser to the url output by the python command (e.g. http://localhost:8000).

Note: The viewer inside the html directory is self-contained and portable. Simply copy the html directory to any
webserver to share your image-graph viewer with others.

1.1.7 Shutdown

When the you are finished running the image webs pipeline, don’t forget to terminate the cluster. Otherwise, you may
end up with a LARGE bill.

cirrus_cluster_cli destroy

Warning: All files on the maprfs:// file system will be lost, be sure any data you wish to retain is copied to the
IWCT workstation.

When you are finished using the workstation, click the “Turn Off” button in the IWCT Console. When your work-
station is shut-off, you are not charged for instance-hours but continue to pay for retaining the instance storage (on
an EBS volume). You can later return to the IWCT Console and click “Turn On” to start working where you left off.
When you are done with the workstation and no longer wish to retain the storage, Open the Options menu and click
Destroy to delete the workstation and storage.

Warning: You are responsible for any charges you accrue for use of AWS resources. When you complete a work
session, always login to your AWS management console and check that your workstation instances are stopped
and your cluster instances terminated to avoid accidently wasting resources.
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1.2 Manual

1.2.1 Workstation

Add Storage

This section explains how to add storage space.
1. Login to the IWCT Console
2. Click the “Options” button next to your workstation
3. Click the “Add Storage” item from the options menu
4. Follow the on-screen instructions

5. Start and connect to verify workstation storage was increased

1.2.2 Cluster

* How to create, manager, destroy cluster

1.2.3 Estimating costs

The IWCT software is opensource and free to use. However, you pay amazon for whatever resources you use.

workstation The workstation costs $0.14/hr when running (or about $1 for typical workday). The work-
station can be turned on and off as needed (and the data persists). The workstation storage costs <
$1 per month. When you are done using a workstation and no longer want to pay to keep the data,
you can destroy it.

cluster You can start a private cluster from your workstation in minutes when you need to compute, copy
the output from the cluster FS back to your remote desktop, and destroy the cluster. The cost of
running a cluster depends depends on the number of nodes and the type of nodes.

1.3 Guides

1.3.1 How to get your AWS Access Key

Go to https://console.aws.amazon.com

Click on your username in the top navigation bar and then click the Security Credentials option in the drop down
menu.

1.2. Manual 13
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1AM Management Consc »

&e (& [ https://console.aws.amazon.com/iam/home#home
Services v
| pashboara | Getting Started My Account ==
4
. Account Activity
Details
5 AWS |dentity and Access Management (IAM] Usage Reports S resources.
roups
Security Credentials
Users Create
Rales )
Sign Out
Password Palicy =
what Are What Are what Are wWhat Are
Users? Groups? Permissions? Roles?
n]
Users ‘ 8 Groups D ) Roles
@ neeract enable 4 . allow
with you ta = o AWS
websites and manage E”’”.'SS'“hr?Sh services and 1AM
Services. permissions far Spicw whie users to act an
multiple users. actions a user yaur behalf.
can perfarm. ||
Security Status = 1AM Resources =
> RootAccount g4, Disabled lanage MFA ‘You are using the following IAM resources. @
WIFA Device
)y Password 4L Disabled Manage &8 1 Group(s)
Palicy Password Palicy ; 1 User(s)
W 1 Pnlafel z
@ 2008 - 2013, Amazon Web Services, Inc, or its affiliates, All rights reserved. Privacy Policy Terms of Use Feedback

Click the Continue button to dismiss the dialog.
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7 1AM Management Consc =

@0 > @ [https:chnsnle.aws‘amaznn.cnmfiamfhome?#security_credential

‘You are accessing the configuration page for your root account crede oot account pravides unlimited
access to your AWS resources.

To better secure your account, follow an AWS best practice by creati Psing AWS |dentity and Access
Management (IAM) users with limited permissions. Far mare informatiorfg®ee the introductory video .
Get Started with IAM Users | Continue

[ Don't show me this message again

Click the + button next to Access Keys and then click the Create new root key button.
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1AM Management Consc =

(& [ https://console.aws.amazon.com/iam/home?#security_credential

Services v
Dashboard | H H [+]
. Your Security Credentials N
Detail Use this page to manage the credentials for your AWS account. To manage credentials for AWS ldentity and
etalls Access Mangement (IAM) users, use the |AM Consaole .

Groups To learn mare about the types of AWS credentials and how they're used, see AWS Security Credentials in AWS
General Reference.

Users
+ Password

Roles

Password Policy + Multi-Factor Authentication (MFA) |

=l Access Keys

MNote: You can have a maximum of two access keys (active ar inactive) at a time.
Created Deleted Access Key ID Status Actions

Jul2nd 2013 AKIANYNZUSURDURLYALA  Active  Make Inactive | Delete
Jul2nd 2013 Jul 2nd 2013 AKIAJNZEBHOAZBBFRERA  Deleted

Jul2nd 2013 Jul 2nd 2013 AKIAIGVAOYBEITQ4RDWA  Deleted
Jul 1st 2013 Jul 2nd 2013 AKIAIMJRLSBRCEWLEZKA  Deleted
Jul 1st 2013 Jul 2nd 2013 AKIAJUUYOSOBSLPAYHAA Deleted

Mar Sth 2011 Jul 1st 2013 AKIAIQMSMM430RYTTSWA Deleted

Jun 29th 2013 Jul 1st 2013 AKIAJLTABYSTGYWZUMOA Deleted

Jun 27th 2013 Jun 27th 2013 AKIAJKIDWTTGBT36DMEA  Deleted

Jun 27th 2013 Jun 27th 2013 AKIAJLUE4Z3EYTSJOTOQ  Deleted

Create New Root Key

4]

© 2008 - 2013, Amazon Web Services, Inc. or its affiliates. All rights reserved. Privacy Policy Terms of Use Feedback

Click the Download key file button.
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© 1AM Management Consc =

]
@0 > @ ’https:chnsnle.aws‘amaznn.cnmfiamfhome?#security_credential

Create Access Key

Yau have successfully created a new Acce t Key with ID AKIAJNZEEHQAZBBFRERA.

Please download your key file naw, which con ew access key ID and secret access key. If you do nat
download the key file now, you will not be able t your Secret Key later.

Foryour protection, store your secret access key sMUrely and do not share it.

Download Key File Close

Open the downloaded file rootkey.csv to copy and paste your Access Key ID and Secret.

heathkh@bebo:~/Downloads

File Edit View Terminal Help

[heathkh@bebo Downloads]$ cat rootkey.csv
AnsAccessKey d<ERIATNPEONGAPER R RA)

AWSSec retl{ey{?vﬂfxﬂﬂqcﬂﬂeﬂ]ﬁmq FEVLMOB0LARIACSUS )

[heathkh@ebo Downloads]$ ||

1.3.2 How to transfer files to and from IWCT Workstations
Connect To Server

Use the “Connect To Server” feature to easily drag and drop files from a remote server (via ssh, ftp, windows share).
To do this, click Places in the bar at the top and click Connect To Server... from the drop down menu.
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SCP

Example to copy a file

’scp usernamel@source_host:directoryl/filenamel usernameZ@destination_host:directoryZ/filenameZ

Example to copy a directory recursively

’scp —-r usernamel@source_host:directoryl username2@destination_host:directory2 ‘

Note: Use the Options menu in the /WCT workstation consle to generate the SSH or SCP command to copy files to
/ from your workstation.
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