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Out of every 100 men...

16 will be diagnosed 
with prostate cancer in their 

lifetime

In reality, up to 80 will have 
prostate cancer by age 70 

And 3 will die from it. 

But which 3 ?

36% of newly diagnosed cancers, and 10% of 
all cancer deaths in men

In the meantime, we 
over-treat many 

patients
The goal: diagnose patients that have 

aggressive disease

The need for precision oncology
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Of the men treated by prostatectomy 
a significant portion experience 

recurrence 

Multiple treatment options 
are available for these men

On average, the probability 
responding to treatment is the 

same, however,…

Not every patient will 
respond equally 

Who responds to 
what treatment?

The goal: determine which patient will 
respond to what drug.

Impact of Prostate Cancer Treatments: 
Differences in Treatment Responses

The need for precision oncology
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Why go to the “Cloud”
Scalability

Accessibility
Security

Cost



18 billion 
data points

Assay Annotations Patient Data

Prostate
1 patient
4 pieces of tissue

2,224 specimens

556 patients

13,344 images

6 stains

67 million rows data

5000 cells 
per specimen

Cluster/Train

Predict

The challenges and opportunities of single-cell analysis

286 features/cell



200 x 9.5 megapixel x 4 -> 12 gb-> 256-500 gb- [20X - expansion] ->

Project scale:

Configuration:

KNIME 3.2

MacPro

12-core

64GB RAM

1TB SSD M2 HD (scratch)

4TB Spindle HD

4-20mb/sec transfer

Project Scenario Per image # images Scratch (GB) Time (hr) Problem

A
1 slide 9.5 megapixel 800 250 12 Slow

8 slides 9.5 megapixel 6400 2,000 96 Out of space

B
1 slide 16 megapixel 800 500 X No go

8 slides 16 megapixel 6400 4,000 X No go
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KNIME.com End User Software License Agreement 

Preamble 

This agreement for KNIME.com Software licenses 
becomes a legally binding contract between the customer 
(“Customer”) and KNIME.com when the Customer agrees 
to the terms in an electronic delivery method or purchases 
the KNIME.com Software. If Customer refuses to accept a 
contractual obligation through this agreement, he is not 
permitted to download, access, and/or use the 
KNIME.com Software. Customer is required to thoroughly 
and carefully read through the complete agreement 
before agreeing to the conditions specified here. 

1. License. 

1.1. License Period. During the License Term, KNIME.com 
shall make the KNIME.com Software available to 
Customer pursuant to the terms of this agreement. All 
rights not expressly granted to Customer are reserved by 
KNIME.com and its licensors. 

1.2. KNIME.com Software Usage Rights; License Key and 
License Control Software 

1.2.1. Use of Software. During the License Term, Customer 
has a non-exclusive, revocable, non-transferable right to 
install at Customer’s facility or at a Customer-controlled 
space within a third-party data center and use the 
Software, solely for Customer’s own internal business 
purposes and limited to the Licensing Metric and License 
Term for which Customer has paid the applicable fees. 

1.2.2. License Key. KNIME.com shall provide Customer 
with a license key to allow Customer access to the 
applicable KNIME.com Software. 

1.2.3. License Control Software. Customer acknowledges 
that: (a) the KNIME.com Software includes License Control 
Software that locally records Licensing Metric and permits 
KNIME.com and a KNIME.com authorized partner, if 
applicable, the ability to monitor usage of the KNIME.com 
Software and (b) use of such License Control Software is 
fundamental to the business of KNIME.com. 

1.3. Technical Support. During the License Term, 
KNIME.com will use reasonable best efforts, by electronic 
communication at KNIME.com’s discretion, to help 
Customer solve specific problems with installation or use 
of the software. It is generally accepted software industry 
standard that it may not be possible for KNIME.com to 
solve all problems or correct all errors in the Software. 
From time to time, KNIME.com may make available, and 
Customer agrees to use reasonable efforts to install, new 
releases, updates and corrective software. During ongoing 

software development, KNIME.com may add, change or 
delete individual components or functionality in new 
releases. Such software modifications shall be subject to 
the terms of this agreement. If Customer chooses not to 
install the most current release of the software, the level 
of technical support may diminish over time. 

1.4. Customer Responsibilities. Customer shall: (a) be 
responsible for all users’ compliance with this agreement, 
(b) be solely responsible for the accuracy, integrity, and 
legality of Customer Data and the means by which it 
acquires, uses, and shares such Customer Data, (c) use the 
KNIME.com Software in accordance with this agreement 
and with applicable laws, rules, regulations (including, 
without limitation, export, data protection and privacy 
laws, rules and regulations) and any KNIME.com Software 
documentation, and (d) notify KNIME.com immediately of 
any unauthorized use of, or access to, the KNIME.com 
Software or any account or password thereof. Customer 
agrees to defend, indemnify and hold KNIME.com and its 
Affiliates, and its and their employees, subcontractors and 
agents, harmless from any and all claims, damages, losses, 
liabilities, costs (including attorneys’ fees and court costs) 
arising from or resulting from any act or failure of 
Customer that violates or breaches any of the 
responsibilities of Customer set forth above. 

1.5. Restrictions. Customer shall not, directly or indirectly: 
(a) sublicense, resell, rent, lease, distribute, market, 
commercialize or otherwise transfer rights or usage to the 
KNIME.com Software or any modified version or 
derivative work of the KNIME.com Software created by or 
for Customer, (b) provide the KNIME.com Software, or any 
modified version or derivative work of the KNIME.com 
Software created by or for Customer, on a timesharing, 
service bureau or other similar basis, (c) remove or alter 
any copyright, trademark or proprietary notice in the 
KNIME.com Software, (d) alter, modify, or create 
derivative work of, reverse engineer, decompile or 
otherwise attempt to discover the source code of any 
portion of the KNIME.com Software or any modified 
version or derivative work of the KNIME.com Software 
created for Customer, (e) copy any features, functions or 
graphics of the KNIME.com Software for any purpose 
other than what is expressly authorized in this agreement, 
(f) modify any portion of the License Control Software. 

2. Third-Party Software. 

2.1. Third-Party Software. Customer agrees to comply 
with all applicable Third-Party Software terms and 
conditions adding functionality to the KNIME.com 
Software, provided that such use does not violate any 
provisions of Section 1.5 of this agreement.  

HistoMAP Server

EC2 Instances Types

“r”

“p”



Cloud Requirements

Requirement Solution

Highly Scalable Multiple configuration, eg.: r4x4 vs R4x2; Data repository on S3

Remotely Accessible Enable VPN

Highly Secure 4 part: a) server-less trigger, b) ssh, c) Direct Connect, 

d) primary data lives on local S3 bucket

Manageable Cost Easy “on/off” + automated reporting on costs

Ease of Use Server-less trigger for start/stop, VPN remote access



Instance Instance Instance Instance

Instance Instance Instance Instance Instance

vuitConfig
Stack

vuitConfig
StackSet

All VU Organization Accounts

VU Organization

Each Sub-Account

Logs

ConfigAuthorizer
Permits Master Account
to collect compliance data

AWS Config

S3 Bucket
VUIT Logging Account

Vanderbilt University IT AWS Configuration



Amazon EC2
Ubuntu AMI w GPU

P3 Instance

virtual private cloud

KNIME Analytics Platform
VNC 
DragonDisk

Amazon S3

Trigger
Start / Stop

AWS Direct Connect

Cloudian Mount to EC2

Amazon API Gateway

S3 Mount to EC2

Vanderbilt VPN

Vanderbilt Cloudian
Storage

Secure tunnel: ssh key  

“Trigger”

Direct Connect + VPN

Amazon EC2
Ubuntu AMI w GPU

P3 Instance

virtual private cloud

KNIME Analytics Platform
VNC 
DragonDisk

Amazon S3

Trigger
Start / Stop

AWS Direct Connect

Cloudian Mount to EC2

Amazon API Gateway

S3 Mount to EC2

Vanderbilt VPN

Vanderbilt Cloudian
Storage

Secure tunnel: ssh key  

ssh key

Vanderbilt University IT AWS Secure Access
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VUIT AWS Performance

Local AWS
Project Scenario Per image # images Scratch (GB) Time (hr) Problem Scratch (GB) Time (hr)

A
1 slide 9.5 megapixel 800 250 12 Slow 20 1

8 slides 9.5 megapixel 6400 2,000 96 Out of space 200 8

B
1 slide 16 megapixel 800 500 X No go 100 4

8 slides 16 megapixel 6400 4,000 X No go 800 32

Configuration:

KNIME 3.2

MacPro

12-core

64GB RAM

1TB SSD M2 HD (scratch)

4TB Spindle HD

4-20mb/sec transfer

Configuration:

KNIME 3.2

Ubuntu EC2 r4x4xLarge

16-vCPU

122GB RAM

1TB SSD (scratch)

1001 TB S3

35-400mb/sec transfer

Parallel Chunks Streaming in wrapped metanodes

Improved 
performance by 
a factor of 8-10!!!



Image Segmentation

Training & Validation Set Selection

Machine Learning and Classification 

Production Workflows for Large Scale Image Analysis



Why go to the “Cloud”
• Make the processing of large images possible
• Accelerate analysis of any size image (factor of 10)
• Improve security
• Facilitate access by team members
• Enable remote access
• Facilitate monitoring
• Manage costs
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