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I come as a messenger…



The Goddess Iris

• Iris is associated with 
– communication 
– new endeavors



I bring hard news…



Iridium (lr)
• Very hard & brittle
• Second-densest element
• Most corrosion-resistant
• Often found within 

impact craters
• Used in deep space 

satellites



My news is not good…



My news is not good…
• The most common 

approach to 
Internet-based 
APIs runs counter 
to a fundamental 
property the Web



My news is not good…
• At our current pace 

of growth, we may 
not be able to keep 
this up for much 
longer.



My news is not good…
• We may be headed for: 

“Scale-pocalypse!”



But wait, 
I’m getting ahead of myself…



Scale-pocalypse 1998



1973 – Lansing, Michigan

• I start my first year at Michigan State 
University

• The same year, same city,
Larry Page is born.



1994 – Stanford University
• Jerry Yang & David 

Filo

• "Jerry's guide to the 
world wide web”

• YAHOO!
•

Curated, hierarchical 
index



1998 – Stanford University
• Sergey Brin & Larry Page

• The Anatomy of a Large-
Scale Hypertextual Web 
Search Engine (1998)

• “…due to rapid advance in technology 
and web proliferation, creating a web 
search engine today is very different 
from three years ago.”



What was different?
• What did Brin & 

Page perceive that 
others had missed?

• How did Google 
avoid the 
“Scale-pocalypse”?



“Free” as in “Scale-Free”



Scale-Free Network

• “A network whose 
degree distribution 
follows a power 
law.”



Scale-Free Network

• “A network whose 
degree distribution 
follows a power 
law.”



Power Law



“Long Tail”



“Long Tail”
• Not an equal distribution
• A few nodes have many of links
• Many nodes have a few links
• “Preferential Attachment”

– Barabási–Albert (1999)



Power Law Web Search
• Brin & Page 

recognized that
• curation and 

aggregation 
• would not scale on 

the WWW



Power Law Web Search
• Instead, they 

decided to 
• allow users 
• and the links they 

create 
• to inform the 

search engine.



Power Law Success
• Using this feature 

of the WWW 
allowed Google to

• gain the leading 
role in search 

• and build a multi-
billion dollar 
company.



Have we forgotten so soon?



Hub-Vulnerability

• Unexpected disasters can 
cause complex systems to 
fail.

• DNS failures of the 2000s
• Recent Amazon AWS 

failures
• 2008 Monetary system 

failures

• “Too big to fail”



Node-Resiliency
• Highly distributed 

systems reduce 
risk of system-
wide failures.



Does power-law only apply to search?



Storage
• Google Drive

• Dropbox



Collaboration
• SVN

• git



Identity

• Captive User Stores

• Multiple OAuth Stores



APIs?
• Do we really want to 

add more vulnerability
to the WWW?

• Can we afford to 
rely on curation and
aggregation for APIs?



“We can rebuild [it]. 
We have the technology.”



What if we changed our model?

• Could we create node-
based services?

• What would we gain? 
• What would we lose?



Business models based on nodes

• Powerful client 
aggregators

• User-centric 
– Discovery
– Linking
– Sharing

• Allow users to identify 
new, popular services



Advantages of node-based models
• Increased processing power 

(SETI)
• Access to more metadata (EXIF)
• User-driven selection models 

(reverse-flow)
• Reverse scale/vulnerability 

challenge
• Increase “network” intelligence
• Mix of “smart” and “dumb” 

clients (IoT)



Yes, but can you make money this way?



Models/Paradigms
• IBM gladly let Microsoft 

own the OS (IBM knew 
hardware was the real 
profit source)

• Yahoo knew the value of 
curated indexes (Google 
had another idea)

• Few thought there was a 
business in Open Source 
movement.



Be a Node and not a Hub!



Node-based?
• Twitter
• Facebook
• Google Docs
• Wordpress



Node-based?
• I post messages

to my own machine
• The client sends it

to one or more selected
services of my choice

• Publishers compete
for my content

• Publishers distribute
to other nodes



Avoiding the Scale-pocalypse

• API providers:
• Consider hub vulnerability problem
• Explore node-based advantages
• Empower users and 

reap rewards



Avoiding the Scale-pocalypse

• API consumers:
• Is there a node-based provider available?
• Build client-based aggregators
• Empower users and 

reap rewards



And so…



So, my message is a positive one…

• We have an opportunity
for new endeavors



So, my message is a positive one…

• We can build strong,
vulnerability-resistant
systems



The news is not so bad…



The news is not so bad…
• There is a way to 

build systems that 
take advantage of 
a key principal of 
the WWW



So, the news is no so bad…
• Using power-law and 

node-based systems, 
we can continue to 
meet growing 
demand.



The news is not so bad…
• And we can avoid

“Scale-pocalypse!”



Be a Node!
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