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AGENDA

• Where have we been? 

• Where are we? 

• Let’s have some fun… 

• How can we motivate content providers? 

• Q&A 
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Where have we been?

A Brief (mostly accurate) History of the Internet 
• 1967 Larry Roberts publishes plan for ARPANET 
• 1969 First host on network (can you call it a network with 1 

host?) 
• 1971 15 hosts on network — Now that’s more like it. 
• 1972 First email program on ARPANET 
• 1977 First Multi-Network demonstration 
• 1980 213 hosts on the network — Um, those 8 bit addresses 

are getting cozy. 
• 1981 CSNET and BITNET are established 
• 1982 TCP/IP and EGP are established 
• 1983 RFC-33 makes January 1, 1983 NCP no longer supported 

day (Flag Day).
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Where have we been?

A Brief (mostly accurate) History of the Internet (continued) 
• 1984 — DNS is introduced (locally managed domains instead of a 

global “host file”) 
• 1987 — 10,000 hosts on the network — Yeah, we needed more than 

8 bits (256 hosts) for sure, but 32 ought to be enough (3.2 billion 
hosts). 

• 1988 — NSFNET upgraded from 56Kbps to T1 (1.544Mbps) 
• 1989 — 100,000 hosts on the network — That’s right, 10x growth in 

just 2 years. 
• 1991 — NSFNET upgraded from T1 to T3 (45Mbps) — That’s right, 

30x growth in just 2 years. 
• 1992 — 1,000,000 hosts on the network, MOSAIC introduced 
• 1994 — 4,000,000 hosts on the network — IPNG Working Group 

Proposed and chartered… Perhaps we need to start rethinking this 
32-bit idea.
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Famous quotes about scaling

Most of these are probably familiar 
• 1943 Thomas J. Watson, president of IBM — “I think there is a 

world market for maybe five computers”. 
• 1989 William Gates, CEO of Microsoft — “I have to say that in 

1981, making those decisions, … a move from 64 K to 640 K 
felt like something that would last a great deal of time.” 

• 1995 Robert Metcalfe, Journalist — “I predict the internet will 
soon go spectacularly supernova and in 1996 catastrophically 
collapse.”
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Excerpt from InfoWorld April 28, 
1997 page 75. Used without 
permission. 
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Famous quotes about scaling

• 1997 Anonymous Exodus Facilities planner — “400 Watts per 
square foot should be enough for any datacenter ever.”  

• 2007 Steve Ballmer, CEO of Microsoft — “There is no chance 
that the iPhone is going to get any significant market share.”
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Predictions

What do all of these have in common? 

Each and every one of them was 100% wrong. 

We are bad at predicting how things will scale. Very very 
bad. 
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Internet addresses over Time

Interestingly, each time we run out, we square the square and 
hope it’s enough. 

• We started with 8 bits (NCP) which supported 256 hosts 
• We went to 32 bits (256*256*256*256 hosts, but after subtracting 

various non-unicast addresses, we only made about 3.2 billion 
addresses available) 

• In IPv6, we again go to 4 times as many bits… 128 bits or a total of 4 
billion * 4 billion * 4 billion * 4 billion = 3.4*10^38 (340 undecillion). 

• That’s not the whole story, though. IPv6 addressing is used 
very differently from IPv4. In IPv6, we really have 64 bits for 
network numbers and don’t bother counting hosts. It’s 
actually more like 48 bits for numbering “sites”, but that’s 
still 65,536 times as many buildings as we have host 
numbers in IPv4.
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Where are we now?

We are out of IPv4 addresses (mostly). 
• 4 out of 5 RIRs are no longer making conventional allocations 

or assignments 
• 1 RIR has some addresses, but if you’re not operating in Africa, 

that doesn’t really matter. 
• IPv6 now accounts for just over 10% of internet traffic globally. 
• IPv6 now accounts for more than 37% of US Mobile traffic 
• Apple will stop accepting IPv4-based applications in the App 

store this year.
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What are our choices?

Now that we’re out of IPv4… 

• MOAR NAT — Nat’s are good! 
• Stop all internet growth and live with the internet we have today 

forever. 
• Start taking people off the internet in favor of “higher priority” 

uses. 
• IPv6 — This is the only solution which doesn’t involve second 

class citizenry or exclusion
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Ask your ISP for IPv6 — It’s fun!!

Scenario 1: Owen calls large $CABLECO about his 
residential service in 2008 

Scenario 2: AT&T Cellular (and Apple) 2013 

Scenario 3: Technically not an ISP, but Software Vendor at 
Trade Show, 2012
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How to encourage your favorite content provider

Scenario 1: (SUCCESS) IPv6 Buddy — An IPv6 Keyboard 

Scenario 2: (FAIL!) Amazon 

Scenario 3: (Some SUCCESS) Blizzard Entertainment 

If you are a content provider and prefer NOT to be featured in 
one of my talks, the following are required: 
1. Implement IPv6 for at least a significant portion of your 
content. 
2. Request not to be included by sending an email to owen at 
delong dot com.



Questions?

Owen DeLong peering@akamai.com 

More information: 
Peering: http://as20940.peeringdb.com 
        http://as32787.peeringdb.com 
Akamai 60sec: http://www.akamai.com/60seconds 


