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A quick look back:  
 20 years ago 

The	
  flagship	
  of	
  Digital's	
  technology	
  of	
  the	
  4me,	
  that	
  turned	
  out	
  to	
  be	
  a	
  commercial	
  flop.	
  
Anyhow,	
  it's	
  s4ll	
  a	
  true	
  mainframe,	
  in	
  that:	
  the	
  system	
  takes	
  up	
  a	
  whole	
  room,	
  it	
  consumes	
  
electricity	
  as	
  if	
  it	
  was	
  free,	
  and	
  generates	
  heat	
  like	
  hell.	
  All	
  this	
  is	
  due	
  the	
  fact	
  that	
  it's	
  built	
  
out	
  of	
  ECL	
  components,	
  which	
  are	
  very	
  fast	
  (CMOS	
  wasn't	
  even	
  close	
  to	
  that	
  at	
  that	
  4me),	
  
but	
  draws	
  significant	
  power	
  (the	
  whole	
  system	
  takes	
  around	
  20	
  kW).	
  It	
  was	
  designed	
  to	
  
have	
  water-­‐cooling,	
  but	
  that	
  didn't	
  work,	
  so	
  they	
  modified	
  it	
  to	
  air-­‐cooling,	
  the	
  name	
  
however	
  remained:	
  "Aquarius".	
  There	
  were	
  different	
  models,	
  with	
  performances	
  varying	
  
from	
  40	
  to	
  157	
  VUPs	
  (125	
  MFLOPS).	
  The	
  I/O-­‐memory-­‐CPU	
  interconnect	
  is	
  switched	
  (with	
  a	
  
frequency	
  of	
  1	
  GHz),	
  which	
  was	
  a	
  totally	
  new	
  concept	
  at	
  that	
  4me.	
  There	
  were	
  only	
  a	
  few	
  
dozen	
  9000's	
  ever	
  made.	
  

The	
  High	
  Fron4er	
  of	
  Computers	
  in	
  1993:	
  The	
  Mainframe	
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A quick look back:  
10 years ago 

Ugly, aren’t they! 

2003	
  –	
  The	
  Personal	
  Computer	
  on	
  every	
  Desktop	
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Why was the personal computer such a 
revolutionary change? 
 
It altered the model of computing from a shared 
resource where each “user” had a partition to 
that of a dedicated resource which was not 
shared at all 
 
This was the start of the shift in computing 
resources from scarcity to abundance 



1 year
 ago! 



1 year
 ago! 

Why was the personal tablet such a revolutionary 
change? 
 
It altered the model of data from a dedicated 
resource where each “user” held all their data on 
their PC to that of a distributed model where 
data is accessed, not stored 
 
This is the start of a shift in communications 
from scarcity to abundance 



“We are now living in a post-PC world” 
 

Apple’s	
  Tim	
  Cook,	
  March	
  2012	
  





With	
  desktop	
  devices	
  the	
  Internet	
  was	
  a	
  dedicated	
  ac4vity	
  

dedicated chair 

lighting 

wired bandwidth 

large view 
screens 

privacy 

dedicated worktop 

reliable power 

dedicated 
storage 

Dedicated 
comms 





The	
  Internet	
  is	
  now	
  anywhere	
  and	
  everywhere	
  



The	
  Internet	
  is	
  now	
  anywhere	
  and	
  everywhere	
  

Its	
  trivial,	
  commonplace	
  and	
  blends	
  into	
  all	
  our	
  ac4vi4es	
  	
  

radio connectivity 

battery power 

hand sized 

Thumb 
operated 



Counting Users... 

hbp://www.itu.int/ITU-­‐D/ict/sta4s4cs/	
  
	
  

0"

10"

20"

30"

40"

50"

60"

70"

80"

90"

2000" 2001" 2002" 2003" 2004" 2005" 2006" 2007" 2008" 2009" 2010" 2011" 2012" 2013"

Pe
r"1

00
"in
ha
bi
ta
nt
s"

Internet&users&per&100&inhabitants,&200022010&

Developed"

World"

Developing"

!

There are 2
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Internet u
sers today
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The	
  developed/developing	
  country	
  classifica4ons	
  are	
  based	
  on	
  the	
  UN	
  M49,	
  see:	
  	
  	
  
hbp://www.itu.int/ITU-­‐D/ict/defini4ons/regions/index.html	
  
Source:	
  	
  ITU	
  World	
  Telecommunica4on	
  /ICT	
  Indicators	
  database	
  
	
  

Mobile	
  cellular	
  subscrip.ons	
  per	
  100	
  inhabitants,	
  	
  2000-­‐2010	
  
	
  

!

And 6.8 bi
llion mobile 

users! 
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Counting Users... 
!

There are 2
 billion 

Internet u
sers today

 

 

!

And 5 billi
on mobile 

phones! 
 

!

And 2 billi
on mobile 

Internet u
sers! 

 



Tomorrow’s Users and Usage 



Where to from here? 



5 Years Out 

2018 



hbp://visualecon.wpengine.netdna-­‐cdn.com/wp-­‐content/uploads/2008/02/history-­‐of-­‐products.gif	
  

As the pace of technology adoption gets faster 
we cycle through successive generations of 
technologies at ever faster rates 



Five Year Plans are Really Hard! 

The intersection of
 “refining what w

e already do” and 
“constant 

innovation and cha
llenge” is a consta

ntly shifting battl
eground, 

littered with  faile
d ideas and discar

ded plans! 

 
In this business, p

lanning for 5 yea
rs out is really re

ally hard! 

 
What were your pla

ns 5 years ago? 



Even so, some changes are likely 

Print Newspapers – are they finished? 
 
Broadcast Television – will they implode? 
 
Broadcast Radio – where are the listeners? 
 
Mobile connected devices  - will they continue to 
dominate? 

If so, then is it spectrum, that is the critically 
scarce common resource? 



But much is clouded 

WiFi vs 3/4/5 G 
licensed exclusive use spectrum vs shared 
spectrum models of mobile services 
 

Cloud vs Dedicated 
Privacy, cost, utility, and security make this an 
uncertain area 
 

Human Networking vs Sensor Networking 
Embedded processing and communications are 
now gearing up   



What should we do? 

Talk some more? 
 
Or 
 
Do something! 



What can we do? 



In the next five years... 

we have a choice 



In the next five years... 

Everything gets 
squashed into 

HTTP, IPv4 and 
CGNs 

IPv6 



And its not yet clear which 
path the Internet will take! 



And its not yet clear which 
path the Internet will take! 

market forces 



Maybe we can do something 
here... 



Maybe we can do something 
here... 
 

like developing a local 
Internet infrastructure that 
makes extensive use of IPv6 









Maybe we can set ourselves a 
modest target here... 

 
Like a 1 percent IPv6 

deployment rate by the end 
of 2013? 



While we’re on a roll, we 
might want to do something 

else here as well... 
  
 

like improving the security of 
the DNS 



DNSSEC Use – June 2013 

	
   	
  DNSSEC?	
   	
   	
   	
  Country 	
   	
  	
  
Yes 	
   	
  sort	
  of 	
  No 	
   	
   	
   	
  	
  
1.08% 	
  23.82% 	
  75.11% 	
   	
  NZ 	
  New	
  Zealand 	
  	
  
1.04% 	
  9.69% 	
  89.26% 	
   	
  AU 	
  Australia	
  	
  	
  

The good news – New Zealand is way ahead of Australia here! 



DNSSEC Use – June 2013 

Rank 	
   	
   	
  DNSSEC?	
   	
   	
  Country 	
   	
  	
  
	
   	
  Yes 	
   	
  sort	
  of 	
  No 	
   	
   	
   	
  	
  

1 	
   	
  55%	
   	
  22%	
   	
  23%	
   	
  SE 	
  Sweden	
   	
  	
  
2 	
   	
  49%	
   	
  12%	
   	
  38%	
   	
  SI 	
  Slovenia	
   	
  	
  
3 	
   	
  34%	
   	
  12%	
   	
  54%	
   	
  LU 	
  Luxembourg	
   	
  	
  
4 	
   	
  31%	
   	
  10%	
   	
  60%	
   	
  CZ 	
  Czech	
  Republic 	
  	
  
5  	
   2 	
  29%	
   	
  10%	
   	
  60%	
   	
  VN 	
  Vietnam 	
  	
  

111 	
   	
  	
  	
  1%	
   	
  6% 	
   	
  93%	
   	
  SG 	
  Singapore	
   	
  	
  
112 	
   	
  	
  	
  1%	
   	
  24%	
   	
  75%	
   	
  NZ 	
  New	
  Zealand 	
  	
  
113 	
   	
  	
  	
  1%	
   	
  10%	
   	
  89%	
   	
  AU 	
  Australia	
  	
  	
  
114 	
   	
  	
  	
  1%	
   	
  	
  	
  	
  3%	
   	
  96%	
   	
  TT 	
  Trinidad	
  and	
  Tobago 	
  	
  
	
  

.	
  .	
  .	
  

 
The bad news – Australia is not doing all that well either!	
  



Maybe we can set ourselves 
another modest target here... 

 
Like a 20 percent DNSSEC 
use rate by the end of 2013? 



Why pick these two? 

Because if we can get the basics 
right, and keep the underlying 
network simple, robust and 
flexible then can we support 

massive innovation in applications 
and services 



Because if 

you get t
he 

basics rig
ht, 

then almost 
anything 

is 
possible! 



What’s shaping our future? 

You and I! 



What’s shaping our future? 

You and I! 

We need to think about a post-PC world where computation, 

storage and communications are abundant commodities. It’s 

innovative consumer devices and services that will shape much of 

the Internet’s future. And the innovative force here is one of 

constant technology refinement and evolution!  



The	
  most	
  profound	
  technologies	
  are	
  those	
  that	
  
disappear.	
  They	
  weave	
  themselves	
  into	
  the	
  
fabric	
  of	
  everyday	
  life	
  un4l	
  they	
  are	
  
indis4nguishable	
  from	
  it...	
  
	
  
-­‐	
  Mark	
  Weiser	
  1991	
  


