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hat is this story about?

nowledge workers and their environment
Iscontent and change

Orders of magnitude

How the established order is overturned
How that will play out in the coming age of
ensor networks
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nowledge workers

nowledge workers have been around
unlike factory workers) forever
Tallying and reckoning has been around for
about 50,000 years

Offices have been around for about 500




owledge workers drive information
nagement progress

ainframe computing
eport generation
Getting information to knowledge workers




e first industry dominance

M used to be 80%+ of the computing
ndustry

The Information Management System (IMS),
created for the Apollo space program
dominated software

his was before computing got exposed to
ass-market




mainframes, IMS, and knowledge
orkers

nowledge workers depend on information
n IMS

Information is delivered in the form of
reports

Knowledge workers specify the reports they
eed, IT personnel program them...
eday




owledge workers are malcontents

eports are hard to specify
mplementation backlogs threaten the
relevance of reports

lteration is difficult or impossible

IT is seen as a roadblock, not an enabler




b? You know how this story goes

eve and Steve made a usable “personal™
omputer

Bob wrote a tool that enables individuals to
crunch numbers and make their own
analyses and reports

ut, then...




t, then...

M put their product development process
side

The IBM PC matched Apple for price, and
was a little more capable

Jon and Mitch wrote a very similar tool for
nowledge workers







ter that, everything looked like a PC

processors became the fastest
rocessors

PC GPUs became the fastest GPUs

Large storage became arrays of PC-sized
disks

ata centers are full of many PC-
hitecture servers




ow likely is it that the optimal CPU is a
ore i1/ or Xeon?

...that the optimal storage unit is 3.5
inches?

...that the best graphics performance is
rom an array of PC GPU cores?




r example:
86: 29,000 transistors

ARM1: 25,000 transistors

And yet, ARM could make no dent in the PC
industry



M had their own RISC SPU

asn’t quite ready for the PC
ventually became Power PC
Never caught up




rders of magnitude

ainframes numbered in the tens of
housands, at their peak, and still number
in the low to middle tens of thousands
worldwide




rders of magnitude

s very quickly went from 100s of
housands of unit to millions

The mature PC market is measured in the
hundreds of millions of units
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Ramps up to millions
of units, quickly
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tspending the rest of the industry, by an
der of magnitude

mass market supports unprecedented
&D spending levels

Not just processor R&D, but production
process spending: More than $10 billion in
annual capex




W Intal CAFPEX (Annual)
m Intel Owners' Cash Profits (Annual)

2005 200

Mar 14 2014, 6:06PM UTC. Powered by YCHARTS




Transistor count

Microprocessor Transistor Counts 1971-2011 & Moore’s Law

2,600,000,000 -
1,000,000,000 +

100,000,000 4

10,000,000

1,000,000 4

100,000

10,000 -

2.300-

Se-Core Cone (7

Elp-Covra ¥aon 7400

CuakCom Hanium 2@

1E-Cones SPARC T2

l W10-Com Kaon Wasiman-£X

A7
AMDEI —Wﬁm Tuiwiin
B-Core Xeon MchalemEX
%, Gix-Com ron 2400
Cors 17 |
Fap 2o
®a0m
curve shows transistar
eounl doubling every i Penkum
two mm ®AMD S
Padiugn
enoee
S0
I 1 I I 1
1971 1980 1990 2000 2011

Date of introduction




PCl Express* 3.0
Discrete Graphics
Support for multi-card
configurations:
2x16 and 1x8 or 5x8'

14 High-Speed USB
(6 USB 3.0 ports,
8 USB 2.0 ports)
Dual EHCI; USB Port Disable

Intel® Integrated
10/100/1000 MAC

PCl Expressx1 SMBus 2.0

i Il
Intel® Gigabit LAN
Network Connection

Up to
40 lanes

Up to
5Gb/sx1 mm

(bi-directional)

SPI

Intel® Management Engine
Firmware 9.1 & BIOS Support

Upto pumem
6 Gb/s?

DDR4 Memory
Up to 2133 MHz

DDR4 Memory
Up to 2133 MHz

DDR4 Memory
Up to 2133 MHz

DDR4 Memory
Up to 2133 MHz
Intel® High Definition Audio
8 PCI Express* 2.0

10 SATA 3.0 Ports




hat do you get for all that money?

llions of transistors

hat gets you the ability to make deeper
pipelines, bigger caches, etc.

It also gets you smaller dimensions
Smaller dimensions means you can do these
hings with less cost and less power




w do you break a dominance this strong?

pple, again

Apple wanted a tablet computer

They wanted it to have a long battery life
Untethered, natural computing everywhere
















nd then came Nokia

e first phone that was more than an
mplementation of thelTU standard
Apps: Calculator, clock, calendar, currency
converter, snake game
Better SMS UX

eeds a CPU!




NOKIA

"Nokia 6110" by Trogain - Own work. Licensed under CC BY-SA 3.0 via Wikimedia Commons
- http://commons.wikimedia.org/wiki/File:Nokia_6110.jpg#/media/File:Nokia_6110.jpg




w do you break a dominance this strong?

nd you need knowledge workers

hey want mobile devices now

They want to get information anywhere,
anytime

In parts of the world, knowledge workers
ever used a PC, they can skip over the PC




illions and billions

s topped out at around 400 million units and
re in decline, currently about 300 million
units

Why? They no longer dominate manufacturing
economics

Cs were used by many people who did not
ed them because they were the least
ensive way to access information




obile dominance

eople are choosing mobile devices
obile device component economics has
broken the stranglehold of PC economics
Mobile shifted the emphasis to power
efficiency

RM’s business model steered around
el’s unassailable fortress: Intel’s fabs




aging

aging has been driven by its role in smart
obile device

Like GPUs and storage, the center pf gravity in
Imaging is moving toward mass-market devices
Prediction: High-end cameras will become
rrays of devices, photography will become
mputational




hat’s after mobile?

T will drive unit volumes in the 10s of
illions

Different peripherals will be SoC integrated
Different applications

ARM will carry their advantage in power
anagement into loT




e future is here...

.Just not evenly distributed

ear 20 billion ARM CPUs annually in
embedded processors, compared to a little
under 2 billion in mobile devices




Barometric pressure sensors
Position sensors

Magnetic field sensors
Acceleration sensors

ure sensors



nsors ride the wave of billions of units

e CPUs and storage for PCs...

ike cameras for mobile phones...

Sensors will become inexpensive, small, and highly
capable

Some of this already happened for mobile devices

pplication ideas will come from looking ahead down the
rice curve for sensors



ho will drive adoption

nowledge workers

hey wanted to do their own analysis
They wanted to be mobile

The apps that will drive loT adoption will
be compelling to knowledge workers




stant information

om sensors, to storage, to analysis, to
eb scripting, to presentation




In/out board

Scripting
service (IFTTT)

Beacon A

Mobile device with app that reads and uploads becaon data
and reads step counter data when beacons are in range




ant to hear from you

Radio experts
Sensor experts
SoC architects




