








The software industry

Desktop publishingStreaming media

Commercial cloud computing

Electronic commerce

Today’s mobile communication services



1970 Ford Mustang 2015 Ford Mustang

Size: about the same
Speed: about the same
Efficiency (MPG): about the same
Value (cost relative to performance): about the same



1971 Intel 4004
(2,300 transistors)

2015 Intel Xeon
(4,300,000,000 transistors)

Size: area occupied by a transistor reduced by 1,000,000x
Speed: operations per second increased by 100,000x
Efficiency (operations per watt): improved by 6,750x
Value (dollars per instruction): improved by 2,700x



1970 Ford Mustang

What if cars had improved as rapidly as microprocessors?

2015 Intel Xeon



Size: A car would be smaller than an ant
(About 1/5th of an inch long)



Speed: A car would go 6,000,000 miles per hour
(San Francisco to New York in 1.7 seconds)



Efficiency: A car would get 100,000 miles per gallon
(San Francisco to New York on 1/2 cup of fuel)



Cost: A car would cost less than $10
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Continuous Capture of Physiological Data  





Microphone

Speakers

Wireless Antenna/Signal
GSM/LTE/WIFI/BT

Capacitive touch

Accelerometer/Gyro

Camera/Flash





Using Mobile Phones for Diagnostics

Cough analysis

Sleep apnea
Spirometry SP0₂

Bilirubin

Hemoglobin

Blood pressure Osteoperosis

Pulmonary Blood screening Cardiovascular Disease Specific




























