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What We’'ll Talk About...

Android and the outside world

Strategies for adding new sensors

Real- time Android?

Why add external microprocessors/  uCs?

Code for the puC vs. Firmata
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s+Connection strategies
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Android and the Outside World

s+ Android knows about a number of device
classes out of the box
» Gyros, accelerometers, compass, GPS, etc.
» Integrated through libsensors into the
Android framework
+#Adding new sensors to the platform
would normally require rebuilding the
AOSP libsensors and reflashing the
system

» Works for a single platform, but it’s not
easily done for multiple platforms

N, P
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Adding Control Capabilities

#The real world is filled with opportunities to
add new Interfaces

» CAN bus, GPIOs, A/D, D/IA, PWM, 12C, SPI, etc.

» Unfortunately, it’s difficult to wire these out of
the typical handset/tablet

+\We could build a custom Android device

» We would need custom hardware just to wire the
signals out of the Android platform

» Additionally, there would be significant effort to
get, modify and rebuild the platform sources

#Unfortunately, the Android kernel isn’t tuned
for even soft real -time control

» Focus Is on Java behavior

N, P
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Alternate Extension Options

s Android natively supports several different
connection options

» USB, Wt FI, Bluetooth and NFC
+VIa one of these connections, we can use an

external device for the interface to the real
world and use Android for control and Ul

» Offload the time - sensitive work to dedicated
hardware

#Goal Is to save cost while being able to
guarantee service

» We don’t need two big processors for this job
N, P
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Real- Time Android?

# What do we mean when we say

“real time™ RTDROID

» Computing with a deadline

» The consequences for missing a deadline determine
if we have “hard” or “soft” real time
+ There have been many attempts to look into
making Android real - time capable
» First, we could add PREEMPT_RT to a modern kernel
w/ Android support
- But, this is just a small part of the problem

# In user space, the Dalvik VM is not even close to
deterministic

- Experiments show significant jitter and latencies

» Replacing Dalvik is a huge undertaking and not
practical
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Embedded vs. Real Time

#Embedded and real time are not the same
thing
» Embedded typically means there is a

computer in there someplace, but we’re not
sure where

- TV sets, printers, routers, Blu - Ray players, etc.

Embedded Real Time

(Deterministic)
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Android iIs Embedded, notR -T

# S0, an out - of - the - box Android device
really isn’t capable of deadline- based
computing

» It might be fast enough most of the time, but

there’s no guarantee of service

+#We would like to be able to offload the

-

constraints to something else and

use Android for the Ul

+This Is where we come to using an
external microcontroller (  uC)
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Sximes lNViovoconale ars

5 ere are a number of popular microcontrollers these days
8-,16 - and 32 - bit variants

sufficient RAM
Cs include the 32 - bit ARM Cortex M3/M4 with 512K RAM
# They might run an RTOS or they might be bare metal
FreeRTOS runs on a number of ARM Cortex M versions
Arduino is bare metal
# Examples include:
Atmel AVR (Arduino)
Microchip PIC24/PIC32 (incl. 1010 board)
TI MSP430
Various ARM Cortex MO/M3/M4 flavors
+# Each of these has its own development environment

Tools will typically run under Linux but may require WinDoze or
OS/X
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