Protocols & Smart Devices
Using functions and other tools to abstract away the
details of a process simplifies programming. In the
hardware world, similar abstractions take place at a
device level.
So far we’ve mostly worked with ‘dumb’ components:
LEDs, speakers, POTs & buttons. But there are many
components which have some higher level of
sophistication, or perhaps even have their own internal
microcontroller. For these types of devices we are
essentially establishing communications with them and
exchanging information. In order for this exchange to be
successful, both the device and our microcontroller
need to use the same rules, conventions and
procedures. These are generally termed ‘protocols’.
Protocols can range from the almost trivially simple,
such as those defining morse code communications, to
the bewilderingly complex ( e.g. look up CORBA.)
It is also quite common for protocols to be ‘stacked’,
such that one sits atop another. For example HTTP, the
Hyper Text Transfer Protocol which still drives the ‘web’,
is typically stacked atop TCP/IP ( Transmission Control
Protocol / Internet Protocol ). And TCP/IP will be riding
on one or more protocols that do the actual delivery of
the data across the physical connection medium ( i.e.
the wires or fiber) that links the systems.
Thanks to the concepts of abstraction we
discussed previously, once a proper
implementation of a particular protocol has
been completed, future programmers do
not necessarily need to concern
themselves with all of the details of a
particular protocol and its implementation,
they can simply use groups of functions to
effect whatever interaction is desired.
These go by various names such as:
library, module, toolkit, package, etc., or the
more generic term API. ( Application Program Interface )
Using such tools can dramatically speed up the time it
takes to complete a program, and reduce the possibility
of unforeseen errors. However, it doesn’t always mean
that you can remain completely ignorant of all of the
details concerning the underlying protocol(s). At least
some level of understanding may be required in order to
properly use the supplied implementation. For example,
we had to set the correct baud rate in order for the
Serial link to work correctly, and to select an appropriate
rate, it was good to know what a baud rate actually was.

Protocols are often referred to as being at some level,
typically low or high. This refers both to where a
protocol might be when stacked, as well as to how
much of the implementation details about the protocol
the programmer will need to know in order to utilize it.
HTTP would be a high level protocol,
There are a handful of currently popular protocols you
will run into when doing microcontroller programming,
such as: SPI, I2C, Serial ( RS-232 or RS-485 ). USB
and CAN are fairly common, and more recently various
wireless and wired traditional networking options have
become available ( i.e. ethernet, Z-Wave, ZigBee, etc).
But you never know when you will run into a new
protocol, or a variant of an existing one.
We will be looking at several components which will
require the use of one or more protocols for their
operation. We will be using existing implementations,
but will need to learn just enough about the various
protocols to get the devices physically connected
correctly and to use some provided function libraries.
In this experiment we are going to look at a common
temperature sensor that uses the 1-Wire
communications protocol. This protocol and the sensor
we are going to use, the DS18B20. The protocol was
developed by Dallas Semiconductor in the 1990s,
hence the DS prefix, however Dallas was purchased by
Maxim in 2001 and many newer devices
in the same family do not have a DS
prefix.
We will be using the OneWire Arduino
library, so most of the work of dealing
with the protocol will be done for us, but
in addition to needing to know how to
connect the sensor, it is important to
know that the protocol was created so
that multiple devices could be connected
to ‘one wire’ ( plus ground ) and be able to each be
accessed individual.
Since the OneWire protocol is used for many types of
devices, the specifics of how to get and decode a
temperature reading are ‘stacked’ on top of that. So
we’ll use an additional Arduino library,
DallasTemperature, which itself requires OneWire, to
handle that part.
As you will see from the code, we’ll reference those
from our program using the #include directive.
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Experiment: It’s getting hot in here.
Components

Wiring Diagram

✓Computer
✓Arduino IDE
✓DS18B20 Temperature Probe

Connection Instructions

Find the temperature probe in the kit. It is a small sliver cylinder connected to a long black cable terminating
with the familiar Red, Green & Black wires. Connect it as shown above with R and B going to 5V and GND
as usual, and the OneWire data line, Green, going to pin 10 on the nano.
Sketch(es)

bodyHeat.ino

Analysis Questions
What do you think the ‘byIndex’ means in the call to get the temp?
Use your google skills and see if you can determine if the 5v power is really needed.

Programming Tasks

Using the project code as a base, add the ability to light the internal LED and send a message out the serial
link when the temperature exceeds a certain pre-determined point — preferably above room temperature.
Then heat the sensor ( e.g. hold it in your fist ) to test out your software.

Notes
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