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    nest_gen2

Turn a Nest Learning Thermostat (2nd gen) into a small Wi-Fi-connected Elixir
device: a 320×320 round screen, a rotating ring with a press, a piezo, motion,
light and climate sensors, and Wi-Fi, all driven from your own OTP application,
deployed to the Nest over Wi-Fi.
The Nest first has to be rooted with No Longer Evil
(their install guide).
docs/install.md
covers the whole route: Wi-Fi and rooting, SSH keys, installing the platform, the
example app, and your own.
Status: alpha (0.1). It runs the example app,
foxbus, on a real Nest every
day. The public API is described in docs/api.md and the module
docs. Expect API changes between 0.x minor versions (see Versioning).
Install
def deps do
  [{:nest_gen2, "~> 0.3.0"}]
end
Setting up a Nest: docs/install.md goes from a 2nd-gen
Nest thermostat to the example app running on it, then to your own app
(starting from examples/hello_nest). platform/install.sh
does the device side; platform/README.md explains it.
Battery and sleep: on its base or stand the Nest gets only about 120 mA, so an
app must let the SDK deep-sleep it, or the battery drains while "plugged in";
docs/power.md explains why and what an app should do.
Developing on your computer: run your app on a laptop or desktop with
target: :host and see the Nest's screen in a browser, turning the ring with the
mouse; no build or deploy for the Nest needed. See docs/host.md.
How the hardware talks: docs/backplate.md describes the backplate
(the base) and its serial protocol, from our own captures and the
cuckoo-nest project's research, with credits.
Example app: foxbus
foxbus is a complete
application built on this SDK, kept as a GitHub repository rather than a Hex
package so it can be read, forked and adapted. It shows live bus departures for
two stops, a splash screen with the room temperature, disruption warnings, and a
countdown with an arrival alarm, using:
	NestGen2.Display and NestGen2.Text for the screens,
	NestGen2.Dial steps and presses to move between them and mute the alarm,
	NestGen2.Power.keep_awake/1 to keep the screen on while the alarm sounds,
	NestGen2.Climate for the temperature, and
	platform/deploy_app.sh to build and install it on the Nest (set NEST_HOST, or
put it in ~/.config/nest_gen2/target).

Versioning
Both the SDK and foxbus follow Semantic Versioning.
	While the SDK is 0.x, a minor release (0.1 → 0.2) may change the API;
patch releases (0.1.0 → 0.1.1) only fix things. Depend on it with
~> 0.1.0 (which allows 0.1.x but not 0.2), not ~> 0.1 (which in Elixir
allows anything below 1.0).
	From 1.0, breaking changes only come with a major release.
	Every release is a git tag (v0.1.0) with an entry in
CHANGELOG.md.
	Apps are deployed separately from the SDK. platform/deploy_app.sh refuses to
install an app built against a different SDK version from the one on the
device.

	foxbus	nest_gen2
	0.1.x	0.1.x
	0.2.x	0.2.x (adds the Wi-Fi settings screens)

Layout
	Folder	What
	lib/	The Elixir package: NestGen2 (events), Display, Image, Text, Backlight, Dial, Piezo, Power, Backplate, Motion, Climate, Battery, Light, Clock, Network
	c_src/	C helpers: evwatch (input events), bplink (backplate UART), textrender (text from the device's own fonts), regread (register reads for debugging), entropyd (keeps the kernel entropy pool topped up, run from boot)
	priv/	Pre-built ARM binaries of the helpers (make -C c_src)
	platform/	Rooting, runtime install, boot hook, app watchdog, app deploy, Wi-Fi without Nest's connection manager, host build environment, shell setup
	tools/	Backplate frame decoder
	docs/	API description

Build and test
The Nest runs OTP 26 / Elixir 1.17, so build with that toolchain:
platform/mix26 test

platform/mix26 runs mix with that toolchain (and its own Hex) whatever your
shell has set up, including version managers such as mise that restore their own
MIX_HOME before every prompt.
Layers
	Platform — the device runs our BEAM instead of Nest's software.
	Native helpers — small static C programs for the device nodes Erlang
can't read reliably.
	SDK — the hex package nest_gen2 (NestGen2.*).
	Apps — your OTP application, e.g. foxbus.

The SDK provides mechanisms with sensible defaults and apps decide policy. The
backplate keep-alive always runs.
Contributing
Issues and pull requests are welcome at
github.com/integration-technology/nest_gen2_sdk.
For hardware problems, please include the board (Gen 2 "Diamond"), the
backplate firmware version (the 0x0001 message after a backplate reset) and
what the Nest's own firmware does in the same situation.
Credits
This work stands on the shoulders of the Nest right-to-repair community:
	NoLongerEvil-Thermostat
by codykociemba — the installer we use to root the Nest and flash custom
firmware. Every device running this SDK starts there. Its own credits, which we
pass on:	grant-h / ajb142 — omap_loader,
the USB bootloader tool used to flash OMAP devices.
	exploiteers (GTVHacker) — the original research behind the
Nest DFU Attack, which showed
custom firmware could be flashed to Nest gen 1 and gen 2.
	FULU and bounty backers — for funding the
Nest Learning Thermostat Gen 1/2 bounty
and supporting right to repair.


	stb_truetype by Sean Barrett (public
domain / MIT), vendored in c_src/vendor, which rasterises text on the device.
	Nest Labs' published GPL kernel sources — reading the board file and
drivers is how the display, dial, backlight and sensors were understood.

Licence
GPL-3.0-only; see LICENSE. If you distribute an app built on this
SDK, the app must be released under a GPL-compatible licence too.
Nest's Akkurat fonts (/nestlabs/share/fonts) are commercially licensed and are
not covered by this licence. This repository never contains them or anything
rendered from them; the SDK renders text from the device's own copy at runtime.


  

    From a Nest thermostat to your own Elixir app

This guide takes a Nest Learning Thermostat (2nd generation) from its box to
running an Elixir app you can change and redeploy: first the example app,
foxbus, then your own.
It takes about an hour, most of it waiting for the Nest's flash memory. Each
step says what you should see; if you don't see it, check
Troubleshooting before going on.
Status: written from the first unit and being checked step by step on a
second, factory-fresh one. Steps marked (to confirm) haven't been through
that check yet.

What you need
	A Nest Learning Thermostat, 2nd generation. In the Nest's own menu,
Settings → Technical Info shows the display model: it must start with
2 (e.g. 2.14). Gen 1 isn't supported by this SDK, and Gen 3 can't be
flashed yet (see No Longer Evil's compatibility list).
A Gen 2 has a yellow/green spirit level in the base; a Gen 3's is blue.
	Power for it. The display unit runs from its own battery for a while,
but needs its base: a wall plate, the Nest desk stand, or a Heat Link base.
The SDK talks to the base, and without it the Nest can't stay up.
	A USB data cable (micro-USB) for flashing. Plug it into the socket on
the back of the display, not the one on the desk stand or base: the base's
socket only supplies power, so the computer never sees the Nest through it.
Many micro-USB cables are charge-only; to check yours, plug the display in
directly while it is running Nest's own software. A data cable makes it show
up as a small USB drive (2464:0002 Nest in lsusb, about 40 MB). Don't
write to that drive.
	A computer running Linux or macOS, on the same network as the Nest.
	A 2.4 GHz Wi-Fi network. The Nest's radio doesn't do 5 GHz. (A phone
hotspot works; on an iPhone turn on Maximize Compatibility.)

Throughout, <nest-address> means the Nest's IP address on your network
(step 1 shows where to find it).
1. Put the Nest on your Wi-Fi and note its address
Do this first, with the Nest's own (stock) software: after rooting you need the
Nest on your network to reach it, and it keeps the network it joined.
	Power the Nest (on its base or stand) and go through its on-screen setup, or
later Settings → Network. Choose your 2.4 GHz network and type its
password with the ring.
	If it insists on pairing with a Heat Link you don't have, hold the display
down for 10 seconds to restart it; it then goes straight to Wi-Fi setup.
	Note its address: Settings → Technical Info → Network shows the IP
address (e.g. 192.0.2.50). That's <nest-address> in the rest of this
guide. Your router's list of devices shows it too.
	Recommended: give it a fixed address in your router (a "DHCP reservation"
for the Nest), so the address stays the same through flashing and restarts.

While you're in Technical Info, check the display model starts with 2.
2. Root it with No Longer Evil
No Longer Evil (NLE) replaces the Nest's bootloader
and kernel so it works without Google's servers, and gives you root over SSH.
This SDK runs on top of it.
Follow NLE's own instructions: the
installation guide (start
with their compatibility check).
In short, you connect the display to your computer by USB, hold the display down
for 10–15 seconds to put it into DFU mode, and run their installer.
When it's done the Nest restarts on its own and rejoins your Wi-Fi, usually at
the same address. Check you can log in as root; the password is
nolongerevil:
ssh -o PreferredAuthentications=password root@<nest-address>
The first time, SSH asks you to confirm the Nest's host key: answer yes. You
should get a # prompt. Type exit to leave.
(to confirm on a fresh unit: whether NLE's hosted installer enables SSH like
this by default, or whether you need their firmware builder's
--enable-root-access option.)
3. Set up SSH without a password
The scripts in this guide log in to the Nest with an SSH key, never a password.
The Nest's SSH server is old: it accepts ECDSA or RSA keys, not ed25519, so
make an ECDSA key just for it:
ssh-keygen -t ecdsa -b 521 -f ~/.ssh/nest_gen2 -C nest_gen2
Press Enter when asked for a passphrase (or set one and use ssh-agent). Then
copy the public key to the Nest, typing nolongerevil once more:
ssh -o PreferredAuthentications=password root@<nest-address> \
  'mkdir -p /root/.ssh && chmod 700 /root/.ssh && cat >> /root/.ssh/authorized_keys && chmod 600 /root/.ssh/authorized_keys' \
  < ~/.ssh/nest_gen2.pub
Check it logs in without asking for a password:
ssh -i ~/.ssh/nest_gen2 root@<nest-address> uname -a
You should see a line starting Linux and mentioning 2.6.37. To shorten
commands, add this to ~/.ssh/config, after which ssh nest is enough:
Host nest
  HostName <nest-address>
  User root
  IdentityFile ~/.ssh/nest_gen2
  IdentitiesOnly yes
The installer in step 5 turns off root password logins, so from then on only
your key gets in. (If you skip this step, the installer does it for you and
asks for the password once.)
4. Set up your computer
Apps for the Nest are built on your computer with Erlang/OTP 26 and Elixir
1.17, the versions the Nest runs. Newer versions build code the Nest can't
load. With mise (or asdf):
mise use --global erlang@26.2.5 elixir@1.17.3-otp-26
Then get the SDK, which holds the install and deploy scripts:
git clone https://github.com/integration-technology/nest_gen2_sdk.git
cd nest_gen2_sdk
Check the toolchain:
sh -c '. platform/host_env.sh && nest_toolchain_ok && echo OK'
You should see OK. Otherwise it says what it found and what to install.
5. Install the platform on the Nest
platform/install.sh <nest-address>
It explains each step as it goes:
	SSH key. It logs in with ~/.ssh/nest_gen2 from step 3. (If that key
doesn't exist or isn't on the Nest yet, it creates and installs it, asking
once for the password nolongerevil.)

	Checks it's a 2nd-gen Nest with room in its flash.

	Downloads the runtime, Erlang/OTP 26 and Elixir 1.17 built for the
Nest (about 45 MB), and checks its checksum.

	Copies it to the Nest. This takes several minutes; the flash is slow.

	Wi-Fi. It asks for your network's name (press Enter to keep the one
the Nest is on) and then, on the Nest, its password. The SDK runs its own
Wi-Fi from now on, because Nest's connection manager goes with the rest of
Nest's software.

	Boot script. It changes /etc/init.d/rcS so the Nest starts the SDK
instead of Nest's thermostat software, keeping the original as
/etc/init.d/rcS.stock.

	Restarts the Nest and reports what's running:
entropyd                     running
Wi-Fi (SDK)                  running
app watchdog (foxbus)        running
foxbus                       not deployed yet
Nest's own software          stopped
runtime                      nest_gen2-runtime-...
address                      <nest-address>


After the restart the Nest shows its boot logo until an app draws something.
You can run platform/install.sh <nest-address> --check at any time for the
same report.
Everything lives in /media/scratch/.nest_gen2_sdk on the Nest. To go back to
No Longer Evil's own software, see Undoing it.
6. Deploy the example app: foxbus
foxbus shows live bus
departures, the room temperature, disruption warnings and an arrival alarm. Get
it next to the SDK and set it up for your own stops as described in its README,
under Run foxbus on your own Nest
(it shows Carousel Buses stops only, for now):
cd ..
git clone https://github.com/integration-technology/foxbus.git
cd nest_gen2_sdk
platform/deploy_app.sh ../foxbus
deploy_app.sh runs the app's tests, builds it, copies it and its
dependencies to the Nest (the first time, the SDK as well), and restarts it. It
ends with the first lines of the app's log, and within half a minute the Nest
shows foxbus.
install.sh saved the Nest's address and key in ~/.config/nest_gen2/target,
which is where deploy_app.sh finds them.
7. Your own app
examples/hello_nest is the smallest useful app: a
number you change with the ring, reset with a press, and the room temperature.
Copy it, make it yours, and switch the Nest over to it:
cp -r examples/hello_nest ../my_app        # then rename the app inside
platform/install.sh <nest-address> --app my_app
platform/deploy_app.sh ../my_app
install.sh --app only changes which app starts at boot; it skips everything
that's already done. One app runs at a time: the Nest has 58 MB of memory, too
little for two Erlang VMs.
An app is an ordinary Mix project with {:nest_gen2, "~> 0.2.1"} in its
dependencies. docs/api.md describes what the SDK provides: drawing on
the round screen, text, the ring and its press, the piezo, the screen's sleep
and wake, the motion, light and climate sensors, and Wi-Fi.
Everyday use
All of these run on your computer, from the SDK folder.
	To	Run
	See what's running	platform/install.sh <nest-address> --check
	Update the app	platform/deploy_app.sh ../foxbus
	Read the app's log	ssh -i ~/.ssh/nest_gen2 root@<nest-address> tail -50 /media/scratch/.nest_gen2_sdk/foxbus.log
	The log from before the last restart	the same with foxbus.log.1
	Read or change an app's saved settings	platform/storage.sh foxbus list, then get <key> or put <key> '<value>'
	Save another Wi-Fi network	ssh -t -i ~/.ssh/nest_gen2 root@<nest-address> sh /media/scratch/.nest_gen2_sdk/wifi.sh add "Network name"
	Move to a newer SDK	update the app's dependency, then platform/deploy_app.sh ../foxbus --sdk
	Restart the Nest	hold the display down for 10 seconds

The Nest joins whichever saved network is in range, so a phone hotspot saved at
home lets you take it somewhere else.
Undoing it
platform/uninstall.sh <nest-address>           # back to No Longer Evil's software
platform/uninstall.sh <nest-address> --purge   # ... and delete the runtime and apps
This restores the original /etc/init.d/rcS and restarts the Nest. Your SSH key
stays installed.
Troubleshooting
install.sh can't log in with the password. Check the address and that you
can log in by hand as in steps 2 and 3.
The download fails or the checksum doesn't match. Delete
~/.cache/nest_gen2/ and run it again.
After the restart the Nest isn't on the network. Give it three minutes: if
the router doesn't answer, the SDK restarts Wi-Fi every 3 minutes. If it still
isn't back, the network name or password was probably wrong. Hold the display
down for 10 s to restart; if that doesn't help, connect it by USB, re-flash No
Longer Evil (step 2), and run install.sh again.
The screen stays on the boot logo. The app isn't deployed or doesn't start.
Run --check, then read the app's log.
The light above the screen flashes. It's the base's status light, not the SDK's:
	Blinking green: the Nest is starting, restarting or updating. If it goes on for more
than about 5 minutes and nothing reacts to motion, the base has probably gone quiet after
losing power; the SDK wakes it within about a minute, and otherwise restart the Nest.
	Blinking red: the display's battery is too low to start, and it's charging. Leave it on
its base; it starts by itself once there's enough charge (this can take an hour or more).
Holding the display down does nothing until then.

The Nest ran flat. The base charges the display with only about 120 mA, less than it
uses awake, so it drains while "plugged in" unless it deep-sleeps: set the screen to sleep
(foxbus: press on the home screen, then Screen) rather than Always on. See
power.md. Seat the display firmly on its base, and use a decent 5 V supply.
The screen doesn't wake when you walk up to it. The motion sensor is better
at movement across the room than straight towards it. Pressing the display
always wakes it, and foxbus's settings (press on the home screen, then Screen)
can keep it on.
deploy_app.sh says the SDK version doesn't match. Another app on the Nest
was deployed with a different SDK version. Build against that version, or add
--sdk to replace it.
Anything else. Open an issue at
https://github.com/integration-technology/nest_gen2_sdk/issues with the output
of --check and the last lines of the app's log.
What install.sh changes
So you can check its work, or do it by hand:
	adds /media/scratch/.nest_gen2_sdk/ with otp/, elixir/, udhcpc,
entropyd, wifi.sh, udhcpc.script, app_watchdog.sh, RUNTIME, and
wpa_supplicant.conf (your Wi-Fi network as a WPA key, not the password);
apps keep their settings in data/<app>/ there (NestGen2.Storage);
	appends your public key to /root/.ssh/authorized_keys;
	copies /etc/init.d/rcS to /etc/init.d/rcS.stock, then in rcS: comments
out nlmetrics, heartbeat, nlsleep, nlshutdown, nestlabs and monit;
starts entropyd before networking and wifi.sh takeover after it; adds -g
to dropbear (no root password logins); and starts app_watchdog.sh <app> at
the end (platform/rcs_patch.awk does this);
	writes ~/.config/nest_gen2/target on your computer.

platform/README.md explains why each part is there.


  

    nest_gen2_sdk — public Elixir API (draft)

The SDK turns a rooted Nest Learning Thermostat (2nd gen, "Diamond" board) into a
small Elixir device: a 320×320 round screen, a rotating ring with a press, a
piezo, motion sensors and a climate sensor. Apps depend on the hex package
nest_gen2_sdk and use only the functions below. Anything not listed is internal
and may change.
Reference app: foxbus (fox logo, dial, temperature; grows into the bus display).
Layers
	Layer	Contents	Ships as
	Platform	Rooting, cross-compiled OTP/Elixir, install folder /media/scratch/.nest_gen2_sdk (leading dot survives Nest's cleanup_scratch), rcS boot hook, stock stack disabled, watchdog	Separate repo + install script
	Native helpers	evwatch (input events), bplink (backplate UART)	Pre-built ARM binaries in priv/
	SDK	The modules below	hex package nest_gen2_sdk
	Apps	foxbus, others	Their own Mix projects

Rule: the SDK provides mechanisms with sensible defaults; apps decide policy.
The one exception is the backplate keep-alive, which always runs: without it the
stand power-cycles the head unit about 36 minutes after it last heard from it.
Starting and events
The SDK is an OTP application; adding the dependency starts its supervision tree
(backplate link, display, dial, piezo, power, climate).
NestGen2.subscribe(topic_or_topics) :: :ok
NestGen2.unsubscribe(topic_or_topics) :: :ok
Subscribers receive {:nest_gen2, topic, payload}:
	Topic	Payload	From
	:dial	%{delta: degrees, angle: degrees}	Head unit ring sensor
	:dial_step	%{direction: :cw | :ccw, angle: degrees} (every step_degrees)	Head unit
	:light	%{level: counts} (light flickering as someone moves nearby, or switched on; a default wake source, since the motion sensors can go quiet for minutes)	Backplate light sensor
	:button	:down | :up	Head unit (power chip button)
	:motion	%{level: 0..10, near: boolean, far: boolean}	Backplate PIRs
	:climate	%{temperature_c: float, humidity_pct: float} (corrected)	Backplate
	:battery	%{millivolts: integer}	Backplate
	:power	:awake | :asleep	SDK power policy

Head unit
NestGen2.Display — double-buffered screen
Drawing is batched: calls update the back buffer; present/0 shows the batch in
one page flip, so partial frames are never visible.
width() :: 320
height() :: 320
center() :: {160, 160}
radius() :: 160                          # visible circle
safe_radius() :: 145                     # keep text and icons inside this

set_background(image) :: :ok             # 320×320 base layer, used by full redraws
set_background("#1C1C1E") :: :ok        # a colour fills the visible disc, corners black
put_image(x, y, image) :: :ok            # draw a rectangle into the back buffer
fill_rect(x, y, w, h, color) :: :ok
put_text(x, y, text, opts) :: :ok        # opts: font, size, color, align
present() :: :ok                         # flip: show everything drawn since the last present
snapshot() :: image                      # what the screen shows; Image.to_png/1 for a PNG
NestGen2.Image and NestGen2.Text — pixels and fonts
NestGen2.Image.new(width, height, color) :: image
NestGen2.Image.from_raw(width, height, bgrx_binary) :: image
NestGen2.Image.from_png(path_or_binary) :: {:ok, image} | {:error, term}
NestGen2.Image.rgb(r, g, b) :: color

NestGen2.Text.render(text, opts) :: image     # opts: font (:regular | :bold), size, color, background
NestGen2.Text.measure(text, opts) :: {width, height}
Fonts are Nest's own Akkurat, rendered at runtime by the textrender helper
(stb_truetype) from the device's /nestlabs/share/fonts; the package never ships
font files or anything rendered from them (commercial licence).
NestGen2.Backlight
set(level) :: :ok                        # 0..120; the stock UI uses 113
level() :: integer
set_fade(rise_ms, fall_ms) :: :ok        # LM3530 hardware ramp; stock 260 / 2000
The SDK re-writes the level every second (the panel goes dark ~60 s after the last
write), so apps set it once.
NestGen2.Dial — ring and press
angle() :: float                         # degrees since start or last reset
reset_angle() :: :ok
set_step(degrees | nil) :: :ok           # :dial_step events every N degrees (default 10)
set_counts_per_turn(counts) :: :ok       # calibration, default 7800 (ADBS-A350 at 750 cpi)
Holding the press for several seconds triggers the power chip's hardware reset;
apps must not ask users for a long press.
NestGen2.Gesture — clicks, double clicks, long presses
Subscribe to :gesture for {:nest_gen2, :gesture, :click | :double_click | :long_press},
worked out from the button's raw :down/:up (which :button still sends at once).
	Config	Default	
	button_double_click_ms	300	a second press within this of the first release is a double click; nil turns double clicks off
	button_long_press_ms	800	held this long is a long press, sent while still held; keep it well under 10 s (holding 10 s restarts the Nest)

A single :click is only certain once the double-click window has passed, so it arrives that
long after the release. Apps that need an instant response use :button :down.
NestGen2.Piezo
tone(hz, duration_ms) :: :ok
click() :: :ok                           # Nest's click: 2000 Hz for 3 ms
set_click_on_step(boolean) :: :ok        # click on every :dial_step (default true)
NestGen2.Power — screen wake and sleep
wake() :: :ok
sleep() :: :ok                           # off now, even with holds
awake?() :: boolean
keep_awake(reason \\ nil) :: {:ok, hold} # wake, and no idle sleep until released
release(hold) :: :ok                     # also automatic if the holder exits
holds() :: [%{ref, reason, owner}]
set_idle_timeout(ms | :infinity) :: :ok  # default 30_000
set_wake_sources([:dial | :button | :motion | :light]) :: :ok   # default all four
set_deep_sleep(boolean) :: :ok           # default off (config deep_sleep)
Holds stack: idle sleep resumes once the last one is released, with a fresh
idle timeout. Use them for anything that must stay visible, such as an alarm
or a settings screen.
Deep sleep. On a stand or base, the Nest gets about 120 mA, less than it
uses awake, so an app that never lets it sleep drains the battery even while
"plugged in". With deep sleep on, 10 s after the screen goes dark (and with no
holds) the whole system suspends to RAM, as Nest's own software does: the BEAM
and every process stop and later carry on exactly where they were. The base
wakes it for motion (so the screen still lights on approach), the button wakes
it, and it wakes by itself at least every 270 s to keep in touch with the base;
a wake that doesn't light the screen goes back to sleep after 8 s. Measured on
a stand: the battery rose about 290 mV/h with deep sleep, and fell about
70 mV/h without.
While suspended nothing runs and timers count only awake time, so refresh
anything time-sensitive on {:nest_gen2, :power, :awake}; Wi-Fi reconnects
within a few seconds of waking. A screen kept on (:infinity idle timeout or a
hold) never deep-sleeps.
	Config	Default	
	deep_sleep	false	turn it on (or set_deep_sleep(true))
	deep_sleep_after_ms	10_000	after the screen sleeps
	deep_sleep_max_s	270	longest sleep before waking to talk to the base
	deep_sleep_awake_ms	8_000	awake time after a wake that doesn't light the screen

Backplate
NestGen2.Motion
level() :: 0..10
set_threshold(level) :: :ok              # level counted as motion, default 2
NestGen2.Climate
read() :: %{temperature_c: float, humidity_pct: float,
            raw_temperature_c: float, board_temperatures_c: [float]}
set_offset(delta_c) :: :ok               # self-heating correction, default -3.7
NestGen2.Battery
millivolts() :: integer | nil
NestGen2.Backplate — advanced, unstable
For decoding messages the SDK does not yet cover. May change between minor versions.
status() :: %{connected: boolean, frames_received: integer, last_frame_at: DateTime.t()}
subscribe_raw() :: :ok                   # {:nest_gen2_backplate, cmd, payload}
send_raw(cmd, payload) :: :ok
Wi-Fi
NestGen2.Wifi manages the connection through wpa_supplicant, which the
platform runs in place of Nest's connection manager (platform/wifi). It's
:unavailable if that isn't running.
NestGen2.Wifi.status() :: %{state: :connected | :connecting | :disconnected | :unavailable,
                            ssid: String.t() | nil, ip: String.t() | nil, signal_dbm: integer | nil}
NestGen2.Wifi.scan() :: {:ok, [%{ssid, signal_dbm, secured, saved}]} | {:error, term}   # ~3-8 s
NestGen2.Wifi.connect(ssid, password | nil) :: {:ok, %{ssid, ip}}
    | {:error, :wrong_password | :not_found | :no_ip | :timeout | :password_required
              | :bad_password_length | :busy | :unavailable | term}                   # up to ~1 min
NestGen2.Wifi.save(ssid, password | nil) :: :ok | {:error, :bad_password_length | :unavailable | term}
NestGen2.Wifi.saved_networks() :: [String.t()]
NestGen2.Wifi.forget(ssid) :: :ok | {:error, :not_found | :connected | :unavailable}
# event: {:nest_gen2, :wifi, %{state, ssid, ip}} on any change
connect/2 only saves a network once it has an address; on any failure it
goes back to the previous network and leaves the saved configuration alone.
Passwords are stored as the derived WPA key. Call it from a Task, as it blocks.
save/2 stores a network without switching to it (replacing one with the same
SSID), for setting up somewhere the Nest will go later, such as a phone hotspot;
the Nest joins it by itself when it's in range.
The platform's wifi.sh guard also restarts wpa_supplicant from the saved
configuration if the gateway is unreachable for 3 minutes.
Storage
NestGen2.Storage keeps an app's settings in flash, safe against the power going
mid-write, so an app can save its configuration and read it back at start-up.
NestGen2.Storage.put(key, value) :: :ok | {:error, :not_storable | posix}
NestGen2.Storage.get(key, default \\ nil) :: value | default
NestGen2.Storage.delete(key) :: :ok
NestGen2.Storage.keys() :: [String.t()]
NestGen2.Storage.dir() :: path        # the app's own folder, for anything else
# every function takes app: :name when not called from inside the app
	Each app has its own folder, /media/scratch/.nest_gen2_sdk/data/<app>; each key
is one file there with the value as readable text and a checksum.
	Writes go to a temporary file, flushed, then renamed into place, keeping the
previous value as a backup. A damaged value falls back to the backup, then to
the default; get/2 never raises.
	Keys: lowercase letters, digits and _. Values: anything that can be written as
text and read back (maps, lists, tuples, strings, numbers, atoms; not pids or
functions).
	For settings that change now and then, not for data written every second: the
flash is slow and wears.
	From your computer: platform/storage.sh <app> list | get <key> | put <key> '<term>' | delete <key>.


Version
NestGen2.version() :: String.t()   # the SDK's version, e.g. "0.2.0"
Clock
NestGen2.Clock keeps UTC right: SNTP shortly after start and then hourly,
stepping the system clock when it is 0.5 s or more out, and saving it to the RTC after every check.
Local time and daylight saving are the app's job.
NestGen2.Clock.sync() :: {:ok, %{server: term, offset_ms: integer}} | {:error, term}
NestGen2.Clock.status() :: %{synced_at: DateTime.t() | nil, server: term, offset_ms: integer | nil, last_error: term}
NestGen2.Clock.observe(utc :: DateTime.t(), source) :: :ok   # fallback, e.g. an HTTPS Date header
Configuration
config :nest_gen2,
  install_dir: "/media/scratch/.nest_gen2_sdk",
  idle_timeout_ms: 30_000,
  wake_sources: [:dial, :button, :motion, :light],
  motion_threshold: 2,
  light_wake_flicker_pct: 6,    # :light = a fall and a rise of this % within 5 s (not clouds) ...
  light_wake_jump_pct: 40,      # ... or one jump this big (a light switched on)
  light_wake_min_delta: 200,    # smaller changes (raw counts) don't count
  dial_counts_per_turn: 7800,
  dial_step_degrees: 10,
  click_on_step: true,
  temperature_offset_c: -3.7,
  text_render_ms: 20_000,       # a render taking longer returns {:error, :timeout}
  time_servers: ["time.nest.com", "pool.ntp.org", :gateway],
  clock_sync_interval_ms: 3_600_000,
  clock_step_ms: 500
Host mode
config :nest_gen2, target: :host runs an app on a computer: no hardware, the
screen drawn in memory and shown in a browser at http://localhost:4000, the ring
turned with the mouse. See host.md.
NestGen2.Host.turn(degrees) :: :ok        # clockwise if positive
NestGen2.Host.step(:cw | :ccw) :: :ok     # one Dial step
NestGen2.Host.click() / double_click() / long_press() :: :ok
NestGen2.Host.motion(level \\ 5) :: :ok
NestGen2.Host.climate(temperature_c, humidity_pct) :: :ok
NestGen2.Host.screenshot() :: png_binary
NestGen2.Dial.turn(degrees) / press(:down | :up) :: :ok   # the same, on the Nest too
Not in the API
Framebuffer page tracking and damage regions, the pan/virtual-size sysfs writes,
the backplate keep-alive exchange (0x83, 0xa2, 0xa3 every 30 s), frame
CRCs, evdev record parsing and the native helper protocols are internal.
foxbus against this API (sketch)
NestGen2.Dial.set_step(45)
NestGen2.subscribe([:dial_step, :button, :climate])
# splash:  set_background(fox_image); put_text(160, 240, "#{t}°C", align: :center); present()
# stops:   set_background("#1C1C1E"); put_text(...) per bus; present()
# on {:nest_gen2, :dial_step, %{direction: d}}: move to the next/previous screen and redraw


  

    Power, battery and sleep

A Nest that runs your app all day on its base or stand needs one thing from
the app: to let the SDK put the whole device into deep sleep when nobody is
looking. This page explains why, what the SDK does, and what an app should do.
Everything here was measured on a 2nd-gen Nest on a UK desk stand.
Why: the base supplies only about 120 mA
The display runs from its own battery. The base (wall plate or stand) charges
that battery and powers the display, but it can supply only about 120 mA,
the figure it reports in its power status message (0x002b); a heating
thermostat is designed to live on the trickle it can draw from the heating
wires. The display awake, with Wi-Fi up and the processor running, uses more
than that, even with the screen dark and the processor nearly idle.
So a display that stays awake drains its battery while plugged in:
		Battery on the stand
	Awake all the time (our app before deep sleep)	fell about 70 mV/h, ran flat after 12 to 24 hours
	Deep sleep while the screen is dark	rose about 290 mV/h from nearly flat, then held at about 3.93 V for 17+ hours

On USB straight into the back of the display it charges either way, because
USB supplies far more than the base.
Nest's own software has the same budget and stays within it the same way: it
suspends the whole system between events.
What deep sleep does
With deep sleep on, 10 seconds after the screen goes dark (and with nothing
holding it awake) NestGen2.Power:
	tells the base it is going to sleep, for how long, and at what temperature
to wake it (the sleep notice Nest's own software sends; see
backplate.md);
	sets the clock chip's alarm and suspends to RAM: the processor, radios and
every process stop, with memory kept alive. It uses the kernel's
wakeup_count handshake, as Nest's own sleep daemon does, so a press or
motion in the moment it is going to sleep cancels the suspend instead of
being missed until the alarm;
	carries on exactly where it stopped when something wakes it: the button, the
base (someone moving near it; also its own housekeeping now and then), or
the alarm after at most 270 seconds;
	says hello to the base again and, if the wake didn't light the screen, goes
back to sleep after 8 seconds.

Typically it is asleep 90 to 97% of the time. Your app's processes don't notice
being suspended: their state is in memory, unchanged.
What an app should do
	Turn it on. NestGen2.Power.set_deep_sleep(true) (or config
deep_sleep: true). It is off by default so that nothing changes for an app
that hasn't thought about it.
	Let the screen sleep. An idle timeout of :infinity ("always on") means
the screen never sleeps, so neither does the device, and the battery drains.
If you offer "always on", say that it drains the battery on the base; foxbus
turns deep sleep on for its 30 s / 1 min / 5 min settings and off for
"always on".
	Use holds sparingly. keep_awake/1 keeps the device fully awake. Fine for
an alarm that is ringing or a settings screen; not for something that lasts
hours.
	Refresh on wake. While suspended nothing runs, and timers count only
awake time: a "poll every 60 s" timer pauses while the device sleeps. When
{:nest_gen2, :power, :awake} arrives, fetch fresh data for whatever the
screen shows. Wi-Fi reconnects within a few seconds of waking, so retry a
failed request once or twice.
	Don't count on work while asleep. Anything that must happen at a set time
while nobody is looking will happen late. (Waking at a chosen time for an app
is a planned addition.)

Things that looked like power problems and weren't
	The screen went dark after 10 minutes and only a press brought it back.
The Linux console blanks the framebuffer after 10 minutes without keyboard
input, and only the button counts as a keyboard. The SDK turns console
blanking off (0.2.4).
	The Nest reset itself overnight ("Global Cold Reset"). It ran out of
memory: a diagnostic trace in /tmp, which is RAM, grew all day. The trace is
now capped (0.2.3), and off unless you set trace_file.
	The base woke the display every 30 seconds on cold mornings (wake reason
0x0004). The sleep notice carries a low-temperature threshold, below which
the base wakes the display to decide about heating; Nest's own value was about
16.5 °C. The SDK sent 5 °C (0.5.1), and now turns the temperature wake off.
	In a bright room the base could wake the display straight away. Before
0.6.2 the SDK sent the room temperature where the base expects a light
threshold, so above about 2,300 counts of light it was always past it. The
thresholds are now set either side of the room's light, and only with
:light in wake_sources.
	The base restarted every few minutes. A loose display on its stand or a
power blip; the base logs *HVAC power lost. Screw the stand's base down; the
SDK re-wakes the base within seconds anyway (0.2.1).

The lights
The light above the screen is the base's:
	Blinking green: starting, restarting or updating.
	Blinking red: the battery is too low to start; it's charging and starts by
itself when it can (this can take an hour or more on a stand). Pressing does
nothing until then.

Watching it
The battery voltage (mV) is in the base's 0x000b message (bytes 12-13) and its
power status 0x002b (per record: battery mV at bytes 2-3, input mV at 6-7).
NestGen2.Battery publishes :battery events. With trace_file set, the trace
shows each deep sleep, woke after N s and base wake reason.


  

    Running your app on a computer

You can run a nest_gen2 app on your own computer instead of the Nest, and see
its screen in a browser. It's for developing and testing screens: change the
code, restart, look, without building for the Nest or deploying.
The app runs unchanged. With target: :host the SDK starts as usual but touches
no hardware (architecture.html draws both side by side):
	On the Nest	On the host
	Screen (/dev/fb0)	drawn in memory; shown in the browser viewer
	Ring and press	the viewer (mouse wheel, arrow keys, click) or NestGen2.Host
	Motion sensor	the viewer's "Walk past" button, or NestGen2.Host.motion/1
	Temperature and humidity	a steady 20 °C / 45 %, changed with NestGen2.Host.climate/2
	Backlight, piezo	ignored
	Deep sleep	never: the computer doesn't suspend
	Clock (NTP)	left alone: your computer keeps its own time
	Wi-Fi	unavailable
	Storage	~/.nest_gen2_sdk/data instead of the Nest's flash

The screen still goes to sleep after the idle timeout, as on the Nest; the
viewer shows it dimmed. Press the ring or "Walk past" to wake it.
Network fetches are real: an app that fetches bus times fetches real bus times.
One-time setup
	A C compiler (cc, e.g. from build-essential or Xcode's command-line
tools). In your app's folder run:
mix nest_gen2.host
It builds the text renderer for your computer into ~/.nest_gen2_sdk/bin and
checks the fonts.

	The fonts. The SDK draws text with Nest's own Akkurat fonts, which are
commercially licensed, so they don't ship with the SDK. Copy them from your
own Nest (while it's awake, i.e. with the screen on):
mkdir -p ~/.nest_gen2_sdk/fonts
for f in AkkuratNest-Bold.ttf AkkuratNest-Regular.ttf; do
  ssh root@<nest-address> "cat /nestlabs/share/fonts/$f" > ~/.nest_gen2_sdk/fonts/$f
done
Any TrueType font works too if you give it those names, or set
config :nest_gen2, font_dir: "/path/to/fonts".


Running
Run your app with the SDK told it's on a computer, e.g.:
elixir --erl "-nest_gen2 target host" -S mix run --no-halt
or in your app's config/dev.exs:
config :nest_gen2, target: :host
Then open http://localhost:4000. Turn the ring with the mouse wheel over it,
by dragging, or with ← and →; click it, or press Space, to press it. The buttons
give a double click, a long press and someone walking past.
Use the same Erlang/Elixir as for the Nest (platform/host_env.sh), or any
newer one: on the host nothing has to load on the Nest.
From another computer
The viewer listens only on this computer (127.0.0.1). To see it from, say, a
laptop that can reach this computer over SSH (Tailscale works), forward the
port and open http://localhost:4000 on the laptop:
ssh -L 4000:localhost:4000 <this-computer>
Or listen on another address with
config :nest_gen2, host_viewer_ip: {0, 0, 0, 0}. Then anyone who can reach
that port can press your app's buttons, so keep it to a trusted network.
Showing it publicly
To put the screen on a public website, make the viewer watch-only:
config :nest_gen2, host_viewer_controls: false
The page then has no buttons and ignores the mouse and keyboard, and the viewer
refuses every press, turn and climate change (403), so visitors can't drive
your app or each other's view: everyone sees the same screen. Your app has to
move between its screens by itself. Replies may be kept for a second by a cache
in front, such as a CDN, and the screen is only encoded when it changes, so
many visitors cost about the same as one.
Run it behind a reverse proxy or tunnel that adds HTTPS; the viewer itself
speaks plain HTTP.
Settings
	Config	Default	
	target	:nest	:host to run on a computer
	host_viewer	true	start the browser viewer on the host
	host_viewer_port	4000	
	host_viewer_ip	{127, 0, 0, 1}	address it listens on
	host_viewer_controls	true	false: watch-only, for showing publicly
	host_climate	{20.0, 45.0}	simulated °C and % humidity
	font_dir	~/.nest_gen2_sdk/fonts on the host	where the TrueType fonts are
	storage_dir	~/.nest_gen2_sdk/data on the host	NestGen2.Storage's files

To start from the settings your Nest has, copy its storage across (leave out
anything secret you'd rather not have on the computer):
mkdir -p ~/.nest_gen2_sdk/data/<app>
ssh root@<nest-address> "cd /media/scratch/.nest_gen2_sdk/data/<app> && tar cf - *.term" |
  tar xf - -C ~/.nest_gen2_sdk/data/<app>
From code and tests
NestGen2.Host drives the simulated hardware: turn/1, step/1, click/0,
double_click/0, long_press/0, motion/1, climate/2, and screenshot/0
for the screen as a PNG. They produce the same events as the real hardware.
The viewer's endpoints do the same over HTTP, for scripts:
curl -o screen.png http://localhost:4000/screen.png
curl -X POST "http://localhost:4000/step?dir=cw"
curl -X POST http://localhost:4000/click
NestGen2.Display.snapshot/0 works on the Nest too: it returns what the
screen shows.


  

    The backplate: hardware and protocol

The Nest Learning Thermostat (2nd gen) is two computers. The display (head
unit) runs Linux on a TI OMAP3 and drives the screen, the ring, Wi-Fi and the
apps. The backplate (the wall plate, or the base inside the desk stand) has
its own microcontroller, which reads most of the sensors, switches the heating,
draws power from the heating wires, and powers the display and charges its
battery. The two talk over a serial line, and NestGen2.Backplate is the SDK's
side of that conversation.
This page collects what is known about the backplate: what we found on our own
units (captures of Nest's own software, and the SDK running on real hardware),
and what the cuckoo-nest project documented in
its wiki. Each fact is
marked with where it comes from:
	✓ confirmed: seen on our hardware, and what the SDK relies on;
	cuckoo: reported by cuckoo-nest, not yet confirmed by us;
	both: found independently by both;
	code: named in the log messages and code of Nest's own software on the
display, studied to interoperate with it.

Please read the cuckoo-nest wiki itself for their photos, the US terminal
details and their investigation notes; see Credits.
Hardware
	Microcontroller: an ST STM32L151VB (32 MHz Arm Cortex-M3, 128 kB flash)
with its own firmware (cuckoo). It reports itself as Backplate-3.2,
firmware 1.0.26 built 2019-04-05, "TFE (AMBER_BP)", bootloader "BSL" (✓ on
our UK desk stand).
	US backplate: 10 spring terminals (Rc, Rh, W1, W2/AUX, Y1, Y2, G, O/B, C,
Star), switched by FETs, each with a switch that detects whether a wire is
inserted; without a C wire it "power-sips" from the heating circuit (cuckoo).
	UK/EU backplate: takes 12 V DC on T1/T2 from the Heat Link (which sits by
the boiler and switches it with a relay), or power from a micro-USB socket; the
Heat Link can also talk to it wirelessly (cuckoo). Our desk stand is the
USB-powered variant (✓).
	Sensors: temperature and humidity, three board temperatures, a near-field
proximity sensor, the PIR motion sensors and ambient light are all read by the
backplate, not by Linux (both).
	Power budget: the backplate supplies the display only about 120 mA
(reported in 0x002b), less than the display uses awake. The battery charges
only while the display sleeps most of the time; see Sleep (✓).

The serial line
/dev/ttyO2 on the display, 115200 baud, 8N1, raw (both). Set the port fully
raw (cfmakeraw): with the default input processing, a 0x0d byte is turned into
0x0a and corrupts frames, which showed up as Backplate- instead of
Backplate-3.2 (cuckoo; the SDK's bplink is raw).
Frames
Every message, in both directions, is one frame (both):
d5 aa 96 | command u16le | length u16le | payload (length bytes) | CRC u16le
The CRC is CRC-16/XMODEM (CRC-CCITT, polynomial 0x1021, initial value 0) over the
command, length and payload (both). For example, the keep-alive 0x83 is
d5 aa 96 83 00 00 00 e4 46, and the reset 0xff is d5 aa 96 ff 00 00 00 a3 4b.
cuckoo-nest describe frames from the backplate as starting d5 d5 aa 96. The
SDK simply hunts for d5 aa 96, so an extra leading d5 is skipped like any other
stray byte (NestGen2.Backplate.Frame).
Start-up
What Nest's own software does each time it opens the line (captured 2026-10-03,
and what the SDK does) (✓):
	c0 00000000, 85, 83, 8c.
	Flush, then a 100 ms serial BREAK, then ff (reset). The backplate
restarts and sends 0001 "BRK", its firmware banner, a *sense ... line, and
0004 (13 bytes).
	Echo the 0004 payload back as 8f, then 83, 90.
	Queries, each answered with text: 98 → 0018 firmware, 99 → 0019 build,
9d → 001d, 9b → 001b hardware, 9c → 001c bootloader, 9f →
001f serial, 9e → 001e model.
	c0 00000000 ("set power steal mode" (cuckoo)). Readings start.

cuckoo-nest found a shorter version works (BREAK, ff, wait for "BRK", then
8f, 83, 90, the queries and c0) and that the backplate stops answering if
the sequence doesn't arrive within about a second (cuckoo). Without it, a
backplate that has been reset or lost power stays silent, and the display's
green light blinks (✓).
Keeping in touch
	Readings: after start-up the backplate sends ambient light (000a) and the
proximity level (0007) about once a second, and PIR events (0005) as they
happen (both).
	Buffers: every 30 s the display sends 83, then a2; the backplate replies
with what it has collected (0022 climate, 0023, 000c, 0038, 002b, ...)
and ends with 002f; the display answers a3 (both; cuckoo report 83
every ~15 s).
	Watchdog: if the backplate hears nothing for about 36 minutes it
power-cycles the display (✓).
	Restarts: the backplate restarts now and then (a loose display on its base,
or a power blip), printing BRK, the banner and, with no heating system,
*HVAC power lost, then 0004 again; answering that 0004 as at start-up
brings it back (✓).

Sleep
How Nest's own software keeps within the backplate's power budget (captured
2026-10-13, and what NestGen2.Power's deep sleep does) (✓):
	Going to sleep, the display sends: c2 0000 + a low-temperature
threshold (hundredths of °C, u16le) + 0080, b5 0f00, b3 ffffffff,
b9 = light thresholds, ba 000000000000, a4 = wake mask, and
a1 = seconds it intends to sleep (u16le), then suspends to RAM (✓).	a4, the wake mask (u16le): which events may wake the display, with
the bits in the table below (code; ✓ for the bits we have seen). Nest's
software always sets timer, buffers full, temperature, light, humidity,
vergence and errors (0x0567), and adds motion, battery and proximity
according to its settings; ours sent 0x07e7. The SDK sets the base's
own five (timer, buffers full, vergence, battery, errors: 0x0703), plus
near-PIR for :motion and light for :light in wake_sources.
	b9, the light thresholds: u16le low, u16le high, in the same counts
as 000a; the base wakes the display when the light goes below the low
one or above the high one, and ffff turns the high one off (code, ✓).
Nest's software set 0/2271 in a dim room (about 300-450 counts) and
1444/ffff in daylight (about 15,000). The SDK sets them
light_wake_jump_pct (and at least light_wake_min_delta counts) either
side of the last reading, or off without :light.
	c2: Nest's software sent 15.51 °C and 16.48 °C; below it, with the
temperature bit in the mask, the base wakes the display every 30 s
(reason 0x0004, seen on a cold morning), presumably so a thermostat can
decide about heating. The SDK sends 5 °C and leaves that bit off (✓).


	The backplate goes quiet, keeping its readings, until that time is up or it
has a reason to wake the display (it does so over the serial line).
	Waking, the display sends 83; the backplate answers 0014, the wake
reason, with the same bits as the mask (0 seen too), then a2 brings what
it kept while the display slept, and a3 resumes the readings.

	Bit	Wake reason	Seen
	0x0001	Timer	✓
	0x0002	Buffers full	
	0x0004	Temperature below the c2 threshold	✓
	0x0008	PIR	
	0x0010	Proximity	
	0x0020	Light past a b9 threshold	✓
	0x0040	Humidity	
	0x0080	Near PIR: someone moved near it (Nest's software also checks a "TP" reason on this bit)	✓
	0x0100	"Vergence"	
	0x0200	Battery	✓
	0x0400	Errors	
	0x0800	"HE"	

On a desk stand, with the display awake all the time the battery fell about
70 mV an hour; sleeping like this, it rose about 290 mV an hour.
Messages
From the backplate
	ID	Name	Payload	Source
	0001	Text	ASCII: BRK, banner, *sense ..., *HVAC power lost	both
	0002	Climate	i16le temperature (1/100 °C), u16le humidity (1/10 %)	both
	0004	Hello / FET presence	13 bytes; echo it back as 8f	✓ (cuckoo: "FET presence")
	0005	PIR event	byte 0 near, byte 1 far (non-zero = movement), all zero = cleared	✓
	0007	Proximity level	u16le, 0 when nothing is near	✓ (cuckoo: "proximity sensor")
	0009	FET presence	15 bytes	cuckoo
	000a	Ambient light	u16le counts	both
	000b	Backplate state	bytes 6-7 input mV (0 when unpowered), 12-13 battery mV	✓ (cuckoo: 8-9 Vin/100, 10-11 Vop/1000, 12-13 Vbat/1000)
	000c	Raw sensor ADC	0-1 PIR raw, 10-11 ambient IR, 12-13 ambient visible	cuckoo
	0010	TFE id	3 bytes	both
	0014	Wake reason	u16le flags, as the wake mask (see Sleep)	✓, code
	0018	Firmware version	ASCII	both
	0019	Build info	ASCII	both
	001b	Hardware version	ASCII	✓
	001c	Bootloader	ASCII	✓
	001d	Model / BSL id	2 bytes	both
	001e	Model name	ASCII, Backplate-3.2	both
	001f	Serial number	ASCII	✓
	0022	Buffered climate	repeated 0002 records	both
	0023	Board temperatures	three i16le, 1/100 °C	✓ (cuckoo: "PIR motion event")
	0025	Proximity event	2 bytes	cuckoo
	0027	Proximity detail	8 bytes	cuckoo
	002b	Power status	per record: u16 0, battery mV, supply limit (120), input mV	✓
	002f	End of buffers	2 bytes	both
	0038	Unknown, in buffers		both

To the backplate
	ID	Name	Payload	Source
	0082	FET control (switch the heating outputs)		cuckoo
	0083	Keep-alive / status request		both
	0085, 008c	Sent at start-up		✓
	008f	Answer to 0004	the 0004 payload	both
	0090	Get TFE id		both
	0098–009f	Queries (see Start-up)		both
	00a1	Sleep for (part of the sleep notice)	u16le seconds	✓
	00a2 / 00a3	Request buffers / acknowledge their end		both
	00c2	Sleep notice: low-temperature threshold	0000, u16le 1/100 °C, 0080	✓
	00a4	Wake mask	u16le bits (see Sleep)	✓, code
	00b9	Light thresholds	u16le low, u16le high (ffff = off)	✓, code
	00b3, 00b5, 00ba	Sleep notice (see Sleep)		✓
	00b1	Temperature lock		cuckoo
	00c0	Set power steal mode	00000000	both
	00ff	Reset		both

Corrections and additions are welcome: open an issue or a pull request, or
contribute to the cuckoo-nest wiki.
Credits
The cuckoo-nest project's backplate wiki,
in particular the protocol
and hardware pages by
z3ugma and the UK/EU backplate and Heat Link pages by
wian007, and jfarre20's
ttyproxy used in their investigation. The facts above credited to cuckoo come
from their pages, restated in our own words; their wiki has no licence, so none of
its text or images are copied here. They in turn build on earlier work by
GTVHacker,
exploitee.rs and Luke Dashjr's
freeabode
tools.
The ✓ findings come from capturing Nest's own software on our units (start-up on
2026-10-03, sleep and charging on 2026-10-13) and from running the SDK on them.


  

    Changelog

All notable changes to nest_gen2. Versions follow Semantic Versioning:
while the version is 0.x, a minor release (0.1 → 0.2) may change the API.
0.6.6 (2026-11-01)
	NestGen2.Text: fix an app crashing when it rendered text while another
process's render was slow. A caller now waits its turn instead of giving up
after 30 s; each render still stops at 20 s with {:error, :timeout}, now
set by text_render_ms.

0.6.5 (2026-10-30)
	Deep sleep: fix the Nest staying awake for good after one refused
suspend. The SDK's own once-a-second idle check fell into step with the 8 s
retry and was always waiting when the SDK looked for anything to handle
first, so it refused every attempt. That check no longer counts.
	NestGen2.Display and NestGen2.Text: fix apps crashing when drawing
or rendering text took more than 5 s while the Nest was busy. Display calls
now wait up to 30 s; a render that takes over 20 s returns
{:error, :timeout} and restarts the renderer, so its late reply can't be
taken for the next text's.
	examples/sdk_test: an app that shows every event the SDK sends, for
checking a Nest and an SDK build.
	deploy_app.sh stops when it can't reach the Nest (for example while it is
in deep sleep) instead of carrying on as if no SDK were installed.

0.6.4 (2026-10-28) — use 0.6.5: can stay awake for good after one refused suspend
	Deep sleep: fix 0.6.2 and 0.6.3 never suspending, so the Nest drained
its battery on its base until it restarted. Every message from the base is a
wake-up event, and the base answers the sleep notice, so the wake-up count
taken before the notice was always out of date and the kernel refused every
suspend. The SDK now takes the count 250 ms after the notice, once the base
has gone quiet, as Nest's own sleep daemon does.
	The Hex package also has the NestGen2.Display 30 s call timeout listed
under 0.6.5.

0.6.3 (2026-10-28) — use 0.6.4: never suspends on the Nest
	Deep sleep: fix a press that reached the SDK in the few milliseconds
before it read the wake-up count being left unhandled until the next wake
(up to 270 s). If anything is already waiting to be handled at that point,
the SDK handles it first and tries to sleep again shortly after.
	No compiler warning in NestGen2.Display on newer Elixir versions.

0.6.2 (2026-10-28) — use 0.6.4: never suspends on the Nest
	Deep sleep: fix a press or motion in the moment the Nest goes to sleep
being missed, so it slept on for up to 270 s. Before suspending, the SDK now
uses the kernel's wakeup_count handshake (as Nest's own sleep daemon does):
any wake-up event after it decided to sleep cancels the suspend.
	Deep sleep: fix the light thresholds in the sleep notice (b9). The SDK
sent the room temperature there, which the base takes as "wake the display
when the light goes above this", so in a bright room it could wake straight
away. They are now set light_wake_jump_pct (at least
light_wake_min_delta counts) either side of the room's light, and off
without :light in wake_sources.
	Deep sleep: the base's wake mask (a4) follows wake_sources: someone near
wakes the display only with :motion, a change in light only with :light.
The temperature and humidity wakes are off, so the base no longer wakes the
display every 30 s on cold mornings at all.
	docs/backplate.md: the wake mask and wake reason bits, and the light
thresholds, named from Nest's own software.

0.6.1 (2026-10-26)
	Watch-only viewer: config :nest_gen2, host_viewer_controls: false shows the screen
with no buttons and refuses every press, turn and climate change, for putting an app's
screen on a public website. Its replies may be cached for a second by a CDN in front.
See "Showing it publicly" in docs/host.md.
	The viewer encodes the screen only when it changes, instead of on every fetch.

0.6.0 (2026-10-21)
	Host mode (config :nest_gen2, target: :host): run an app on a computer instead of
the Nest, unchanged, to develop and test screens without deploying. The SDK touches no
hardware: the screen is drawn in memory, the climate is a steady simulated reading, and
deep sleep, the clock and Wi-Fi are left alone. See docs/host.md.
	NestGen2.Host.Viewer: on the host, the screen in a browser at http://localhost:4000,
with the ring turned by mouse wheel, drag or arrow keys, and buttons for a press, double
click, long press and someone walking past. Uses OTP's own :inets; no new
dependencies.
	NestGen2.Host: turn/1, step/1, click/0, double_click/0, long_press/0,
motion/1, climate/2 and screenshot/0, producing the same events as the hardware.
	mix nest_gen2.host builds the text renderer for the computer and checks for the fonts
(copied from your own Nest; they aren't shipped).
	NestGen2.Display.snapshot/0 (on the Nest too): what the screen shows.
NestGen2.Image.to_png/1.
	NestGen2.Dial.turn/1, press/1 and step/0.
	Text fonts are found in font_dir (default the Nest's /nestlabs/share/fonts).

0.5.1 (2026-10-15)
	Deep sleep: the sleep notice's low-temperature threshold (c2) is now 5 °C instead of
Nest's 16.48 °C. Below the threshold the base woke the display every 30 s (wake reason
0x0004), so on a cold morning the Nest barely slept; with 5 °C it sleeps the full 270 s.
	docs/power.md: why the Nest drains its battery on its base unless it deep-sleeps, what
the SDK does about it, and what an app should do.
	docs/backplate.md: the backplate's hardware and serial protocol (frames, start-up,
keep-alive, the sleep protocol and every known message), from our captures and the
cuckoo-nest project's research, with each fact's source and credits.

0.5.0 (2026-10-14)
	Deep sleep (deep_sleep config / NestGen2.Power.set_deep_sleep/1, off by default):
10 s after the screen goes dark the whole system suspends to RAM, as Nest's own software
does, and wakes on the button, on the base (motion), or after at most 270 s. It tells the
base first (the sleep notice Nest's client sends, with the planned seconds) and repeats
Nest's wake-up exchange afterwards. Without it the Nest drains its battery even on its
stand, which supplies only about 120 mA; with it, the battery charges (measured +290 mV/h
against -70 mV/h).
	The base's wake reason (0x0014) is decoded and traced.

0.4.0 (2026-10-14)
	NestGen2.Gesture and the :gesture topic: :click, :double_click and :long_press from
the button, with button_double_click_ms (default 300, nil for none) and
button_long_press_ms (default 800). :button :down/:up are unchanged.

0.3.0 (2026-10-13)
	NestGen2.Storage: per-app settings in flash (put/3, get/3, delete/2, keys/1,
dir/1), written so a power cut mid-write can't corrupt them (temporary file, flush,
rename, previous value kept as a fallback), stored as readable text with a checksum.
	platform/storage.sh: list, read, write and delete an app's stored values from your
computer.
	NestGen2.Wifi.save/2: save a network without switching to it, e.g. a phone hotspot
before taking the Nest somewhere new.

0.2.5 (2026-10-12)
	Backplate framing moves from C to Elixir. bplink is now a byte pipe (it sets the serial
line up and sends the BREAK, nothing else) speaking {packet, 2}, and
NestGen2.Backplate.Frame finds, checks and builds frames with binary pattern matching:
partial frames are kept for the next chunk, noise and bad checksums are skipped. Checked
against traffic captured from Nest's own firmware: the same frames found, and the head's
frames re-encoded byte for byte. No API change; the trace keeps its format.

0.2.4 (2026-10-12)
	Fix: the screen went dark after 10 minutes and only a press brought it back, even
with an idle timeout of :infinity. That was the Linux console, not the SDK: it blanks
the framebuffer after 10 minutes without keyboard input, and on the Nest only the button
counts as a keyboard (not the dial or the motion sensor). NestGen2.Display now turns
console blanking off at start, and un-blanks the screen whenever NestGen2.Power wakes it.

0.2.3 (2026-10-10)
	Backplate restarts are counted (NestGen2.Backplate.status/0 gains restarts) instead of
logged: after the first wake-up, each restart and its chatter ("BRK", the firmware banner,
"sense", and "HVAC power lost", which a base with no heating system wired to it prints)
no longer reach the log. A loose head unit on its base restarts it now and then; the SDK
wakes it again within about 2 seconds.
	The optional backplate trace (trace_file) is capped at 256 KB (trace_max_bytes), the
older part kept as <file>.1. It lives in /tmp, which is RAM: uncapped, it grew about
7 MB a day and ran the Nest out of memory overnight, which resets the board ("Global Cold
Reset").

0.2.2 (2026-10-04)
	Install guide and scripts. docs/install.md goes from a 2nd-gen
Nest flashed with No Longer Evil to foxbus and then your own app.
platform/install.sh <nest-address> installs the platform (SSH key, a prebuilt runtime
bundle with a checked sha256, Wi-Fi, boot script with the original kept as rcS.stock)
and --check reports what's running; platform/uninstall.sh restores the original.
	examples/hello_nest: the smallest useful app, as a starting point.
	The Hex description, README and package links say it's for a Wi-Fi-connected Nest rooted
with No Longer Evil, and link to the install guide and NLE's rooting instructions.
	deploy_app.sh installs the SDK with the app on the first deploy to a Nest, and with
--sdk replaces a different version; it removes an updated library's old .beam files.
	app_watchdog.sh waits quietly until the app has been deployed.
	host_env.sh works with OTP 26 / Elixir 1.17 from mise or asdf, and deploy_app.sh
stops early with what to install if the toolchain is wrong.
	Platform: wifi.sh add SSID saves another network over SSH (the password is asked for
without echo, and only the derived key is stored), so a phone hotspot can be set up
before taking the Nest somewhere new.
	Platform: app_watchdog.sh keeps the previous run's log as <app>.log.1.
	Platform: at boot, wifi.sh takeover no longer hands Wi-Fi back to Nest's connection
manager when the gateway is slow to answer (which, with Nest's software stopped, left the
Nest offline until the next reboot); it keeps retrying. The old behaviour is wifi.sh trial.
The Wi-Fi log moves to <install>/wifi.log so it survives a reboot.

0.2.1 (2026-10-03)
	The backplate is woken the way Nest's own client does it, each time the link opens:
a serial BREAK, then answering its 0x0004 hello (echoed as 0x8f) and its start-up
queries. After a reset or a power loss the backplate otherwise stays silent (no motion,
light or climate readings, and the green LED flashing) until the stock firmware runs.
	If no backplate message arrives for 15 s, the handshake runs again (at most once a minute).
	bplink accepts brk (flush, then a 100 ms BREAK).

0.2.0 (2026-10-03)
	NestGen2.Wifi: status, scan, connect (with automatic fall-back to the previous
network and nothing saved on failure), saved networks, forget; :wifi events.
Passwords are stored as the derived WPA key.
	NestGen2.version/0.
	Platform: entropyd, started from rcS, keeps the kernel's entropy pool topped up. Without
it OpenSSL blocks on /dev/random at the first TLS connection and stalls the whole VM.
	evwatch exits when its port closes instead of lingering until the next input event.
	Platform: Wi-Fi from boot (wifi.sh takeover in rcS), and wifi.sh guard, which
restarts wpa_supplicant from the saved configuration after 3 minutes without the
gateway.
	platform/mix26: run mix with the Nest's toolchain regardless of the shell's version manager.

0.1.0 (2026-10-02)
First release.
Head unit
	NestGen2.Display: page-flipped drawing on the round 320×320 screen (set_background/1
with an image or a hex colour drawn as the visible disc, put_image/3, fill_rect/5,
put_text/4, present/0).
	NestGen2.Text: text rendered on the device from its own fonts (no font files shipped).
	NestGen2.Dial: rotation (7800 counts per turn), steps with Nest's click, and press.
	NestGen2.Backlight, NestGen2.Piezo, NestGen2.Power (sleep after idle; wake on dial,
button, motion or a flicker in room light; keep_awake/1 holds that keep the screen on,
released explicitly or when the holder exits).

Backplate
	Keep-alive that stops the backplate power-cycling the head unit.
	NestGen2.Motion, NestGen2.Climate, NestGen2.Battery, NestGen2.Light, and events
(:motion, :light, :climate, :battery).

System
	NestGen2.Network: DNS without Nest's connection manager.
	NestGen2.Clock: SNTP sync of UTC, saved to the RTC. Takes four samples per server and
trusts the shortest round trip (rejecting any over 500 ms), first sync 30 s after start.
	Platform: app_watchdog.sh (one watchdog per app; the VM records its own pid), deploy_app.sh (deploy an app without the SDK, checking the
SDK version on the device), Wi-Fi without connmand (platform/wifi).

Known limitations
	If the backplate is reset (or loses power while the head unit stays up) it stops
reporting and periodically power-cycles the head unit. Booting the stock firmware once
brings it back; the SDK cannot yet do this itself.



  

    
NestGen2 
    



      
SDK for a rooted Nest Learning Thermostat (2nd gen).
Adding :nest_gen2 as a dependency starts the SDK: the backplate link and
keep-alive, display, dial, piezo, backlight and power management.
Subscribe to events with subscribe/1; each arrives as
{:nest_gen2, topic, payload}:
	Topic	Payload
	:dial	%{delta: degrees, angle: degrees}
	:dial_step	%{direction: :cw | :ccw, angle: degrees}
	:light	%{level: counts} (light flickering as someone moves nearby, or switched on)
	:button	:down | :up
	:gesture	:click | :double_click | :long_press (see NestGen2.Gesture)
	:motion	%{level: 0..10, near: boolean, far: boolean}
	:climate	%{temperature_c: float, humidity_pct: float}
	:battery	%{millivolts: integer}
	:power	:awake | :asleep
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    Functions
  


    
      
        subscribe(topics)

      


        Subscribes the calling process to one topic or a list of topics.



    


    
      
        unsubscribe(topics)

      


        Unsubscribes the calling process from one topic or a list of topics.



    


    
      
        version()

      


        The SDK's version, e.g. "0.2.0".
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          @type topic() ::
  :dial
  | :dial_step
  | :button
  | :gesture
  | :motion
  | :climate
  | :battery
  | :power
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          @spec subscribe(topic() | [topic()]) :: :ok


      


Subscribes the calling process to one topic or a list of topics.

  



  
    
      
    
    
      unsubscribe(topics)



        
          
        

    

  


  

      

          @spec unsubscribe(topic() | [topic()]) :: :ok


      


Unsubscribes the calling process from one topic or a list of topics.
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          @spec version() :: String.t()


      


The SDK's version, e.g. "0.2.0".

  


        

      


  

    
NestGen2.Backlight 
    



      
The LM3530 backlight.
set/1 sets the level used while the screen is awake (0..120; the stock UI
uses 113). NestGen2.Power switches it off while asleep. The SDK re-writes the
current value every second, because the panel goes dark about a minute after
the last write.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        level()

      


    


    
      
        set(level)

      


        Level used while the screen is awake, 0..120.



    


    
      
        set_fade(rise_ms, fall_ms)

      


        Hardware fade times. Each is rounded to the nearest the chip supports:
1, 130, 260, 520, 1000, 2000, 4000 or 8000 ms. Stock: 260 up, 2000 down.



    


    
      
        start_link(_)
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec level() :: 0..120


      



  



  
    
      
    
    
      set(level)



        
          
        

    

  


  

      

          @spec set(0..120) :: :ok


      


Level used while the screen is awake, 0..120.

  



  
    
      
    
    
      set_fade(rise_ms, fall_ms)



        
          
        

    

  


  

      

          @spec set_fade(pos_integer(), pos_integer()) :: :ok


      


Hardware fade times. Each is rounded to the nearest the chip supports:
1, 130, 260, 520, 1000, 2000, 4000 or 8000 ms. Stock: 260 up, 2000 down.
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NestGen2.Backplate 
    



      
The link to the backplate (or desk stand) microcontroller on /dev/ttyO2.
Always runs the keep-alive: every 30 s it repeats the stock client's 0x83,
0xa2, 0xa3 exchange, without which the backplate power-cycles the head unit
about 36 minutes after it last heard from it. Each time the link opens it
wakes the backplate the way Nest's own client does (a serial BREAK, then
answering its hello), and does so again if the backplate falls silent, which
it does after a reset or a power loss. Decoded readings are published as
:motion, :climate and :battery events and are available through
NestGen2.Motion, NestGen2.Climate and NestGen2.Battery.
The protocol is described in docs/backplate.md.
status/0, subscribe_raw/0 and send_raw/2 are for decoding messages the SDK
does not cover yet, and may change between minor versions.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        send_raw(cmd, payload \\ <<>>)

      


        Sends a command frame to the backplate.
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        subscribe_raw()

      


        Subscribes the caller to every frame as {:nest_gen2_backplate, cmd, payload}.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec send_raw(0..65535, binary()) :: :ok


      


Sends a command frame to the backplate.
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          @spec status() :: %{
  connected: boolean(),
  frames_received: non_neg_integer(),
  last_frame_at: DateTime.t() | nil,
  restarts: non_neg_integer()
}


      



  



  
    
      
    
    
      subscribe_raw()



        
          
        

    

  


  

      

          @spec subscribe_raw() :: :ok


      


Subscribes the caller to every frame as {:nest_gen2_backplate, cmd, payload}.

  


        

      


  

    
NestGen2.Battery 
    



      
The head unit's battery voltage, as reported by the backplate.
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      millivolts()



        
          
        

    

  


  

      

          @spec millivolts() :: non_neg_integer() | nil


      



  


        

      


  

    
NestGen2.Climate 
    



      
Temperature and humidity from the backplate, every ~30 s.
The raw temperature reads warm because the sensor sits next to the unit's own
electronics; temperature_c has the offset applied (default -3.7 °C, measured
on a desk stand against a reference probe). Calibrate with set_offset/1.
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    Functions
  


    
      
        read()

      


    


    
      
        set_offset(delta_c)

      


        Self-heating correction added to the raw temperature, in °C.
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      read()



        
          
        

    

  


  

      

          @spec read() :: %{
  temperature_c: float() | nil,
  humidity_pct: float() | nil,
  raw_temperature_c: float() | nil,
  board_temperatures_c: [float()]
}


      



  



  
    
      
    
    
      set_offset(delta_c)



        
          
        

    

  


  

      

          @spec set_offset(number()) :: :ok


      


Self-heating correction added to the raw temperature, in °C.

  


        

      


  

    
NestGen2.Clock 
    



      
Keeps the system clock (UTC) right.
The Nest restores UTC from its battery-backed RTC at boot, but nothing
corrects it afterwards: Nest's own NTP client lived in connmand, which
isn't reliable once the stock stack is off. This asks NTP servers (SNTP over
UDP 123) shortly after start and then every :clock_sync_interval_ms,
steps the system clock when it is out by :clock_step_ms or more, and saves
it to the RTC after every successful check so the next boot starts right.
Servers are tried in order from :time_servers (host names, IPv4 tuples, or
:gateway for the default router).
Apps that already talk to a trusted HTTPS server can pass its Date header
to observe/2 as a fallback: it only corrects the clock when NTP hasn't
succeeded for 12 hours and the difference is over 30 seconds.
Local time and daylight saving are the app's concern; this only keeps UTC.
The VM must run with +C multi_time_warp (as app_watchdog.sh does) so
Erlang's own time follows a stepped clock.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        observe(utc, source)

      


        Reports the UTC time according to another source (e.g. an HTTPS Date
header). Used only as a fallback when NTP has been failing.



    


    
      
        start_link(_)

      


    


    
      
        status()

      


        When and how the clock was last checked.



    


    
      
        sync()

      


        Queries NTP now and corrects the clock if needed.
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      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec observe(DateTime.t(), term()) :: :ok


      


Reports the UTC time according to another source (e.g. an HTTPS Date
header). Used only as a fallback when NTP has been failing.

  



  
    
      
    
    
      start_link(_)
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          @spec status() :: map()


      


When and how the clock was last checked.
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          @spec sync() :: {:ok, %{server: term(), offset_ms: integer()}} | {:error, term()}


      


Queries NTP now and corrects the clock if needed.

  


        

      


  

    
NestGen2.Dial 
    



      
The ring and its press.
The ring is read by an ADBS-A350 optical sensor at a fixed 750 cpi: about
7800 counts per turn. There is no absolute position, so the angle is relative
to start-up (or reset_angle/0) and can drift a few degrees over many turns.
Events: :dial for every movement, :dial_step each time the angle crosses a
multiple of the step size (default 10°, with Nest's click), :button on press.
Do not ask users to hold the press: a long hold triggers the power chip's
hardware reset.

      


      
        Summary


  
    Functions
  


    
      
        angle()

      


        Degrees turned clockwise since start-up or the last reset.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        press(state)

      


        Simulates pressing (:down) or releasing (:up) the ring.



    


    
      
        reset_angle()

      


    


    
      
        set_counts_per_turn(counts)

      


        Calibration: sensor counts per full turn (default 7800).



    


    
      
        set_step(degrees)

      


        Degrees between :dial_step events, or nil for none.



    


    
      
        start_link(_)

      


    


    
      
        step()

      


        Degrees between :dial_step events, or nil.



    


    
      
        turn(degrees)

      


        Simulates turning the ring by degrees (positive is clockwise), with the same
events a real turn gives. For the host viewer, tests and remote control.
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      angle()



        
          
        

    

  


  

      

          @spec angle() :: float()


      


Degrees turned clockwise since start-up or the last reset.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      press(state)



        
          
        

    

  


  

      

          @spec press(:down | :up) :: :ok


      


Simulates pressing (:down) or releasing (:up) the ring.

  



  
    
      
    
    
      reset_angle()



        
          
        

    

  


  

      

          @spec reset_angle() :: :ok


      



  



  
    
      
    
    
      set_counts_per_turn(counts)



        
          
        

    

  


  

      

          @spec set_counts_per_turn(pos_integer()) :: :ok


      


Calibration: sensor counts per full turn (default 7800).

  



  
    
      
    
    
      set_step(degrees)



        
          
        

    

  


  

      

          @spec set_step(pos_integer() | nil) :: :ok


      


Degrees between :dial_step events, or nil for none.
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      step()



        
          
        

    

  


  

      

          @spec step() :: pos_integer() | nil


      


Degrees between :dial_step events, or nil.

  



  
    
      
    
    
      turn(degrees)



        
          
        

    

  


  

      

          @spec turn(number()) :: :ok


      


Simulates turning the ring by degrees (positive is clockwise), with the same
events a real turn gives. For the host viewer, tests and remote control.

  


        

      


  

    
NestGen2.Display 
    



      
The 320×320 round screen, double-buffered.
Drawing calls update a back buffer; present/0 shows everything drawn since
the last present in one page flip, so a partly drawn frame is never visible.
The visible area is the circle inscribed in the square: centre {160, 160},
radius 160. Backgrounds can bleed to the edge; keep text and icons inside
safe_radius/0, since the bezel covers the outermost few pixels.
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    Functions
  


    
      
        center()

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        fill_rect(x, y, w, h, color)

      


    


    
      
        height()

      


    


    
      
        present()

      


        Shows everything drawn since the last present, in one page flip.



    


    
      
        put_image(x, y, image)

      


        Draws an image with its top-left corner at (x, y).



    


    
      
        put_text(x, y, text, opts \\ [])

      


        Draws text with its top edge at y. Takes NestGen2.Text options plus
:align — :left (x is the left edge, default), :center or :right.



    


    
      
        radius()

      


    


    
      
        safe_radius()

      


    


    
      
        set_background(image)

      


        Replaces the whole screen with a 320×320 image or a solid colour, given as a
hex string or {r, g, b} tuple



    


    
      
        snapshot()

      


        What the screen shows: the frame as of the last present/0, as a 320×320
image. NestGen2.Image.to_png/1 turns it into a PNG.



    


    
      
        start_link(_)

      


    


    
      
        width()

      


    





      


      
        Functions


        


  
    
      
    
    
      center()



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      fill_rect(x, y, w, h, color)



        
          
        

    

  


  

      

          @spec fill_rect(
  integer(),
  integer(),
  pos_integer(),
  pos_integer(),
  NestGen2.Image.color()
) :: :ok


      



  



  
    
      
    
    
      height()



        
          
        

    

  


  


  



  
    
      
    
    
      present()



        
          
        

    

  


  

      

          @spec present() :: :ok


      


Shows everything drawn since the last present, in one page flip.

  



  
    
      
    
    
      put_image(x, y, image)



        
          
        

    

  


  

      

          @spec put_image(integer(), integer(), NestGen2.Image.t()) :: :ok


      


Draws an image with its top-left corner at (x, y).

  



    

  
    
      
    
    
      put_text(x, y, text, opts \\ [])



        
          
        

    

  


  

      

          @spec put_text(integer(), integer(), String.t(), keyword()) :: :ok | {:error, term()}


      


Draws text with its top edge at y. Takes NestGen2.Text options plus
:align — :left (x is the left edge, default), :center or :right.

  



  
    
      
    
    
      radius()



        
          
        

    

  


  


  



  
    
      
    
    
      safe_radius()



        
          
        

    

  


  


  



  
    
      
    
    
      set_background(image)



        
          
        

    

  


  

      

          @spec set_background(NestGen2.Image.t() | NestGen2.Image.color()) :: :ok


      


Replaces the whole screen with a 320×320 image or a solid colour, given as a
hex string or {r, g, b} tuple:
NestGen2.Display.set_background("#1C1C1E")
A colour fills the visible circle (radius 160) and leaves the corners black,
as Nest's own screens do, so no coloured slivers show where the bezel's
cut-out meets the square panel. Images are drawn as given; make their
corners black for the same reason.

  



  
    
      
    
    
      snapshot()



        
          
        

    

  


  

      

          @spec snapshot() :: NestGen2.Image.t()


      


What the screen shows: the frame as of the last present/0, as a 320×320
image. NestGen2.Image.to_png/1 turns it into a PNG.

  



  
    
      
    
    
      start_link(_)



        
          
        

    

  


  


  



  
    
      
    
    
      width()



        
          
        

    

  


  


  


        

      


  

    
NestGen2.Gesture 
    



      
Clicks, double clicks and long presses, from the button's raw :down and
:up events. Subscribe to :gesture to receive:
{:nest_gen2, :gesture, :click}
{:nest_gen2, :gesture, :double_click}
{:nest_gen2, :gesture, :long_press}
Timings (config, in ms):
	button_double_click_ms (default 300): a second press starting within
this long of the first release makes a double click. A single click is
only known once this window has passed, so :click arrives that much
after the release. Set it to nil for no double clicks and an
immediate :click. Measured on a real Nest, a natural double click
leaves 98 to 229 ms (mean 142) between the release and the second
press, so 300 ms catches the slow ones while keeping a single click's
delay short.
	button_long_press_ms (default 800): held this long, :long_press is
sent while the button is still down, and its release sends nothing more.
Keep it well under 10 s: holding the display that long restarts the Nest.
Ordinary presses measured 120 to 291 ms.

:button keeps sending :down and :up as they happen, for anything that
must respond at once.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(_)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_link(_)



        
          
        

    

  


  


  


        

      


  

    
NestGen2.Host 
    



      
Running an app on a computer instead of a Nest, for developing and testing
screens without deploying (see docs/host.md).
With config :nest_gen2, target: :host the SDK starts as usual but touches no
hardware: the screen is drawn in memory (NestGen2.Display.snapshot/0), the
ring and its press come from these functions or the browser viewer
(NestGen2.Host.Viewer), the climate is a steady simulated reading, and
deep sleep, the clock and Wi-Fi are left alone.
These functions produce the same events as the real hardware, so the app
can't tell the difference.

      


      
        Summary


  
    Functions
  


    
      
        click()

      


        A short press of the ring.



    


    
      
        climate(temperature_c, humidity_pct)

      


        Sets the simulated room reading and sends it as a :climate event.



    


    
      
        double_click()

      


        Two quick presses (a :double_click gesture).



    


    
      
        long_press()

      


        A press held long enough for a :long_press gesture.



    


    
      
        motion(level \\ 5)

      


        Someone moving near the Nest (wakes the screen if motion is a wake source).



    


    
      
        screenshot()

      


        The screen as a PNG.



    


    
      
        step(direction)

      


        Turns the ring one step (NestGen2.Dial.set_step/1) clockwise or anticlockwise.



    


    
      
        turn(degrees)

      


        Turns the ring by degrees, clockwise if positive.



    





      


      
        Functions


        


  
    
      
    
    
      click()



        
          
        

    

  


  

      

          @spec click() :: :ok


      


A short press of the ring.

  



  
    
      
    
    
      climate(temperature_c, humidity_pct)



        
          
        

    

  


  

      

          @spec climate(number(), number()) :: :ok


      


Sets the simulated room reading and sends it as a :climate event.

  



  
    
      
    
    
      double_click()



        
          
        

    

  


  

      

          @spec double_click() :: :ok


      


Two quick presses (a :double_click gesture).

  



  
    
      
    
    
      long_press()



        
          
        

    

  


  

      

          @spec long_press() :: :ok


      


A press held long enough for a :long_press gesture.

  



    

  
    
      
    
    
      motion(level \\ 5)



        
          
        

    

  


  

      

          @spec motion(0..10) :: :ok


      


Someone moving near the Nest (wakes the screen if motion is a wake source).

  



  
    
      
    
    
      screenshot()



        
          
        

    

  


  

      

          @spec screenshot() :: binary()


      


The screen as a PNG.

  



  
    
      
    
    
      step(direction)



        
          
        

    

  


  

      

          @spec step(:cw | :ccw) :: :ok


      


Turns the ring one step (NestGen2.Dial.set_step/1) clockwise or anticlockwise.

  



  
    
      
    
    
      turn(degrees)



        
          
        

    

  


  

      

          @spec turn(number()) :: :ok


      


Turns the ring by degrees, clockwise if positive.

  


        

      


  

    
NestGen2.Host.Viewer 
    



      
The Nest's screen in a browser, when running on a computer (target: :host).
Serves http://localhost:4000 with OTP's own web server (:inets), so it
adds no dependencies. The page shows the screen as it is drawn and turns the
ring with the mouse wheel or the arrow keys; click or press Space/Enter to
press it. Buttons give a double click, a long press and someone walking past.
Config: host_viewer (default true), host_viewer_port (4000),
host_viewer_ip ({127, 0, 0, 1}: only this computer; from another one, use
an SSH tunnel, see docs/host.md) and host_viewer_controls (true; false
makes it watch-only, for showing the app publicly: no buttons, every POST
refused, and replies a cache in front may keep for a second).
Endpoints, for scripts and tests too:
	GET /screen.png — the screen
	GET /state — awake or asleep
	POST /turn?deg=N, /step?dir=cw|ccw, /click, /double_click,
/long_press, /motion, /climate?t=21.5&h=45


      




  

    
NestGen2.Image 
    



      
A block of pixels in the framebuffer's own format: 4 bytes per pixel, BGRX.
Colours can be given as a hex string ("#1C1C1E", "1c1c1e") or an
{red, green, blue} tuple of 0..255, anywhere the SDK takes a colour.

      


      
        Summary


  
    Types
  


    
      
        color()

      


    


    
      
        rgb()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        color(rgb)

      


        Normalises a colour to an {r, g, b} tuple.



    


    
      
        from_raw(width, height, data)

      


        Wraps raw BGRX pixel data.



    


    
      
        new(width, height, color)

      


        An image filled with one colour.



    


    
      
        rgb(r, g, b)

      


        Builds a colour tuple.



    


    
      
        row(image, y)

      


        Row y of the image as a binary.



    


    
      
        to_png(image)

      


        Encodes the image as a PNG (8-bit RGB), e.g. for a screenshot.



    





      


      
        Types


        


  
    
      
    
    
      color()



        
          
        

    

  


  

      

          @type color() :: rgb() | String.t()


      



  



  
    
      
    
    
      rgb()



        
          
        

    

  


  

      

          @type rgb() :: {0..255, 0..255, 0..255}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %NestGen2.Image{
  data: binary(),
  height: pos_integer(),
  width: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      color(rgb)



        
          
        

    

  


  

      

          @spec color(color()) :: rgb()


      


Normalises a colour to an {r, g, b} tuple.
iex> NestGen2.Image.color("#1C1C1E")
{28, 28, 30}

  



  
    
      
    
    
      from_raw(width, height, data)



        
          
        

    

  


  

      

          @spec from_raw(pos_integer(), pos_integer(), binary()) :: t()


      


Wraps raw BGRX pixel data.

  



  
    
      
    
    
      new(width, height, color)



        
          
        

    

  


  

      

          @spec new(pos_integer(), pos_integer(), color()) :: t()


      


An image filled with one colour.

  



  
    
      
    
    
      rgb(r, g, b)



        
          
        

    

  


  

      

          @spec rgb(0..255, 0..255, 0..255) :: rgb()


      


Builds a colour tuple.

  



  
    
      
    
    
      row(image, y)



        
          
        

    

  


  

      

          @spec row(t(), non_neg_integer()) :: binary()


      


Row y of the image as a binary.

  



  
    
      
    
    
      to_png(image)



        
          
        

    

  


  

      

          @spec to_png(t()) :: binary()


      


Encodes the image as a PNG (8-bit RGB), e.g. for a screenshot.

  


        

      


  

    
NestGen2.Light 
    



      
The backplate's ambient light sensor (raw counts, once a second).
Someone moving near the thermostat makes the light flicker: within a few
seconds it both drops and rises as their shadow passes. Clouds change the
light just as much, but steadily in one direction. A flicker, or a sudden
jump such as a light being switched on, is published as a :light event
%{level: counts}.
:light is one of the default wake sources, because the backplate's motion
sensors can stop reporting for minutes after a long quiet spell.
Over the last 5 samples, it counts when:
	the light both fell and rose by :light_wake_flicker_pct percent or more
from one second to the next (default 6), or
	it changed by :light_wake_jump_pct percent or more in one second
(default 40).

Changes smaller than :light_wake_min_delta counts (default 200) are
ignored, so noise in the dark doesn't count.

      


      
        Summary


  
    Functions
  


    
      
        level()

      


        Latest raw light level, or nil before the first reading.



    





      


      
        Functions


        


  
    
      
    
    
      level()



        
          
        

    

  


  

      

          @spec level() :: non_neg_integer() | nil


      


Latest raw light level, or nil before the first reading.

  


        

      


  

    
NestGen2.Motion 
    



      
The backplate's passive-infrared motion sensors (near and far).
:motion events fire when the level reaches the threshold or either sensor
flags a detection. Someone walking in is seen from about 4 m.

      


      
        Summary


  
    Functions
  


    
      
        level()

      


        Latest motion level, 0 (nothing moving) to about 10.



    


    
      
        set_threshold(level)

      


        Level from which movement counts as motion (default 2).



    





      


      
        Functions


        


  
    
      
    
    
      level()



        
          
        

    

  


  

      

          @spec level() :: non_neg_integer()


      


Latest motion level, 0 (nothing moving) to about 10.

  



  
    
      
    
    
      set_threshold(level)



        
          
        

    

  


  

      

          @spec set_threshold(pos_integer()) :: :ok


      


Level from which movement counts as motion (default 2).

  


        

      


  

    
NestGen2.Network 
    



      
Name resolution that doesn't depend on Nest's connection manager.
Nest's /etc/resolv.conf points at 127.0.0.1, a DNS proxy inside connmand.
If that process stops, nothing resolves (and a statically linked VM can't use
the device's own resolver anyway). The SDK instead points Erlang's own DNS
client (inet_res) at real servers when it starts, and stops it re-reading
resolv.conf:
	the :nameservers setting, if given (a list of IPv4 tuples), else
	non-loopback servers from /etc/resolv.conf, else
	the default gateway.


      


      
        Summary


  
    Functions
  


    
      
        configure_dns()

      


        Configures Erlang's resolver; returns the nameservers used.



    


    
      
        gateway()

      


        The default gateway's IPv4 address, or nil.



    





      


      
        Functions


        


  
    
      
    
    
      configure_dns()



        
          
        

    

  


  

      

          @spec configure_dns() :: [:inet.ip4_address()]


      


Configures Erlang's resolver; returns the nameservers used.

  



  
    
      
    
    
      gateway()



        
          
        

    

  


  

      

          @spec gateway() :: :inet.ip4_address() | nil


      


The default gateway's IPv4 address, or nil.

  


        

      


  

    
NestGen2.Piezo 
    



      
The piezo buzzer (pwm-beeper on /dev/input/event0).
click/0 plays Nest's own dial click: 2000 Hz for 3 ms, from the stock
product.config.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        click()

      


        Plays Nest's dial click. Clicks closer than 15 ms together are dropped.



    


    
      
        set_click_on_step(on?)

      


        Whether the dial clicks on every step (see NestGen2.Dial.set_step/1).



    


    
      
        start_link(_)

      


    


    
      
        tone(hz, duration_ms)

      


        Plays a tone; returns immediately.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      click()



        
          
        

    

  


  

      

          @spec click() :: :ok


      


Plays Nest's dial click. Clicks closer than 15 ms together are dropped.

  



  
    
      
    
    
      set_click_on_step(on?)



        
          
        

    

  


  

      

          @spec set_click_on_step(boolean()) :: :ok


      


Whether the dial clicks on every step (see NestGen2.Dial.set_step/1).

  



  
    
      
    
    
      start_link(_)



        
          
        

    

  


  


  



  
    
      
    
    
      tone(hz, duration_ms)



        
          
        

    

  


  

      

          @spec tone(pos_integer(), pos_integer()) :: :ok


      


Plays a tone; returns immediately.

  


        

      


  

    
NestGen2.Power 
    



      
Screen wake and sleep.
The screen wakes on any configured source (dial, button, motion, light) and
sleeps after the idle timeout with no activity. Publishes :power events
(:awake / :asleep).
To keep the screen on (an alarm, a settings screen), take a hold:
{:ok, hold} = NestGen2.Power.keep_awake(:alarm)
# ... the screen is on and won't sleep from idleness ...
:ok = NestGen2.Power.release(hold)
Holds stack: idle sleep resumes once every hold is released, starting a fresh
idle timeout then. A hold is released automatically if the process that took
it exits, so a crash can't leave the screen on for good. sleep/0 still turns
the screen off when asked, holds or not.
Deep sleep
With deep_sleep on (config, or set_deep_sleep/1), once the screen has been
asleep for deep_sleep_after_ms (10 s) with no holds, the whole system
suspends to RAM, as Nest's own software does: the processor, radios and every
process stop, and carry on exactly where they were when it wakes. That's what
lets the battery charge on the base, which supplies only about 120 mA; awake
all the time, the Nest drains its battery even on the base.
It wakes on the button, on the base (which wakes it for motion), or after
deep_sleep_max_s (270 s) to keep in touch with the base. A wake-up that
doesn't wake the screen goes back to sleep after deep_sleep_awake_ms (8 s).
While suspended nothing runs: timers pause (they count awake time only), Wi-Fi
drops and reconnects within a few seconds of waking. Apps that show changing
data should refresh it on {:nest_gen2, :power, :awake}.

      


      
        Summary


  
    Functions
  


    
      
        awake?()

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        holds()

      


        Current holds, for debugging.



    


    
      
        keep_awake(reason \\ nil)

      


        Wakes the screen and keeps it from sleeping when idle until release/1, or
until the calling process exits. reason is any term, shown by holds/0.



    


    
      
        release(hold)

      


        Releases a hold from keep_awake/1. Releasing an unknown hold is a no-op.



    


    
      
        set_deep_sleep(on?)

      


        Turns deep sleep (suspend to RAM while the screen is asleep) on or off.



    


    
      
        set_idle_timeout(ms)

      


        Milliseconds without activity before sleeping, or :infinity (default 30_000).



    


    
      
        set_wake_sources(sources)

      


        Which events wake the screen and count as activity.



    


    
      
        sleep()

      


    


    
      
        start_link(_)

      


    


    
      
        wake()

      


    





      


      
        Functions


        


  
    
      
    
    
      awake?()



        
          
        

    

  


  

      

          @spec awake?() :: boolean()


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      holds()



        
          
        

    

  


  

      

          @spec holds() :: [%{ref: reference(), reason: term(), owner: pid()}]


      


Current holds, for debugging.

  



    

  
    
      
    
    
      keep_awake(reason \\ nil)



        
          
        

    

  


  

      

          @spec keep_awake(term()) :: {:ok, reference()}


      


Wakes the screen and keeps it from sleeping when idle until release/1, or
until the calling process exits. reason is any term, shown by holds/0.

  



  
    
      
    
    
      release(hold)



        
          
        

    

  


  

      

          @spec release(reference()) :: :ok


      


Releases a hold from keep_awake/1. Releasing an unknown hold is a no-op.

  



  
    
      
    
    
      set_deep_sleep(on?)



        
          
        

    

  


  

      

          @spec set_deep_sleep(boolean()) :: :ok


      


Turns deep sleep (suspend to RAM while the screen is asleep) on or off.

  



  
    
      
    
    
      set_idle_timeout(ms)



        
          
        

    

  


  

      

          @spec set_idle_timeout(pos_integer() | :infinity) :: :ok


      


Milliseconds without activity before sleeping, or :infinity (default 30_000).

  



  
    
      
    
    
      set_wake_sources(sources)



        
          
        

    

  


  

      

          @spec set_wake_sources([:dial | :button | :motion | :light]) :: :ok


      


Which events wake the screen and count as activity.

  



  
    
      
    
    
      sleep()



        
          
        

    

  


  

      

          @spec sleep() :: :ok


      



  



  
    
      
    
    
      start_link(_)



        
          
        

    

  


  


  



  
    
      
    
    
      wake()



        
          
        

    

  


  

      

          @spec wake() :: :ok


      



  


        

      


  

    
NestGen2.Storage 
    



      
Settings that survive restarts and power cuts, for apps.
NestGen2.Storage.put(:screen, %{idle_timeout_ms: 30_000})
NestGen2.Storage.get(:screen, %{idle_timeout_ms: :infinity})
Each app gets its own folder in flash that nothing else touches,
<install>/data/<app>, and each key is one file in it, holding an Erlang
term as readable text (cat shows it) with a checksum. Writes are made safe
against the power going mid-write: the new value goes to a temporary file
that is flushed to flash, the previous value is kept as a backup, and the
temporary file is then renamed into place. A value that doesn't check out
when read falls back to the backup, then to the default; it never raises.
Meant for settings and small state that change now and then, not for data
written every second: the Nest's flash is slow and wears out.
For anything more (logs, a cache, a database such as CubDB), dir/1 is the
app's own folder to use as it likes.
Keys are atoms or strings of lowercase letters, digits and underscores.
Values are any term that can be written out and read back as text: maps,
lists, tuples, strings, numbers, atoms; not pids, references or functions.
The calling process's application is used unless app: is given.

      


      
        Summary


  
    Types
  


    
      
        key()

      


    





  
    Functions
  


    
      
        delete(key, opts \\ [])

      


        Removes key.



    


    
      
        dir(opts \\ [])

      


        The app's own folder in flash (created if missing).



    


    
      
        get(key, default \\ nil, opts \\ [])

      


        The value stored under key, or default.



    


    
      
        keys(opts \\ [])

      


        The keys stored, as strings.



    


    
      
        put(key, value, opts \\ [])

      


        Stores value under key.



    





      


      
        Types


        


  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @type key() :: atom() | String.t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      delete(key, opts \\ [])



        
          
        

    

  


  

      

          @spec delete(key(), keyword()) :: :ok


      


Removes key.

  



    

  
    
      
    
    
      dir(opts \\ [])



        
          
        

    

  


  

      

          @spec dir(keyword()) :: Path.t()


      


The app's own folder in flash (created if missing).

  



    

    

  
    
      
    
    
      get(key, default \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec get(key(), term(), keyword()) :: term()


      


The value stored under key, or default.

  



    

  
    
      
    
    
      keys(opts \\ [])



        
          
        

    

  


  

      

          @spec keys(keyword()) :: [String.t()]


      


The keys stored, as strings.

  



    

  
    
      
    
    
      put(key, value, opts \\ [])



        
          
        

    

  


  

      

          @spec put(key(), term(), keyword()) :: :ok | {:error, :not_storable | File.posix()}


      


Stores value under key.

  


        

      


  

    
NestGen2.Text 
    



      
Text rendering from Nest's own Akkurat fonts, on the device.
The textrender helper (stb_truetype) rasterises text from the device's
/nestlabs/share/fonts, so no font data ships with the SDK (Akkurat is
commercially licensed). On the host (see docs/host.md) it reads a copy of
your own Nest's fonts from ~/.nest_gen2_sdk/fonts, or the :font_dir config.
Options:
	:font — :bold (default), :regular, or a path to a TrueType file
	:size — em size in pixels, default 36
	:color — text colour (hex string or {r, g, b}), default white
	:background — colour the text is smoothed onto, default black


      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        measure(text, opts \\ [])

      


        Width and height the text would render at.



    


    
      
        render(text, opts \\ [])

      


        Renders text to an image the exact size of the text.



    


    
      
        start_link(_)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      measure(text, opts \\ [])



        
          
        

    

  


  

      

          @spec measure(String.t(), keyword()) ::
  {:ok, {pos_integer(), pos_integer()}} | {:error, term()}


      


Width and height the text would render at.

  



    

  
    
      
    
    
      render(text, opts \\ [])



        
          
        

    

  


  

      

          @spec render(String.t(), keyword()) :: {:ok, NestGen2.Image.t()} | {:error, term()}


      


Renders text to an image the exact size of the text.

  



  
    
      
    
    
      start_link(_)



        
          
        

    

  


  


  


        

      


  

    
NestGen2.Wifi 
    



      
Wi-Fi: status, scanning, joining a network, and saved networks.
The platform runs wpa_supplicant and udhcpc (see platform/wifi) in
place of Nest's connection manager; this module talks to wpa_supplicant
through its control socket. If they aren't running, status/0 reports
:unavailable and the other calls return {:error, :unavailable}.
NestGen2.Wifi.status()
#=> %{state: :connected, ssid: "HomeNet", ip: "192.0.2.7", signal_dbm: -58}

{:ok, networks} = NestGen2.Wifi.scan()
{:ok, %{ip: ip}} = NestGen2.Wifi.connect("Phone hotspot", "correct horse")
connect/2 is safe to try: the new network is only saved once it has an
address. On any failure the previous network is selected again, and the
saved configuration is left unchanged. Passwords are stored as the derived
WPA key, never as entered.
Publishes {:nest_gen2, :wifi, %{state, ssid, ip}} whenever those change.

      


      
        Summary


  
    Types
  


    
      
        network()

      


    


    
      
        status()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        connect(ssid, password \\ nil)

      


        Joins a network. password is nil for an open network, or to use the
saved key of a network joined before. Takes up to about a minute; call it
from a separate process, not from a GenServer that must stay responsive.



    


    
      
        forget(ssid)

      


        Removes a saved network (not the one in use).



    


    
      
        save(ssid, password \\ nil)

      


        Saves a network without switching to it: the Nest joins it by itself
whenever it's in range and no saved network it prefers is (for example a
phone hotspot, set up before taking the Nest somewhere new). A saved network
with the same SSID is replaced. password nil saves an open network. Like
connect/2, only the derived WPA key is stored, never the password.



    


    
      
        saved_networks()

      


        SSIDs of the saved networks.



    


    
      
        scan()

      


        Scans for networks (takes a few seconds). Strongest first, one entry per SSID.



    


    
      
        start_link(_)

      


    


    
      
        status()

      


        Current connection.



    





      


      
        Types


        


  
    
      
    
    
      network()



        
          
        

    

  


  

      

          @type network() :: %{
  ssid: String.t(),
  signal_dbm: integer(),
  secured: boolean(),
  saved: boolean()
}


      



  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: %{
  state: :connected | :connecting | :disconnected | :unavailable,
  ssid: String.t() | nil,
  ip: String.t() | nil,
  signal_dbm: integer() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



    

  
    
      
    
    
      connect(ssid, password \\ nil)



        
          
        

    

  


  

      

          @spec connect(String.t(), String.t() | nil) ::
  {:ok, %{ssid: String.t(), ip: String.t()}}
  | {:error,
     :wrong_password
     | :not_found
     | :no_ip
     | :timeout
     | :password_required
     | :bad_password_length
     | :busy
     | :unavailable
     | term()}


      


Joins a network. password is nil for an open network, or to use the
saved key of a network joined before. Takes up to about a minute; call it
from a separate process, not from a GenServer that must stay responsive.

  



  
    
      
    
    
      forget(ssid)



        
          
        

    

  


  

      

          @spec forget(String.t()) :: :ok | {:error, :not_found | :connected | :unavailable}


      


Removes a saved network (not the one in use).

  



    

  
    
      
    
    
      save(ssid, password \\ nil)



        
          
        

    

  


  

      

          @spec save(String.t(), String.t() | nil) ::
  :ok | {:error, :bad_password_length | :unavailable | term()}


      


Saves a network without switching to it: the Nest joins it by itself
whenever it's in range and no saved network it prefers is (for example a
phone hotspot, set up before taking the Nest somewhere new). A saved network
with the same SSID is replaced. password nil saves an open network. Like
connect/2, only the derived WPA key is stored, never the password.

  



  
    
      
    
    
      saved_networks()



        
          
        

    

  


  

      

          @spec saved_networks() :: [String.t()]


      


SSIDs of the saved networks.

  



  
    
      
    
    
      scan()



        
          
        

    

  


  

      

          @spec scan() :: {:ok, [network()]} | {:error, term()}


      


Scans for networks (takes a few seconds). Strongest first, one entry per SSID.

  



  
    
      
    
    
      start_link(_)



        
          
        

    

  


  


  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @spec status() :: status()


      


Current connection.

  


        

      


  

    
mix nest_gen2.host 
    



      
Builds the text renderer for this computer and checks the fonts, so an app
can run here with config :nest_gen2, target: :host (see docs/host.md).
mix nest_gen2.host
Needs a C compiler (cc). The renderer goes to ~/.nest_gen2_sdk/bin. The
fonts are Nest's own and aren't shipped with the SDK: copy them from your
Nest to ~/.nest_gen2_sdk/fonts as docs/host.md shows.
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