
Adventures in JavaScript 
and the IoT
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About the talk
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About Parallax
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We work with…
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The team
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James Hall 
Founder / Director 
at Parallax

@MrRio
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jsPDF – A client-
side solution for 
generating PDFs

@MrRio
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What is 
the IoT?w

w
w

.p
ar

al
l.

ax
  

  
  

  
in

fo
@

p
ar

al
l.

ax
  

  
  

  
+4

4
 (

0
) 

11
3

 3
22

 6
4

77



“Internet of Things (IoT) 
is a sprawling set of 
technologies and use 
cases that has no clear, 
single definition.”
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GOOGLE CLOUD SAYS:



When you think of 
"Internet of Things" – 
what do you think of? 
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We asked 50 people – 
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64% of respondents 

said “Things” 🙄
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“Things” connected 
to the internet.
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project – 
ActionScript, PHP, 
Nightclub toilets 💩

@MrRio
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The brief – 

@MrRio
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The final installation

@MrRio
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Implementation

@MrRio
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User interface

Relational DB

Mac Mini

Backend

Mac Mini Mac Mini
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PHP Web Interface 
and Scheduling

@MrRio
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ActionScript

@MrRio
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Issues

@MrRio
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Don’t trust 
connections. 
VPN it.

Lesson 1

@MrRio



“Can we get a  
phone line on 
the M5?” 🚗
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The brief – 

@MrRio
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Hardware 
implementation

@MrRio
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“Bro you on EE?”

@MrRio
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Software 
Implementation

@MrRio
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Issues with 
brightness

@MrRio
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Lesson 2

Don’t trust hardware. 
Try it in the fridge? 🤔

@MrRio
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@MrRio

British 
Airways
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@MrRio
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@MrRio

Why Mac Minis?
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@MrRio



We collected 
temperature 
sensor data, 
and uptime
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Power Issues

@MrRio
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Don’t trust humans.🕺

Lesson 3

@MrRio



adidas 
Pureboost
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The brief: 

Make energy lava come 
out of a shoe.
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@MrRio



Using a games engine
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Touch screen 
issues

@MrRio



w
w

w
.p

ar
al

l.
ax

  
  

  
  

in
fo

@
p

ar
al

l.
ax

  
  

  
  

+4
4

 (
0

) 
11

3
 3

22
 6

4
77

“when we leave the 
shoes on the 
screen for 15 
seconds, the 
touches stop 
sending” 😩

@MrRio
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Buy a new panel, 
and get a firmware 
update.

@MrRio
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@MrRio



adidas 
Shoe Rollout
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@MrRio



The brief: 

Stable and secure data 
collection for the 
campaign
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You enter a competition 
in order to win the 
chance to buy the 
shoes.
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Fleet of 46 iPads across 
12 stores with a custom 
form.
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@MrRio
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@MrRio

73,000
ENTRIES
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Issues

@MrRio

If you give people 
quick WiFi, they will 
use it…
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@MrRio

adidas 
Gazelle



The brief
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Hard parts first

w
w

w
.p

ar
al

l.
ax

  
  

  
  

in
fo

@
p

ar
al

l.
ax

  
  

  
  

+4
4

 (
0

) 
11

3
 3

22
 6

4
77



w
w

w
.p

ar
al

l.
ax

  
  

  
  

in
fo

@
p

ar
al

l.
ax

  
  

  
  

+4
4

 (
0

) 
11

3
 3

22
 6

4
77

The first 90% of the 
code accounts for the 
first 90% of the 
development time. The 
remaining 10% of the 
code accounts for the 
other 90% of the 
development time.
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@MrRio



We created an interactive installation piece that 
was rolled out across 5 European cities. The aim 
was to connect and engage with customers in 
the store. You get your photo taken on an iPad, 
the image gets sent to a 55” touch table. There 
you make a photo collage, and print it out. 

Parallax did everything from design, software 
development, hardware sourcing, 4G 
provisioning, and installation. 

We used Cisco Jasper to manage SIMs remotely 
for IoT data connectivity.  

Key highlights: 

- 4G Connectivity 
- Offline capability with online sync 
- Full end-to-end build

adidas

parall.ax 
info@parall.ax 
01133 226477

mailto:info@parall.ax
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These things are 
awesome

@MrRio
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Electron (Node.js + Webkit) 
Kue (offline queue) 
Lambda 
iPad with WiFi connecting to website on the 
table

@MrRio
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Issues

@MrRio
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Lost hardware

@MrRio
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Broken hardware

@MrRio
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@MrRio

Then came the support requests
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@MrRio

😔
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The crasher bug

@MrRio
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The paths for 
node_modules 
were too long for 
Windows. And it 
was slooowww.

@MrRio
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writing a faster 
npm replacement 
called ‘fcpm’
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Over 2,500  
printouts

@MrRio
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David Guetta, 
and the train

@MrRio
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The Brief 

@MrRio
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The Pitch

@MrRio



1 million recordings



1 million recordings
They loved it. But 
Twilio was going to 
be way too 
expensive.



UEFA wanted to do a world first; create a 
song that everyone can be part of. Parallax 
worked closely with UEFA’s partners to 
create a unique platform. The goal was to 
record a chant that would be added to the 
official anthem. We needed 1 million 
recordings, and used AWS Lambda to 
achieve this painlessly without having to 
scale or manage servers. 

Key highlights: 

- 1 million recordings. 
- Mobile and Desktop enabled. 
- 17 languages. 
- Infinitely scalable.

This One’s For You

parall.ax 
info@parall.ax 
01133 226477

mailto:info@parall.ax
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1 million 
recordings

@MrRio



w
w

w
.p

ar
al

l.
ax

  
  

  
  

in
fo

@
p

ar
al

l.
ax

  
  

  
  

+4
4

 (
0

) 
11

3
 3

22
 6

4
77

@MrRio



One Column

parall.ax 
info@parall.ax 
01133 226477

Subtitle

Lorem Ipsum is simply dummy text of the printing and typesetting industry. 
Lorem Ipsum has a the industry's standard dummy text ever since the 1500s, 

when an unknown printer took a galley of type and scrambled it to make a 
type specimen book. It has survived not only five centuries, but also the leap 
into electronic typesetting, remaining essentially unchanged.  

Here is an example: 

- Bullet Point one 
- Bullet Point one 
- Bullet Point one 

It was popularised in the 1960s with the release of Letraset sheets containing 

Lorem Ipsum passages, and more recently with desktop publishing software 
like Aldus PageMaker including versions of Lorem Ipsum. 

@parallax

mailto:info@parall.ax


“Everybody loved the idea, some little 
geniuses created this app where you 
can record your part.”

@parallax Serverless Applications on AWS

David Guetta





“The longer I spent watching the intro video, the more 

it looked like David sort of didn't want to be there. He 

was shifting around on his chair like a man who'd just 

nicked a Mars bar.”

– VICE



@parallax



Traditional 
Architecture

@parallax@parallax
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Traditional Architecture

Serverless Applications on AWS



£ £ £ £ £ £ £
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Traditional Architecture

Serverless Applications on AWS



With AWS Serverless

@parallax@parallax Serverless Applications on AWS
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Without “Servers”

Serverless Applications on AWS



Serverless Framework

@parallax@parallax Serverless Applications on AWS



• Pay-per-use Pricing 
• No servers to manage 
• Run nano/microservices  

(or monoliths!)

@parallax Serverless Applications on AWS



How it works

@parallax@parallax Serverless Applications on AWS
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Page lifecycle

Serverless Applications on AWS

1. User visits

HTTPS 
GET /

S3 with 
CloudFront

2. CSS & JS

HTTPS 
GET 
*.js 
*.css 

S3 with  
CloudFront

index.html

3. Lang detect

API Gateway 
w/ 
Lambda

HTTPS 
GET 
/users/ 
country 

HTTPS 
POST 
/users/ 
update 

4. User fills details

API Gateway 
w/ 
Lambda 



@parallax

Page lifecycle

Serverless Applications on AWS

5.

5. FB Login (optional)

HTTPS 
GET 
api.facebook.com

Hits Facebook 
Hosted Endpoint 
via Facebook 
Javascript SDK

6. YouTube

HTTPS 
GET 
youtube.com

YouTube iframe

{ 
“email”: “xyz”, 
“profile_id”: 123 
}

7. Start recording

API Gateway w/ 
Lambda 

Responds with S3 
upload token

HTTPS 
GET 
/recordings/token 

Uploads directly to 
S3 bucket over 
HTTPS using token

6.

7. 8.

HTTPS 
POST 
bucket.s3.amazon/
UID/recording-X.mp3 

8. Upload recording

http://api.facebook.com
http://youtube.com


@parallax

Page lifecycle

Serverless Applications on AWS

9. Submit details

API Gateway w/ 
Lambda

10. Artwork gen

HTTPS 
POST 
/users/generate_ 
artwork

API Gateway w/ 
Lambda. 
Create image, put on 
S3, return S3 image 
URL

11. Artwork display

CloudFront w/ S3

HTTPS 
GET 
/domain.com/UID.png 

AddThis.js is 
populated with the 
share texts, and 
includes the S3 URL

HTTP 
GET 
addthis.com/file.js 

HTTPS 
POST 
/users/ 
update 

{ url: 
“domain.com/
UID.png” }

10. 11.

12. Social share 13. Social share

HTTPS 
GET 
https://twitter.com/
intent/tweet?text=XYZ 

12. 13.

Directly hits the social 
media service



@MrRio

Stick All Your Vital Files 
in a Single S3 Region
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As Trusted By

and the rest of the internet…
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@parallax Serverless Applications on AWS
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@parallax Serverless Applications on AWS
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Put CloudFront over 
it, point a URL to S3 
with 

@MrRio
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@parallax Serverless Applications on AWS

Phase 2: Put 
it on a train
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@MrRio
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Don’t trust servers. 
Scale with the traffic.

Lesson 4

@MrRio
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Don’t trust connections. 
Don’t trust hardware. 
Don’t trust humans. 
Don’t trust servers.

Overview

@MrRio



Our current project: 

Schedule, control and 
take measurements 
from 20,000 city-wide
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@parallax

What about 4G?



@parallax

What is LoRaWAN?



@parallax

• 5km through dense urban areas 
• 15km outside built up areas



@parallax

• Support for millions of devices 
• 0.3-50kbps 😞



@parallax
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Architecture Design Options



@parallax

Option 1 – Dumb Node, Dumb Gateway, Smart Cloud

In this model, all logic would live in the 

cloud. Node sensor readings would be 

transmitted over LoRaWAN, and the cloud 

would then schedule when they should 

change.



@parallax

Option 1 – Dumb Node, Dumb Gateway, Smart Cloud

Advantages:  

• Easy to write the node firmware. You’d take 

dumb readings and transmit them to the 

cloud, you’d then take any instruction to 

switch on and off at the exact time you 

need to do it. 

Disadvantages:  

• Adds a huge failure point. The lights will 

fail to respond correctly if: 

• There’s an issue with 3G/4G connectivity 

on the gateway. 

• There’s an issue with the application in 

the cloud. 

• The LoRaWAN network has been 

saturated or a bad 3rd party is doing 

something we didn’t expect. 

• We have hit the duty cycle.



@MrRio
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Option 1 – Dumb Node, Dumb Gateway, Smart Cloud



Starve Your 
Cat as a 
Servicew
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Debugging 
/ auditing
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@parallax

Option 2 – Dumb Node, Smart(ish) Gateway, Smart Cloud



@parallax

Advantages:  

• Easy to write the node firmware still.  

• Defends against issues around 3G/4G 

connectivity. 

Disadvantages:  

• The nodes will fail to respond correctly if: 

• The LoRaWAN network has been 

saturated or a bad 3rd party is doing 

something we didn’t expect. 

• We have hit the duty cycle. 

• Have to write software for the gateway. 

• If the gateway fails/crashes, the nodes will 

not change.

Option 2 – Dumb Node, Smart(ish) Gateway, Smart Cloud



@parallax

Option 3 – Smart Node, Dumb Gateway, Smart Cloud

In this model, the schedule data for the 

nodes are sent and stored on the node. 

The gateway just parrots exactly what it 

receives on to the nodes. 

The nodes then react and respond to 

the defined schedule. The cloud 

keeps track of which nodes have 

received which schedules.



@parallax

Advantages:  

• If LoRaWAN is saturated it still works 

• If the gateway goes down or needs 

rebooting, the nodes continue to do what 

they were scheduled to do. 

• If we hit our duty cycle, they will continue 

on the defined schedule.  

Disadvantages:  

• Firmware is needs to handle a schedule 

and will need writing. 

• Testing firmware can be more expensive.

Option 3 – Smart Node, Dumb Gateway, Smart Cloud
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User interface

Relational DB Data warehouse

AWS IoT or Custom Layer

Gateway

Node

3G/4G

LoRaWAN

Backend

Gateway Gateway

Node Node Node Node Node
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Packet Size

mailto:info@parall.ax?subject=


parall.ax  
info@parall.ax 
01133 226477

Example message: 
“do something 20 minutes before sunset”

mailto:info@parall.ax?subject=


parall.ax  
info@parall.ax 
01133 226477

Example message: 
“switch on 20 minutes before sunset”

{
    "events": [{
        "action": "on",
        "offset_time": -20,
        "offset_from": "sunset",
        "day": "Monday"
    }]
}

mailto:info@parall.ax?subject=


parall.ax  
info@parall.ax 
01133 226477

{
    "events": [{
        "action": "on",
        "offset_time": -20,
        "offset_from": "sunset",
        "day": "Monday"
    }]
}

Minified: 84 bytes  Gzipped: 88 bytes 

mailto:info@parall.ax?subject=


parall.ax  
info@parall.ax 
01133 226477

{
    "events": [{
        "action": "on",
        "offset_time": -20,
        "offset_from": "sunset",
        "day": "Monday"
    }]
}

What if you could pre-send some of your data?

mailto:info@parall.ax?subject=
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Protocol Buffers

mailto:info@parall.ax?subject=


parall.ax  
info@parall.ax 
01133 226477

{
    "events": [{
        "action": "on",
        "offset_time": -20,
        "offset_from": "sunset",
        "day": "Monday"
    }]
}

What if you could pre-send some of your data?

mailto:info@parall.ax?subject=
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protoc --encode=ScheduleUpdate \

schedule.proto > output.bin

mailto:info@parall.ax?subject=


parall.ax  
info@parall.ax 
01133 226477

{
    "events": [{
        "action": "on",
        "offset_time": -20,
        "offset_from": "sunset",
        "day": "Monday"
    }]
}

mailto:info@parall.ax?subject=
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01133 226477

0

-1

2

-2
-3

1

Zigzag encoding
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Variable length 7-bit encoding

00000000 10000000 10000000

First byte, the high bit is set to 0, subsequent to 1

mailto:info@parall.ax?subject=
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Protobuf Size

~8 bytes

JSON Size

 ~84 bytes

mailto:info@parall.ax?subject=


Problems so 
far
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Tell me the model, and 
I’ll let you know the SSH 
password.

mailto:info@parall.ax?subject=


The future 
of IoT?
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The government wants every 
home and business to be 
offered a smart meter by the 
end of 2020.
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Summary
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Thank 
youw
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Leeds  
The Old Brewery 

LS2 7ES

London 
183 Eversholt Street 

NW1 1BU
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