Making money with
Project Fugu
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a real hairstylist

Not even
connected to
power

Just a random
expired
bank card

Not a real
customer

\ N

7 eone

o



nbox  Salonhub at Google |/O Connect -



nbox  Salonhub at Google |/O Connect -



Project Fugu



Window Management

WebHID WebBluetooth

WebUSB
WebSerial



Oh, and could we do it in 4 weeks...



Two weeks later...



® 0O “J Salonhub X +

a G @& salonhub.io/demo)/ T aa v O%%

B Salonhub [ Appointments = £& Register @ Recipes $8 Customers 2< Team

B

84 Open cashdrawer V) Previous receipt ¥+ = Proforma receipt v

o‘ﬁ Employee Stefan ~ w
a Womens Cut Full Finish € 83,00 Product
Studio Line Remix Haarwax 150 ml € 6,29
Studio Line Remix Haarwax 150 ml € 6,29
Elvive Multivitamines 2-in-1 R L
Shampoo 250 ml Studio Line Invisi Fix 24h Gel 150 mi € 5,79
Elvive Multivitamines 2-in-1 Shampoo 250 ml € 5,39
Total € 94,68 o N .
Studio Line Invisi Fix Clean Sculpting Paste 75 ml € 4,29

@) Cash v

Price 5,39

Amount 1 +
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Building a cash register
with web technologies
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let device = awalt navigator.usb.requestDevice ({
filters: [ { vendorId: 0x04b8 } 1

P

Seiko Epson Corp.



Interface

awalt device.open(); ,////////////

awalt device.claimInterface(Q);

awalt device.transferOut(1l, payload);

Endpoint



Endpoint? Inter..what?



USB device enumeration explained, the TL;DR version

¢ Interface 0



USB device enumeration explained, the TL;DR version

¢ Interface 0 1 2



USB device enumeration explained, the TL;DR version

'P Interface © 1 2

-8 <8

Endpoint 1 Endpoint 2




let device = awalt navigator.usb.requestDevice({
filters: { vendorId: Ox04b8 }

r);

awalt device.open();

awalt device.claimInterface(9):

awalt device.transferOut(1l, payload);



Project Fugu allows us to talk to receipt printers,

but we still need to learn their language



Welcome to
DevFest Hamburg




import * as ReactDOM from 'react-—dom';

const root = ReactDOM.createRoot(document.getElementById('root'));
const element = <div>

<div>Welcome to</div>

<dliv className="font-bold">DevFest Hamburg</div>

</div>:

root.render(element);



Welcome to <br>

<b>DevFest Hamburg</b>



Epson TM-930
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Welcome to
DevFest Hamburg &3
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Welcome to

1B 45 01 1B 45 00

EHBEB DevFest Hamburg IB



Text formatting Images and barcodes

Emphasis S| k|m[n... Barcode
65|k oL |pH [on 7). . RS
EBED vndertine ESC [n L 0K ...
5[4 [n

GS[B|n
Font E Text alignment

Image

Size

Reverse print Layout
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Internationalisation before Unicode
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Codepagelncoder

https://github.com/NielsLeenheer/CodepageEncoder

import CodepageEncoder from 'codepage—encoder';

CodepageEncoder.encode('Intéernatidnalizetien before Unicode', 'cp858');

Uint8Array(33) [

/3,
116,
122,

98,

35,
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105,
145,
101,
1109,

116,
147,
116,
102,
105,

137,
1109,
105,
111,

99,

114,
133,
155,
114,
111,

110,
108,
110,
101,
100,

131,

105,
32,
32,

101
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But what about images?






salonhub



320px
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salonhub



1-bit dithering using
the Atkinson algorithm



Bill Atkinson, creator of QuickDraw, MacPaint and HyperCard on

the right, some other guy on the left. Photo taken in 1984.



CanvasDither

https://github.com/NielsLeenheer/CanvasDither

import Dither from 'canvas—dither';

let 1mage = context.getImageData(@, ©, canvas.width, canvas.height);
image = Dither.atkinson(image);

context.putImageData(image, 9, 0);
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1mage width = 320 dots

24 dots, double density = 33
w & Oxff = 64

(w >> 8) & oxff =1

00 01 DF 00 01 6D 00 03 36 06 00 F7 ...

/F FF FE D3 34 E6 9C D7 3B 6D DB 9D ...

00 00 00 00 00 00 00 00 00 0O 00 00 ...

LF



1mage width = 320 dots

24 dots, double density = 33
w & Oxff = 64

(w >> 8) & oxff =1

EUBMNED o0 01 DF 00 01 6D 00 63 36 00 00 F7 ...
ECOEBMNEE 7F FF FE D3 34 E6 9C D7 3B 6D DB 9D ...

EEPOMED 90 00 00 00 00 00 00 00 00 00 00 00 ...




w = 1mage width = 320 dots

m = 24 dots, double density = 33
nNL = w & OxTf = 64

nH = (w >> 8) & oxff =1

5G]+ In L |
5G]+ ln |t
5C]« [ L |
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EscPoskncoder

https://github.com/NielsLeenheer/EscPosEncoder



import EscPosEncoder from 'esc—-pos—encoder.esm.js';

let encoder = new EscPosEncoder();

let payload = encoder
.initialize()
.text('Welcome to').newline()
.bold().text('DevFest Hamburg').bold().newline()
.cut()

.encode();

// To do: Send the contents of payload to the printer



But wait...
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StarPRNT - pretty much the same as ESC/POS,

except all the escape commands and codepages are different.



1B 40 1B 74 13

B0 EEREEEES Welcome to

1B 45 01 1B 45 060
EEBB DevFest Hamburg IB
1D 56 06

GS Ve
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o CEEETE Welcome to

1B 45 01 1B 45 060
EEBB DevFest Hamburg IB

1D 56 00

GS Ve
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1B 45 01 1B 45 00
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1D 56 00

GS Ve
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GS Ve



8
18 40 1 1B 1D 74 o4

OA
cEEED EEnEmrVe lcome to
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1B 64 00



StarPrntEncoder

https://github.com/NielsLeenheer/StarPrntEncoder



StarPratEncoder

https://github.com/NielsLeenheer/StarPrntEncoder



Receipt printers are a big mess









ThermalPrmterEnC()der
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import ThermalPrinterEncoder from 'thermal-printer—encoder.esm.js';

let encoder = new ThermalPrinterEncoder({
language: 'esc-pos',
codepageMapplng: 'epson'

F);

let payload = encoder
.initialize()
.text('Welcome to').newline()
.bold().text('DevFest Hamburg').bold().newline()
.cut()

.encode();



let encoder = new ThermalPrinterEncoder({
language: 'esc-pos',
codepageMapplng: 'epson'

P

let payload = encoder
.initialize()
.text('Welcome to').newline()
.bold().text('DevFest Hamburg').bold().newline()
.cut()

.encode():

// To do: Send the contents of payload to the printer



WebUSBReceiptPrinter

https://github.com/NielsLeenheer/WebUSBReceiptPrinter

import WebUSBReceiptPrinter from 'webusb-receipt-printer.esm.js';

new WebUSBReceiptPrinter();

const receiptPrinter

awalt receiptPrinter.connect();

/* Send the contents of payload to the printer x/

receiptPrinter.print(payload);



WebSerialReceiptPrinter

https://github.com/NielsLeenheer /WebSerialReceiptPrinter

WebBluet()othRecelptPnnter

https: ://github.com/NielsLeen heer/WebBluetoothReceiptPrinter



o

* Connect with WebUSB
& Connect with WebSerial

>B Connect with WebBluetooth

« 32 characters

35 characters



display

Stomer

Cu




What language do customer displays speak:












let port = awailit navigator.serial.requestPort();



let port = await navigator.serial.requestPort();

awalt port.open({
baudRate: 9600

P



let port = await navigator.serial.requestPort();

awalt port.open({
baudRate: 9600

P

let writer = port.writable.getWriter();

awalt writer.write(payload);
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But wait...




Let's talk about USB device classes






WebHID —— * WebUSB

BT HID

= L)
MSC

RFCOMM

ACM NCM
X |

m < WebSerial

Legacy



WebUSB

RFCOMM

)E; ACM NCM FTDI Prolific

m < WebSerial

Legacy



WebUSB

RFCOMM

)E; ACM NCM FTDI Prolific

m < WebSerial

Legacy



WebUSBSerial

https://github.com/NielsLeenheer/WebUSBSerial



WebUWSBSerial

https://github.com/NielsLeenheer/WebUSBSerial



Serial ports are dead. Long live WebSerial.



WebSerialCustomerDisplay

https://github.com/NielsLeenheer/WebSerialCustomerDisplay

import WebSerialCustomerDisplay from 'webserial-customer-display.esm.js';

const customerDisplay = new WebSerialCustomerDisplay();

awalt customerDisplay.connect();

customerDisplay.line([
"Connected with",
"WebSerial"

1);
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Barcode scanners are just keyboards...
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..but WebHID allows us to get barcodes
instead of individual keystrokes



let devices = awalt navigator.hid.requestDevice({
filters: { vendorId: 0x0c2e }

P

Honeywell Scanning & Mobility



let devices = awalt navigator.hid.requestDevice({

filters: { vendorId: ©x0c2e }
r);

let device = devices.find(d => d.collections.some(c => c.usagePage == 140));

Barcode scanner



let devices = awalt navigator.hid.requestDevice({
filters: { vendorId: Ox0c2e }

P

let device = devices.find(d => d.collections.some(c => c.usagePage == 140));

if (device) {

awalt device.sendFeatureReport(254, new Uint8Array([ 0x01 1));

Turn off keyboard emulation and use HID reports



let devices = awalt navigator.hid.requestDevice({
filters: { vendorId: Ox0c2e }

r);

let device = devices.find(d => d.collections.some(c => c.usagePage == 140));

if (device) {

awalt device.sendFeatureReport(254, new Uint8Array([ 0x01 1));

device.addEventListener('inputreport', event => {

console.log(event.data);

r);



000000
000010
000020
000030

Qe bd 45 30 33 34 37 34 36 33 30 36 31 38 36 39

. JEQ347463061869

35 0d 00 00 00 00 0O 0O OO OO OO 0O 0O 00 00 @ bH...............

00 00 00 00 00 VO 00 00 VO 00 00 VO 00 00 00 00
00 00 00 00 00 VO 00 00 0O 00 00 0O 64 0O 00



Length of barcode = 14 characters

Value = 3474630618695

000000 @ e I/ASEIC- I 33 = 34 37 34 36 33 30 36 31 38 36 39 BN /KY YNNI I MR
000010 |cishlZell OO OO0 00 00 00 00 00 00 QO 00 0O 0O 00 O LH...............
000020 00 00 00 V0 00 00 0O 00 00 00 00 0O 0O B0 0O VO ................
000030 00 00 V0 00 00 00 00 V0 00 00 00 00 @@ ............ d..

Symbology of barcode = EAN13 \\\\\\\\

Is this the last report for this barcode? © = vyes




WebHidBarcodeScanner

https://github.com/NielsLeenheer/WebHidBarcodeScanner

import WebHIDBarcodeScanner from 'webhid-barcode-scanner.esm.js';

const barcodeScanner = new WebHIDBarcodeScanner():

awalt barcodeScanner.connect():

barcodeScanner.addEventListener('barcode', e => {

console.log( Found barcode ${e.value} with symbology ${e.symbology} );
r);



WebSerialBarcodeScanner

tttttt ://github.com/NielsLeenheer/WebSerialBarcodeScanner



Womens Cut Full Finish £€383,00

Blowdry €57,00
Elvive Multivitamines 2-in-1 Shampoo 250 m\ €539
€14539

Total



Any screen will do



const details = awailt window.getScreenDetails();

console.log(details.screens);

{

width: 1024, height: 600

left: 2560, top: 1266,

label: "Sd/700F_07/16",

1sPrimary: false, 1sExtended: true,
P
{

width: 2560, height: 1440,
left: 0, top: 0O,



External screen

SD700F_0716 (1024 x 600) ~

« Open popup as fullscreen window

Screen size Small +

Font Roboto Condensed v

Cancel



/* Make the document fullscreen on a specific screen x/

function openFullscreen(label) {

let screens = await window.getScreenDetails();

let screen displays.screens.find(screen => screen.label === label);

document.body.requestFullscreen({ screen });



] 1 Salonhub

& C @& salonhub.io/demo/

V!Salonhub m Appointments Q Register Q Recipes 38 Customers &< Team

82 Open cashdrawer 0 Previous receipt v 2= Pro forma receipt

o‘ﬁ Employee Stefan v

Womens Cut Full Finish Product

Studio Line Remix Haarwax 150 ml

Studio Line Remix Haarwax 150 ml
Elvive Multivitamines 2-in-1

Shampoo 250 ml Studio Line Invisi Fix 24h Gel 150 ml
Elvive Multivitamines 2-in-1 Shampoo 250 ml

Studio Line Invisi Fix Clean Sculpting Paste 75 ml

@) Cash

Amount




B8 Register Q

88 Open cashdrawer O Previous receipt ¥+ X Pro forma receip

Employee Stefan

Womens Cut Full Finish Product

Studio Line Remix Haarwax 150 ml

Studio Line Remix Haarwax 150 6,29
Elvive Multivitamines 2-in-1
Shampoo 250 ml Studio Line Invisi Fix 24h Gel 15& 5)/9

Elvive Multivitamines 2-in-1 Shampoo
250 ml €5,39

Studio Line Invisi Fix Clean Sculpting
Paste 75 ml €4,29

@) Cash




] 1 Salonhub

& C @& salonhub.io/demo/

@Sa[OﬂhUb m Appointments £a Register Q Recipes 38 Customers &< Team

82 Open cashdrawer 0 Previous receipt v = Pro forma receipt

0‘5 Employee Stefan v

Womens Cut Full Finish Product

Studio Line Remix Haarwax 150 ml

Studio Line Remix Haarwax 150 ml
Elvive Multivitamines 2-in-1 T L
Shampoo 250 ml Studio Line Invisi Fix 24h Gel 150 ml

Elvive Multivitamines 2-in-1 Shampoo 250 ml

Studio Line Invisi Fix Clean Sculpting Paste 75 ml

@) Cash

Amount

Womens Cut Full Finish € 83,00
Studio Line Remix Haarwax 150 ml €6,29

Elvive Multivitamines 2-in-1 Shampoo 250 ml €5,39

Total € 94,68




/* Open a new browser window fullscreen on a specific screen x/

function openFullscreen(label) {

let screens = await window.getScreenDetails();

let screen displays.screens.find(screen => screen.label === label);
let options =
‘width={$screen.width}, height={$screen.height}, +
“left={$screen.left}, top={$screen.top},  +

"fullscreen ;

window.open("receipt—-preview.html", " blank", options):



How to get the data to the other window?



] .1 Salonhub

&< C @& salonhub.io/demo/

@Sa[OﬂhUb m Appointments £a Register Q Recipes 38 Customers &< Team

82 Open cashdrawer O Previous receipt v 2 Pro forma receipt

0‘5 Employee Stefan v

Womens Cut Full Finish Product

Studio Line Remix Haarwax 150 ml

Studio Line Remix Haarwax 150 ml
Elvive Multivitamines 2-in-1 T L
Shampoo 250 ml Studio Line Invisi Fix 24h Gel 150 ml

Elvive Multivitamines 2-in-1 Shampoo 250 ml

Studio Line Invisi Fix Clean Sculpting Paste 75 ml

@) Cash

Amount

Womens Cut Full Finish € 83,00
Studio Line Remix Haarwax 150 ml €6,29

Elvive Multivitamines 2-in-1 Shampoo 250 ml €5,39

Total € 94,68




v

T aan vx O0% :

jister @ Recipes 38 Customers < Team @ m LA @E = @

88 Open cashdrawer YV Previous receipt v 2= Pro forma receipt

a

/* Send data in the main register window s/

€ 83,00 Product

ml € 6,29

Studio Line Remix Haarwax 150 ml €6,29

€ 5,39
_ Studio Line Invisi Fix 24h Gel 150 ml €5,79
Elvive Multivitamines 2-in-1 Shampoo 250 mi €5,39

€ 94,68

Studio Line Invisi Fix Clean Sculpting Paste 75 ml € 4,29

const channel = new BroadcastChannel('preview'):

channel.postMessage ({

@) Cash v

Price 5,39

type: 'recelpt’',
data: data

Amount



/* Listen 1n the receipt preview window x/

const channel = new BroadcastChannel('preview'):

channel.onmessage = (event) => {

Womens Cut Full Finish

handleMessage ( event. data ) ; Studio Line Remix Haarwax 150 ml

Elvive Multivitamines 2-in-1 Shampoo 250 ml

Total













Thank you!



