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Software Prototyping
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Prototyping Stages (DIS1)

Low Fidelit '
y Medium Fidelity High Fidelity Working

Product Idea System

Non-linear Software / Time

Screenshot / Hardware Prototype
Click-through Prototype

Paper / Post-It
Prototype
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Prototyping Standard Apps
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balsamiqr

e Wireframing tool
 Design mockups
* First released in 2008

« WYSIWYG editor

¢ | RWTHAACHEN
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When to Use

Low Fidelit '
y Medium Fidelity High Fidelity Working

System

Product Idea o

v balsamiq

Non-linear Software / Time

Screenshot / Hardware Prototype
Click-through Prototype

Paper / Post-It
Prototype
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Demo: balsamiqg
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e Focused on structure rather than colors and icons
* For rough wireframes
e Library of Ul elements

e Can design widgets

RWTH

9 Prof. Dr. Jan Borchers: Designing Interactive Systems 2



Sketching

10 Prof. Dr. Jan Borchers: Designing Interactive Systems 2




OS
» Ul sketching and prototyping tool

* Create user interfaces for mobile and web applications
 First released in 2017

e Free

Ad
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Low Fidelit -
y Medium Fidelity High Fidelity Working

Product Idea X d System
Non-linear Software / Time
Paper / Post-It Screenshot / Hardware Prototype
Prototype Click-through Prototype
RWTH
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In-App preview
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Demo: Adobe Xd
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» Scrolling by resizing canvas

 Repeat Grid

* Tool that lets you replicate a group of objects

e Voice Design

e Supports applications in the Adobe Creative Suite (lllustrator, Photoshop,
Photoshop Sketch)

 Developer file

RWTH
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e First released in 2010 10S

* Designing Ul and UX of mobile apps and websites
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When to Use

Low Fidelit '
Y Medium Fidelity =~ High Fidelity Working

Product Idea System

Time

Non-linear Software /
Hardware Prototype

Paper / Post-It
Prototype

Screenshot /
Click-through Prototype
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J1101
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Demo: Sketch
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o Sketch vs. lllustrator and Photoshop
« Combines Design and Prototyping
 Focused on the needs of the Ul and icon designer

 Good for newbies
* Scrolling by resizing canvas

 Symbols allow reusing elements across different Artboards and Pages so you
can save time and stay consistent

* Libraries with designed widgets, e.g., for iOS

RWTH
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OS
* Free design tool by Facebook

e Plug-in for Quartz Composer
* Visual programming environment

* Programming in Quartz Composer by connecting
patches to each other

 Good companion to Sketch
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When to Use

Low Fidelit '
y Medium Fidelity High Fidelity ‘g’”tk'"g
Product Idea o yl stem
Non-linear Software / Time
Paper / Post-It Screenshot / Hardware Prototype
Prototype

Click-through Prototype
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Viewer

r
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iIPhone 7

Switch

« Flip On/Off »
Turn On
Turn Off

Cc ic Animation

Number
Duration
Curve
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-+ *

Untitled — Edited

Ul-Title Touch
Enable v
Position X0 Y-150
Anchor :
Size W375 H150
Opacity ]
Scale -
Rotation 200 Propertles

Pivot . —

» Shadow

. Status Bar

» Ul-Title

r_ S

I ‘ Position X0 Y-150

Transition

Progress i = o
Start e > Ul-Play
End ’ Enable Y

Opacity Layer List

Scale ! —

Trn— HYPER-REALITY-360p.mp4
Progress Play
Start
End
Color Fill

Transition

Progress
Start
End



Demo: Origami
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e Building small high fidelity prototypes

 Rather complex in its functions
* [weaking the interaction you have in mind
* Not suitable for quick wireframing
e Scrolling possible

* Pasting of Sketch Ul files possible

RWTH
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Features

Tool

Feature

Plattform specific
options

Sketch

Sharing Designs

Online Link

Libraries

Scrolling

Developer file

objects are exported
with specifications

Real Testing

Advanced Interactions

Origami
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Via Malil

Export code snippets

Origami Live app on

Mac

Microphone & Sound

Adobe Xd

Online Link

Sharing includes all
assets, dimensions

App for iOs and

Android

Voice commands

Balsamiq

Only PNG (not
interactive)

PNGs without
specifications
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e palsamiq;
o Standard (productivity) apps

* Fast wireframing by using widgets for medium fidelity

 Adobe Xd & Sketch:
e Standard Uls via libraries, and custom Uls (immersive apps, games)

 Medium to high fidelity

e Origami:
* Reuse Sketch files

. Small high fidelity

RWTH
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Multimedia Prototyping:
Max/MSP
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Intro to Max

e Visual flow-based programming inspired
. . . w0y [ [« m[X] O] pP]H D+ @
by patch panels in recording studios

vvvvv

* Tuned for working with time-based
Input streams

 Programs are called patches

o« Ubjects contain functionalities and are
visually represented by boxes

e Palch cords connect objects

J111
10101
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HCI View on Max

* P rOtOtypi n g U IS 00O Untitled4 (unlocked)

ooy [— (» m[x] o] Pl H O + <

vvvvv

* For working with time-based media

e Using time-based media as
input/output devices

* No need for being a DSP guru

e Liveness allows fast development
 Locked: use patch

 Unlocked: edit patch

J111
10101
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“If most MIDI apps are “%
then Max iIs a kitchen.”

- Miller Puckette

rof. Dr. Jan Borchers: Designing Interactive Systems 2 | RWTHA AU



e 1986: Patcher for Mac e 1995: pd (pure data)
MIDI and control processing ability to share patches between
multiple projects
 1989: MSP allows to process digital

audio e 2003: Jitter real time processing of
matrix data, e.g. video, 3D
e 1989: [rcam Musical Workstation

featuring Max containing e 2010: Vizzie visual processing
module
 GUI on NeXTStep

e Faster Than Sound” card
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* Normal objects

e Squares with object name in it

* ObjeCt name can be followed by arguments
e Inputs are at the top, outputs at the bottom

Ul objects m

o Sliders, dials, number fields, buttons, etc.

e Comments
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e Sent through patch cords

e \arious types

e number: int, float HelloWorld!

e |ist of numbers, separated by spaces

e word ("symbol”)

 pbang
e combinations

 Message order
right to left, bottom to top
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e Basic operations as objects like *, +, =, /
e Common functions like sin, abs, sqrt

e expr object for more complex terms

 1f for conditions
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Using a table to map slider input
to slider output

Adding integers
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* Obijects for input and output of notes, control messages and raw data, e.qg.
ctlin, midiout, notein

e ODbjects for translation between MIDI notes and frequencies

 MIDI messages are ordinary messages:
MAX handles MIDI as sequence of humbers
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« MSP object names end with ~
« MSP signal patch cords are curly
» curly signals cannot be connected to regular objects

 DSP operations happen at sample timing precisions

RWTH
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 adc~ and dac~ for audio in-/output

o fft~ and 1fft~ convert from time to frequency domain
 phase vocoder (timestretching)

e complex filters
 buffer~ for storing sample data

* Ul elements for visual analysis
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Performing ring modulation

e cycle object
generates a periodic waveform

e ctlin object
outputs MIDI control signals
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e 130 additional objects for Max/MSP

e processing of matrix data (rows and columns)
» video, still images, 3d geometry, text, spreadsheets, particle systems, voxels
or audio
o supports Apple QuickTime
e Import, export, capturing
DV camera control
« QTVR

RWTH
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» most names start with j1t.

e attributes instead of dozens of arguments

* the green matrix patch cords cannot be connected

45

with other Max/MSP objects
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5 attribute passed
Bl as a message

brightness 0

jit.brcosa @brightness 0.5

attribute provided
as argument

jit.grab 320 240 1

\




« Jit.qt.* for video
« J1t.gl.x* for 3d/OpenGL
e J1it.p.x for particle effects

« j1t.la.* for linear algebra |

¢ J1t.peek~ and jit.poke~
for connection to MSP
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e Software

« write plugins in C that appear in Max as new objects

e free SDK available

 Hardware

 MIDI controllers and synthesizers
« DMX Lighting

e Arduino
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Sensors &
Actuators

Form + Function +

RWTH

4 Prof. Dr. Jan Borchers: Designing Interactive Systems 2



Prototyping Form:
Mechanics
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Source: Ultimaker Ultimaker Press Room Images
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1. CAD Design



Prototyping Function:
Embedded Programming
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6 analog in
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[ NON ) mbed-workspace — Mbed Studio

(| N S =

main.cpp X
- - T v THREADS
// Create resource for unregistering the device. Path of Declared in global namespace 5000/0/1. Running PAUSED ON BREAKPOINT @

mbedCLient.add_clowd_resource(5066, 6, 1, » [ NG, Waiting[MsgGet] PAUSED ON BREAKPOINT
M2MBase: :POST_ALLOWED, NULL, false void*)unregister, NULL); - ' %
Ready PAUSED ON BREAKPOINT

void (void *)} Ox16f24 <unregister{void*)>
// Create resource for running factory reset for the dev ¢ ¢ 3 gistert ) Ready PAUSED ON BREAKPOINT

mbedClient.add_cloud_resource( » 9, 2, Waiting[ThrFlg] PAUSED ON BREAKPOINT

Lo ST ob Ll Waiting[EvtFig] PAUSED ON BREAKPOINT
Waiting[EvtFig] PAUSED ON BREAKPOINT
Waiting[EvtFig] PAUSED ON BREAKPOINT

mbedClient.register_and_connect();

i MBED_CONF_MBED_CLOUD_CLIENT_DISABLE_CERTIFICATE_ENR(
~ m mbed-cloud-client-example // Add certificate renewal callback
» =s BUILD mbedClient.get_cloud_client().on_certificate_renewal(cer v CALL STACK

end // MBED_CONF_MBED_CLOUD_CLIENT_DISABLE_CERTIFICATE_EN - N .
» m configs - - - - . - - main_application@0x00018ccO maln.cpp

. mcc_platform_run_pr... mec_platform_run_prog ncdafm.
» m drivers -P ' P P Prog sm g

' // Check if client is registering or registered, if true main@0x00046406 main,cppm
» = mbed-cloud-client

m mbed-0s 5.11.0 W (mbedClient.is_register_called()) {

static int button_count ;

mcc_platform_do_wait( ¥

m profiles if (mcc_platform_button_clicked()) {

= source button_res->set_value(++button_count); button_count: 0

m pal-platform

.gitattributes » mbedClient:

.gitignore + Global
.mbed // Client unregistered, exit program.

.mbedignore
CHANGELOG.md

CMakelists.txt © Problems x @ Output x @ Mbed Libraries x  Debug Console x

mbed-os/drivers 6370 (+0)
2289 (+0)
177443 (+0)
2226 (+0)

5823 (+0)

0 (+0) 148 (+0)

0 (+0) 3144 (+0)
194 (+0) 55763 (+0)
4 (+0) 68 (+0)
80 (+0) 1488 (+0)
168 (+0) 7658 (+0)

compile_commands.json

mbed-cloud-client-example ¥ =

mbed-os/events

contributions.md i e M_UCP_FLASHIAP_BLOCKDEVICE:

| |
| |
| |
define-rpi3-yocto.txt mbed-os/hal [ [ MBED_CLOUD_DEV_BOOTSTRAP_DEVICE_CERTIFICA
define.txt mbed-os/platform | |
mbed-os/rtos | 15127(+0) |
mbed-os/targets | 27620(+0) | 12(+0) 1162 (+0)
main.cpp mbed_cloud_dev_credentials.o | 1549(+0) |  0(+0) 0(+0)
| 493(+0) | 0(+0) 0(+0)
| |
| |
| |
| |
| |
| |
|
|

|
|
|
| MBED_CLOUD_DEV_BOOTSTRAP_DEVICE_CERTIFI...
|
|
|
0 (+0) 0(+0) |
|
|
|
|
|
|
|

LICENSE MBED_CLOUD_DEV_BOOTSTRAP_DEVICE_PRIVATE_K

MBED_CLOUD_DEV_BOOTSTRAP_DEVICE_PRIVATE...

mORcLapp.Fon BT AR S MBED_CLOUD_DEV_BOOTSTRAP_ENDPOINT_NA

source/application_init.o 2451 (+0)
530 (+0)
1266 (+0)
2540 (+0)
461 (+0)
75 (+0)
update_ui_example.o | 440 (+0)

mbed_cloud_client_user_config.h

source/blinky.o 1 (+0) 0(+0) MBED_CLOUD_DEV_BOOTSTRAP_SERVER_ROOT_CA
0 (+0) 0(+0)
0(+0) 86 (+0)
0 (+0) 0(+0)
0 (+0) 0(+0)
0 (+0) 6(+0)

711 (+0) 79163 (+0)

mbed_cloud_dev_credentials.c e
- = = source/certificate_enrollment user_ cb.o

MBED_CLOUD_DEV_BOOTSTRAP_SERVER_ROOT_C...

mbed_lib.json source/platform
MBED_CLOUD_DEV_BOOTSTRAP_SERVER_URI:

mbed-cloud-client.lib source/resource.o

upcateldefenltiresoucces.a » MBED CLOUD DEV DEVICE TYPE

v BREAKPOINTS

mbed-os.lib

README.md Subtotals | 425125 (+0)

. ® main.cpp mbed-c
sotp_fs_config_ARIA_linux.h Total Static RAM memory (data + bss): 79874 (+0) bytes PP
sotp_fs_config_ARIA_MbedOS.h Total Flash memory (text + data): 425836 (+0) bytes

Update Image: BUILD/K64F/ARMC6/mbed-cloud-client-example update.bin

Image: BUILD/K64F/ARMCE/mbed-cloud-client-example.bin

B mbed-cloud-client-example @0 A0 Ln225,Col46 LF Spaces:4 C++

sotp_fs_config_linux.h
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v APPROVIED DEVICHES

10 Firmware Version Owner

® 42003c000947353235303057 devicel

CUOMmor2ema

<om

device2

® ID0020000547343233323032

390037000047 343432513031 customer SZemad

Cuslomor4omail com

43000447353138383138

deviceds

360026000047343337373738 customerS@ema

I60022000247343339373536 customorGifomail co

3300390000047343158333018 cuttomer 7 @emad.com
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Prototyping Peripherals:
Electronics
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Peripherals:

LED, switch, Form
colour sensor 3D design,
3D print,
casting
Function:
Programmed Form

Arduino Board 2D design, laser cutter

. 9111
(01071
v A Jo100
\  J1000C
R 1101
1011
& 51
R N
I10% %
21000% A
10000 g 1
1010 % %
Jo110 9
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Arduino Crash Course
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Electronics Prototyping:
Fritzing
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fritzing

 Open-source initiative
* Release: 2008
* Electronic design automation (EDA) tool for non-engineers
* Arduino-based prototypes
* Create schematics for prototyping or a PCB layout for manufacturing
 Key advance:
* Drag & Drop realistic components

o Software generated PCB design for manufacturing an Arduino shield
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Canvas

R ——

® OO L1 Blink.fzz [READ-ONLY] - Fritzing - [Breadboard View]

f Welcome Breadboard A~ Schematic PCB

Parts
Q Core Parts

CORERE .

ik R

-0 08

ANALOG IN .

m = W

Inspector

- -

Arduino Uno (Rev3)

Placement
location 2410 . 0000
rotation 00
|| Locked
Properties
family microcontroller board (arduino)
type Arduino UNO (Rev3)

0 of 2 nets routed - 2 connections still to be routed

57361.138in 198 ¢ (O @
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part #
Tags

v

rev3, uno, arduino, atmega328
Connections

conn.

Components

Properties

Arduino1 | EEEEEEE—



Demo Fritzing

RWTHAACHEN
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