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Flexibility
�0bѴb|� |o 0e eavbѴ� lo7bCe7 
while being easily adaptable to 
the context

Modularity
Employing standard units as the basis of design in order to create more 
complex systems

Accessibility
The quality of being easy to obtain or use or be understood

Substitutable
Something that acts or serves in place of another

Module
A standard part or unit that can be used to construct more complex 
structures

High Fidelity
	evb]nv |ha| bn1Ѵu7e aѴѴ 7e|abѴv ne1evvau� =ou |he bn|eua1ঞonv

Affordance
$he tuaѴbঞev o= an o0fe1| |ha| 
7eCne b|v rovvb0Ѵe uvev

Terminology
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Responsive Design
�ueaঞn] v1ueen 0ave7 bn|eu=a1ev 
that adapts to a wide range of 
displays

Fluid Design
�ueaঞn] e�reuben1ev a]novঞ1 o= 
rѴa�oulķ bn1Ѵu7bn] v1ueen an7 
non-screen interfaces
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Abstract

�v a uveu an7 a 7evb]neuķ � =oun7 |he 1uuuen|Ѵ� a�abѴa0Ѵe 7evb]n |ooѴv |o 
0e Ѵblbঞn] av |he� vbѴo 7evb]nv =ou ea1h rѴa�oulķ Ѵea7bn] |he 7evb]neuv 
|o uerѴb1a|e |hebu �ouh =ou 7b@euen| ou|ru| rѴa�oulvĺ �eneuaѴѴ�ķ |hbv 
approach leads to inconsistencies in user experience and possible errors 
on rau| o= |he 7evb]neuvĺ �� |hevbvķ ľ
Ѵub7 	evb]nĿ bv an bn�evঞ]aঞon 
into designing digital experiences that expand on responsive design to 
a11oun| =ou nonŊv1ueen 0ave7 bn|eu=a1ev vu1h av |he onev |ha| uঞѴb�e 
�ob1e bn|eua1ঞonvĺ

	uubn] l� ueveau1hķ � ha�e en7ea�oue7 |o e�aѴua|e |he ruov an7 1onv o= 
e�bvঞn] |ooѴvķ 1on7u1|e7 �ouhvhorv �b|h 7evb]neuv |o 0etteu un7euv|an7 
|hebu nee7vķ 1on7u1|e7 an7 1oѴѴe1|e7 vuu�e� uevuѴ|vĺ �v a uevuѴ| o= |he 
Cn7bn]vķ I am proposing a new design tool that looks to aid designers 
in creating the overall experience instead of designing for a particular 
platform.  Whilst the need for such a tool was agreed and accepted by 
7evb]neuvķ 7evb]nbn] e�reuben1ev a1uovv 7b@euen| rѴa�oulv rueven|e7 
1haѴѴen]ev |ha| a| ঞlev �eue 7bL1uѴ| |o o�eu1oleĺ

The issue in introducing new design tools revolves around the speed of 
|e1hnoѴo]b1aѴ 1han]evĺ B� |he ঞle a ne� |ooѴ bv un7euv|oo7 an7 7erѴo�e7 
=ou 7evb]nķ vole o= |he =un1ঞonv lb]h| ha�e 0e1ole o0voѴe|eĺ � 0eѴbe�e 
|ha| 0ubѴ7bn] Ye�b0bѴb|� �bѴѴ e�|en7 |he Ѵb=e 1�1Ѵe o= |heve |ooѴv |o a77uevv 
=u|uue 7e�eѴorlen|vĺ
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ľ�v �1�au|h� an7 )ub]h| �ub|eķ ļ)e 7onĽ| fuv| uve ou a7lbue |e1hnoѴo]�ĸ 
�e Ѵb�e �b|h b|ĺĺĺ|e1hnoѴo]� bv 7eerѴ� el0e77e7 bn|o ouu ou7bnau� e�eu�7a� 
e�reuben1eĽĿ Ő�ubve ƒƑƑő

ľ$he lavvb�e ]uo�|h o= lo0bѴe an7 |a0Ѵe| 7e�b1ev hav 1olreѴѴe7 0o|h 
en|eurubvev an7 bn7b�b7uaѴ 7e�eѴoreuv |o 1uea|e &�v Œ&veu �n|eu=a1evœ 
�be�a0Ѵe on luѴঞrѴe 7e�b1evĺ $he voѴuঞon bv |o 1uea|e uevronvb�e 7evb]nvķ 
�hb1h a7ar| |o 7e�b1e en�buonlen|vķ eĺ]ĺķ 7b@euen| =oulŊ=a1|ouvĺ $he� 
ruo�b7e orঞlaѴ �be�bn] e�reuben1e a1uovv 7e�b1ev 0� aѴѴo�bn] uveuv |o 
uea7 an7 na�b]a|e a ra]e eavbѴ� an7 lbnblb�bn] |he e@ou| vren| on �bn7o� 
uevb�bn]ķ rannbn]ķ an7 v1uoѴѴbn]ĺĿ

Responsive design has become common phrase in the design community 
=ou |he rav| |en �eauvĺ $he 7evb]neuv an7 |hebu ou]anb�aঞonv 1uea|e 
e�reuben1ev a1uovv a ]uo�bn] nul0eu o= 7e�b1ev �e uveķ 0u| |he 0avb1 
7eCnbঞon Ѵblb|v |he v1ore o= 7e�b1ev |o rhonevķ |a0Ѵe|v an7 7evh|or ou 
Ѵar|or bn|eu=a1evĺ )ha| a0ou| aѴѴ |he o|heu 7e�b1ev Ѵbhe �ob1e avvbv|an|vĸ 
�la�onĽv �Ѵe�aķ �rrѴeĽv "bub ou �oo]Ѵe �vvbv|an|ķ ou vlau| �a|1hev an7 
vlau| =ub7]evĵ �o� 1an �e e�ran7 |he 7eCnbঞon o= uevronvb�e 7evb]n 
|o a11oun| =ou |heve 7b@euen| bn|eua1ঞonv an7 =ou =u|uue bn|eua1ঞon vঞѴѴ 
|o 1ole an7 ho� �e 1an 7evb]n =ou |helĵ �n ou7eu |o 7o vo � ruorove a 
ne� 7evb]n |ooѴ |ha| Ѵoohv |o ab7 7evb]neuv bn 1ueaঞn] e�reuben1ev |o |hbv 
loue e�ranvb�e 7eCnbঞon ua|heu |han 7evb]nbn] =ou a rauঞ1uѴau rѴa�oulĺ 
�n a vblbѴau �a� |o ho� Buu1e �ee Ő�o�el0eu Ƒƕķ ƐƖƓƏ ŋ �uѴ� ƑƏķ ƐƖƕƒőķ a 
�ouѴ7 ueno�ne7 lauঞaѴ auঞv| an7 a1|ouķ 7ev1ub0ev �a|eu bn |he =oѴѴo�bn] 
tuo|eĹ ľ+ou ru| �a|eu bn|o a 1ur b| 0e1olev |he 1urĺ +ou ru| �a|eu bn|o a 
0ottѴe b| 0e1olev |he 0ottѴeĺ +ou ru| b| bn a |earo|ķ b| 0e1olev |he |earo|ĺĿ 
Ő�bttѴeő $he �a|eu 0ebn] |he arrѴb1aঞon ou |he e�reuben1e an7 |he 1on|abneu 
0ebn] |he rѴa�oulķ vu1h av a rhoneķ �a|1h ou �ob1e avvbv|an|ĺ 

�n ou7eu |o ruo�b7e 1on|e�| =ou l� ruorovaѴ � 1oѴѴe1|e7 0a1h]uoun7 la|eubaѴvķ 
0ubѴ| ruo|o|�revķ ueYe1|e7 on rav| 7evb]n e�reuben1evķ uan a �ouhvhorķ 
designed the proposed tool and tested it with user to see if it worked as 
bn|en7e7ĺ $huou]hou| |hbv ruo1evv a7fuv|len|v �eue la7e 0ave7 on uveu 
=ee70a1hĺ $he nee7 =ou vu1h a |ooѴ �av a]uee7 on 0� |he uveu ]uourvķ e�1er| 
1ueaঞon o= vu1h a |ooѴ ruo�e7 1haѴѴen]bn] |ahbn] bn|o a11oun| 7b@euen| 
e�reuben1ev a1uovv 7b@euen| rѴa�oulvķ vole vঞѴѴ |o 1oleĺ

Introduction



7Fluid DesignRehan Butt

	uubn] l� ueveau1h =ou |hbv ruofe1|ķ � ha�e 1oѴѴe1|e7 la|eubaѴv |ha| vurrou| 
|he nee7 =ou a ne� hbn7 o= 7evb]n |ooѴ auoun7 an e�ran7e7 7eCnbঞon o= 
uevronvb�e 7evb]nĺ  � �bѴѴ 7bv1uvv l� Cn7bn]v ou]anb�e7 bn vb� ve1ঞonvĹ 
history of responsive design, world mimicry, collaboration, voice tools, 
flexibility (material) and design processes.

ľ	e�eѴorbn] C�e7Ŋvb�e )e0 ra]ev bv a =un7alen|aѴѴ� Ya�e7 rua1ঞ1eĺ �o| 
onѴ� 7oev b| uevuѴ| bn )e0 ra]ev |ha| uelabn a| a 1onv|an| vb�e ue]au7Ѵevv 
o= |he uveuĽv 0uo�veu vb�eķ 0u| b| =abѴv |o |ahe a7�an|a]e o= |he le7bulĽv 
Ye�b0bѴb|�ĺĿ �alev �aѴ0a1h �uo|e bn �anuau� o= ƑƏƏƑĺ Ő�aѴ0a1hķ �alevő �e 
goes on to say designing to some 
rue7eCne7 v1ueen uevoѴuঞon 
does not work even if everyone 
ha7 |he vale v1ueen uevoѴuঞon 
ve|ķ 0e1auve o= |he �a� reorѴe 
�ouhĺ "ole reorѴe ha�e ve�euaѴ 
�bn7o�v orenķ o|heuv heer 
windows smaller than their 
v1ueenĽv uevoѴuঞonĺ ľ)hen 7e�eѴorbn] )e0 vb|ev �e vhouѴ7 a11ollo7a|e 
a 1onঞnuul o= unrue7b1|a0Ѵe hulan 0eha�bouvĻ �ttelrঞn] |o 1on|uoѴ 
e�a1|Ѵ� �ha| |he uveu veev bv =uঞѴeŌ|he CnaѴ ruo7u1| �aubev 7ue |o a 
�b7e nul0eu o= 1Ѵben|Ŋen7 =a1|ouvĺ $he blruѴve |o ruev1ub0e aѴѴ avre1|v 
o= Ѵa�ou| bv a Ѵe[o�eu ub|uaѴ =uol rubn| le7baķ �heue 7evb]neuv 1aue=uѴѴ� 
rovbঞon ea1h ra]e eѴelen|ĺĿ Ő�aѴ0a1hķ �alevő

The need for responsive design came out of the growing number of 
7e�b1evķ �heue lo0bѴe 0uo�vbn] �ouѴ7 o�eu|ahe 7evh|or 0uo�vbn]ĺ �nru| 
devices were evolving from T9 keypads and mouse and keyboard to 
touch or game controllers and many more devices were connected to 
|he bn|eune|ĺ )ouhbn] |o =a1bѴb|a|e a unbtue vb|e =ou ea1h o= |heve 7e�b1ev 
=eeѴv ľѴbhe a �euo vul ]aleĿĺ Ő�au1otteő �ueaঞn] a unbtue e�reuben1e 

Background

History of Responsive Design

First responsive site Audi site (Kalbach, Jim. “The First Responsive Design Website: Audi (circa 2002).”)
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=ou ea1h 7e�b1e bv =au |oo Ѵa0oubouvķ 0u| �e 1ouѴ7 |uea| ea1h 7e�b1e av 
a =a1e| |o |he vale e�reuben1eĺ ľ)e 1an 7evb]n =ou an orঞlaѴ �be�bn] 
experience but embed standards-based technologies into our designs to 
lahe |hel no| onѴ� loue Ye�b0Ѵeķ 0u| loue a7arঞ�e |o |he le7ba |ha| 
uen7euv |helĺĿ Ő�au1otteő

Mimicking parts of the physical world in digital experiences aids the 
uveuv un7euv|an7bn]ĺ �v v|a|e7 0� )bѴ|veķ ľ�uarhb1aѴ uveu bn|eu=a1ev 
Ő�&�vő uve le|arhouv Ѵbhe |he 7evh|orķ han7Ѵevķ vѴb7euvķ an7 CѴe =oѴ7euv 
|ha| aѴѴo� uveuv |o 7ua� on =albѴbau len|aѴ lo7eѴvĺĿ Ő)bѴ|ve ѶƑƑő $heve 
metaphors allow the users to get past understanding how certain digital 
e�reuben1e la� �ouh an7 =o1uv on uvbn] b|ķ �he|heu a 1onvuleu =a1bn] 
bn|eua1ঞon ou a 7evb]n |ooѴĺ �blb1u� �ouhv av b| Ѵe�eua]ev ouu e�bvঞn] 
un7euv|an7bn]ķ vu1h av |he va�e 
icon being represented by a 
Yorr� 7bvh ou 1han]bn] |he 1oѴou 
o= an o0fe1| 0ebn] uerueven|e7 
0� a rabn| 0u1he|ĺ �b�en |hbv 
vhaue7 un7euv|an7bn]ķ 7evb]neuv 
and their tools should leverage 
mimicry for ease of use of their 
e�reuben1evĺ 

�o�e�euķ uelo�bn] |he huu7Ѵev o= un7euv|an7bn] a ruo7u1| ou e�reuben1e 
7oev no| ne1evvaubѴ� lean b| �bѴѴ 0e uve7 av e�re1|e7Ĺ ľ7bv1uvvbn] |he 
uveu e�reuben1eķ v|a|e |ha| 7evb]neuv 1an 1uea|e ľvb|uaঞonvĿ ou ľѴe�euvĿ 
|ha| reorѴe 1an bn|eua1| �b|hķ 0u| |he� 1anno| 7evb]n an ou|1ole =ou 
a uveu |o e�reuben1e ŒƔœĺ "u1h bn|eurue|aঞonv vu]]ev| |ha| |he au|houv 
acknowledge the uniqueness of the individual in making sense of the 
�ouѴ7Ŀ Ő�ubve ƒƑƑő $hbv bv �heue |he 7evb]neuvĽ hno�Ѵe7]e an7 |uabnbn] 
vhouѴ7 1ole bnķ �euvuv |hel vren7bn] ঞle un7euv|an7bn] ho� |o uve a 
|ooѴ ou Cn7bn] |he ub]h| |ooѴ =ou |he fo0ĺ $he 7evb]neuvĽ hno�Ѵe7]e vhouѴ7 
be deployed to create a robust system in order to account for many of the 
uveu bn|eua1ঞonv an7 Yo�vĺ B� uvbn] |hbv b7ea o= lblb1u� bn |he ruorove7 
design tool we also aid the designers in their understanding of the tool 

World Mimicry

Microsoft Word screenshot: Paste icon represented by a clipboard; color function represented by a paint 
bucket; save represented by a floppy disk. All mimicking aspects of the physical world within a digital 
interface.



9Fluid DesignRehan Butt

and in turn aid in the understanding of the designed experience by the 
en7 uveuĺ

�an� o= |he 0ev| 7evb]nv 1ole =uol |he 1oѴѴe1ঞ�e �ouh an7 |hou]h|v 
=uol |ealv o= reorѴeĹ ľļ"o � |hbnh |ha| |he 0ev| |hbn] |ha| �e 7b7 a0ou| 
|he 7evb]nĺĺĺbv |ha| �e =ou1e7 reorѴe |o |aѴh |o ea1h o|heuĽ Őrauঞ1bran| 
Ɛőĺ �ueaঞn] bn|eua1ঞonv |ha| aѴѴo�e7 =ou 1on�euvaঞonv |o |ahe rѴa1eĺĿ 
Ő�ubve ƒƑѵő "o1baѴ bn|eua1ঞonv 0e|�een bn7b�b7uaѴv heѴrv 1ar|uue |he 
e�reuben1evķ 0� vhaubn] an7 1on�euvbn] a0ou| �ha| |he uveuv ha�e Ѵeaune7 
an7 ha�e 0uou]h| =ou�au7 ueѴe�an| rav| e�reuben1evĺ �eerbn] |hbv bn lbn7ķ 
ho� 7o �e 0ubn] 1oѴѴa0ouaঞon |o 7b]b|aѴ 7evb]n |ooѴvĵ ľ$he blrou|an| 
avre1|v o= ]uour 7evb]n aue |he 1ollunb1aঞon an7 7o1ulen|aঞon o= 
rѴanvķ an7 |he 1oou7bnaঞon o= vo[�aue �euvbonv av ]uour lel0euv 0e]bn 
|o �ouh on 1olrѴelen|au� 1olronen|v o= |he 7evb]nĺĿ ŐRovvon ƐƑƖƑő � 
would like to focus my work on the second part of this quote where it 
ue=euv |o 1oѴѴa0ouaঞon bn 7evb]nķ heѴrbn] 7evb]neuv 7evb]n |o]e|heu �hen 
|he� lo�e |o |he 1olru|euĺ �� �ouh �bѴѴ e�aѴua|e a| ho� vo[�aue 1an 
aid team members stay aligned 
av |he 7evb]n ruo1evv |uanvbঞonv 
=uol bnbঞaѴ 7bv1uvvbonv an7 �hb|e 
boarding sessions to computers 
an7 hb]heu C7eѴb|� ou|ru|ĺ

��bvঞn] |ooѴv 1an 0e 7ua�n on a 
spectrum of two categories: level 
o= C7eѴb|� an7 a@ou7an1e =ou 
ueaѴŊঞle 1oѴѴa0ouaঞon 0e|�een 
|eal lel0euvĺ "he|1hķ �7o0e 
*	ķ bn(bvbon "|u7bo an7 
b]la 
aѴѴ aѴѴo� =ou |he hb]hev| C7eѴb|� 
of output when it comes to user 
bn|eu=a1e Ő&�ő 7evb]nĺ �nѴ� one o= 
these tools allows for any level 

Collaboration

Sketchapp.com screenshot: Their definition of collaboration limited to the sharing of components; rather 
than working simultaneously with other team members (“The Digital Design Toolkit”)
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o= ueaѴŊঞle 1oѴѴa0ouaঞon ou|vb7e o= ur7aঞn] vhaue7 1olronen|v ou 
v�l0oѴv �hb1h aue ]eneuaѴѴ� eѴelen|v o= a v|�Ѵe ]ub7eĺ $ooѴv |ha| 7eCne 
1oѴѴa0ouaঞon av loue |han a vhaue7 Ѵb0uau� o= 1olronen|v aue aѴvo ue=euue7 
|o av 1oѴѴa0ouaঞ�e ueaѴŊঞle e7b|ouvĺ ReaѴŊঞle 1oѴѴa0ouaঞ�e e7b|ouv aѴѴo� 
=ou ve�euaѴ reorѴe |o e7b| a CѴe vbluѴ|aneouvѴ�ĺ "he|1h an7 bn(bvbon "|u7bo 
=abѴ |o o@eu vbluѴ|aneouv e7bঞn] 
an7 ua|heu ruolo|e ľѴb0uaubevĿ 
an7 ľ|he 	evb]n "�v|el 
�ana]euĿ av |hebu anv�eu |o 
1oѴѴa0ouaঞonĺ $heve Ѵb0uaubev 
and design system managers are 
uve7 |o heer 1oѴouvķ =on|vķ b1onv 
an7 &� eѴelen|v vu1h av 0uttonv 
bn v�n1 0e|�een |he |ealķ =aѴѴbn] 
vhou| o= ueaѴŊঞle 1oѴѴa0ouaঞonĺ

bn(bvbon 7oev o@eu ano|heu 
product in their suite called 

ueehan7ĺ �| aѴѴo�v =ou 
1ollenঞn] an7 lauhbn] 
up mockups from Sketch or 
�ho|ovhor uvbn] |�re7 |e�| an7 a ren1bѴ |ooѴ =ou 7ua�bn]ķ bn1ueavbn] |he 
ueaѴŊঞle 1oѴѴa0ouaঞon av |he C7eѴb|� 7e1ueavevĺ $he bn|en| o= 
ueehan7 
bv |o aѴvo bn1Ѵu7e o|heu |eal lel0euv ou|vb7e o= |he 7evb]n 7bv1brѴbneķ 
Ѵbhe lana]euvķ 7e�eѴoreuv an7 ruofe1| Ѵea7vĺ ľ"blrѴe |ooѴvķ unѴblb|e7 
1ueaঞ�b|�Ĺ 
ueehan7 bv 0ubѴ| �b|h bn|ubঞ�e |ooѴvŊѴbhe 	ua�ķ )ub|eķ "he|1h 
an7 �ollen|Ŋan7 =un1ঞonaѴb|� 
|ha| lahe fobnbn] bn eav� an7 
=unĺĿ Őľ� )hoѴe �e� )a� |o 
�oѴѴa0oua|e �ueaঞ�eѴ�ĺĿő �n ou7eu 
|o aѴѴo� aѴѴ v|ahehoѴ7euv |o fobn 
bn on |he 1on�euvaঞonķ |he� 
ha�e Ѵblb|e7 |he =un1ঞonaѴb|� 
|o 1ollon bn|eua1ঞonvĺ ľ�oo7 
7evb]n bv ]oo7 =ou 0uvbnevvķ an7 
great ideas come from anywhere 
bn �ouu ou]anb�aঞonĺĿ Őľ� )hoѴe 
�e� )a� |o �oѴѴa0oua|e 
�ueaঞ�eѴ�ĺĿő

inVision Studio Splash page screenshot: Their definition of collaboration again is limited to the sharing of 
components and styles such as color fonts and icons; rather than working simultaneously with other team 
members. (“The World’s Most Powerful Screen Design Tool.” )

inVision Freehand: Lower fidelity interaction with a higher real-time collaboration. (“A Whole New Way to 
Collaborate Creatively.”)
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	uubn] |hebu 7elonv|uaঞonķ �7o0e *	 hav vho�n ho� |he� �be� 
1oѴѴa0ouaঞonĺ $he� bla]bne luѴঞrѴe uveuv |o 0e vbluѴ|aneouvѴ� e7bঞn] 
a vbn]Ѵe CѴe 0u| Ѵblb|e7 |o |he au|0oau7 Őa hb]hѴe�eѴ ]uourő Ѵe�eѴĺ �eanbn] 
|ha| b= uveu one bv e7bঞn] a vre1bC1 au|0oau7ķ uveu |�o 1anno| e7b| |he 
vale au|0oau7 rue�enঞn] ueaѴŊঞle bn|eua1ঞonĺ �auѴ �u00a� =uol �7o0e 
va�v |he� ha�e |hbv au|0oau7 Ѵblb|aঞon av ľ�e 7onĽ| �an| 7evb]neuv 1olbn] 
bn an7 v|errbn] on ea1h o|heuĽv |oevĿ Őľ�7o0e ��* ƑƏƐѵĺ 	a� Ɛ �e�no|e 
Ő�har|eu ƒőĿő �hb1h bv a�ob7bn] |he bvvue aѴ|o]e|heuĺ )he|heu an au|0oau7 
Ѵe�eѴ uev|ub1ঞon on ueaѴŊঞle e7bঞn] bv |he ub]h| Ѵe�eѴ o= 1oѴѴa0ouaঞon 
bv �e| |o 0e |ev|e7ĺ 	oev an au|0oau7 Ѵe�eѴ verauaঞon aѴѴo� =ou enou]h 
intermingling of ideas or would it need to be at a lower level such as an 
o0fe1| Ѵe�eѴĵ 


b]laķ an bn|eu=a1e 7evb]n |ooѴķ veev ueaѴŊঞle 1oѴѴa0ouaঞon av no| onѴ� |he 
vhaubn] o= v|�Ѵe ]ub7e eѴelen|v 0u| aѴvoķ av bn a vblbѴau 1ave |o �7o0e *	Ľv 
7eloķ a vbluѴ|aneouv e7bঞn] vra1e =ou luѴঞrѴe 7evb]neuv |o �ouhĺ Őľ$he 
�oѴѴa0ouaঞ�e �n|eu=a1e 	evb]n $ooѴĺĿő 
b]la 1aѴѴv |hebu arruoa1h ľueaѴŊ
ঞle 1oѴѴa0ouaঞon luѴঞrѴa�eu e7bঞn]Ŀĺ 
b]la |ahev a 7b@euen| arruoa1h 
|han �7o0e �hen b| 1olev |o |he Ѵe�eѴ o= 1uovv bn|eua1ঞonĺ $he� aѴѴo� 
uveuv |o vbluѴ|aneouvѴ� bn|eua1ঞon 7o�n |o |he o0fe1| Ѵe�eѴ ua|heu |han 
onѴ� |he au|0oau7 Ѵe�eѴĹ ľ+ou 7onĽ| ha�e |o �ouu� a0ou| e7bঞn] |he �uon] 
�euvbonķ 1oou7bnaঞn] �b|h o|heuv 
|o a�ob7 o�eu�ubঞn] |hebu �ouhķ 
ou 7eaѴbn] �b|h 1onYb1|v =uol 
�ouu CѴev Ѵb�bn] bnvb7e a veraua|e 
v�n1bn] veu�b1eĺĿ Ő)aѴѴa1eő 
)aѴѴa1e no|ev |ha| luѴঞrѴa�eu 
e7bঞn] �av aѴvo |hebu anv�eu |o 
�euvbon 1on|uoѴķ 0e1auve |heue bv 
onѴ� one Ѵb�e CѴe 0ebn] uve7 a| aѴѴ 
ঞlev 0� |he �hoѴe |eal �hen 
uvbn] ueaѴŊঞle vbluѴ|aneouv 
1oѴѴa0ouaঞonĺ 
 
�n vole 1avevķ 7ue |o |he Ѵa1h o= ueaѴŊঞle 1oѴѴa0ouaঞon =ea|uuev o= 
|heve hb]hŊC7eѴb|� |ooѴvķ |ealv ue�eu| |o Ѵo�eu C7eѴb|� |ooѴv bn ou7eu |o 
]e| |he Ѵe�eѴ o= 1oѴѴa0ouaঞon |he� nee7ĺ ľ�e uve �oo]Ѵe 	ua�bn]v |o 
1uea|e �bue=ualev 0e1auve b| aѴѴo�v uv aѴѴ |o �ouh bn |he vale CѴe a| |he 

Tool Comparison Chart
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vale ঞle an7 |o bnv|an|Ѵ� vee 1han]ev la7eĺĿ Őľ�oѴѴa0ouaঞon on "ale 
	o1ulen|ĺĿ ő $ha| 0ebn] vab7 |heve aue no| v|ub1|Ѵ� 7evb]n |ooѴv 0u| |ooѴv 
|ha| aue =o1uve7 on |he |avh o= 1oѴѴa0ouaঞn]ĺ

��euaѴѴ |heue aue lan� |�rev o= 1oѴѴa0ouaঞon alon] 7evb]n |ooѴv �he|heu 
b| bv a vhaubn] o= 7evb]n Ѵb0uaubev ou ueaѴŊঞle 1oѴѴa0ouaঞon =ea|uueĺ �| bv 
blrou|an| |o ha�e a hb]hŊC7eѴb|� 7evb]n |ooѴ |ha| aѴѴo�v =ou 1oѴѴa0ouaঞon 
bn ou7eu |o 1ar|uue au7ben1ev |ha| aue ue�euঞn] |o Ѵo�eu C7eѴb|� |ooѴv 
vu1h av �oo]Ѵe 	ua�bn]v ou �n(bvbon 
ueehan7 Ѵa|eu |uanvbঞonbn] |o a 
ve1on7au� hb]heu C7eѴb|� |ooѴ vu1h av "he|1hķ �n(bvbon "|u7bo ou 
b]laĺ 
�� |ooѴ �bѴѴ nee7 |o a77uevv 1oѴѴa0ouaঞon bn ou7eu ab7 bn a v|uealѴbne7 
7evb]n ruo1evvĺ 

�ue�bouv ve1ঞonv ou|Ѵbne7 
research primarily on design 
|ooѴv =ou onŊv1ueen e�reuben1evĺ  
)b|h |he bn1ueavbn] a7orঞon 
o= �ob1eķ b| bv blreuaঞ�e |ha| 
the design tools are able to 
address experiences on this 
rѴa�oulĺ $hou]h ve�euaѴ |ooѴv 
are readily available for on-
v1ueen e�reuben1e 7evb]nbn]ķ 
voice design tools are not as 
1ollon 7ue |o |he rѴa�oulv 
ue1en| roruѴaub|�ĺ �n |hbv ve1ঞon 
� �bѴѴ 7bv1uvv vole o= |he loue 
commonly used voice design 
|ooѴv an7 =uale�ouhvķ bn1Ѵu7bn] 	baѴo]Yo�ķ "a�vrubn]ķ �rrѴeĽv "bub 
�ub7eѴbnevķ �oo]ѴeĽv �on�euvaঞon &� �ub7eѴbne an7 �la�onĽv �Ѵe�a 
(ob1e 	evb]n �ub7eĺ

	baѴo]Yo�ķ =ouleuѴ� arbĺabķ ľruo�b7ev |ooѴv |o 7e�eѴoreuv 0ubѴ7bn] 
arrv Őľ�1ঞonvĿő =ou |he �oo]Ѵe �vvbv|an|ĺĿ Őľ	baѴo]Yo�ĺĿő 	baѴo]Yo� 

Voice Tools

Dialogflow User Interface (“Dialogflow.”)
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han7Ѵev �a|uuaѴ �an]ua]e �uo1evvbn]ķ |he b7ea o= ľhe��ou7 la|1hbn]ķ 
un7euv|an7bn] hulan vree1h |o 7eub�e bn|en| an7 leanbn]Ŀĺ Ő	hbuő �n 
o|heu �ou7v b| 1an vurrou| Ѵan]ua]e ruo1evvbn] o= e�bvঞn] arrѴb1aঞonv 
ou heѴr uveuv 1uea|e 1ha|0o|vĺ �n ou7eu |o a1|uaѴѴ� 0ubѴ7 an e�reuben1eķ b| 
required far more details than what is generally accomplished during the 
7evb]n ruo1evvĺ 	baѴo]Yo� bv la7e ur o= |huee labn 1olronen|vĹ bn|en|vķ 
1on|e�|v an7 enঞঞevĺ �n|en|v aue larrbn]v 0e|�een �ha| a uveu va�v 
an7 �ha| a1ঞon |he arrѴb1aঞon |ahevĺ ľ�on|e�|v uerueven| |he 1uuuen| 
1on|e�| o= a uveuĽv uetuev|ĺĿ Őľ	o1v Bavb1vĺĿő �n o|heu �ou7vķ b| 0ubn]v 
1Ѵaub|� |o ]eneuaѴ |eulbnoѴo]� |huou]h rue�bouv 7baѴo]ĺ 
ou e�alrѴeķ b= 
a uveu avhv ľ$uun |he Ѵb�bn] uool Ѵb]h|v onĿ =oѴѴo�e7 0� ľ|uun |hel o@Ŀ 
|he v�v|el �ouѴ7 hno� |ha| ľ|helĿ ue=euv |o |he ľѴb�bn] uool Ѵb]h|vĿĺ �n7 
Ѵav|Ѵ�ķ enঞঞev aѴѴo� =ou e�|ua1ঞn] 
rauale|euv =uol |he uveuv bnru|ĺ

	baѴo]Yo� bv a |ooѴ |ha| ue7u1ev 
the barrier to entry for producing 
a 1ha|0o| arrѴb1aঞon =ou |evঞn] 
ou ruo7u1ঞonĺ �| uelo�ev vole 
of the development hurdles and 
helps developers and designers 
be very detailed with the types 
o= bnru|v an7 ou|ru|vĺ �o�e�euķ 
	baѴo]Yo� =abѴv |o 1uea|e a 
common vocabulary that maps 
1ѴeanѴ� �b|h 1ollon 1on�euvaঞonaѴ 1olronen|v �hbѴe 7bvrѴa�bn] |he 
enঞue 1on�euvaঞon bn a vbn]Ѵe �be�ĺ 	baѴo]Yo� bv a ruo|o|�rbn] an7 
ruo7u1ঞon |ooѴ ua|heu |han a 7evb]n |ooѴ an7 hav a 7e1en| Ѵeaunbn] 1uu�e 
bn 1ueaঞn] bn|eua1ঞonvĺ

Sayspring is another voice tool that is more geared towards the pre-
7e�eѴorlen| rhaveĺ ľ"a�vrubn] ena0Ѵev 7evb]neuv |o 1uea|e �ob1eŊena0Ѵe7 
arrv �b|hou| 1o7e ahea7 o= han7bn] o�eu ruofe1|v |o 7e�eѴorlen|ĺĿ 
ľ)ha| �e aue no| 0ubѴ7bn] bv |he "tuauevra1e o= �ob1eķ |he b7ea bv ho� 7o 
�e uelo�e aѴѴ |he |e1hnb1aѴ Ѵblb|aঞonv o= �ouhbn] �b|h |he �ob1e le7bul 
so we can facilitate a proper design process for design teams and product 
|ealvĺĿ Ő)e0v|euķ �auhĺ ľ)ha| ��eu 	evb]neu "houѴ7 �no� �0ou| 
(ob1eĺĿőŒ"tuauevra1e bv a |elrѴa|e 0ave7 �e0vb|e 0ubѴ7euœ "a�vrubn] C|v 
lu1h 1Ѵoveu |o a 7evb]n |ooѴ an7 |he �ouh �Ľl ruuvbn] auoun7 1ueaঞn] a 

Sayspring User Interface  (“Prototyping Amazon Alexa Skills with Sayspring.”)
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|ooѴ |ha| 1an heѴr 7evb]n =ou 7b@euen| rѴa�oulv bn1Ѵu7bn] �ob1eĺ �7o0e 
ueaѴb�ev |he nee7 =ou �ob1e 7evb]nv |ooѴv an7 hav a1tubue7 "a�vrubn] bn 
�rubѴ ƑƏƐѶ |o 0e a rau| o= |hebu o@eubn]v ĺ Ő)e0v|euķ �auhĺ ľ"a�vrubn] �v 
�o� �au| o= �7o0eĺĿő

There are three main 
1olronen|v o= "a�vrubn]ĸ Yo�vķ 
uveu uetuev|v an7 arr uevronvevĺ 
Flows contain users request 
an7 arr uevronve 1olronen|vĺ 
Sayspring allows you to build 
Yo�v an7 1uea|e uevronvev �b|h 
e�alrѴe 1on|en|ĺ �| aѴvo aѴѴo�v 
�ou |o |ev| |he �ob1e bn|eua1ঞon 
7bue1|Ѵ� bn |he |ooѴĺ � �ouѴ7 ha�e 
liked to have known if it allowed 
=ou loue uo0uv| Yo�v 0u| 
unfortunately was not able to 
test Sayspring due to its limited 
bn�b|aঞon onѴ� a11evvĺ ľ)eĽue 
moving beyond the keyboard 
and mouse and even our touch 
screens to using something that 
bv e�en loue na|uuaѴ Ō ouu �ob1e 
Ō |o bn|eua1| �b|h |e1hnoѴo]�ĺ 
(ob1e |e1h bv ]uo�bn] =av|ķ 
and we strongly believe it 
must become an integral part 
o= �7o0eĽv rou�oѴbo lo�bn] 
=ou�au7ĺĿ Őľ�7o0e Be|v on (ob1e 
�b|h "a�vrubn] �1tubvbঞonĺĿő

�rrѴeķ �oo]Ѵe an7 �la�on aѴѴ ruo�b7e ]ub7eѴbnev =ou uvbn] |hebu 
uevre1ঞ�e �ob1e bn|eu=a1evĹ "bubķ �vvbv|an| an7 �Ѵe�aĺ �rrѴe ruo�b7ev a 
Ѵbv| o= bn|eua1ঞonv |ha| 1an 0e uve7 |o bn|e]ua|e �ouu arrѴb1aঞon �b|h 
"bubĺ &n=ou|una|eѴ�ķ b| bv tub|e a Ѵblb|e7 Ѵbv| an7 �rrѴe lana]ev aѴѴ |he 
bn|eua1ঞonv o= "bub bn|e]uaঞon |hou]h |hebu e�bvঞn] bn|eu=a1eĺ ľ	onĽ| 
1uea|e an bn|eu=a1e |ha| arreauv bn|eua1ঞ�eĺ +ouu bn|eu=a1e 1anĽ| uevron7 
|o ]ev|uuevŌo|heu |han a |arķ �hb1h orenv �ouu arrŌou o|heu e�en|v �hen 

Siri Supported Interaction Image (Apple Inc.)
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7bvrѴa�e7 �b|hbn "bubķ vo a�ob7 7bvrѴa�bn] bla]eu� ou vharev |ha| arreau 
bn|eua1ঞ�eĺĿ Ő�rrѴe �n1ĺő $he� 7o no|e |ha| bn|eua1ঞonv vhouѴ7 ľ=o1uv 
1hob1ev |ha| ue7u1e |he rovvb0bѴb|� o= a77bঞonaѴ ruolrঞn]Ŀķ ľ|ahe reorѴe 
7bue1|Ѵ� |o |he e�re1|e7 7evঞnaঞonĿ an7 a loue vre1bC1 ]ub7eѴbne auoun7 
ruu1havbn] |huou]h "bubĹ ľ
ou a ruu1have �b|h luѴঞrѴe rub1bn] Ѵe�eѴvķ 7onĽ| 
7e=auѴ| |o |he lov| e�renvb�eĺ �| 
the point where a user is making 
a ra�len|ķ 7onĽ| 1hau]e e�|ua 
=eev �b|hou| bn=oulbn] |helĺĿ 
Ő�rrѴe �n1ĺő

�oo]Ѵe hav a 7e7b1a|e7 
1on�euvaঞonaѴ &� ]ub7eѴbneĺ $he� 
v|au| 0� vhaubn] |hebu ľ0ubѴ7bn] 
0Ѵo1hvĿ =ou a 1on�euvaঞonĹ ľ$uunŊ
|ahbn]Ŀķ ľ$huea7bn]Ŀķ ľѴe�eua]bn] 
|he bnheuen| eL1ben1� o= 
Ѵan]ua]eĿ an7 ľanঞ1braঞn] 
�auba0Ѵe uveu 0eha�bouĿĺ 
uol 
heue �oo]Ѵe lo�ev �ou |huou]h 
|hebu 7evb]n rubn1brѴev =ou �ob1eķ 
all based on the idea that voice 
vhouѴ7 0e vblrѴeķ 1Ѵeau an7 onѴ� 
a77 |o |he 1on�euvaঞon �hen 
b| 0eneC|v |he uveuĺ �oo]Ѵe 
has a far more robust guideline 
than Apple as to how they 
�ouѴ7 Ѵbhe |he bn|e]uaঞon �b|h 
�oo]Ѵe �vvbv|an| an7 vhaue 
|hebu 1onv|uabn|v an7 avhvĺ $he� 
nicely sum up all of their design 
ue1ollen7aঞonv bn |hbv ľ	evb]n 
�he1hѴbv|Ŀ |o �ouu ub]h|ĺ

�av|Ѵ�ķ �la�on vhauev |hebu (ob1e 	evb]n �ub7eķ �hb1h hav lan� vblbѴaubঞev 
|o |ha| o= �oo]ѴeĽvĺ Bo|h �oo]Ѵe an7 �la�on ]ub7e �ou |huou]h |hebu 
ruo1evv =ou 7evb]nbn] a �ob1e e�reuben1eķ v|auঞn] �b|h ev|a0Ѵbvhbn] |he 
ruurove =ou |he e�reuben1eķ �ubঞn] ou| a v1ubr|ķ |uanvѴaঞn] |ha| v1ubr| bn|o 
a Yo� an7 Ѵav|Ѵ� a ľ]e| uea7� |o 0ubѴ7Ŀ v|er |ha| Ѵoohv a| |uanvѴaঞn] |he 

Google Design Checklist (“The Conversational UI and Why It Matters  |  Actions on Google  |  Google 
Developers.”)
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Yo� bn|o bn|en|v an7 utteuan1ev 
=ou a 7e�eѴoreu |o �ouh �b|hĺ

�oo]Ѵe an7 �la�on 7b@eu vbn1e 
�oo]Ѵe avhv �ou |o |hbnh a0ou| 
the persona or voice of your 
e�reuben1e �heue �la�on 7oev 
not instead they use their voice 
reuvonaķ �Ѵe�aĺ �oo]Ѵe hav 
ve�euaѴ �ob1e orঞonv |o 1hoove 
=uolĸ |�o laѴe an7 |�o =elaѴe 
�ob1e orঞonv =ou ve�euaѴ o= |he 
Ѵan]ua]ev |he� vurrou|ĺ $hbv 
=un1ঞonaѴb|� 1ouѴ7ķ bn |he neau =u|uueķ e�ran7 an7 a7ar| |o |he nee7v o= 
=u|uue �ob1e arrѴb1aঞonvĺ

$he ve1ঞon a0o�e vullaub�ev ue�be� Cn7bn]v o= 	baѴo]Yo� an7 
Sayspring interfaces in designing the voice experience along with the 
0eneC|v an7 vhou|1olbn]v o= |heve |ooѴvĺ 

$he |huee lov| 1ollon �ob1e rѴa�oul 1uuuen|Ѵ� uve7Ĺ �rrѴeĽv "bubķ 
�la�onĽv �Ѵe�a an7 �oo]ѴeĽv �vvbv|an|ķ �eue ue�be�e7 =ou �ob1e 
e�reuben1e 1ueaঞonĺ "bubĽv ]ub7eѴbnev �eue =oun7 |o 0e Ѵblb|e7 7ue |o 
�rrѴe 1on|uoѴѴbn] |he bn|eu=a1eķ �heueav �oo]Ѵe an7 �la�on ruo�b7e7 
loue uo0uv| an7 7e|abѴe7 ]ub7eѴbnev =ou |he 7evb]neuvĺ �n a77bঞonķ �oo]Ѵe 
ruo�b7ev loue �ob1e orঞonv |ha| �bѴѴ 0e heѴr=uѴ bn 7e�eѴorbn] =u|uue 
�ob1e arrѴb1aঞonv an7 e�reuben1evĺ


Ѵe�b0bѴb|� bn ho� |he e�reuben1e bv 7evb]ne7ķ aѴѴo�bn] =ou |he uveu |o 
a11olrѴbvh |hebu |avh �b|hou| =uuv|uaঞon an7 7bL1uѴ|� ]eমn] bn |he �a� 
7ue |o |hbv Ѵa1h o= Ye�b0bѴb|�Ĺ ľ	bv1uvvbn] |he uveu e�reuben1eķ v|a|e |ha| 
7evb]neuv 1an 1uea|e ľvb|uaঞonvĿ ou ľѴe�euvĿ |ha| reorѴe 1an bn|eua1| �b|hķ 
0u| |he� 1anno| 7evb]n an ou|1ole =ou a uveu |o e�reuben1e Ő,han]őĺ "u1h 

Amazon Example Scripts (“Design Process.”)

Flexibility (Material)
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bn|eurue|aঞonv vu]]ev| |ha| |he au|houv a1hno�Ѵe7]e |he unbtuenevv o= 
|he bn7b�b7uaѴ bn lahbn] venve o= |he �ouѴ7Ŀ Ő�ubve ƒƑƑő $hbv ravva]e 
0� �ubve aѴvo vreahv |o |he nee7 =ou Ye�b0bѴb|� av |he uveuvĽ Yo� bv 
bn7e|eulbna|eĺ


Ѵe�b0bѴb|� v|au|v =uol a11evvb0bѴb|�ĺ $he reu1eb�e7 eave o= a11evv aѴѴo�v 
users to create new uses for 
an auঞ=a1|ĺ ľ�| bv vole�ha| 
unsurprising that a lower number 
o= 7b]b|aѴ o0fe1|v �eue uerabue7 
compared to those that were 
le1hanb1aѴĺ $hbv 1olraubvon 
gives evidence of a much larger 
phenomenon where not only 
le1hanb1aѴ o0fe1|v aue =oun7 
|o 0e loue ļuerabua0ѴeĽ |han 
7b]b|aѴ o0fe1|vķ |he� aѴvo Ѵen7 
|helveѴ�ev |o 0e loue ueuva0ѴeĺĿ Ő�aev|ub Ѷƒő $hbv b7ea hoѴ7v |uue �hen 
rh�vb1aѴ an7 7b]b|aѴ auঞ=a1|v aue 1olraue7ĺ �h�vb1aѴ o0fe1|v aue eavbeu |o 
�bvuaѴb�e ]b�bn] an bѴѴuvbon |ha| |he� aue loue =un1ঞonaѴѴ� |uanvrauen|ķ 
unѴbhe a 7b]b|aѴ ruo7u1| �heue Ѵa�euv o= vo[�aue aue hb77en un7eunea|h 
an7 uetubue |e1hnb1aѴ e�reuঞve |o 1olruehen7ĺ "o[ ]oo7 ruo7u1|v vu1h av 
0a]v aue a ]uea| e�alrѴe o= Ye�b0bѴb|�ķ av |heve aue la7e o= =a0ub1v an7 aue 
eavbѴ� lanbruѴa|e7 a7arঞn] |o 7b@euen| 1bu1ulv|an1evĺ $he o|heu avre1| 
|ha| lahev vo[ ]oo7v eav� |o a11evv bv a uevuѴ| o= |hebu a0un7an1e bn ouu 
7abѴ� Ѵb�evķ ]b�bn] uv a venve o= un7euv|an7bn] o= |he la|eubaѴĺ �n �aev|ubĽv 
ľ&n7euv|an7bn] Rerabu av a �ueaঞ�e �uo1evv o= ��eu�7a� 	evb]nĿ vhe 
7ua�v a 1onne1ঞon 0e|�een Ye�b0bѴb|� an7 ueraua0bѴb|�ķ �heue Ye�b0bѴb|� bn 
la|eubaѴ Ѵea7v |o eave o= uerabuĹ ľ�e� la|eubaѴ attub0u|ev o= uerabuĹ Ye�b0Ѵe 
la|eubaѴvķ vu0vঞ|u|a0Ѵe la|eubaѴvķ vaѴ�a]ea0Ѵe la|eubaѴvĺ ŒƓœĿ $heue bv an 
bn|euevঞn] 1on1er| |ha| v|au|v |o eleu]e =uol |heve attub0u|ev o= Ye�b0Ѵe 
an7 vu0vঞ|u|a0Ѵe Ѵea7bn] |o 0ebn] uerabua0Ѵeĺ  ľ� ha�e an oѴ7 1Ѵbl0bn] 
uore |ha| 1ouѴ7 0e Ѵa0eѴe7 av ļ0uohenĽĺ �|Ľv no| vub|a0Ѵe av a va=e|� 7e�b1e 
�hbѴe 1Ѵbl0bn] an�loue 0u| � ha�e �o�en b| bn|o a 7oou la|Ŀ Ő�aev|ub ѶƓő 
$hbv bv a ]uea| e�alrѴe o= ho� a Ye�b0Ѵe la|eubaѴ hav Ѵe7 |o lo7b=�bn] 
�b|hbn a 7b@euen| 1on|e�| o= a 7ooula| =uol a 1Ѵbl0bn] bnv|uulen|ĺ $he 
tuevঞon 0e1olev �ha| bv |he 7b]b|aѴ etub�aѴen| o= |hbv uore e�alrѴeĵ 
"ole|hbn] vo Ye�b0Ѵe b| 1an vu0vঞ|u|e b|veѴ= on 7b@euen| rѴa�oulv �b|hbn 
a 7b]b|aѴ 1on|e�| vu1h av on a v1ueen an7 �b|hbn a �ob1e avvbv|an|ķ bn a �a� 

Rope shifting context and uses
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a |uanv=oulaঞ�e o0fe1|ĺ )ha| �ouѴ7 one o= |heve la|eubaѴv Ѵooh Ѵbhe bn 
a 7b]b|aѴ 7evb]n |ooѴ an7 ho� 7o |heve Ye�b0Ѵe lo7uѴev �ouh |o]e|heu |o 
create a design system? 

�ne 1ubঞ1bvl |o bn|uo7u1bn] a ne� 7evb]n |ooѴ bv �he|heu b| �bѴѴ hoѴ7 
ur |o |he |ev| o= ঞle av vab7 
bn ľ�av|ķ �ueven| an7 
u|uue 
o= &veu �n|eu=a1e "o[�aue 
$ooѴvĿĹ ľ�o�bn] $au]e|vĹ �| bv 
7bL1uѴ| |o 0ubѴ7 |ooѴv �b|hou| 
ha�bn] vb]nbC1an| e�reuben1e 
�b|hķ an7 un7euv|an7bn] o=ķ |he 
|avhv |he� vurrou|ĺ �o�e�euķ 
the rapid development of new 
bn|eu=a1e |e1hnoѴo]�ķ an7 ne� 
bn|eu=a1e |e1hnbtuevķ 1an lahe 
b| 7bL1uѴ| =ou |ooѴv |o heer 
ra1eĺ B� |he ঞle a ne� uveu 
bn|eu=a1e blrѴelen|aঞon |avh 
is understood well enough to 
ruo7u1e ]oo7 |ooѴvķ |he |avh la� ha�e 0e1ole Ѵevv blrou|an|ķ ou e�en 
o0voѴe|eĺĿ Ő��euv ѵő �uuuen|Ѵ� a�abѴa0Ѵe 7evb]n |ooѴv 7o no| o@eu a Ye�b0Ѵe 
la|eubaѴ |o |hbv e�|en|ĺ BubѴ7bn] a Ye�b0Ѵe la|eubaѴ ou o0fe1| �b|hbn a 
digital tool would alleviate the issue of limited usability and would hold 
ur |o |he |ev| o= ঞle =ou =u|uue 7evb]n 1on�enঞonv an7 ne� rѴa�oulv 
vঞѴѴ |o 0e 7e�eѴore7ĺ � ve1on7au� tuevঞon |ha| aubvev bvĹ |o �ha| 7er|h 
7o |heve la|eubaѴv e�bv|ķ a| |he rb�eѴ Ѵe�eѴ ou vole|hbn] Ѵau]euĵ ľho� 
|o arruoruba|eѴ� lo7uѴaub�e |he vo[�aue bn|o vlaѴѴeu rau|vķ �hbѴe vঞѴѴ 
ruo�b7bn] vb]nbC1an| 1ara0bѴbঞev an7 bn|e]uaঞon |o uveuvĺĿ Ő��euv Ɩő � rѴan 
to address this within my work as well as looking at the appropriate scale 
ou 7er|h =ou a Ye�b0Ѵe la|eubaѴ |o e�bv|ĺ �ueaঞn] a lo7uѴe a| |he v1aѴe o= 
a rb�eѴ �ouѴ7 no| a77 �aѴue |o |he 7evb]neu 0u| b= |he Ye�b0bѴb|� bv onѴ� a| 
|he Ѵau]ev| v1aѴe b| 0e1olev bnYe�b0Ѵe 7ue |o nee7bn] unbtue lo7uѴev =ou 
e�eu� 7evb]nĺ �| bv v�non�louv |o a uen7eu a| ѶŊ0b| �v ѵƓŊ0b| �heue |he 
level of detail at sixty-four is far higher because more components are 
0ebn] uve7 av rau| o= |he 7evb]nĺ

Two Mario images illustrating an increased level of detail with smaller components (“8-Bit Mario Nintendo 
Jumping.”) (Super Mario Run)
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$hbv ve1ঞon o= |he 0a1h]uoun7 �bѴѴ 7bv1uvv e�bvঞn] 7evb]n ruo1evvevĹ 
hulanŊ1en|eue7 7evb]n an7 ruevulrঞ�e 7evb]n aѴon] �b|h 7b@euen| 
phases used in a design process: 
uveu fouune� larvķ �bue=ualbn] 
an7 uveu Yo�vĺ �| �bѴѴ aѴvo 
address the changing roles of 
7evb]n |ealvĺ 

The human-centered design 
process can be broken down into 
|huee labn rhavevĹ bnvrbuaঞonķ 
b7eaঞon an7 blrѴelen|aঞonĺ �| 
is process that starts with the 
people you are designing for 
an7 en7v �b|h ne� voѴuঞonv 
that are tailor made to suit their 
nee7vĺ $hbv 7evb]n le|ho7oѴo]� 
is based on the belief that the 
users facing the problems are 
in fact the key to solving these 
ruo0Ѵelvĺ $he |huee rhavev 
allow designers to interact and work with these individuals in order 
|o 7e�eѴor a voѴuঞonĺ �nvrbuaঞon =o1uvev on Ѵeaunbn] loue a0ou| |he 
1haѴѴen]e an7 o0veu�bn] an7 1oѴѴe1ঞn] bn=oulaঞon |o =a1bѴb|a|e b7ea 
]eneuaঞonĺ $he �7eaঞon rhave =oѴѴo�v �b|h |he ]oaѴ |o ]eneua|e b7eav 
an7 orrou|unbঞev =ou 7evb]nĺ �av|Ѵ�ķ |he blrѴelen|aঞon rhave =o1uv on 
0ubѴ7bn] |he voѴuঞon an7 ruমn] b| ou| bn|o |he �ouѴ7ĺ Ő$he 
beѴ7 �ub7e |o 
�ulanŊ�en|eue7 	evb]nĹ 	evb]n �b| ƐƐő

�uevulrঞ�e 7evb]n |ahev a 7b@euen| arruoa1h |o 7evb]nĺ �n ruevulrঞ�e 
7evb]n |he 7evb]neu 1uea|ev a ve| o= voѴuঞonvķ vhauev |hel �b|h |he uveuv 
an7 1oѴѴe1|v 7a|a on |he uevuѴ|v o= |he 7evb]nvĺ 
uol heue |he 7evb]neuv 

Design Processes

Human-Centered Design phases (The Field Guide to Human-Centered Design: Design Kit 11)
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reu=oul anaѴ�vbv |ha| =ee7 bn|o an b|euaঞ�e 1�1Ѵeĺ �uevulrঞ�e 7evb]n bv 
0ave7 on C�e rubn1brѴevĹ ľ	evb]n =ou =abѴuueĿķ ľ�uea|eķ 7bv1o�euķ anaѴ��eĿķ 
ľlahe avvulrঞonv e�rѴb1b|Ŀķ 
ľ|he =av|eu �ou ]oķ |he vooneu 
�ou hno�Ŀķ an7 ľb|eua|eķ b|eua|eķ 
b|eua|eĿĺ Ő
ubvh0eu] Ɠő $heve 
principles help to elicit two 
labn uevronvevĹ uea1ঞonv |o 
|he 7evb]n voѴuঞon an7 1Ѵeaueu 
7eCnbঞon o= uveu uetubuelen|vĺ

	ubѴѴbn] 7o�n bn|o vre1bC1 
rhavev o= |he 7evb]n ruo1evvķ 
� �bѴѴ 7bv1uvv bn=oulaঞon 
au1hb|e1|uueķ uveu fouune� larvķ 
�bue=ualbn] an7 uveu Yo�vĺ &veu 
fouune� larv =oѴѴo� |he uveuv 
|huou]h |hebu bn|eua1ঞonv �b|h a 
ruo7u1| ou veu�b1eķ 1ar|uubn] ea1h lolen| =ou e�aѴuaঞonĺ 	o1ulenঞn] 
ea1h o= |he e�en|v an7 bn|eua1ঞonv o= |he uveu 1an heѴr vhb[ =o1uv =uol 
vre1bC1 lolen|v |o a Ѵau]eu 1on|e�|ĺ ��rovbn] rovbঞ�e an7 ne]aঞ�e uveu 
bn|eua1ঞonv 1uea|ev a vhaue7 
vision about ways to augment 
e�bvঞn] uveu 0eha�bou �b|hbn |he 
1on|e�| o= |he e�reuben1eĺ

�n=oulaঞon au1hb|e1|uue heѴrv 
|o ou]anb�eķ v|uu1|uue an7 
label in such a way to aid the 
uveu bn Cn7bn] bn=oulaঞon an7 
1olrѴeঞn] |avhvĺ �n=oulaঞon 
architecture is generally broken 
into four main components: 
na�b]aঞon v�v|elvķ ou]anb�aঞon 
v�v|elvķ Ѵa0eѴbn] v�v|elv an7 
veau1h v�v|elvĺ Őľ�n=oulaঞon 
�u1hb|e1|uue Bavb1vĺĿő �a1h o= 
|heve 1olronen|v envuue |ha| aѴѴ avre1|v o= bn=oulaঞon au1hb|e1|uue 
aue 1onvb7eue7Ĺ ho� �e 0uo�ve bn=oulaঞonķ ho� �e ]uour bn=oulaঞonķ 

An example user journey map (Martin 197)

A site map describing the different content pieces of the nngroup.com site and the relationship between 
then. (Cardello)
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ho� �e uerueven| bn=oulaঞon 
an7 ho� �e veau1h bn=oulaঞon 
uevre1ঞ�eѴ�ĺ �an� |�rev o= 
diagrams can help to show 
1eu|abn avre1|v o= bn=oulaঞon 
au1hb|e1|uue vu1h av fouune� 
larv an7 vb|e larvĺ

There are many other types 
of diagramming methods 
|ha| oub]bna|e =uol eL1ben1� 
modeling and computer 
science disciplines including 
Yo�1hau|vķ 7a|a Yo� 7ba]ualv 
an7 enঞ|� ueѴaঞonvhbr 7ba]ualvĺ 

Ѵo�1hau|v heѴr |o �bvuaѴb�e an7 
0ueah 7o�n a ruo1evv bn|o a Cnb|e 
number of steps with the goal to 
Cn7 heѴr Cn7 orrou|unbঞev =ou 
ueCnelen| 0e=oue lo�bn] on |o 
a hb]heuŊC7eѴb|� uerueven|aঞonvĺ 
Flowcharts can be composed of 
many symbols the most common 
0ebn]Ĺ auuo�vķ 7balon7v an7 
ue1|an]Ѵevĺ �uuo�v uerueven| 
|he 7bue1ঞon o= Yo�ķ 7balon7v uerueven| 7e1bvbon robn|v bn |he ruo1evv 
�hbѴe ue1|an]Ѵev uerueven| |avhv |ha| o11uuĺ Őľ)ha| �v a 
Ѵo�1hau|ĺĿő 	a|a 
Yo� 7ba]ualvķ on |he o|heu han7ķ vho�1ave ho� ruo1evvev 7eren7 on 
one ano|heu =ou bn=oulaঞonĺ $he� vho� ho� 7a|a en|euv |he v�v|el an7 
ho� b| 7a|a lo�ev auoun7 7b@euen| ruo1evvevĺ 	a|a Yo� 7ba]ualv aue 
ro�eu=uѴ bn anaѴ��bn] a v�v|elķ 0u| |he� onѴ� vho� one �be� o= b|ķ labnѴ� 
=o1uvbn] on |he =un1ঞonŊouben|e7 �be�ĺ �n |he 1ave |ha| en]bneeuv aue 
loue 1on1eune7 �b|h 7a|a ueѴaঞonvhbrv o�eu =un1ঞonķ enঞ|� ueѴaঞonvhbr 
7ba]ualv 1an 0e uve7ĺ �nঞ|� ueѴaঞonvhbr 7ba]ualv bѴѴuv|ua|e |he Ѵa�ou| o= 
v|oue7 7a|a a| a hb]h Ѵe�eѴ o= a0v|ua1ঞonĺ Őľ)ha| �v an �nঞ|� ReѴaঞonvhbr 
	ba]ualĺĿő $he� aue lov| 1ollonѴ� uve7 bn 7a|a0ave 7evb]n an7 bv o[en 
an bnbঞaѴ v|er bn 7e|eulbnbn] uetubuev =ou an bn=oulaঞon v�v|elv ruofe1|ĺ 
"e�euaѴ 7b@euen| 7ba]uallbn] |e1hnbtuev 1an heѴr |o anaѴ��e vre1bC1 
�be�v o= a v�v|el a| a hb]h Ѵe�eѴ 0e=oue ueCnbn] |hel bn|o loue |an]b0Ѵe 
lo7eѴvĺ

A flow chart using the most common symbols describing the flow of leaving the office
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�n1e vre1bC1 bn|eua1ঞonv aue 
rbnrobn|e7 =ou ueŊ7evb]nķ |heve 
bn|eua1ঞonv 1an 0e |uanvѴa|e7 
into wireframes and other higher-
C7eѴb|� ruo|o|�revĺ � �bue=uale 
bv a �bvuaѴ uerueven|aঞon 
o= |he uveu bn|eu=a1eķ �hb1h 
helps establish a hierarchy of 
bn=oulaঞon an7 1ollunb1a|ev 
what items exist within a 
rauঞ1uѴau �be�ĺ )bue=ualev aue 
heѴr=uѴ av b| �bvuaѴb�ev 1han]ev =ou 
|he ueŊ7evb]n bn a Ѵo� v|ahev �a�ĺ 
�n ou7eu |o 1ar|uue an bn|eua1ঞon 
bn b|v enঞue|�ķ �bue=ualev 1an 0e 
Ѵbnhe7 |o]e|heu bn a uveu Yo�ĺ 
&veu Yo�v aѴѴo� 7evb]neuv |o 
vho�1ave aѴѴ avre1|v o= |he bn|eua1ঞon bn one 7ba]ual an7 heѴr |o Cn7 
]arv bn |he 7evb]nv 0e=oue a77bn] |he �bvuaѴ 7evb]n 1olronen|vĺ

$he 7evb]n ruo1evv bn bn7uv|u� 1an Ѵau]eѴ� 0e bnYuen1e7 0� |he ruofe1| 
ঞleѴbnev ve|ķ ou]anb�aঞonaѴ v|uu1|uue an7 |eal oreuaঞonv |ahbn] bn|o 
1onvb7euaঞon |he nul0eu o= 7evb]neu a |eal havķ |he uoѴe o= ea1h 7evb]neu 
vu1h avĹ &� 7evb]neuķ &* 7evb]neu ou a 7evb]n 1oa1hĺ ľ$heue �av a |�re 
o= Yub7b|� |o |hbv ou]anb�aঞon v|uu1|uue �heue lel0euv o= |he &veu 
��reuben1e |eal o[en �ouhe7 �b|h luѴঞrѴe |ealv Őou 7erau|len|vőĺ 
ou 
e�alrѴeķ �a1h �ouhe7 �b|h |he �auv 7evb]n |eal on |he 7a�v he �av nee7e7 
otherwise he would work with the Mobile team or any other product 
|eal |ha| nee7e7 hbv vhbѴѴve|ĺĿ Ő�aѴ�a7aķ �ona|hanĺ ľ�ulanŊ�en|eue7 
	evb]n �uѴ|uueĹ � $uanvbঞon $o �ov|lo7eun "o[�aue 	e�eѴorlen|ĺĿ ƕő 
$hbv tuo|e vreahv |o |he Yub7b|� o= |eal lel0euv 0ave7 on a�abѴa0Ѵe 
uevouu1ev an7 nee7 o= bn7b�b7uaѴ vhbѴѴve|vĺ �a�bn] Yub7 uoѴev Ѵbhe |hbv 1an 
aѴѴo� |heve uoѴev |o ]e| a 0uoa7eu �be� o= an ou]anb�aঞon 0u| la� uelo�e 
vre1bC1b|� |o an� one rauঞ1uѴau ]oaѴķ �hbѴe ha�bn] loue bn|eu7bv1brѴbnau� 
|ealvĺ $heue aѴvo veelv |o 0e a |uanvbঞon |o loue ]eneuaѴbv| ou =uѴѴŊv|a1h 
7evb]neuv o�eu |he |ua7bঞonaѴ verauaঞon o= uoѴevĹ ľĺĺĺŒ�n |he rav| av aœ )e0 
�u| 	bue1|ou Œ�œ �av v|ub1|Ѵ� 7obn] 7b]b|aѴ ]uarhb1v Œ�ouhœ an7 |hen han7bn] 
b| aѴѴ ur |o a 1o7euķ an7 |heue �av vole0o7� eѴve 7obn] |he �bue=ualev 

Uber sign up flow diagram (“Design Guidelines.”)
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an7 au1hb|e1|uue an7 b| e�en|uaѴѴ�Ōa| Ѵeav| �ha| veelv |o 0e harrenbn] 
bn ]eneuaѴ an7 vre1bC1aѴѴ� heueŌbv Œ|ha|œ |hove uoѴev aue leѴ7bn] loue 
an7 loueķ vo Œ|o7a�œ �ou ha�e |o 0e a0Ѵe |o 1uea|e a �bue=uale an7 |hen 
design on that wireframe and then work with the developers to implement 
|ha| �bue=uale an7 bn vole 1avev ruo0a0Ѵ� 7e�eѴor |he ra]e �ouuveѴ=ĺ 
Ŀ Ő�aѴ�a7aķ �ona|hanĺ ľ�ulanŊ�en|eue7 	evb]n �uѴ|uueĹ � $uanvbঞon $o 
�ov|lo7eun "o[�aue 	e�eѴorlen|ĺĿ ƕő )b|h loue =uѴѴŊv|a1h 7evb]neuv a 
less linear design process arises due to the nature that designers are now 
a0Ѵe |o ]o 0a1h an7 =ou|h 0e|�een 7b@euen| |avhv ua|heu |han ravvbn] o@ 
a Cnbvhe7 |avh |o ano|heu lel0eu o= |he |eal �b|hbn |he v1ore o= |he 
7evb]n ruo1evvĺ

�| bv blrou|an| |o 1onvb7eu e�bvঞn] 7evb]n ruo1evvev an7 rhavev av �eѴѴ av 
the changing landscape of our teams when designing new tools for use in 
an bn7uv|u� veমn]ĺ
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$hbv ve1ঞon o= |he |hevbv 1o�euv |he le|ho7v uve7 |o 0ubѴ7 |he 7evb]nv 
=ou 
Ѵub7 	evb]nĺ � hulanŊ1en|eue7 7evb]n arruoa1h �av uve7 bn ou7eu |o 
]abn bnvb]h|v a0ou| |he &�ņ&* 7evb]n ruo1evvķ vre1bC1aѴѴ� �hen 7evb]nbn] 
=ou loue |han one rѴa�oulĺ $hbv �ouh Ѵau]eѴ� bn=oulv l� ruorove7 7evb]n 
|ooѴ �hbѴe a77uevvbn] ve�euaѴ tuevঞonv =uol l� 0a1h]uoun7 ueveau1hĺ 
	uubn] |hbv ruo1evvķ � 1uea|e7 ve�euaѴ rareu ruo|o|�revķ ue�bvb|e7 rue�bouv 
�ouhv an7 uan a �ouhvhor |o ]abn bnvb]h|v =uol 7evb]neuvĺ

�ne o= |he Cuv| un7eu|ahbn]v �av |o ev|a0Ѵbvh a 0aveѴbne un7euv|an7bn] 
o= uevronvb�e 7evb]n alon]v| |he 7evb]n 1ollunb|�ĺ � ven| ou| vuu�e�vķ 
uve7 onѴbne =ouulv an7 ha7 ve�euaѴ 1on�euvaঞonv �b|h 7evb]neuv |o 
]a|heu =ee70a1hĺ  )hbѴv| |heue �eue a �hoѴe uan]e o= anv�euv ue]au7bn] 
un7euv|an7bn] an7 7eCnbঞon o= uevronvb�e 7evb]nķ bn1Ѵu7bn]ķ en�buonlen| 
1onvb7euaঞonvķ an7 bnru| le|ho7 bĺeĺ |ou1h �v louveķ lov| o= |he 
uevronvev a77uevve7 one 1onvbv|en| avre1| ľan bn|eu=a1e |ha| uevron7v 
|o |he 1han]bn] v1ueen vb�eĿĺ ��en |hou]h |hbv 1ouѴ7 ha�e 0een |ahen av 
|he ]eneuaѴ un7euv|an7bn] o= |he |eul ľuevronvb�eĿķ b| �av none|heѴevv 
important to have a clear understanding and agreement as it will serve as 
|he 0avbv o= l� ueveau1hĺ  $hbv ev|a0Ѵbvhe7 a 0aveѴbne an7 an aѴb]nlen| o= 
understanding about responsive design between myself and the design 
1ollunb|� � �ouѴ7 0e �ouhbn] =ouĺ 

$heue �eue a =e� o|heu bn|euevঞn] 7eCnbঞonv ou|vb7e o= |hbv avre1| o= 
7evb]nĸ ľa uevronvb�e 7evb]n bv la7e |o C| aѴѴ |�rev o= v1ueenv 7eren7bn] 
on vb�e ŐvlaѴѴ rhone v1ueenv |o ƓƖĿ $( v1ueenvőķ uo|aঞon Őb= �ou |uun �ouu 
rhoneķ 7evb]n vhouѴ7 a7ar|ő an7 �a� o= uve Őa |ou1hv1ueen �bѴѴ no| 0e |he 
vale av a louve ou he�0oau7őĺĿ Ő���ƔĹ )ha| �v Revronvb�e 	evb]nĵő �n |hbv 
7eCnbঞonķ |he b7ea o= uo|aঞon an7 ľ�a� o= uveĿ v|au| |o bn1ouroua|e |he 
uveuĽv 1on|e�|ĺ �n 1ave o= uo|aঞonķ bv |hbv a lo�ea0Ѵeķ han7heѴ7 7e�b1e ou 
a v|aঞonau� la1hbne vu1h av a 7evh|orķ �heueav bn |he ľ�a� o= uveĿķ bv b| 
a |ou1h v1ueen ou a louve an7 he�0oau7 bn|eua1ঞonĺ �eমn] |o |he =a1| 

Process & Methodology

Definition
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o= vole o= |he a@ou7an1ev o= |heve 1on|e�| 1han]evĹ |ou1h bn|eu=a1ev 
7o no| aѴѴo� =ou a ho�eu bn|eua1ঞonķ �heue a louve bn|eua1ঞon 7oevķ ou 
reuvon o= a |ou1h bn|eu=a1e bv 7eCne7 0� �ouu Cn]eu �heue |he louve 
1uuvouv 1an aѴѴo� =ou loue rue1bvbon |ha| �ouѴ7 no| o11uu �b|h |he Cn]euĺ 
�n a77bঞonķ a louve aѴѴo�v =ou ƒ 1on|uoѴv �heue �ouu Cn]eu onѴ� hav one 
Ő�beѴvenķ �aho0ĺ ľ�ouve �vĺ 
bn]euv av �nru| 	e�b1eĺĿőĺ BeѴo� bv a 1hau| 
displaying even more of the 
a@ou7an1ev o= a louve �v Cn]eu 
av an bnru| 7e�b1eĺ

�onঞnubn] on |hbv b7ea o= |he 
uveuĽv 1on|e�|Ĺ ľRevron7v |o 
a 7b@euen| en�buonlen|ķ vo 
b= |heue bv 7b@euen| Ѵb]hঞn] 
1on7bঞon b| la� 1han]eķ 
uevronvb�e 7evb]n =ou )a�e vo 
�hen b|Ľv nb]h| b| 1han]ev |o a 
0Ѵa1h 0a1h]uoun7Ŀĺ Ő$or7fbanő 
�n |hbv 1aveķ |he bn7b�b7uaѴ veev 
responsive design as a response 
|o |he en�buonlen|ķ vu1h av 
Ѵb]hঞn] ou ঞle o= 7a�ķ �hb1h 
7eCnb|eѴ� ]oev 0e�on7 1han]bn] v1ueen vb�evĺ $he CnaѴ e�alrѴe ueaѴѴ� 
0ubn]v |o attenঞon a 7evb]n avre1| ue]au7bn] vealѴevv 1han]eķ |o |he 
]b�en hau7�aue ou rѴa�oulķ an7 |he vo[�aue 1olronen|v vu1h av |he 
oreuaঞn] v�v|elĺ ľ�n bn|eu=a1e |ha| uevron7v |o |he 1han]bn] hau7�aue 
ou vo[�aue |ha|Ľv 0ebn] uve7 �he|heu |ha|Ľv v1ueen vb�e ou oreuaঞn] 
v�v|elķ vealѴevv |uanvbঞonĿĺ

� ha�e 7e1b7e7 |o =o1uv l� e@ou|v on 
Ѵub7 	evb]n av 0ebn] vealѴevv 
a1uovv 7b@euen| hau7�aue ou vo[�aue rѴa�oulvĺ � �bѴѴ en7ea�ou |o 1uea|e 
a design environment that not only seamlessly handles the hardware 
|uanvbঞon an7 |he oreuaঞn] v�v|el 0u| aѴvo 0e|�een lo0bѴe an7 �ob1e 
rѴa�oulv o= |ha| 7e�b1eĺ )hen |hbnhbn] a0ou| e�ran7bn] on uevronvb�e 
7evb]n bn|o 
Ѵub7 	evb]n on |he 0avbv o= rѴa�oul 7b@euen1evķ � �an|e7 
|o 1hoove |�o 7bvঞn1| an7 e�bvঞn] rѴa�oulv |o uve =ou 0en1hlauhbn]ĺ 
� 7e1b7e7 |o uve lo0bѴe an7 �ob1eķ Ѵe�eua]bn] a v1ueen 0ave7 bn|eu=a1e 
an7 a �ob1e 0ave7 bn|eu=a1eĺ $he 1hob1e |o uve a lo0bѴe bn|eu=a1e an7 
�ob1e bn|eu=a1e 1olev =uol |he ѴbheѴbhoo7 |ha| �ouķ av a uveuķ ha�e ha7 

Mouse vs Finger superiority across several dimensions (Nielsen, Jakob. “Mouse vs. Fingers as Input Device.”)
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lan� bn|eua1ঞonv �b|h |helĺ )anঞn] |o aѴvo bn1Ѵu7e a v1ueen bn|eu=a1e 
vole|hbn] &�ņ&* 7evb]neuv aue =albѴbau �b|hķ an7 �ob1eķ a nonŊv1ueen 
0ave7 bn|eu=a1eķ �hb1h =e�eu 7evb]neuv la� 0e =albѴbau �b|h 7evb]nbn] 
=ou 0u| bv vঞѴѴ 1ubঞ1aѴ |o |he o�euaѴѴ Ѵan7v1are o= rѴa�oulv |ha| e�bv| |o7a� 
av �eѴѴ av Ѵoohbn] =ou�au7ĺ

)b|h |he b7ea o= 0en1hlauhbn] on a lo0bѴe bn|eu=a1e an7 a �ob1e bn|eu=a1eķ 
� ueYe1|e7 on a 1ha|0o| � ha7 7e�eѴore7 rue�bouvѴ� |o heѴr b7enঞ=� vole 
o= |he ro|enঞaѴ bvvuev |ha| � la� uun bn|o |huou]h |he ruo1evv o= 7evb]nbn] 
an e�reuben1e a]novঞ1 o= |he rѴa�oulĺ $huou]h |hbv ueYe1ঞon � �av a0Ѵe 
|o Ѵbv| bvvuev |ha| � �ouѴ7 nee7 |o heer bn lbn7 �hen ruorovbn] a ne� 
7evb]n |ooѴĺ $heue aue avre1|v o= a 1ha|0o| e�reuben1e vblbѴau |o �ob1e 
e�reuben1evķ 0u| |heue aue aѴvo ve�euaѴ 7b@euen1ev bn1Ѵu7bn] |he 1on|e�| 
bn �hb1h |he� aue uve7ĺ �ha|0o|v uetubue uveuv |o |�re an7 bn|eu=a1e �b|h 
a v1ueen 7e�b1e �heue �ob1e e�reuben1ev 7o no|ĺ ŐBo|anaѴ�ঞ1vő �ha|0o|v 
also allow the user to recall previous messages more easily through 
the chat history where voice does not manifest a visual history of the 
1on�euvaঞonĺ 

�n |hbv ue]au7ķ � �bѴѴ 0e 1o�eubn] |oneķ reuvonaѴb|�ķ euuou han7Ѵbn] an7 1Ѵaub|� 
av |he labn |orb1v �hen 7bv1uvvbn] |he 1ha|0o|ĺ $one an7 reuvonaѴb|� aue 
�eu� lu1h Ѵbnhe7 an7 aue 1ubঞ1aѴ bn a 1ha| 0ave7 e�reuben1eķ av |e�| bv 
|he labn uveu bn|eu=a1e eѴelen|ĺ Ő	u7Ѵe�ő )he|heu =un an7 1oѴѴotubaѴ ou 
loue =oulaѴķ |he �a� |he 7baѴo] bv �ubtten heѴrv |he uveu un7euv|an7 ho� 
|he� la� bn|eua1|ķ veমn] an e�re1|aঞonĺ �n l� e�alrѴeķ l� au7ben1e 
was design-inclined individuals as the chatbot was expanding the range 
o= 1oѴouv o= |he uveuĺ �b�en |hbv au7ben1e an7 veu�b1e |he 1ha|0o| �av 
ruo�b7bn] � �an|e7 |o heer |he |one =un an7 uve7 vblrѴe |eulbnoѴo]�ķ 
1oѴѴotubaѴ rhuavev an7 elofbvĺ "ole o= |he rhuavev � uve7 aueĹ ľ��evole 
vau1eĴ �b�e le one ve1on7ĺĿ ľ�olbn] ub]h| urĴĿ ľ�nfo� �ouu �nvrbuaঞonĴĿ 
ľ�arr� �oѴoubn]ĴĿ 

$he ne�| avre1| |ha| bv rauঞ1uѴauѴ� blrou|an| bn 1ha| 0ave7 e�reuben1ev 
bv euuou han7Ѵbn]ĺ �n o|heu �ou7vķ 0ebn] a0Ѵe |o han7Ѵe une�re1|e7 
anv�euv bn |he 1on�euvaঞonĺ $he ueavon |hbv bv a 0b]]eu 1on1eun bn a 1ha| 

Chatbot
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environment is because the environment is free form in comparison to a 
�bvuaѴ 0ave7 bn|eu=a1eĺ $he he�0oau7 aѴѴo�v =ou an� nul0eu o= uevronvev 
to be typed versus a visual interface where there may only be a couple of 
0uttonv �hb1h aue 0bnau� bn|eua1ঞonvĺ �b|heu �ou aue en]a]e7 ou �ou aue 
no| �b|h |he =un1ঞon |ub]]eue7 0� |he 0uttonvĺ $heue=oueķ euuou han7Ѵbn] 
=ou a 1ha| bn|eu=a1e hav |o 1ar|uue a �b7eu uan]e o= uveu bnru|vķ 1olraue7 
|o a v1ueen 0ave7 bn|eu=a1e �heue |he bn|eua1ঞonv aue aѴuea7� Ѵblb|e7 
0ave7 on |he eѴelen|v o= |he bn|eu=a1eĺ

$hbv Ѵea7v |o |he ne�| |orb1 o= 1Ѵaub|�ĸ b= |he 1ha|0o| bn|eua1ঞonv aue �eѴѴ 
7eCne7 an7 1ollunb1a|e7 |heue bv Ѵevv o= a nee7 |o 1uea|e euuou han7Ѵbn] 
1avevĺ �ueaঞn] a heѴr ruolr| av �eѴѴ av an bn|uo7u1ঞon ruolr| on ho� 
|o bn|eua1| 1an Ѵea7 |he uveu 7o�n |he ub]h| ra|hĺ �no|heu e�alrѴe o= 
error handling and clarity would be to inform the user on how they may 
ha�e |o uevron7 |o a rauঞ1uѴau tuevঞonĺ � vblrѴe �ev ou no tuevঞon 
la� eѴb1b| a uevronve o= ľvoun7v ]oo7Ŀ 0u| |he 7evb]neu la� no| ha�e 
1onvb7eue7 |ha| uevronve on |he Cuv| b|euaঞon av l� 1ha|0o| 7b7ķ onѴ� 
han7Ѵbn] ľ�evĿ ou ľnoĿĺ $hbv �ouѴ7 0e =abuѴ� eav� =ou |he 7evb]neu |o a77 bnĺ  
$he |ooѴ 1ouѴ7 ro|enঞaѴѴ� aѴvo ab7 bn vu]]evঞn] rovvb0Ѵe anv�euvķ Ѵea7bn] 
|o loue euuouŊruoo= e�reuben1evĺ 

ľ�|Ľv Œuevronvb�e 7evb]nœ aѴ�a�v ]obn] |o 0e a ruo0Ѵel �hen �eĽue 7evb]nbn] 
uvbn] v|aঞ1 rb�eѴ |ooѴv bnv|ea7 o= 7e1Ѵaubn] ueѴaঞonvhbrv 0e|�een |hbn]vĿĺ 
$hbv tuo|e =uol one o= |he 7evb]neuv � bn|eu�be�e7ķ v|au|v |o ]e| a| �ha| 
bv Ѵa1hbn] bn ouu 1uuuen| ve| o= 7evb]n |ooѴvĺ )e aue uvbn] |ooѴv |ha| labnѴ� 
�ouh bn v|aঞ1 �a�v �heueav |he en�buonlen|v uve7 =ou |heve e�reuben1ev 
aue �eu� 7�nalb1ĺ "o �h� bv |hbv |he 1aveĵ "houѴ7nĽ| ouu 7evb]n |ooѴv 0e 
av Ye�b0Ѵe av |he rѴa�oulv an7 en�buonlen|v |he� aue 7erѴo�e7 bnĵ � 
address this issue by introducing a new tool feature while using many 
=un1ঞonv =uol roruѴau v1ueen 7evb]n |ooѴvĺ

� ha�e 1uea|e7 |�o ruo|o|�rev an7 Ѵa0eѴe7 |hel ľBueah7o�nĿ an7 
ľ�u|ovb�eĿ 0ave7 on eѴelen|v |ha| |he� uerueven|ĺ �n |hbv Cuv| rareu 

Prototypes
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ruo|o|�reķ ľBueahrobn|Ŀķ � e�rѴoue 
the concept of a breakpoint that 
is used commonly on the web 
within the framing of a design 
|ooѴĺ Bueahrobn|v ue=eu |o |he 
robn| a| �hb1h �ouu vb|eĽv 1on|en| 
will provide the user with the 
best possible layout to view your 
vb|eĺ 

$o |he ub]h| bv an bѴѴuv|uaঞon 
7bv1uvvbn] |he labn ve1ঞonv o= 
|he bn|eu=a1eķ �hb1h bn1Ѵu7ev 
a Ѵa�euv raneѴķ 0ueahrobn| 0auķ 
1an�avķ ra]e v�b|1heu an7 ruoreuঞev raneĺ $he Ѵa�euv raneѴķ 1an�av 
an7 ruoreuঞev rane lblb1 lan� vblbѴaubঞev |o e�bvঞn] v1ueen 7evb]n 
|ooѴv vu1h av "he|1hĺ )ha| bv unbtue bn |hbv ruo|o|�re bv |he a77bঞon o= 
|he 0ueahrobn| 0au an7 |he ra]e v�b|1heuĺ $he ra]e v�b|1heu v�b|1hev 
0e|�een ve�euaѴ 7b@euen| ra]ev bn an e�reuben1eķ vu1h av a hole ra]eķ 
a0ou| ra]e an7 1on|a1| ra]eĺ $he =oѴѴo�bn] bla]e heѴrv |o vho� ho� 
the breakpoint bar interacts with 
|he 7evb]neuĺ �e|Ľv bla]bne �ou 
are designing a single page 
that should be displayed across 
ve�euaѴ 7b@euen| v1ueen vb�evķ 
7evh|orķ |a0Ѵe| an7 lo0bѴeĺ +ou 
start designing the page at a 
7evh|or vb�eķ 1on|abnbn] a ঞ|Ѵeķ 
text and two images and then 
�an| |o |uanvbঞon |o 7evb]n 
|hbv vale ra]e on |a0Ѵe|ĺ �= �ou 
�eue uvbn] an e�bvঞn] |ooѴ vu1h 
as Sketch you would duplicate 
|he au|0oau7 an7 uevb�e b| |o |he 
7evbue7 |a0Ѵe| �b7|hķ ueauuan]bn] |he 1on|en| av �ou vee C|ĺ Bu| |he bvvue 
with this approach is that any content updates have to be done across 
|�o au|0oau7v ou e�en loue b= �ou ha7 lan� loue 7e�b1e vre1bC1 �euvbonv 
�ou �an|e7 |o 1onC]uueĺ �n |he 0ueahrobn| �euvbon �ou vblrѴ� uevb�e |he 
1an�av |o |he 7evbue7 �b7|h an7 e7b| |he 1on|en| av �ou vee C|ķ |ahbn] uv 
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|o |he |hbu7 v|er bѴѴuv|ua|e7 bn |he bla]e 0eѴo�ĺ �n1e eѴelen|v aue lo�e7 
auoun7 a| a vre1bC1 �b7|hķ a lauheu bv 7uorre7 �b|hbn |he 0ueahrobn| 0au 
|o vho� |ha| 1han]ev �bѴѴ o11uu a| |ha| �b7|hĺ $hbv ruo1evv 1an 1onঞnue 
=ou av lan� 7b@euen| |�rev o= 7e�b1ev av 7evbue7ĺ 

$hbv 7oevnĽ| |ahe bn|o 
1onvb7euaঞon |he nonŊv1ueen 
based interfaces or even aspects 
that exist in CSS grids where 
b|elv aue reu1en|a]e 0ave7ĺ 
�eu1en|a]e vb�bn] 1ouѴ7 eavbѴ� 0e 
a77e7 |o |he ruoreuঞev rane |o 
ruѴѴ bn a loue na|uuaѴ |uanvbঞon 
from device to device that CSS 
]ub7v aѴѴo�v =ouĺ

$hbv ruo|o|�re 1aѴѴe7 ľ�u|ovb�eĿ 
0ubѴ7v on |he rue�bouv ruo|o|�reķ 
ľBueahrobn|Ŀķ av b| ru|v |he v1ueen 
uevb�bn] =un1ঞon on |he |ooѴ ua|heu |han |he 7evb]neu e�ran7bn] on 
e�re1|e7 v1ueen vb�ev uveuv �bѴѴ 0e �be�bn] |he e�reuben1e onĺ �eanbn] 
lov| 7evb]neuv la� onѴ� 7evb]n =ou lo0bѴeķ |a0Ѵe| an7 7evh|or 0u| bn 
|hbv 1ave vbn1e |he v�v|el bv a7fuvঞn] |he v1ueen vb�e lan� loue v1ueen 
vb�ev aue 1uea|e7ĺ $hbv 1ara0bѴb|� a�ob7v ve�euaѴ 7evb]n Ya�v �hen |evঞn] 
a1uovv a vlaѴѴ nul0eu o= v1ueenv ou 7e�b1evĺ 

�a|eu on bn l� ueveau1h ruo1evv � �av bn=oule7 |ha| ��uue R� a1|uaѴѴ� 
hav a �eu� vblbѴau =ea|uue |o l� ľBueahrobn|Ŀ ruo|o|�re |ha| |he� 1aѴѴ 
ľ�7arঞ�e (be�vĿĺ ľ�n a7arঞ�e �be� bv a �euvbon o= a ra]e 7evb]ne7 =ou a 
vre1bC1 v1ueen vb�eĺ �han]ev |o a �b7]e| ou ra]e ruoreu|� 1an a@e1| one 
�be�ķ ve�euaѴ �be�vķ ou aѴѴ o= a ra]eĽv �be�vĺĿ Őľ�7arঞ�e (be�vĺĿő 
ee7bn] 
bn|o |hbv b7ea |ha| 7evb]neuv vhouѴ7 la|1h |he 1on7bঞonv o= |he CnaѴ 
en�buonlen| av 0ev| av rovvb0Ѵe eauѴ� on bn |he ruo1evvĺ �Ѵvo vurrou|e7 
0� |he =oѴѴo�bn] ľ�n a uevronvb�e 7evb]n ruo1evvķ |he oѴ7 0Ѵa1h an7 
�hb|e �	
 1an tub1hѴ� 0e1ole a 1ul0euvoleķ lbvѴea7bn]ķ |huo�Ŋa�a� 
7eѴb�eua0Ѵeĺ )hb1h bv �h� 1ueaঞn] �bue=ualev bn �$�� an7 �"" 1an 0e a 
]uea| lo�e =ou �ou an7 |he ruofe1| v|ahehoѴ7euvĺĿ Ő�ubLnő

$he bѴѴuv|uaঞon a0o�e vho�1avev |he he� 1olronen|v o= |he ľ�u|ovb�eĿ 
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ruo|o|�re bn|eu=a1eĺ ľ�u|ovb�eĿ 
uvev ve�euaѴ 1on�enঞonv =uol 
e�bvঞn] v1ueen 7evb]n |ooѴv 
Ѵbhe "he|1h v|auঞn] �b|h |he 
Ѵa�euv raneѴķ 1an�av an7 |he 
ruoreuঞev raneĺ $he unbtuenevv 
of this prototype involves the 
uve o= |he 1an�av an7 |he ľ�a]e 
"b�euĿĺ $he ľ�a]e "b�euĿ 1on|abnv 
|�o he� =un1ঞonvĹ a �be� vb�e 
percentage counter and a play 
ņ rauve =un1ঞonĺ )hen |he 
|ooѴ bv ľrѴa�bn]Ŀķ v1ueen �b7|h 
a7fuv|v au|olaঞ1aѴѴ�ķ e�rovbn] 
|he 7evb]neu |o ro|enঞaѴѴ� 
more devices then they would 
o|heu�bve 7evb]n =ouķ av bn |he rue�bouv bla]e 0e|�een v|er one an7 
|�oĺ �v ľ�u|ovb�eĿ 1onঞnuev |o a7fuv| |he vb�eķ vole 1on|en| la� v|au| 
|o ]e| 1u| o@ķ �hb1h bv �heue |he 7evb]neu �ouѴ7 rauve an7 a7fuv| |he 
1on|en| a11ou7bn] |o |ha| v1ueen vb�e ruo1ee7bn] |o v|erv |huee an7 =ouu 
av bѴѴuv|ua|e7 bn |he ľ�u|ovb�eĿ Yo� bla]e a0o�eĺ $he vale �ouhYo� 
=oѴѴo�v =ou v|erv C�e an7 vb� bn |hbv e�eu1bveĺ 

The issue with both of my prototypes is that they only take into 
1onvb7euaঞon v1ueen 0ave7 bn|eu=a1ev an7 onѴ� v1ueen vb�e ua|heu |han 
loue en�buonlen|aѴ 1onvb7euaঞonv vu1h av |ou1h �v louve an7 he�0oau7ĺ 
�v |heve ruo|o|�rev 7o no| |ahe bn|o 1onvb7euaঞon nonŊv1ueen 0ave7 
bn|eu=a1ev vu1h av �ob1eķ � �en| 0a1h |o |he 7ua�bn] 0oau7 an7 ue�bvb|e7 a 
|�rb1aѴ 7evb]n ruo1evv |o ]ub7e l� ne�| v|ervĺ �n|eua1ঞon Yo�v av 0ebn] 
a good place to start because they are clear in terms of what the user 
vhouѴ7 0e 7obn] 0u| aue vঞѴѴ a0v|ua1| 0e1auve |he� Ѵea�e ou| |he rѴa�oul 
|he� �ouh onĺ

$o bn�evঞ]a|e bn|eua1ঞon Yo�v loueķ � ve| ur a �ouhvhorĺ $he ]oaѴ o= |he 
�ouhvhor �av |o a77uevv one o= l� 0b] tuevঞonv =uol l� 0a1h]uoun7 
ueveau1hķ �ha| bv |he 7b]b|aѴ etub�aѴen| o= |he Ye�b0Ѵe uore �hb1h 1an 
�ouh bn ve�euaѴ 7b@euen| 1on|e�|vĵ �oohbn] a| ho� 7evb]neuv 1onvb7eu 
7evb]nbn] an e�reuben1e a]novঞ1 o= a rѴa�oulķ � v|au|e7 |he ruo1evv 0� 
veমn] |he v1ene =ou |he rauঞ1bran|vķ vhaubn] |he avvulrঞonv � �bѴѴ 0e 



31Fluid DesignRehan Butt

lahbn] an7 7eCnbn] |eulbnoѴo]� � �bѴѴ 0e uvbn]ĺ � ha�e rѴanne7 ve�euaѴ 
a1ঞ�bঞev |o heѴr |he rauঞ1bran|v |hbnh a0ou| 
Ѵub7 	evb]n an7 �ouhbn] 
bn |hbv rѴa�oul a]novঞ1 �a�ĺ $he Cuv| ve| o= a1ঞ�bঞev �eue |o 1uea|e 
bn|eua1ঞon Yo�v o= a lo�be ঞ1he| ruu1havbn] e�reuben1e Cuv| =ou lo0bѴeķ 
ve1on7 avvulbn] a �ob1e rѴa�oul an7 Ѵav|Ѵ� =ou a 
Ѵub7 e�reuben1eķ ea1h 
Ѵavঞn] |en lbnu|evĺ $heve bn|eua1ঞonv Yo�v �eue 7one �b|h "haurbe an7 
�ov|Ŋ�|v �b|h vole rueŊ7eCne7 rauale|euvĺ $he lo�be ঞ1he| ruu1have 
e�reuben1e �ouѴ7 nee7 |o 1ar|uue a 1b|�ķ |hea|euķ lo�be an7 lo�be ঞle 
an7 1ouѴ7 orঞonaѴѴ� 1ar|uue avvb]ne7 veaঞn] bn=oulaঞonķ |he lo�be |�re 
Ő���* ņ ƒ	 ņ v|an7au7őķ nul0eu o= ঞ1he|vķ |�re o= ঞ1he|v Őa7uѴ|ķ 1hbѴ7ķ 
venbouķ v|u7en|őķ ra�len| bn=oulaঞon an7 lel0euvhbr Ѵo]bnĺ 
oѴѴo�bn] 
|heve bn|eua1ঞon Yo�v �bue=ualev �eue 7ua�n ur =uol |he |hbu7 
bn|eua1ঞon Yo�ķ |he 
Ѵub7 e�reuben1eķ |hbnhbn] a0ou| ho� |ha| �ouѴ7 
ruora]a|e |o 0o|h a lo0bѴe an7 �ob1e rѴa�oulĺ $hbv a1ঞ�b|� aѴvo Ѵav|e7 
|en lbnu|ev an7 �av 1auube7 ou| �b|h "haurbe an7 rareuĺ 
oѴѴo�bn] |he 
�bue=ualbn] a1ঞ�b|�ķ |he� �eue |ev|e7 alon]v| |he ]uour |o av1eu|abn b= 
|he 
Ѵub7 bn|eua1ঞon Yo� a1|uaѴѴ� 
could be propagated to several 
rѴa�oulv ou b= b| =abѴe7 |o 1ar|uue 
a 1eu|abn rau| o= |he e�reuben1eĺ 
�vhbn] tuevঞonv vu1h av ho� 
1Ѵeau bv |he Yo�ĵ �v |heue euuou 
han7Ѵbn] �hen ruora]a|e7 |o a �ob1e rѴa�oulĵ )ha| bv lbvvbn] =uol 
these wireframes? How was this process of designing? What did you 
discover through this process?


uol |he anv�euv an7 bnvb]h|v 1oѴѴe1|e7 7uubn] |he �ouhvhor � �bѴѴ 
blrѴelen| |he Ye�b0Ѵe la|eubaѴ 0� 7evb]nbn] ve�euaѴ 1ollon e�reuben1ev 
vu1h av ub7evhaubn]ķ =oo7 ou7eubn] an7 lo�be ruu1havbn] an7 e�aѴuaঞn] 
|hel uvbn] |he |en uva0bѴb|� heuubvঞ1v =ou bn|eu=a1e 7evb]n 0� �beѴvenĺ 
&vbn] a ve| o= heuubvঞ1v bv blrou|an| hav b| heѴrv |o 1uea|e a ve| o= v|an7au7v 
|o |ev| a]abnv| �hb1h 1an b7enঞ=� ruo0Ѵelv avvo1ba|e7 �b|h |he 7evb]nvĺ 
These designs will be evaluated by several third party evaluators who are 
1onvb7eue7 eb|heu an e�reu| ou no�b1e 0ave7 on |he ue1ollen7aঞon o= 
�beѴvenĺ Ő�beѴvenķ �aho0ķ an7 RoѴ= �oѴb1hĺ ľ�euubvঞ1 ��aѴuaঞon o= &veu 
�n|eu=a1evĺĿő $he heuubvঞ1v aue av =oѴѴo�vĹ

ľVisibility of system status:
$he v�v|el vhouѴ7 aѴ�a�v heer uveuv bn=oule7 a0ou| �ha| bv ]obn] onķ 

My Process
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|huou]h arruoruba|e =ee70a1h �b|hbn ueavona0Ѵe ঞleĺ

Match between system and the real world:
$he v�v|el vhouѴ7 vreah |he uveuvĽ Ѵan]ua]eķ �b|h �ou7vķ rhuavev an7 
1on1er|v =albѴbau |o |he uveuķ ua|heu |han v�v|elŊouben|e7 |eulvĺ 
oѴѴo� 
ueaѴŊ�ouѴ7 1on�enঞonvķ lahbn] bn=oulaঞon arreau bn a na|uuaѴ an7 
Ѵo]b1aѴ ou7euĺ

User control and freedom:
&veuv o[en 1hoove v�v|el =un1ঞonv 0� lbv|ahe an7 �bѴѴ nee7 a 1ѴeauѴ� 
lauhe7 ľeleu]en1� e�b|Ŀ |o Ѵea�e |he un�an|e7 v|a|e �b|hou| ha�bn] |o 
]o |huou]h an e�|en7e7 7baѴo]ueĺ "urrou| un7o an7 ue7oĺ

Consistency and standards:
&veuv vhouѴ7 no| ha�e |o �on7eu �he|heu 7b@euen| �ou7vķ vb|uaঞonvķ ou 
a1ঞonv lean |he vale |hbn]ĺ 
oѴѴo� rѴa�oul 1on�enঞonvĺ

Error prevention:
��en 0etteu |han ]oo7 euuou levva]ev bv a 1aue=uѴ 7evb]n �hb1h rue�en|v 
a ruo0Ѵel =uol o11uuubn] bn |he Cuv| rѴa1eĺ �b|heu eѴblbna|e euuouŊruone 
1on7bঞonv ou 1he1h =ou |hel an7 rueven| uveuv �b|h a 1onCulaঞon 
orঞon 0e=oue |he� 1ollb| |o |he a1ঞonĺ ŐRea7 =uѴѴ auঞ1Ѵe on rue�enঞn] 
user errorsĺő

Recognition rather than recall:
�bnblb�e |he uveuĽv lelou� Ѵoa7 0� lahbn] o0fe1|vķ a1ঞonvķ an7 orঞonv 
�bvb0Ѵeĺ $he uveu vhouѴ7 no| ha�e |o uelel0eu bn=oulaঞon =uol one 
rau| o= |he 7baѴo]ue |o ano|heuĺ �nv|uu1ঞonv =ou uve o= |he v�v|el vhouѴ7 
0e �bvb0Ѵe ou eavbѴ� ue|ube�a0Ѵe �hene�eu arruoruba|eĺ ŐRea7 =uѴѴ auঞ1Ѵe 
on ue1o]nbঞon �vĺ ue1aѴѴ bn &*ĺő

Flexibility and efficiency of use:
�11eѴeua|ouv Ō unveen 0� |he no�b1e uveu Ō la� o[en vree7 ur |he 
bn|eua1ঞon =ou |he e�reu| uveu vu1h |ha| |he v�v|el 1an 1a|eu |o 0o|h 
bne�reuben1e7 an7 e�reuben1e7 uveuvĺ �ѴѴo� uveuv |o |abѴou =uetuen| 
a1ঞonvĺ

Aesthetic and minimalist design:
	baѴo]uev vhouѴ7 no| 1on|abn bn=oulaঞon �hb1h bv buueѴe�an| ou uaueѴ� 

https://www.nngroup.com/articles/do-interface-standards-stifle-design-creativity/
https://www.nngroup.com/articles/slips/
https://www.nngroup.com/articles/slips/
https://www.nngroup.com/articles/recognition-and-recall/
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nee7e7ĺ ��eu� e�|ua unb| o= bn=oulaঞon bn a 7baѴo]ue 1olre|ev �b|h |he 
ueѴe�an| unb|v o= bn=oulaঞon an7 7blbnbvhev |hebu ueѴaঞ�e �bvb0bѴb|�ĺ

Help users recognize, diagnose, and recover from errors:
Error messages vhouѴ7 0e e�ruevve7 bn rѴabn Ѵan]ua]e Őno 1o7evőķ rue1bveѴ� 
bn7b1a|e |he ruo0Ѵelķ an7 1onv|uu1ঞ�eѴ� vu]]ev| a voѴuঞonĺ

Help and documentation:
��en |hou]h b| bv 0etteu b= |he v�v|el 1an 0e uve7 �b|hou| 7o1ulen|aঞonķ 
b| la� 0e ne1evvau� |o ruo�b7e heѴr an7 7o1ulen|aঞonĺ �n� vu1h 
bn=oulaঞon vhouѴ7 0e eav� |o veau1hķ =o1uve7 on |he uveuĽv |avhķ Ѵbv| 
1on1ue|e v|erv |o 0e 1auube7 ou|ķ an7 no| 0e |oo Ѵau]eĺĿ

https://www.nngroup.com/articles/error-message-guidelines/
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$hbv ve1ঞon 1o�euv |he ou|1olev an7 bnvb]h|v ]abne7 =uol 7b@euen| 
v|a]ev o= l� |hevbvĹ |he �ouhvhorķ 7evb]nbn] uvbn] |he 
Ѵub7 la|eubaѴ =ou 
7b@euen| e�reuben1ev an7 |he ruorove7 
Ѵub7 	evb]n |ooѴĺ 

�n |hbv ve1ঞonķ � 7ev1ub0e |he ou|1olev =uol ea1h rhave o= |he �ouhvhorĺ 
)e 0e]an 0� ue�be�bn] l� avvulrঞonv an7 vole o= |he 0a1h]uoun7 
la|eubaѴvĺ $he ne�| v|er bn�oѴ�e7 7e�eѴorbn] Yo�v =ou 7b@euen| rѴa�oulvĺ 
$huou]hou| |hbv ruo1evv |he 0eneC|v an7 7ua�0a1hv �eue 7bv1uvve7 an7 
ou|Ѵbne7ĺ 
 
$he Cuv| rhave o= |he �ouhvhor bn�oѴ�e7 vhaubn] l� avvulrঞonv auoun7 
Fluid Design and some of the background material to set the stage for 
a1ঞ�e 7bv1uvvbonĺ "ole o= |he ou|1olev o= |hbv 7bv1uvvbon �eue |ha| 
uevronvb�e 7evb]n e�rѴouev |he ľuve o= a 7evb]n ratteun ou v�v|el �heue 
|he le7bul bv Ѵevv blrou|an|Ŀ av �b1h �0eѴeķ a venbou &�ņ&* 7evb]neu a| 
+bn��al no|evķ an7 |he b7ea o= ľ7b�euvb|� o= rѴa�oul an7 ]eneuaѴb|� o= 
|he e�reuben1eĿ |ha| Buan7on ,ere7aķ a &* 7evb]neu a| &��� lenঞonvĺ 
	evb]n ratteun �av 7eCne7 0� one o= |he rauঞ1bran|v avķ ueuva0Ѵe 
components or elements of the design that could be deployed across 
ve�euaѴ a1ঞonvķ ]eneuaѴѴ� ঞe7 |o 
the style guide or visual language 
=ou |he e�reuben1eĺ $hbv aѴvo 
relates to the second comment 
ue]au7bn] rѴa�oul 7b�euvb|� an7 
]eneuaѴb|� o= |he e�reuben1eķ 
as sharing components of an 
experience leads to design 
ratteunv an7 Ѵb0uaubevķ |ha| aѴѴo� 
for a scaled capability across 
lan� 7e�b1evĺ

Evaluation

Workshop
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�[eu |he 7bv1uvvbon bn�oѴ�bn] l� avvulrঞonv an7 l� robn| o= 
�be�ķ �e v|au|e7 1ueaঞn] �ov|Ŋ�| Yo�v auoun7 a lo�be ঞ1he| 0u�bn] 
e�reuben1e 0e]bnnbn] �b|h a Yo� =ou a lo0bѴe rѴa�oulĺ $hbv e�eu1bve 
�av ruett� v|uab]h�ou�au7 
=ou |he rauঞ1bran|v e�1er| =ou 
one avre1| o= |he Yo�ĺ � ha7 
rue�bouvѴ� 7eCne7 1oѴouv |ha| 
uerueven|e7 7b@euen| =un1ঞonv 
in the process such as orange 
1oѴou ueruevenঞn] a 7e1bvbonķ 
�heueav a rbnh �ov|Ŋ�| �ouѴ7 
vb]nb=� 7a|a bnru| ou ou|ru|ĺ 
$hbv Ѵe�eѴ o= verauaঞon o= an 
bn|eua1ঞon bn |hbv Ѵo�ŊC7eѴb|� 
veমn] 7b7 no| la|1h |he len|aѴ 
lo7eѴv =ou |he rauঞ1bran|v an7 
uevuѴ|e7 bn 7bv|ua1ঞn] |hel =uol 
1ueaঞn] a 1ѴeauѴ� Ѵab7 ou| Yo�ĺ 
�v a uevuѴ|ķ |he 1oѴou 7evb]naঞon 
�av a0an7one7ķ ľ1ueaঞn] 
groups or categories for the 
=un1ঞonv bv =au loue blrou|an| 
|han |he 1oѴou Ѵa0eѴbn]Ŀ Ő�0eѴeő 
�| �av Ѵa|eu 7bv1uvve7 |ha| |hbv 
simple grouping system for 
bn|eua1ঞon Yo� �av 1ollon 
bn |he rauঞ1bran|vĽ �ouhrѴa1ev 
over more rigorous diagraming 
le|ho7vĺ

�n |he ub]h| aue o= |he �ov|Ŋ�| 
Yo�v |ha| �eue 1uea|e7 =ou |he 
mobile experience during this 
e�eu1bveĺ $he Cuv| bla]e vho�v a 
]uourbn] o= a1ঞonv an7 v|au|v |o 
un�ebѴ |ha| a rauঞ1uѴau vetuen1e bn 1olrѴeঞn] a |avh bv no| ne1evvaubѴ� 
1ubঞ1aѴķ vu1h av Ѵo]]bn] bn a| |he 0e]bnnbn] ou |o�au7v |he en7 o= |he 
e�reuben1e aue 0o|h a11er|a0Ѵeķ vho�n 0� |he 7urѴb1a|e Ѵo]bn �ov|Ŋ�|vĺ
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$he ve1on7 Yo� bv loue vre1bC1aѴѴ� a0ou| 0ebn] on a v1ueen 7e�b1e av b| 
lenঞonv a1ঞonv vu1h av v1uoѴѴbn]ĺ $he ve1on7 Yo� aѴvo v|au|v 0� avhbn] 
tuevঞonv Ѵbhe �h� |he uveu lb]h| 0e �anঞn] |o 0u� a lo�be ঞ1he|Ĺ ľ)h� 
7o |he� ]oŒĵœĿĺ $hbv bn7b1a|ev ho� |he 7evb]neu bv |hbnhbn] |huou]h |hbv 
ruo1evv o= 1ueaঞn] a Yo� =ou a ]b�en e�reuben1eĺ �n|euevঞn]Ѵ� enou]h 
0o|h Yo�v v|au| |o ]uour a1ঞonv bn|o �euঞ1aѴ v|a1hv �heue |heve a1ঞonv 
aue aѴѴ ueѴa|e7 |o an o�euaѴѴ a1ঞon vu1h av ľveѴe1| 7e|abѴvĿ 1on|abnbn] |he 
eѴelen|vĹ ľnul0eu o= ঞ� Œঞ1he|vœĿķ ľ|�re o= ঞ� Œঞ1he|vœĿķ ľlo�be |�reĿ an7 
ľueveu�e7 veaঞn]Ŀĺ

�[eu 1olrѴeঞn] |he lo0bѴe �ov|Ŋ�| Yo�vķ �e 1uea|e7 |he Yo�v =ou a 
�ob1e rѴa�oulĺ $hbv Ѵea7 |o a 1on�euvaঞon a0ou| |he a@ou7an1e o= a 
�ob1e rѴa�oulĺ ľ� al loue ѴbheѴ� |o 0u� �hen uvbn] �ob1e an7 0uo�ve 
on l� rhoneĺĿ �v �av lenঞone7 ha�bn] a 0uo�vbn] e�reuben1e 0� �ob1e 
�av no| b7eaѴ an7 b| �ouѴ7 0e 0etteu vub|e7 =ou a v1ueen bn|eua1ঞonķ �heue 
vblrѴeu uetuev|v �ouh 0ev| on �ob1e uvbn] e�bvঞn] rѴa�oulvĺ ľ�a�len| 
on �ob1e �ouѴ7 0e v|uan]e =ou a Cuv| ঞle Œruu1haveœĿ Ő,ere7aő $hbv 
tuo|e vreahv |o |he 7bL1uѴ|� o= |u�bn] |o ruo�b7e loue vorhbvঞ1a|e7 
bn=oulaঞon on �ob1eķ vu1h av en|eubn] ra�len| bn=oulaঞonĺ �ar|uubn] 
|he 1ue7b| 1au7 nul0euķ nale an7 e�rbuaঞon 7a|e av �eѴѴ av |he vhbrrbn] 
an7 0bѴѴbn] a77uevv an7 rovvb0Ѵ� 7bv1oun| 1o7ev an7 vhbrrbn] orঞonvķ 
lahbn] =ou a roou uveu e�reuben1eĺ )hb1h uevuѴ|e7 bn one rauঞ1bran| 
lahbn] a 1ollen| auoun7 han7bn] o@ |he e�reuben1e 0e|�een �ob1e 
an7 lo0bѴeĹ ľ�h� 7onĽ| � uve 0o|h rѴa�oulv |o]e|heuķ �ob1e an7 lo0bѴe 
Œuve7 |o]e|heuœ 1ouѴ7 0e a ]uea| e�reuben1eĵĿ Ő,ere7aő

	uubn] ouu ue�be� o= �ob1e bn|eu=a1evķ |heue �av a 7bv1uvvbon auoun7 
�he|heu |o e�re1| a 1olrѴe� uetuev| ur =uon| ou |o v1a@oѴ7 b| =ou |he 
uveuĺ ľ�= � =ee7 b| Œ|he �ob1e avvbv|an|œ loue bn=o b| vhouѴ7 �ouhķ 0u| no| aѴѴ 
1uuuen| v�v|elv aue etubrre7 |o 7o voķ b| vhouѴ7 |ahe aѴѴ |he bn=oulaঞon 
a| on1e ou v1a@oѴ7 b| vo |he uveu hno�v �ha| |o ]b�eĺĿ �| �av 1on1Ѵu7e7 
|ha| |he e�bvঞn] v�v|elv 7onĽ| han7Ѵe 1olrѴe� uetuev|v �eѴѴ |o7a�ķ 0u| 
it would not be something out of scope as technology advances in the 
1olbn] �eauvĺ 

�uu |hbu7 a1ঞ�b|�ķ bn�oѴ�e7 |he rauঞ1bran|v 1ueaঞn] a �ov|Ŋ�| Yo� =ou a 

Ѵub7 e�reuben1eķ |hbnhbn] o= 7evb]nbn] a Yo� bn7eren7en| o= a rѴa�oulĺ 
$hbv bnbঞa|e7 1on�euvaঞon a0ou| |he o�euѴar an7 7b@euen1ev 0e|�een 
�ob1e an7 v1ueenŊ0ave7 bn|eu=a1evĺ ľ+ou 1an 0oun1e Œauoun7œ a 0b| loue 
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0e|�een bn=oulaঞon on lo0bѴe Œ|han �b|h �ob1eœĿ Ő�0eѴeő ReYe1ঞn] on 
|hbv tuo|e |he ]uour vab7 |ha| |he uveu hav |o ue|abn aѴѴ |he bn=oulaঞon 
ne1evvau� =ou an e�reuben1e �hen uvbn] b| �b|h a �ob1e rѴa�oulķ lahbn] 
b| vole�ha| uev|ub1ঞ�eĺ $hbv v|a|elen| bv aѴvo vurrou|e7 0� one o= |he 
uva0bѴb|� heuubvঞ1v o= �beѴvenķ ue1o]nbঞon ua|heu |han ue1aѴѴķ �heue |he 
e�reuben1e vhouѴ7 ľlbnblb�e |he uveuĽv lelou� Ѵoa7 0� lahbn] o0fe1|vķ 
a1ঞonv an7 orঞonv �bvb0ѴeĺĿ $hbv bv a =au loue o= a 7bL1uѴ| 1haѴѴen]e �hen 
uvbn] �ob1eķ an7 evre1baѴѴ� vo =ou 1on|en| ub1h e�reuben1evĺ

�no|heu o�euѴar 7bv1uvve7 �av |ha| ľ�ob1e bv |he vale Œav a lo0bѴe 
bn|eu=a1eœķ 0u| bn |he =oul o= tuevঞonvĿĺ �| 1an 0e a77e7 |ha| |hbv hoѴ7v 
|uue a| |he Ѵe�eѴ o= C7eѴb|� �e �eue �ouhbn]Ĺ �ov|Ŋ�| Yo�vĺ $heve rѴa�oulv 
7o v|au| |o 7b�eu]e a| a hb]heu Ѵe�eѴ o= C7eѴb|� av �av lenঞone7 bn |he 
rue�bouv tuo|e a0ou| ľ0oun1bn]Ŀ auoun7 loue eavbѴ� on v1ueenĺ $he� aѴvo 
7b�eu]e bn rau| 7ue |o �ob1eĽv 
loue Ѵbneau nauuaঞ�eķ ľ�ob1e 
7oevnĽ| ha�e |he vale Ѵe�eѴ o= 
hbeuau1h� |ha| lo0bѴe 7oevķ b| bv 
loue o= a Ѵbneau e�reuben1eĺĿ


oѴѴo�bn] |he �ov|Ŋ�| Yo� 
e�eu1bvevķ rauঞ1bran|v 1uea|e7 
wireframes for mobile and voice 
=uol |hebu 
Ѵub7 �ov|Ŋ�| Yo�vĺ 
�ne o= |he ou|1olev bv bn1Ѵu7e7 bn |he =oѴѴo�bn] ]uarhb1ĺ

$hbv lo0bѴe �bue=uale vho�1avev ľ7er|hĿ av an blrou|an| avre1| o= a 
uveuĽv Yo�ĺ )heue =ou vole a1ঞonv |he ou7eu bn �hb1h |he� aue 1auube7 
ou| bv buueѴe�an|ķ vu1h av Ѵo]]bn] bnĺ $he uveu 1ouѴ7 Ѵo] bn a| |he 0e]bnnbn] 
o= |he e�reuben1e ou rubou |o ra�bn]ķ av bn7b1a|e7 bn |he bla]e a0o�eĺ 
$he ueѴe�an| rau| 0ebn] |ha| ea1h o= |heve a1ঞonv aue ne1evvau� =ou |he 
e�reuben1eĺ $he avre1| o= vetuen1e 0ebn] nonŊ1ubঞ1aѴ av Ѵon] av ea1h 
a1ঞon bv 1olrѴe|e7ķ Ѵea7v |o =uee v|an7bn] a1ঞon 0Ѵo1hv an7 v|a1hv o= 
a1ঞonvķ av rue�bouvѴ� 7ev1ub0e7ķ bn |he CnaѴ |ooѴĺ �n �ob1eķ |hbv ou7eu 
a]novঞ1 b7ea 1ouѴ7 1auu� |huou]h 0� |he Ѵe�eѴ o= 7e|abѴ |ha| a uveu ravvev 
aѴon] |o a �ob1e arrѴb1aঞon ľveau1h 0� �ob1e 1ub|eubaķ ļ� �an| Ƒ ঞ1he|v =ou � 
lo�be a| ƐƏrlĽŊ �hb1h fulrv �ou 7o�n an7 ur an e�reuben1eĿ 1ol0bnbn] 
1eu|abn a1ঞonv bn|o one 1ollan7ĺ

Depth Wireframe
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As we wrapped up the workshop 
|he rauঞ1bran|v ueYe1|e7 on 
|he ruo1evvĺ $he labn o0fe1ঞ�e 
1ar|uubn] ho� rauঞ1bran|v 
would answer what is the 
7b]b|aѴ etub�aѴen| o= |he Ye�b0Ѵe 
la|eubaѴĺ �ne o= |he bnvb]h|v 
auoun7 1ueaঞn] bn|eua1ঞon Yo�v 
�av ľb= �ou 1an ]e| |o a Ѵe�eѴ 
�hen �ou 1an ]uour =un1ঞonvķ 
|ha|Ľv la]b1ĴĿ  �= |he 7evb]neu 1an 
0e 1Ѵeau enou]h |o 1a|e]oub�e 
a1ঞonvķ b| �bѴѴ ]uea|Ѵ� ab7 bn ne�| 
v|erv av �ou bn1ueave |he C7eѴb|� 
o= |he e�reuben1eĺ

�no|heu rauঞ1bran| avhe7 ľho� 7o �ou �bue=uale Œaœ �ob1e Œe�reuben1eœĵĿķ 
Ѵea7bn] le |o |hbnh |huou]h �ha| a vblrѴe �ob1e Yo� |ooѴ ve| �ouѴ7 Ѵooh 
Ѵbhe �hen � blrѴelen| |he 
Ѵub7 	evb]n ruo1evvķ |ha| 1ouѴ7 eavbѴ� 0e uve7 
=ou )b�au7Ŋo=Ŋ�� |evঞn]ĺ )b�au7Ŋo=Ŋ�� |evঞn] bv a le|ho7 �heue |he 
ueveau1heu vbluѴa|ev v�v|el uevronvev =uol 0ehbn7 |he v1enevķ �hbѴe |he 
rauঞ1bran| bn|eua1|v �b|h a v�v|el |ha| arreauv |o 0e ueaѴĺ Ő�auঞnő �ne 
o= |he Ѵav| 1ollen|v la7e �av ue]au7bn] a luѴঞŊrѴa�oul 7evb]nķ ľloue 
vealѴevv bv |he �a� |o ]oĴĿ 0ebn] a0Ѵe |o han7o@ an e�reuben1e =uol 
one rѴa�oul |o ano|heu uvbn] ea1h rѴa�oul =ou �ha| b| 1an 7o 0ev|ĺ $he 
1on�euvaঞon 1on1Ѵu7e7 �b|h |he ]uour a77uevvbn] �ha| |he� |hou]h| 
|he 
Ѵub7 �a|eubaѴ vhouѴ7 0eĹ a 1oue a1ঞonķ an a1ঞon |ha| luv| e�bv| on 
ea1h rѴa�oul bn ou7eu |o 1olrѴe|e |he e�reuben1eĺ

�n |hbv ve1ঞon � 7bv1uvv �h� � 1hove |he |huee 7evb]ne7 e�reuben1evĺ $he 

Ѵub7 	evb]n ruo1evv |ha| eleu]e7ķ �hbѴe 7evb]nbn] |heve e�reuben1evĺ 
�o� |he� �eue �be�e7 |huou]h uveu |evঞn] an7 |he |ahea�a�v |ha| 
�ouѴ7 bnYuen1e |he 7evb]n o= |he 
Ѵub7 	evb]n |ooѴĺ

Fluid Experiences
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�n1e � ha7 1olrѴe|e7 |he �ouhvhor an7 1ar|uue7 |he bnvb]h|vķ |he ne�| 
step was to implement the Fluid Material and the process of designing 
an bn|eua1ঞon Yo� |ha| bv ruora]a|e7 |o ve�euaѴ rѴa�oulvķ bn |hbv 1ave 
a lo0bѴe an7 �ob1e rѴa�oulĺ �v |he 
Ѵub7 �a|eubaѴ �av veen av a 1oue 
a1ঞonķ � �an|e7 |o lahe vuue |o 1hoove |huee 7bvঞn1| e�reuben1ev |ha| 
�ouѴ7 e�aѴua|e �he|heu ou no| |hbv ruo1evv o= 7evb]nbn] �ouhvĺ � 1hove 
|o 7evb]n a ub7evhaue e�reuben1eķ lo�be ঞ1he| ruu1havbn] e�reuben1e an7 
a rb��a ou7eubn] e�reuben1eĺ �a1h o= |heve e�reuben1ev �eue 1hoven |o 
1uea|e a uan]e o= 1onv|uabn|v on |he 
Ѵub7 	evb]n ruo1evvĺ $he ub7evhaubn] 
experience tests how the Fluid Material acts in a mostly system driven 
e�reuben1e �b|h lbnblaѴ uveu bnru| av 1olraue7 |o |he o|heu e�reuben1evĺ 
$he lo�be ঞ1he| e�reuben1e �av 1hoven |o |ev| a loue 0aveѴbne nul0eu o= 
orঞonv an7 bn|eua1ঞonvķ �hbѴe |he rb��a ou7eubn] e�reuben1e vho�1avev 
|he orrovb|eķ ha�bn] an o�eu�heѴlbn] nul0eu o= orঞonv an7 bnru| 
rauale|euvĺ $he b7ea �b|h aѴѴ o= |heve e�reuben1ev �av |o |ev| a 7evb]nķ 
a[eu b| �av ruora]a|e7 |o |hebu uevre1ঞ�e rѴa�oulķ |o e�aѴua|e b= b| vঞѴѴ 
la7e venve an7 �av a uva0Ѵe an7 rua1ঞ1aѴ e�reuben1eĺ

� v|au|e7 0� Cuv| 1ueaঞn] an bn|eua1ঞon Yo� o= |he e�reuben1eĺ )ubঞn] 
7o�n aѴѴ |he 1oue a1ঞonv =oѴѴo�e7 0� ]uourbn] |hel bn|o v|a1hv av vho�n 
0eѴo�ĺ

�n1e � �av vaঞvCe7 �b|h 1oue a1ঞonvķ � v|au|e7 |o ruora]a|e |hel |o a 
lo0bѴe bn|eu=a1e an7 a �ob1e bn|eu=a1eĺ $he lo0bѴe 7evb]n ruo1evv �av 
vblrѴeu av �ķ Ѵbhe lan� o|heuvķ al =albѴbau �b|h 7evb]nbn] =ou v1ueenv uvbn] 
1on�enঞonv blrѴelen|e7 0� 7evb]n |ooѴv vu1h av v�l0oѴv an7 Ѵa�eu 
v|�Ѵev |o ha�e a 1ohevb�e �bvuaѴ Ѵan]ua]eĺ � ueaѴb�e7 �hbѴe �ouhbn] on 
|he lo0bѴe ruora]aঞon =ou |he ub7evhaubn] e�reuben1e |ha| � ha7 lbvve7 
|�o 1oue a1ঞonv an7 �en| 0a1h |o a77 |hel bnķ ľuetuevঞn] |he ub7eĿ 
an7 ľ�abঞn] =ou rb1hurĿ Ővho� bn 0Ѵue 0eѴo�őĺ �n |hbv ruo1evv � a11b7en|Ѵ� 
|ev|e7 ano|heu avre1| o= 
Ѵub7 	evb]nķ v�b|1hbn] 0e|�een 7b@euen| Ѵe�eѴv 

Fluid Design Process

Designed Scenarios
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o= a0v|ua1ঞonv |huou]hou| |he 
7evb]n ruo1evvķ Ѵea7bn] |o an 
blrou|an| =ea|uue o= |he CnaѴ 
|ooѴķ |he eave o= |uanvbঞonbn] 
0e|�een 7evb]n rhavevĺ

)hen b| 1ale |o �ob1eķ |hbv �av 
more challenging as a common 
rueŊ7eCne7 ruo1evv bn|e]ua|e7 
into a design tool does not 
e�bv|ĺ �n ou7eu |o 1uea|e a �ob1e 
bn|eu=a1e 7evb]n ruo1evvķ � 
Ѵoohe7 |o 1ha|0o| 1on�euvaঞon 
Yo� 7ba]ualv vu1h av |he 
following one by Arctouch as 
�eѴѴ av |he �la�on �Ѵe�a (ob1e 
	evb]n �ub7eĺ $he �u1|ou1h 
1on�euvaঞon Yo� �av a ]oo7 
v|auঞn] robn|ķ 0u| av b| �av 
designed for a chat experience 
and some of the aspects would 
no| |uanvѴa|eķ vu1h av a 1auouveѴķ 
bla]e ou an elofbĺ 
uol |he 
�la�on �Ѵe�a (ob1e 	evb]n 
�ub7e � 1ar|uue7 |he =oѴѴo�bn]Ĺ 

ľ�u|Ѵbne |he vhou|ev| uou|e |o 
1olrѴeঞonĹ
$he vhou|ev| uou|e |o 1olrѴeঞon 
is generally when the user gives 
aѴѴ bn=oulaঞon an7 vѴo|v a| on1eķ 
an account is already linked if 
ueѴe�an|ķ an7 o|heu rueuetubvb|ev 
aue vaঞvCe7 bn a vbn]Ѵe bn�o1aঞon 
o= |he vhbѴѴĺĿ

ľ�u|Ѵbne aѴ|euna|e ra|hv an7 
decision trees:
�[enķ �ha| |he uveu va�v 7oevnĽ| 

My design for the ridesharing experience on a mobile platform
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bn1Ѵu7e aѴѴ bn=oulaঞon ne1evvau� 
|o 1olrѴe|e |he uetuev|ĺ �n |he 
Yo�ķ b7enঞ=� aѴ|euna|e ra|h�a�v 
an7 uveu 7e1bvbonvĺĿ

ľ�u|Ѵbne 0ehbn7Ŋ|heŊv1enev 
decisions the system logic will 
ha�e |o laheĹ �7enঞ=� 0ehbn7Ŋ
|heŊv1enev v�v|el 7e1bvbonvķ =ou 
example with new or returning 
uveuvĺ � 0a1h]uoun7 v�v|el 
1he1h lb]h| 1han]e |he Yo� a 
uveu =oѴѴo�vĺĿ Őľ	evb]n �uo1evvĺĿ )

� Ѵa|eu 7e�bve7 a �ob1e Yo� |ha| 
1ar|uuev v�v|el v|a|uvķ uveu 
uevronvevķ v�v|el uevronvevķ 
�auba0Ѵevķ orঞonvķ 7bue1ঞon 
o= Yo� av �eѴѴ av |he v|au| an7 
en7 o= an e�reuben1e ou a 1arĺ 
)hbѴe |evঞn] |he |ooѴ Ѵa|eu on � 
ueaѴb�e |ha| |hbv 7ba]ual =abѴe7 |o 
convey several other voice user 
interface elements such as tone 
an7 a11en|ĺ

� 1onঞnue7 �b|h |he 7evb]n 
for the other two experiences 
]eমn] loue an7 loue 
comfortable with the process 
l�veѴ=ĺ �[eu 1olrѴeঞn] |he 
ruora]aঞon =ou ea1h o= |heve 
three experiences to both mobile 
an7 �ob1e rѴa�oulvķ � |ev|e7 |he 
e�reuben1ev on 0o|h rѴa�oulv 
�b|h ve�euaѴ rauঞ1bran|vĺ $he 
rauঞ1bran|v �eue avhe7 |o 
evaluate the experiences using 
|he |en uva0bѴb|� heuubvঞ1v o= 

ArcTouch Bot Conversation Flow (Hall)

Ridesharing voice flow

Original voice flow elements
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�beѴvenĺ $he |ev|v bn1Ѵu7e7 a 1Ѵb1ha0Ѵe ruo|o|�re =ou |he lo0bѴe �euvbon 
an7 � a1|e7 av |he �ob1e a]en| �hbѴe |evঞn] |he �ob1e bn|eua1ঞonĺ ��euaѴѴ 
|he =ee70a1h �av 1onvbv|en| a1uovv |he rѴa�oulv �hb1h bn7b1a|e7 |ha| |he 

Ѵub7 �uo1evv ha7 �ouhe7ķ 0u| |ha| � la� ha�e lbvve7 1eu|abn bn|eua1ঞonv 
�hen 7evb]nbn]ĺ

ľ$he bn|eu=a1e bv vblrѴe an7 1ѴeauĿ 
$hbv rauঞ1bran| 1ollen|e7 
on |he aev|heঞ1 an7 lbnblaѴbv| 
7evb]n heuubvঞ1 aѴvo noঞn] 
|ha| =ou lov| o= |he a1ঞonv 
arruoruba|e bn=oulaঞon �av 
7bvrѴa�e7 �b|h |he e�1erঞon 
of displaying a price during the 
uetuev| v|erĺ $hbv rauঞ1bran| 
also wanted to see their account 
bn=oulaঞon an7 ruoCѴeķ bn ou7eu 
to represent a fuller experience 
outside of ordering a car as an 
e�bvঞn] 1uv|oleuķ �hb1h �av 
|he 7eCne7 |avh =ou |hbv e�eu1bveĺ 
ľ$he arrѴb1aঞon =un1ঞonv bn a 
logical order and provides good 
=ee70a1hĿ Ő�Ľ$ooѴeőķ ue=euubn] 
|o |he �a|1h 0e|�een v�v|el an7 |he ueaѴŊ�ouѴ7 heuubvঞ1ķ �heue 
ľbn=oulaঞon ŒvhouѴ7œ arreau bn a na|uuaѴ an7 Ѵo]b1aѴ ou7euĺĿ �Ѵeau =ee70a1h 
aѴvo ue=euv |o |he �bvb0bѴb|� o= v�v|el v|a|uv heuubvঞ1ĺ �no|heu rauঞ1bran| 
vab7 ľb| bv ruett� v|uab]h�ou�au7 an7 bn Ѵbne �b|h l� e�re1|aঞonvĿ �hbѴe 
vhe aѴvo lenঞone7 |ha| ľan e�b| ou ev1are on1e |he ub7e hav 0een 
ou7eue7 nee7v |o 0e a77e7Ŀ ue=euubn] |o |he heuubvঞ1 on uveu 1on|uoѴ 
an7 =uee7olķ ľuveuv o[en 1hoove v�v|el =un1ঞonv 0� lbv|ahe an7 �bѴѴ 
nee7 a 1ѴeauѴ� lauhe7 ļeleu]en1�Ŋe�b|ĽĿĺ Ő�beѴvenķ �a0ohĺ ľƐƏ �euubvঞ1v 
=ou &veu �n|eu=a1e 	evb]nĺĿő

)hen e�aѴuaঞn] |he vale ub7evhaubn] e�reuben1e on �ob1eķ vole o= |he 

User feedback

My design for the ridesharing experience on a mobile platform
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1ollen|v la7e 0� |he uveuv aue vullaub�e7 bn |hbv raua]uarhĺ �ne 
o= |he Cuv| uea1ঞonv �av |ha| ľvreahbn] bv =au loue na|uuaѴĿ la|1hbn] 
|he v�v|el �b|h |he ueaѴ �ouѴ7ĺ Ő�beѴvenķ �a0ohĺ ľƐƏ �euubvঞ1v =ou &veu 
�n|eu=a1e 	evb]nĺĿ ő $hbv vale rauঞ1bran| �an|e7 |o hno� b= |he� 1ouѴ7 
uetuev| a v|a|uv ur7a|e ľ�an � avh ļ�heue bv l� u0euĵĽĿ �hb1h 7b7 no| e�bv| 
bn |he Yo� vho�n a0o�eķ 1auvbn] |he �bvb0bѴb|� o= v�v|el v|a|uv |o Ѵa1h 
|o a vaঞv=a1|ou� Ѵe�eѴĺ �no|heu |ev|eu aѴvo lenঞone7 a vblbѴau uetuev| 
�anঞn] |he v�v|el |o 1onCul |ha| a 7ub�eu �av 0ebn] Ѵo1a|e7 ua|heu |han 
fuv| enuou|eĺ $he Ѵav| v�v|el 1onCulaঞon lbvvbn] |ha| �av no|e7 �av =ou 
ľ�ha| �ehb1Ѵe � vhouѴ7 0e Ѵoohbn] =ouĵĿ Ő�onnoѴѴ�ő

 ľ$heue bv a ]oo7 Ѵe�eѴ o= euuou 
rue�enঞon vbn1e |he v�v|el bv 
1onCulbn] uetuev|vĿ vu1h av 
with the system response of 
ľ�ouѴ7 �ou Ѵbhe le |o uetuev| 
�ouu ub7e |o Ŕ7evঞnaঞonŕĵĿ

�no|heu rauঞ1bran| no|e7 
ľ�ha| b= |heue aue no 1auv ou 
vuu]e rub1bn]ķ �bѴѴ b| 1onCul |he 
bn1ueave bn rub1eĵĿ Ő�onnoѴѴ�ő $hbv 
was a design error on my part as 
� 7evb]ne7 =ou a loue nauuo�e7 
v1ore |hen uveuv e�re1|e7ĺ � 
7b7 no| |ahe |hbv bn|eua1ঞon bn|o 
1onvb7euaঞon on |he lo0bѴe bn|eu=a1e eb|heuĺ

$he lov| bn|euevঞn] uevronve =uol |he �ob1e |ev| �av ľ1an � 1he1h |he 
v|a|uv on l� rhone a[eu |he uetuev| =uol �ob1eĵĿ Ő�ab7uő )hb1h =oѴѴo�v 
=uol a 1ollen| la7e 7uubn] |he �ouhvhor a0ou| 0ebn] a0Ѵe |o han7o@ 
|he e�reuben1e 0e|�een rѴa�oulvĺ $he b7ea o= han7o@ �av 7eCnb|eѴ� a 
=ea|uue |ha| nee7e7 |o 0e bn1ouroua|e7 bn l� |ooѴĺ

The Ridesharing experience tested something that is mostly system 
7ub�en �b|h ѴbttѴe bnru| =uol |he uveuĺ 	evb]nbn] |hbv e�reuben1e �av eavbeu 
=ou on v1ueen bnru|v �euvuv |he �ob1e rѴa�oul 7ue |o l� =albѴbaub|� �b|h 
v1ueen 0ave7 7evb]nĺ $he =ee70a1h �av o�euaѴѴ rovbঞ�eķ a 1Ѵean bn|eu=a1e 
|ha| �av eav� |o uveķ la|1hbn] |he uveu e�re1|aঞonvĺ $heue �eue ve�euaѴ 

Ridesharing voice flow
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bn|eua1ঞonv �heue uveuv �an|e7 loue 7e|abѴvķ vu1h av |he a0bѴb|� |o 
vee vuu]e rub1bn] an7 ruoCѴe bn=oulaঞonĺ �ѴѴ o= |hbv =ee70a1h 1ouѴ7 0e 
a77uevve7 bn =uu|heu b|euaঞonvĺ

For the movie ordering 
experience much of the 
comments were quite similar 
to the ridesharing experience: 
a 1Ѵean bn|eu=a1eķ eav� |o uve 
an7 un7euv|an7ķ 1onvbv|en| 
7evb]n Ѵan]ua]eĺ �an� o= |he 
ne]aঞ�ev vhaue7 ue]au7bn] |hbv 
design were related to visibility 
o= v�v|el v|a|uv an7 ue1o]nbঞon 
ua|heu |han ue1aѴѴĺ "u1h avķ ľ|he 
prices should be shown on the 
ঞ1he| veѴe1|ou ra]eĿķ ľ|he |hea|eu 
choice should be shown when 
veѴe1ঞn] |he ঞ1he|vĿ Ő�Ľ$ooѴeő 
reducing the memory required 
on rue1e7bn] v|erv ou ľ�ha| 1au7 
bv 0ebn] 1hau]e7ĵĿ vhouѴ7 0e 
7bvrѴa�e7 on |he 1he1hou| ra]eĺ 
�av|Ѵ� bn |he 1onCulaঞon ra]eķ 
ve�euaѴ rauঞ1bran|v �an|e7 |o 
hno� �heue |he ঞ1he|v �en|ķ 
whether or not they were emailed 
to them or available to view 
bn arrĺ �ѴѴ o= |heve 1ollen|v 
b7enঞCe7 7evb]n avre1|v |ha| � av 
a designer missed to incorporate 
bn |he e�reuben1eĺ


ou |he �ob1e e�reuben1eķ lov| 
o= |he =ee70a1h �av b7enঞ1aѴ 
|o |ha| o= |he lo0bѴe bn|eu=a1eĺ 
�auঞ1bran|v �an|e7 |o hno� �hb1h 1au7 �av 0ebn] 1hau]e7ķ ho� lu1h 
|he ঞ1he|v �eueķ an7 �heue |he ঞ1he|v �ouѴ7 0e a11evvb0Ѵeķ �he|heu elabѴ 
ou vole o|heu �a�ĺ $he v�lle|u� o= uevronvev =ou 0o|h |he lo0bѴe an7 

Movie purchasing interaction flow

Movie purchasing mobile experience
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voice experience indicated that 
the Fluid Design process indeed 
�ouhe7ķ 0u| � av |he 7evb]neu o= 
these experiences missed some 
bn|eua1ঞonv |ha| uveuv �ouѴ7 
�an|ĺ $hbv 1ouѴ7 0e buone7 
ou| 0� ue�bvbn] |he bn|eua1ঞon 
Yo�v o= ea1h e�reuben1e an7 
vu0vetuen|Ѵ� ur7aঞn] |he 
7evb]nv =ou ea1h rѴa�oulĺ

The designs created for the movie 
ঞ1he| ruu1havbn] e�reuben1e 
though similar to that of the 
ridesharing experience pointed 
vole o= |he vre1bC1 eѴelen|v 
that need to be addressed 
both in on screen as well voice 
rѴa�oulvĺ  $he b|elv bn1Ѵu7e7ĸ 
1Ѵaub|� o= Ѵo1aঞonķ ra�len| 
method and where the user 
�ouѴ7 ue1eb�e |he ঞ1he|v on1e 
ruu1have7ĺ

Moving on to the last of the three 
e�reuben1ev |ev|e7ķ �av |he rb��a 
ou7eubn] e�reuben1eĺ 
oѴѴo�bn] 
are some of the points the testers 
lenঞone7 �hen vreahbn] a0ou| 
|he lo0bѴe �euvbonĺ ľ�o| 1Ѵeauķ 
the cart page looks too much 
Ѵbhe an ou7eu b|elĿ Ő�onnoѴѴ�ő 
referencing the consistency 
an7 v|an7au7v heuubvঞ1vķ �heue 
7bvঞn1| =un1ঞonv vhouѴ7 Ѵooh 
7bvঞn1| no| |o 1on=uve uveuvķ bn 
this case between reviewing an 
ou7eu an7 veѴe1ঞn] an b|elĺ

Movie purchasing voice flow

Movie purchasing voice flow zoomed in
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"blbѴauѴ�ķ an ou7eu 1onCulaঞon 
=ee70a1h bn|eua1ঞon �ouѴ7 
nee7 |o 0e a77e7 bn1ourouaঞn] 
|he =oѴѴo�bn]Ĺ ľb| �ouѴ7 0e nb1e 
|o ha�e an �$� Œevঞla|e7 ঞle 
o= auub�aѴœ =ou 7eѴb�eu� ou rb1hur 
ঞleĿĺ �n7 CnaѴѴ�ķ |he uveuv 
lenঞone7 |ha| |he� �an|e7 a 
simple way to get back and forth 
|o |he 1au|Ĺ ľho� 1an � ]e| |o an7 
from the cart in order to add 
loueĵĿ Ő�ab7uő

$he rb��a ou7eubn] e�reuben1e 
for voice brought up many of the 
1uuuen| Ѵblb|aঞonv �b|h uvbn] a 
�ob1e onѴ� e�reuben1eĺ  

ľ� 7onĽ| |hbnh � �ouѴ7 ou7eu a 
rb��a Ѵbhe |hbvĿ

ľlu1h vѴo�eu |han on |he rhone 
unѴevv b| �av |o uerea| ou7euķ |he 
ruo1evv �av |oo Ѵon]Ŀ

ľ|heue �ouѴ7 0e |oo lan� 
orঞonv =ou le |o uelel0eu b= 
|he v�v|el Ѵbv|e7 |hel aѴѴ ou|ķ 
�ouѴ7 0e 0etteu |o ou7eu |he 
ļuvuaѴĽĿ

All three of the quotes above 
bring up that voice is not ideal 
=ou a ne� rb��a ou7eu |avh hb]hѴb]hঞn] |he bvvue o= ue1o]nbঞon ua|heu 
|han ue1aѴѴ an7 Ye�b0bѴb|� an7 eL1ben1� o= uve heuubvঞ1vĺ

$he rb��a ou7eubn] e�reuben1e |ev|e7 an orঞon ub1h bn|eua1ঞon �hb1h 
0e1ale eavbeu on a lo0bѴe rѴa�oul �v �ob1eĺ ��en |hou]h blruo�elen|v 
ha7 |o 0e bn1ouroua|e7 =ou |he lo0bѴe rѴa�oul �e v|au| |o vee a 

Pizza ordering interaction flow

Pizza ordering mobile interface
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7b�eu]en1e o= orঞlaѴ uva]ev 
0e|�een |heve rѴa�oul av �ob1e 
was deemed slow and not ideal 
=ou |hbv e�reuben1eĺ

Much of the feedback indicates 
that there should be more stacks 
=ou a1ঞonv bn |he bn|eua1ঞon Yo� 
to address many of the issues 
|ha| �eue 0uou]h| urĺ �v |heve 
issues revolved around some of 
|he ve1on7au� a1ঞonvĺ �n7 |ha| 
it would be easy to go back and 
=ou|h a[eu 1oѴѴe1ঞn] =ee70a1h 
|o ur7a|e |he bn|eua1ঞon Yo� 
which in turn would lead to the 
updated experience on their 
uevre1ঞ�e rѴa�oulvĺ

Voice as a standalone is 
0etteu vub|e7 =ou v|oue7 uveu 
preferences such as a favorite 
rb��a ou7euĺ �n ou7eu |o 7evb]n 
=ou �ob1e bn a �a� |ha| vaঞvCev 
|he �beѴven uva0bѴb|� heuubvঞ1v 
a h�0ub7 ou han7o@ e�reuben1e 
could be designed which allows 
the user to switch between 
rѴa�oulv �b|hbn an e�reuben1eĺ

Pizza ordering voice flow

Pizza ordering voice flow zoomed in
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Taking into account the feedback 
1oѴѴe1|e7 =uol |he �ouhvhorķ 
the Fluid Design process and 
|he 7evb]ne7 e�reuben1evķ � 
have designed and tested a 
Fluid Design tool that would 
aid in thinking and working in 
a Yub7ķ rѴa�oulŊa]novঞ1 �a�ĺ 
�au| o= 7evb]nbn] |he |ooѴ � uve7 
a rauঞ1bra|ou� 7evb]n le|ho7 
�b|h |�o =eѴѴo� 7evb]neuvĺ 
Ő�auঞnő $he ueveau1h vuu=a1e7 
several required features for 
|he |ooѴķ |o 0e bn1Ѵu7e7Ĺ hb]h 
C7eѴb|� ou|ru| a1uovv rѴa�oulvķ 
working between levels of 
a0v|ua1ঞon vealѴevvѴ�ķ vblrѴe 
design environment for each 
o= |he rѴa�oulv an7 aѴѴo� =ou a h�0ub7 ou han7o@ e�reuben1e 0e|�een 
rѴa�oulvĺ

$he b7ea 0ehbn7 |he bn|eua1ঞon 
Yo� bn|eu=a1e �av |o heer 
it simple as the workshop 
rauঞ1bran|v e�reuben1e7 an 
unnecessary complex system 
=ou ]eneuaঞn] bn|eua1ঞon Yo�ķ 
mapping certain colors to certain 
a1ঞon |�revĺ �n |he vale �a� 
Freehand reduces the complexity 
in order to bring all members 
of an interdisciplinary team 
on 0oau7ķ l� bn|eua1ঞon Yo� 
bn|eu=a1e =oѴѴo�vĺ "blrѴeu |ooѴv 
aѴѴo� =ou 0etteu a11evv an7 1an 
help capture more aspects of the 

Fluid Design Tool

Sketching out the Fluid Design Tool

Interaction Flow Viewport
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7evb]n 1haѴѴen]eĺ $ahbn] |hbv bn|o 
1onvb7euaঞon an7 |he 1ollen| 
auoun7 ]uourbn] a1ঞonv 0ebn] 
ideal for proceeding into higher 
C7eѴb|�ĺ $he bn|eu=a1e 1on|abnv an 
a77 0uttonķ �hb1h a77v an a1ঞon 
block to the canvas for the user 
to type within and either leave as 
a standalone block or group into 
a v|a1h av �b|h |he ľ1au |�reĿ an7 
ľrb1hur ঞleĿ 0Ѵo1hvĺ

)ha| 7oev hb]h C7eѴb|� Ѵooh 
like for screen and voice based 
7evb]nvĵ 
ou v1ueen 7evb]nv � 
|ooh lan� tueuev =uol e�bvঞn] 
tools such as Sketch and inVision 
Studio since these are the 
bn7uv|u� v|an7au7vĺ $o |he ub]h| 
is an image of the tool for screen 
7evb]nbn]ĺ �| en1olravvev a 
Ѵa�euv an7 ruoreuঞev rane on 
|he Ѵe[ķ a |ooѴ0au a| |he |or �b|h 
v1ueen vre1bC1 =un1ঞonv an7 |he 
labn 1an�av aueaĺ

Zooming in we can inspect the 
ruoreuঞev raneѴ loue 1ѴoveѴ�ĺ 
"|auঞn] =uol |he |orķ �e ha�e 
ľaѴb]nlen| ņ 7bv|ub0u|eĿ =un1ঞonvķ 
*ņ+ rovbঞonbn]ķ vb�eķ uo|aঞon 
an7 Ybrrbn] =un1ঞonvķ ua7buv o= 
1ouneuvķ a ľ"|�Ѵe "e|Ŀ aѴѴo� uveuv 
|o 1onC]uue an7 v|oue v|�Ѵev |o 
uve a1uovv lan� o0fe1|vķ o0fe1| 
ora1b|� an7 0Ѵen7bn] lo7eķ CѴѴ 
1oѴouvķ 0ou7eu 1oѴouvķ vha7o�v 
and inner shadows and lastly an 
e�rou| =un1ঞonĺ

Screen design interaction

Screen design properties panel
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Thinking through what a high-
C7eѴb|� 7evb]n Ѵoohe7 Ѵbhe 
=ou a �ob1e &� �av =abu loue 
compelling due to the fact not 
av lan� ue=euen1e |ooѴv e�bv|ĺ 
Current tools such as DialogFlow 
Ѵooh a| |he Yo� o= oreuaঞonv 
=ou a �ob1e bn|eua1ঞon 0u| no| 
necessary allow for the styling 
of the voice as it is a voice 
ruo|o|�rbn] |ooѴĺ �n ou7eu |o 
come up with the appropriate 
ruoreuঞev =ou �ob1e � uve7 a 1oŊ
7evb]n ou rauঞ1bra|ou� 7evb]n 
method with a fellow designer 
as well as insights gathered 
=uol bn|eu�be�vĺ �an7bn] on |he 
=oѴѴo�bn] ruoreuঞev Ѵan]ua]eķ 
a11en|ķ ve�ķ rb|1hķ |one an7 
vree7 o= vree1hĺ

My co-designer was asking 
whether the category should 
0e ľve�Ŀ ou ľ]en7euĿ �hb1h Ѵea7 
bn|o a vlaѴѴ bn�evঞ]aঞon on 
ho� |heve �ou7v aue 7eCne7 
an7 ho� |he� 7b@eu =uol one 
ano|heuĺ ľve� |en7v |o ue=eu |o 
0boѴo]b1aѴ 7b@euen1evķ �hbѴe 
gender refers to cultural or social 
onevĺĿ Őľ	eCnbঞon o= �en7eu 0� 
��=ou7 	b1ঞonaubevĺĿő

ľ$heve �ob1e ruoreuঞev aue 
�eu� bn|euevঞn]ĺ � �ouѴ7 rѴa� 
�b|h |hel aѴѴ 7a�ķ Œb| �ouѴ7 0eœ 
vo lu1h =unĿ Ő�aѴ�a7aő a uveu 
|ev|eu lenঞone7 av he ha7 no| 

Voice Properties Sketch
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veen |hbv Ѵe�eѴ o= 7e|abѴ ou C7eѴb|� 
when designing for a voice tool 
and was really curious what 
aѴѴ |he rovvb0Ѵe orঞonv �eue 
bn ea1h o= |he 7uor7o�nvĺ �e 
wanted to try out many of them 
an7 ueaѴѴ� vee ho� |heve 0ev| C| 
|he e�reuben1eĺ

The previous design shown to 
|he ub]h|ķ �av aѴvo |he v�v|el � 
used when designing using the 

Ѵub7 	evb]n �uo1evvĺ �| Ѵa1hv 
clarity in addressing items such 
av �he|heu onѴ� |he ľŔrb1hur 
ঞleŕĿ �auba0Ѵe Ѵbnhe7 |o |he ne�| 
step or if it was all of the variables 
an7 ho�ņb= |he �auba0Ѵev �eue 
connected to the system status 
0u00Ѵe vho�n a0o�e b|ĺ �oѴou 
�av e�ruevve7 av a rovbঞ�e 
by some of the designers as it 
1ѴeauѴ� veraua|e7 7b@euen| |�rev 
o= eѴelen|vĺ �no|heu rauঞ1bran| 
noted that they liked having 
the ability to include several 
uveu e�alrѴev a| ea1h v|erķ bn 
order to clarify the diversity of 
rovvb0Ѵe anv�euvĺ $he ľorঞonv 
1on|abneuĿ �av aѴvo 1uea|e7 av 
a separate element in order to 
la|1h |he �ouhYo� |ha| one o= 
|he 7evb]neuv ha7 lenঞone7ĺ �n 
ou7eu |o heer on |avh o= 1ueaঞn] 
|he enঞue e�reuben1eķ he �an|e7 
to create a container for all the 
orঞonv rubou |o |hbnhbn] |huou]h 
|he orঞonvĺ $hbv �bѴѴ =a1bѴb|a|e 
a ruo1evv v|auঞn] a| |he loue 

Voice tool set: Iconography style following MacOS conventions

Voice UI previous design

Voice UI current design
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1en|uaѴ bvvuev an7 a1ঞonv bn |he e�reuben1e |hen 7b�bn] 7eereu |o |he 
ve1on7au� a1ঞonvĺ �ѴѴ o= |heve 1ollen|v �eue |ahen bn|o a11oun|ķ 
Ѵea7bn] |o |he ue�bve7 bn|eu=a1e vho� 0eѴo�ĺ

)ouhbn] a| 7b@euen| Ѵe�eѴv 
o= a0v|ua1ঞon an7 0e|�een 
7b@euen| rѴa�oulv �eue 1ubঞ1aѴ 
experience that my tool had 
|o =a1bѴb|a|eĺ �ne rauঞ1bran| 
lenঞone7 |o ha�e vole �a� 
|o vee e�eu�|hbn] bn one �be�ĺ 
�n ou7eu |o a1hbe�e |hbvķ � |ooh 
bnvrbuaঞon =uol Rhbnoƒ	Ľvķ 
a computer-aided design 
arrѴb1aঞonķ �be�rou| bn|eu=a1eĺ 
Őľ$he Rhbno )bn7o�ĺĿő Rhbnoƒ	 
allows for several views of the 
same space to be viewed at one 
ঞle an7 aѴѴo�v uveuv |o e�ran7 
an� �be�ķ =o1uvbn] on vre1bC1 
eѴelen|v o= |he lo7eѴĺ

� aѴvo �an|e7 |o ab7 bn Ѵbnhbn] 
|heve rbe1ev |o]e|heuķ 7b@euen| 
rѴa�oulv an7 |he bn|eua1ঞon 
Yo�ķ |o envuue |ha| ea1h one o= 
|he 1oue a1ঞonv �av ruora]a|e7ĺ 
This was the outcome from the 
�ouhvhor |ha| |he 1oue a1ঞonv 
were required for the experience 
|o 0e 7eele7 1olrѴe|e7ĺ �ne 
uveu |ev|eu lenঞone7 he �av 
very happy to see that all these 
versions of an experience could 
0e ঞe7 |o]e|heu bn |he |ooѴ 

Working Between Platforms

Main workspace of Fluid Design

Main workspace showcasing the linking feature
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an7 no| fuv| on an a0v|ua1| Ѵe�eѴ �b|hbn |he 7evb]neuvĽ hea7vĺ ľ$hbv bv aѴѴ 
1onne1|e7Ĵ +evĴĿ

ľ�an7o@ bv �eu� vorhbvঞ1a|e7 
and could be very powerful 
=ou |he e�reuben1eĿ �an7o@ bv 
this idea that you can create a 
luѴঞŊrѴa�oul e�reuben1eķ vu1h 
as logging into an rideshare 
arrѴb1aঞon on �ouu rhoneķ 
then asking a voice assistant 
to call you are car giving it the 
7evঞnaঞon an7 o|heu uetuev| 
bn=oulaঞon an7 ]obn] 0a1h |o 
your phone checking the current 
Ѵo1aঞon o= |he 7ub�euĺ

ľ� Œav |he uveuœ �an| |o hno� 
through some feedback that 
�Ľl en]a]e7 bn |hbv han7o@ 
e�reuben1e on ano|heu rѴa�oulķ 
would help with error handling 
av �eѴѴĺĿ Ő�aѴ�a7aő $hbv �av an 
bn|euevঞn] robn| |ha| one o= 
|he uveu |ev|euv lenঞone7ĺ �e 
wanted to make sure that users 
were informed that they were 
en]a]e7 bn a han7o@ e�reuben1e 
�b|h vole hbn7 o= =ee70a1hķ 
vu1h av a lo7aѴ ou a noঞC1aঞon 
on the mobile device informing 
the user this experience is also 
currently being controlled by 
�ob1e ou ano|heu 7e�b1eĺ

$hbnhbn] loue a0ou| |he han7o@ e�reuben1e � e�rѴoue7 �areu "b]naѴv a 
�oo]Ѵe (ob1e ��reublen|ĺ $he b7ea o= �areu "b]naѴv aue ľ0ubѴ7Ŋb|Ŋ�ouuveѴ= 
o0fe1|v |ha| �ou 1on|uoѴ �b|h �ouu �ob1eĿ Ő�areu "b]naѴvő �ueaঞn] rh�vb1aѴ 
o0fe1|v |ha| uea1| |o vole 7a|a robn| �hb1h bv |ub]]eue7 0� �ob1eĺ "u1h 

Main workspace showcasing the handoff feature

Handoff experience diagram
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as tracking if it is going to rain in 
�ouu 1b|�ĺ $hbv bv an bn|euevঞn] 
ruofe1| av b| Ѵblb|v |he rh�vb1aѴ 
feedback to one dimension 
an7 ঞev bn nb1eѴ� �b|h �beѴvenĽv 
ue1o]nbঞon ua|heu |han ue1aѴѴ 
heuubvঞ1ĺ �ѴѴo�bn] a uveu |o 
collect a certain data point such 
as the weather from a simple 
�bvuaѴĺ

During this stage of my research 
� 0e]an 0� 1on7u1ঞn] a �ouhvhor an7 vhaue7 0� avvulrঞon an7 
0a1h]uoun7 la|eubaѴvĺ 
Ѵo�v �eue 7e�eѴore7 �b|h |he heѴr o= uveuv |o 
ou|Ѵbne �aubouv |avhv �hbѴe o0veu�aঞonv an7 1ollen|v ue1ou7e7ĺ $he 
ne�| v|a]e �av |o 7e�eѴor |huee e�reuben1ev on |�o 7b@euen| rѴa�oulvĸ 
lo0bѴe an7 �ob1eĺ $huou]hou| |hbv 7e�eѴorlen| ruo1evv Yo�v �eue 
|ev|e7ĺ �o0bѴe e�reuben1e �av eavbeu |o 1on1er|uaѴb�e an7 7e�eѴor av 
ve�euaѴ e�bvঞn] |ooѴv aue a�abѴa0Ѵeĺ (ob1e rѴa�oul �av loue 7bL1uѴ| 
|o 7e�eѴor an7 rueven|e7 ve�euaѴ bvvue |ha| aue unbtue |o �ob1e uveuvĺ 
��en |hou]h |heue �eue a7fuv|len|v la7eķ 1on1Ѵuvbon 7eub�e7 =uol |hbv 
exercise is that the Fluid Design indeed works and can be used to deliver 
e�reuben1ev a1uovv 7b@euen| rѴa�oulvĺ

Paper Signals weather (Paper Signals)
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My research was to evaluate the current design tools in light of a growing 
nul0eu o= 7bvঞn1| 7e�b1e bn|eua1ঞonvķ vu1h av on lo0bѴe an7 �ob1e 
rѴa�oulvĺ �| =uu|heu hb]hѴb]h|e7 |he nee7 =ou a 1olruehenvb�e 7evb]n 
environment that not only takes into account the on-screen experiences 
0u| aѴvo |he eleu]bn] �ob1e rѴa�oul an7 l�uba7 o= arrѴb1aঞonv |ha| |hbv 
rѴa�oul 1an o@euĺ 	uubn] |hbv ueveau1hķ � b7enঞCe7 |he 1haѴѴen]ev bn 
7evb]nbn] =ou 7b@euen| rѴa�oulv no| onѴ� =uol uveuvĽ v|an7robn| 0u| aѴvo 
=uol |he 7evb]neuĽv Ѵenvĺ �7enঞ=�bn] a 1Ѵeau nee7 =ou an aѴѴŊen1olravvbn] 
7evb]n |ooѴķ � ruorove7 
Ѵub7 	evb]n |ha| �bѴѴ aѴѴo� =ou rѴa�oul a]novঞ1 
7evb]nbn]ĺ 
Ѵub7 	evb]n bv a Ѵooh a| an e�ran7e7 �be� on uevronvb�e 7evb]n 
|o a11oun| =ou nonŊv1ueenŊ0ave7 bn|eu=a1ev an7 vho�v ub1h ro|enঞaѴ =ou a 
rѴa�oulŊa]novঞ1 hb]h C7eѴb|� 7evb]n |ooѴĺ

	uubn] |hbv ueveau1h � 1olrbѴe7 an7 ue�be�e7 0a1h]uoun7 la|eubaѴv 
ueѴaঞn] |o uevronvb�e 7evb]nĸ un7euv|an7bn] e�oѴuঞon an7 arrѴb1a0bѴb|� 
bn |he 1uuuen| en�buonlen|ĺ �n ou7eu |o bn�oѴ�e an7 a1hbe�e orঞlul 
7evb]n uevuѴ|vķ 1oѴѴa0ouaঞon |ooѴv an7 |he Ѵblb|aঞonv �eue 7bv1uvve7 
an7 e�aѴua|e7ĺ 	evb]neu =ee70a1h �av 1oѴѴe1|e7 |huou]h vuu�e�v an7 
a �ouhvhorķ �b|h 1Ѵeau un7euv|an7bn] o= 7evbue7 =ea|uuev an7 orঞlul 
eL1ben1� =ou a 1onvbv|en| uveu e�reuben1eĺ �uo|o|�rev �eue 7e�eѴore7 
a1uovv 7b@euen| e�reuben1ev an7 7b@euen| rѴa�oulv |evঞn] ou| |he 
Ѵub7 
	evb]n ruo1evvĺ $hbv ruo1evv =uu|heu aLule7 |he nee7 =ou a rѴa�oul 
a]novঞ1 7evb]n |ooѴĺ 

	uubn] |he 1ueaঞon o= l� 7evb]n |ooѴķ 0ave7 on |he bn=oulaঞon 1oѴѴe1|e7 
an7 =ee70a1h ue1eb�e7ķ 1eu|abn avvulrঞonv �eue la7e |o heer 7b@euen| 
rѴa�oulv veraua|e �heueav |he bn|e]uaঞon o= rѴa�oulv =ou a 1ohevb�e 
e�reuben1e �av Ѵe[ av a ve1on7au� ruboub|�ĺ

$heve 7evb]n 1hob1ev �eue la7e bn rau| |o |uanvbঞon 7evb]neuv =uol 
e�bvঞn] 7b]b|aѴ 7evb]n |ooѴv an7 |o envuue |ha| an e�reuben1e 1ouѴ7 vঞѴѴ 
0e 1olrѴe|e7 bn b|v enঞue|� on a vbn]Ѵe rѴa�oulĺ 
uu|heu 7e�eѴorlen| 
1ouѴ7 rovvb0Ѵ� Ѵea7 |o a vra1e �heue aѴѴ rѴa�oulv �eue 7evb]ne7 bn 
|he vale bn|eu=a1eĺ $hbv vra1e �ouѴ7 aѴѴo� =ou a loue Yub7 |uanvbঞonaѴ 
7e�eѴorlen| a1uovv 7b@euen| rѴa�oulv av �eѴѴ av en1ouua]e 1uovvŊ
rѴa�oul e�reuben1evĺ

Conclusion
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�77bঞonaѴѴ�ķ |he ub]h| arruoa1h lb]h| 0e |o 7evb]n e�reuben1ev =ou |he 
lov| b7eaѴ 1on7bঞonv Cuv|ĺ $hbv �ouѴ7 aѴѴo� |he 7evb]neu |o Ѵe�eua]e 
|he a@ou7an1ev o= ea1h o= |he rѴa�oulv �b|hou| �ouu�bn] a0ou| |he 
1olrѴe|enevv o= an� rauঞ1uѴau e�reuben1e a1uovv aѴѴ a�abѴa0Ѵe rѴa�oulvĺ 
$he ub1hnevv o= |he b7eaѴ e�reuben1ev 1ouѴ7 =uu|heu bnYuen1e uveu 
0eha�bou 1on�euঞn] |hel |o b7eaѴ v1enaubo uveuv bnv|ea7 o= uvbn] �ha| 
|he� lb]h| ha�e hno�n ou e�re1|e7 =uol rav| e�reuben1evĺ 
oѴѴo�bn] |hbv 
arruoa1hķ |he bn|eu=a1e �ouѴ7 nee7 |o aѴѴo� =ou a 7evb]neu |o 1olrѴe|e 
|he e�reuben1e =ou one rѴa�oul bn |he 1ave a uveu 7oev no| ha�e a11evv 
|o aѴѴ |he rѴa�oulv bn�oѴ�e7 bn |he b7eaѴ v1enauboĺ

�n b7eaѴ v1enaubo =ou 
Ѵub7 	evb]n �ouѴ7 0e |o ha�e aѴѴ 7evb]neuvķ ]eneuaѴbv| 
ou vre1baѴbv| bn�oѴ�e7 bn a rauঞ1uѴau ruofe1| a0Ѵe |o 1oѴѴa0ouaঞ�eѴ� e7b|ĺ 
$hbv �ouѴ7 aѴѴo� |he &* 7evb]neuv |o =o1uv on |he bn|eua1ঞon Yo�ķ �hbѴe 
&� 7evb]neuv 1ouѴ7 =o1uv on |he ruora]aঞonv |o 7b@euen| rѴa�oulv an7 
UX writers could work to create the dialog and language used on the 
7b@euen| rѴa�oulvĺ $he enঞue e�reuben1e 0ebn] 7evb]ne7 bn one rѴa1eķ 
=a1bѴb|a|ev 0etteu ue�be� an7 o�euaѴѴ �be� o= |he enঞue ruo1evv a1uovv 
7b@euen| 7bv1brѴbnev an7 |eal lel0euvĺ �v 7evb]neu uoѴev e�oѴ�e an7 
|eal lel0euĽv bn�oѴ�elen| 0e1olev loue Yub7ķ ha�bn] aѴѴ 1olronen|v 
Ѵb�e bn one bn|eu=a1e �bѴѴ aѴѴo� =ou a loue vealѴevv |uanvbঞon 0e|�een 
7b@euen| |avhv an7 v|erv bn |he 7evb]n ruo1evvĺ


Ѵub7 	evb]nķ |huou]h b|v 7e7b1a|e7 bn|eua1ঞon Yo� |ooѴķ v1ueen 7evb]n 
|ooѴv an7 �ob1e 7evb]n |ooѴvķ bv heѴr=uѴ bn 7evb]nbn] a1uovv 7b@euen| 
rѴa�oulvķ 0u| vho�e7 |he Ѵblb|aঞonv �hen 7evb]nbn] bn a rѴa�oul 
a]novঞ1 =avhbonĺ User and designer feedback indicated that not all 
experiences should be propagated to their fullest extent on all platforms. 
�rঞon ub1h e�reuben1evķ =ou e�alrѴeķ aue no| b7eaѴ =ou �ob1eķ 0u| 1an 0e 
han7Ѵe7 loue e@e1ঞ�eѴ� on a v1ueenŊ0ave7 bn|eu=a1eķ Ѵea7bn] |o |he b7ea 
o= a han7o@ e�reuben1eĹ e�reuben1ev |ha| �bѴѴ 0ub7]e luѴঞrѴe rѴa�oulvĺ 
�a�bn] uo0uv| hb]hŊC7eѴb|� 7evb]n |ooѴv =ou 7bvঞn1| rѴa�oul |�revĸ v1ueen 
an7 �ob1eķ �bѴѴ =a1bѴb|a|e |he ub1h han7o@ e�reuben1evĺ �u|vb7e o= |he 
|ooѴ b| aѴvo e�rovev a ruo1evv o= 1ueaঞn] uo0uv| Ѵo� C7eѴb|� e�reuben1ev 
an7 |hebu |uanvbঞon |o a hb]heu C7eѴb|� ou|ru| an7 |he bn|eua1ঞonv |ha| 
o11uu |huou]h ur7aঞn] an7 ruora]aঞn] 7evb]n 7e1bvbonv a| one Ѵe�eѴ 
o= a0v|ua1ঞon |o ano|heu an7 0a1h a]abnĺ 
Ѵub7 	evb]n heѴrv |o a77uevv 
�ha| |he =u|uue o= ouu 7evb]n |ooѴv la� Ѵooh Ѵbheĺ
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�b�en =uu|heu e�rѴouaঞon o= 
Ѵub7 	evb]nķ � �ouѴ7 Ѵooh |o ruo7u1e hb]heuŊ
C7eѴb|� bn|eua1ঞ�e ruo|o|�rev =ou loue nuan1e7 uveu |evঞn]ĺ $he |ooѴ 
�bѴѴ nee7 |o e�ran7 |o han7Ѵe loue 1on|e�| a�aue vb|uaঞonv aѴѴo�bn] 
7evb]neuv |o vre1b=� 7evb]nv vu1h av a 7auh lo7e bn Ѵo� Ѵb]h| vb|uaঞonvĺ 
�77bঞonaѴѴ�ķ ঞle venvbঞ�e bn|eua1ঞonv �bѴѴ nee7 |o 0e 1onvb7eue7 =ou 
uevulrঞon o= an e�reuben1e =uol an bna1ঞ�e v|a|eĺ $hbv bv rauঞ1uѴauѴ� 
ueѴe�an| bn 1ave o= vevvbon 0ave7 e�reuben1evĺ �Ѵvoķ bn 1ave o= rѴa�oul 
a]novঞ1 7evb]nvķ |he uveuv �bѴѴ ha�e |o 0e aѴeu|e7 b= |he e�reuben1e 
bnbঞa|e7 on one rѴa�oul 0u| |hen bv han7e7 o@ |o ano|heu 7e�b1eĺ $hbv 
bvvue �av vuu=a1e7 =ou |houou]h 1onvb7euaঞon 0� one o= |he uveuv |evঞn] 
|he |ooѴĺ

�uo|o|�rbn] �ouѴ7 aѴvo 0e bntubue7 =ou 0o|h v1ueen an7 �ob1e bn|eu=a1evķ 
0� bn1Ѵu7bn] loঞon 7evb]n an7 voun7 7evb]n eѴelen|vĺ 
Ѵub7 7evb]n 1ouѴ7 
0e |ev|e7 a]abnv| o|heu rѴa�oulv |ha| e�bv| |o7a� vu1h av (Rķ �R an7 
]ev|uue 0ave7 bn|eu=a1evĺ �| �ouѴ7 uetubue e�rѴouaঞon bn|o uveu 0eha�bou 
an7 rѴa�oul 1on|e�| bn ou7eu |o 1uea|e a 1ohevb�e e�reuben1eĺ �av|Ѵ�ķ bn 
ou7eu |o lahe vuue 
Ѵub7 	evb]n 1ouѴ7 0e uve7 e@e1ঞ�eѴ� bn an bn7uv|u�Ľv 
|e1hnoѴo]� |ealķ bn|eua1ঞonv auoun7 |he 7evb]neu ņ 7e�eѴoreu han7o@v 
�ouѴ7 nee7 |o 0e bn�evঞ]a|e7 an7 7evb]ne7ĺ

$hou]h |he Ye�b0bѴb|� 0ubѴ| bn|o |hbv |ooѴ �bѴѴ lahe b| uve=uѴ =ou a �hbѴeķ 
we need to be watchful and test how Fluid Design would work for future 
rѴa�oulvķ no| �e| 1on1eb�e7ĺ 	oev b| vঞѴѴ hoѴ7 ur av 7evb]ne7 ou aue |hebu 
a77bঞonaѴ avre1|v |ha| �ouѴ7 bnYuen1e 7evb]n 1han]ev bn |he |ooѴĵ

�ѴѴ bn aѴѴķ 
Ѵub7 	evb]n a77uevvev vole o= |he tuevঞonv auoun7 7evb]nbn] 
rѴa�oulŊa]novঞ1 e�reuben1eķ 0u| 1ouѴ7 uve =uu|heu v|u7� �b|h loue 
7e|abѴv an7 nuan1ev =ou 7evb]neuv an7 |hebu uveuvĺ

Future Works
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Appendix

Workshop participant walking us through his design

Workshop participant drawing out wireframes
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Workshop participant connecting the mobile and voice flows

Showcasing the separation of experience and user interface
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Google Home handoff experience: Asking Google Home to “play The Crown on Netflix on my TV” triggering a 
ChromeCast attached to the TV to activate displaying the show  (“Google Home”)

A sketch of a possible welcome screen for the Fluid Design Tool containing recent file lookup options to 
create new project files
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A sketch of the interaction flow phase of the Fluid Design Tool showcasing actions and action stacks

A sketch of the interaction flow phase showcasing the action to action stack dragging interaction
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A sketch of the main multi-platform view of the Fluid Design Tool

A sketch illustrating several of the user interactions of the main interface
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A sketch representing screen and voice tools for their respective platforms

A sketch displaying the add platform functionality
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A sketch showcasing what the main Fluid Design interface would look like with a Handoff experience 
created

A sketch showcasing the Handoff flow in a single diagram versus across several viewports as show in the 
above image
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A sketch for a possible exportable diagram showcasing one experience across all designed platforms

Designing the Fluid Experiences

Designing the Fluid Design interface
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Fluid Design welcome screen UI

Fluid Design add platform prompt
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The Fluid Design presentation in the form of a webpage showcasing highlights from the entire work
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ľѶŊBb| �aubo �bn|en7o �ulrbn]ĺĿ Re70u00Ѵeķ �v|uororķ ���ĺue70u00Ѵeĺ
1olņreorѴeņav|uororņ�ouhvņƐѵƏƕѶѵƏƒŊѶŊ0b|ŊlauboŊnbn|en7oŊfulrbn]ĺ

�0eѴeķ �b1hĺ �euvonaѴ �n|eu�be�ĺ ƑƓ �au1h ƑƏƐѶ

ľ�7arঞ�e (be�vĺĿ �7arঞ�e (be�vķ ���ĺa�uueĺ1olņvurrou|ņue=euen1eņ
a7arঞ�eŊ�be�vĺ

ľ�7o0e Be|v on (ob1e �b|h "a�vrubn] �1tubvbঞonĺĿ �7o0e BѴo]ķ �7o0e 
�ollunb1aঞonv $ealķ Ɛѵ �ruĺ ƑƏƐѶķ |he0Ѵo]ĺa7o0eĺ1olņa7o0eŊ0e|vŊ
onŊ�ob1eņĺ

ľ�7o0e ��* ƑƏƐѵĺ 	a� Ɛ �e�no|e Ő�har|eu ƒőĺĿ +ou|u0eķ �7o0e �ueaঞ�e 
�Ѵou7ķ ƒ �o�ĺ ƑƏƐѵķ ���ĺ�ou|u0eĺ1olņ�a|1hĵ�Ʒ7nōƖuƐt| Ѷvş|ƷƐƓƐƑvĺ

�Ѵfo�a�vbuķ �ou=ĺ �euvonaѴ �n|eu�be�ĺ ƐƏ 
e0uuau� ƑƏƐѶ

�rrѴe �n1ĺ ľ"bubĺĿ "bub Ŋ "�v|el �ara0bѴbঞev Ŋ ��" �ulan �n|eu=a1e 
�ub7eѴbnevķ 7e�eѴoreuĺarrѴeĺ1olņbovņhulanŊbn|eu=a1eŊ]ub7eѴbnevņ
v�v|elŊ1ara0bѴbঞevņvbubņĺ

Bo|anaѴ�ঞ1vĺ ľ(ob1e �ha|0o|v �vĺ �evven]eu Bo|vĹ ��eu�|hbn] +ou �ee7 
|o �no�ĺĿ (ob1e �na0Ѵe7 �ha|0o|v (vĺ �evven]eu Bo|vĹ ��eu�|hbn] +ou 
�ee7 $o �no�ķ ƑƐ 
e0ĺ ƑƏƐѶķ 0o|anaѴ�ঞ1vĺ1oņ0Ѵo]ņƑƏƐѶņƏƑņƑƐņ�ob1eŊ
1ha|0o|vŊ�vŊlevven]euŊ0o|vņĺ

ľBubѴ7bn] a �ha|0o| �b|h 	baѴo]Yo� an7 �oo]Ѵe �Ѵou7 �Ѵa�oulĺĿ 
+ou|u0eķ �oo]Ѵe �Ѵou7 �Ѵa�oulķ Ɩ 
e0ĺ ƑƏƐѶķ ���ĺ�ou|u0eĺ1olņ
�a|1hĵ�ƷƔuƓ���=eƓR�ĺ

�aѴ�a7aķ �ona|hanĺ ľ�ulanŊ�en|eue7 	evb]n �uѴ|uueĹ � $uanvbঞon $o 
�ov|lo7eun "o[�aue 	e�eѴorlen|ĺĿ &nb�euvb|� o= �aѴb=ounba �ov �n]eѴevķ 
ƑƏƐѵĺ

�aѴ�a7aķ �ona|hanĺ �euvonaѴ �n|eu�be�ĺ Ɛѵ �rubѴ ƑƏƐѶ
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�au7eѴѴoķ �enĺ ľ$he 	b@euen1e Be|�een �n=oulaঞon �u1hb|e1|uue Ő��ő an7 
�a�b]aঞonĺĿ �beѴven �oulan �uourķ ƑƑ �une ƑƏƐƓķ ���ĺnn]uourĺ1olņ
auঞ1ѴevņbaŊ�vŊna�b]aঞonņĺ

ľ�oѴѴa0ouaঞon on "ale 	o1ulen|ĺĿ �7o0e *	 &veu (ob1eķ ƑƐ �auĺ ƑƏƐѵķ 
a7o0e�7ĺuveu�ob1eĺ1olņ=ouulvņƒƔƒƏƏƕŊa7o0eŊ�7Ŋ=ea|uueŊuetuev|vņ
vu]]evঞonvņƐƒƏѵƐѶƑѵŊ1oѴѴa0ouaঞonŊonŊvaleŊ7o1ulen|ŊueaѴŊঞleŊouŊ
1he1hĺ

�onnoѴѴ�ķ 	banaĺ �euvonaѴ �n|eu�be�ĺ Ɠ �rubѴ ƑƏƐѶ

ľ$he �oѴѴa0ouaঞ�e �n|eu=a1e 	evb]n $ooѴĺĿ 
b]laķ ���ĺC]laĺ1olņ
=ea|uuevĺ

ľ$he �on�euvaঞonaѴ &� an7 )h� �| �atteuv  Ň  �1ঞonv on �oo]Ѵe  Ň  �oo]Ѵe 
	e�eѴoreuvĺĿ �oo]Ѵeķ �oo]Ѵeķ 7e�eѴoreuvĺ]oo]Ѵeĺ1olņa1ঞonvņ7evb]nņĺ

�ua�=ou7ķ �aѴe0ĺ �euvonaѴ �n|eu�be�ĺ ƒ 	e1el0eu ƑƏƐƕ

�uo�eѴķ �hauѴev Rĺķ e| aѴĺ ľ�en7eue7 (ob1e an7 Ro0o| �nঞঞevĹ �eu1erঞonv 
an7 Rea1ঞonv o= �aѴe an7 
elaѴe "u0fe1|vĺĿ ƑƏƏƖ ����ņR"� �n|eunaঞonaѴ 
�on=euen1e on �n|eѴѴb]en| Ro0o|v an7 "�v|elvķ ƑƏƏƖķ 7obĹƐƏĺƐƐƏƖņ
buovĺƑƏƏƖĺƔƒƔƓƑƏƓĺ

ľ	eCnbঞon o= �en7eu 0� ��=ou7 	b1ঞonaubevĺĿ ��=ou7 	b1ঞonaubev Ň 
�n]Ѵbvhķ ��=ou7 	b1ঞonaubevķ enĺo�=ou77b1ঞonaubevĺ1olņ7eCnbঞonņ
]en7euĺ

ľ	evb]n �ub7eѴbnevĺĿ &0eu 	e�eѴoreuvķ &0euķ 7e�eѴoreuĺu0euĺ1olņ7o1vņ
ub7euvņ]ub7evņ7evb]nŊ]ub7eѴbnevĺ

ľ	evb]n �uo1evvĺĿ �la�on �Ѵe�a (ob1e 	evb]n �ub7eķ 7e�eѴoreuĺala�onĺ
1olņ7evb]nbn]Ŋ=ouŊ�ob1eņ7evb]nŊruo1evvĺ

	hbuķ �e�bnĺ ľ�n|uo7u1ঞon |o 	baѴo]
Ѵo�ĺĿ +ou$u0eķ Ɛ 	e1ĺ ƑƏƐƕķ ���ĺ
�ou|u0eĺ1olņ�a|1hĵ�Ʒ	h,l(��o��oĺ
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ľ	baѴo]Yo�ĺĿ 	baѴo]Yo�ķ 7baѴo]Yo�ĺ1olņĺ

ľ	baѴo]Yo�ĺĿ )bhbre7baķ )bhble7ba 
oun7aঞonķ ƐƏ �ruĺ ƑƏƐѶķ 
enĺ�bhbre7baĺou]ņ�bhbņ	baѴo]Yo�ĺ

ľ$he 	b]b|aѴ 	evb]n $ooѴhb|ĺĿ "he|1hķ vhe|1harrĺ1olņĺ

ľ	o1v Bavb1vĺĿ 	baѴo]Yo�ķ 7baѴo]Yo�ĺ1olņ7o1vĺ

	u7Ѵe�ķ �anĺ ľ�euvre1ঞ�evĹ �o� |o �ahe a �oo7 �ha|0o|ĺĿ �beѴvenķ ƑƐ 
�uѴ� ƑƏƐƕķ ���ĺnbeѴvenĺ1olņeuņenņbnvb]h|vņne�vņƑƏƐƕņreuvre1ঞ�evŊ
ho�Ŋ|oŊlaheŊaŊ]oo7Ŋ1ha|0o|ĺh|lѴĺ

ľ���ƔĹ)ha| �v Revronvb�e 	evb]nĵĿ Re77b|ķ ƑƖ �o�ĺ ƑƏƐƕķ ���ĺue77b|ĺ
1olņuņe�rѴabnѴbhebl=b�eņ1ollen|vņƕ]7�Ə�ņeѴbƔ�ha|ōbvōuevronvb�eō
7evb]nņĺ

$he 
beѴ7 �ub7e |o �ulanŊ�en|eue7 	evb]nĹ 	evb]n �b|ĺ �	��ķ ƑƏƐƔĺ


ubvh0eu]ķ �eoķ an7 �hauѴev �al07bnĺ �uevulrঞ�e 	evb]nĹ 	evb]n 
�uo�o1aঞonv =ou �nno�aঞonĺ �ou]an �au=lannķ an �lrubn| o= �Ѵve�beuķ 
ƑƏƐѵĺ

�eeu|vķ 	a�b7ĺ ľ�olraubn] (ob1e �ha| an7 $e�| �ha| bn a �ollunb1aঞon 
$ooѴ =ou �n|eua1ঞ�e $eѴe�bvbonĺĿ �uo1ee7bn]v o= |he Ɠ|h �ou7b1 �on=euen1e 
on �ulanŊ�olru|eu �n|eua1ঞon �han]bn] RoѴev Ŋ �ou7b��� ļƏѵķ ƑƏƏѵķ 
7obĹƐƏĺƐƐƓƔņƐƐѶƑƓƕƔĺƐƐѶƑƔƒƕĺ

�ubLnķ �attĺ ľ"|au| �o7bn] �b|h )bue=ualevĺĿ � �bv| �rau|ķ � �bv| �rau|ķ 
ƐѶ 
e0ĺ ƑƏƐƓķ aѴbv|arau|ĺ1olņ1oѴulnņv|au|Ŋ1o7bn]Ŋ�b|hŊ�bue=ualevĺ

ľ�oo]Ѵe �oleĺĿ �oo]Ѵe "|oueķ �oo]Ѵeķ v|oueĺ]oo]Ѵeĺ1olņruo7u1|ņ
]oo]Ѵeōholeĺ
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�aѴѴķ �n|hon�ĺ ľBo| &*Ĺ ƐƏ "|erv |o �ueaঞn] a �uea| &veu ��reuben1eĺĿ 
�u1$ou1hķ ƒƐ �uѴ� ƑƏƐѵķ au1|ou1hĺ1olņ0Ѵo]ņ0o|Ŋu�ņĺ

�uan]ķ �hun]Ŋ�hbn]ķ an7 �ubh "|oѴ|eulanĺ ľ�o� �n|eua1ঞ�e �uঞ=a1|v 
ļ�han]eĽ o�eu $bleĺĿ �uo1ee7bn]v o= |he ƕ|h �ou7b1 �on=euen1e on 
�ulanŊ�olru|eu �n|eua1ঞon �ahbn] "enve $huou]h 	evb]n Ŋ �ou7b��� 
ļƐƑķ ƑƏƐƑķ 7obĹƐƏĺƐƐƓƔņƑƒƖƖƏƐѵĺƑƒƖƖƏѶѵĺ

�uan]ķ �hun]Ŋ�hbn]ķ an7 �ubh "|oѴ|eulanĺ ľ$elrouaѴb|� bn �n|eua1ঞon 
	evb]nĺĿ �uo1ee7bn]v o= |he ƑƏƐƐ �on=euen1e on 	evb]nbn] �Ѵeavuua0Ѵe 
�uo7u1|v an7 �n|eu=a1ev Ŋ 	��� ļƐƐķ ƑƏƐƐķ 7obĹƐƏĺƐƐƓƔņƑƒƓƕƔƏƓĺƑƒƓƕƔƕƑĺ

ľ�n=oulaঞon �u1hb|e1|uue Bavb1vĺĿ &va0bѴb|�ĺ]o�ķ 	erau|len| o= �eaѴ|h 
an7 �ulan "eu�b1evķ Ѷ �1|ĺ ƑƏƐƒķ ���ĺuva0bѴb|�ĺ]o�ņ�ha|Ŋan7Ŋ�h�ņ
bn=oulaঞonŊau1hb|e1|uueĺh|lѴĺ

�un]ķ �eeh�oun]ķ an7 �ubh "|oѴ|eulanĺ ľ�a|eubaѴ �uo0eĺĿ �uo1ee7bn]v o= 
|he 
b[h �n|eunaঞonaѴ �on=euen1e on $an]b0Ѵeķ �l0e77e7ķ an7 �l0o7be7 
�n|eua1ঞon Ŋ $�� ļƐƐķ ƑƏƐƐķ 7obĹƐƏĺƐƐƓƔņƐƖƒƔƕƏƐĺƐƖƒƔƕƒƐĺ

�aѴ0a1hķ �alevĺ ľ$he ��|h o= ѶƏƏ�ѵƏƏĺĿ 	uĺ 	o00Ľvķ Ɛ �anĺ ƑƏƏƑķ ���ĺ
7u7o00vĺ1olņ|heŊl�|hŊo=ŊѶƏƏ�ѵƏƏņƐѶƓƓƐƑƒƖƑĺ

�aѴ0a1hķ �blĺ ľ$he 
buv| Revronvb�e 	evb]n )e0vb|eĹ �u7b Ő1bu1a ƑƏƏƑőĺĿ 
�*��R������� ��
�R��$���ķ ƐƓ 	e1ĺ ƑƏƐƔķ e�reuben1bn]bn=oulaঞonĺ
1olņƑƏƐƑņƏƕņƑƑņ|heŊ=buv|Ŋuevronvb�eŊ7evb]nŊ�e0vb|eŊau7bŊ
1bu1aŊƑƏƏƑņĺ

�bttѴeķ �ohn an7 Buu1e �eeķ 7bue1|ouvĺ Buu1e �eeĹ � )auubouĽv �ouune�ĺ 
)auneu �ole (b7eoķ ƑƏƏƏĺ

�aev|ubķ �eahķ an7 Ron )ahhau�ĺ ľ&n7euv|an7bn] Rerabu av a �ueaঞ�e 
�uo1evv o= ��eu�7a� 	evb]nĺĿ �uo1ee7bn]v o= |he Ѷ|h ��� �on=euen1e on 
�ueaঞ�b|� an7 �o]nbঞon Ŋ �ş� ļƐƐķ ƑƏƐƐķ 7obĹƐƏĺƐƐƓƔņƑƏѵƖѵƐѶĺƑƏѵƖѵƒƒĺ
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�au1otteķ �|hanĺ ľRevronvb�e )e0 	evb]nĺĿ � �bv| �rau| $he 
uѴѴķ � �bv| 
�rau|ķ ƑƓ �anĺ ƑƏƐƒķ aѴbv|arau|ĺ1olņauঞ1Ѵeņuevronvb�eŊ�e0Ŋ7evb]nĺ

�auঞnķ BeѴѴaķ an7 Buu1e �ĺ �anbn]|onĺ &nb�euvaѴ �e|ho7v o= 	evb]nĹ 
ƐƏƏ )a�v |o Reveau1h �olrѴe� �uo0Ѵelvķ 	e�eѴor �nno�aঞ�e �7eavķ an7 
	evb]n �@e1ঞ�e "oѴuঞonvĺ Ro1hrou| �u0Ѵbvheuvķ ƑƏƐƑĺ

�ubveķ �e�bnķ an7 Ron )ahhau�ĺ ľBub7]bn] 	evb]neuvĽ �n|enঞonv 
|o �u|1olev �b|h �onv|uu1ঞ�bvlĺĿ �uo1ee7bn]v o= |he Ѷ|h ��� 
�on=euen1e on 	evb]nbn] �n|eua1ঞ�e "�v|elv Ŋ 	�" ļƐƏķ ƑƏƐƏķ 
7obĹƐƏĺƐƐƓƔņƐѶƔѶƐƕƐĺƐѶƔѶƑƑƖĺ

��euvķ Bua7ķ e| aѴĺ ľ�av|ķ �ueven|ķ an7 
u|uue o= &veu �n|eu=a1e "o[�aue 
$ooѴvĺĿ ��� $uanva1ঞonv on �olru|euŊ�ulan �n|eua1ঞonķ �oѴĺ ƕķ noĺ Ɛķ 
ƑƏƏƏķ rrĺ ƒŋƑѶĺķ 7obĹƐƏĺƐƐƓƔņƒƓƓƖƓƖĺƒƓƓƖƔƖĺ

�beѴvenķ �a0ohĺ ľƐƏ �euubvঞ1v =ou &veu �n|eu=a1e 	evb]nĺĿ �beѴven �oulan 
�uourķ Ɛ �anĺ ƐƖƖƔķ ���ĺnn]uourĺ1olņauঞ1Ѵevņ|enŊuva0bѴb|�Ŋheuubvঞ1vņĺ

�beѴvenķ �aho0ĺ ľ�ouve �vĺ 
bn]euv av �nru| 	e�b1eĺĿ �beѴven �oulan 
�uourķ ƐƏ �ruĺ ƑƏƐƑķ ���ĺnn]uourĺ1olņauঞ1ѴevņlouveŊ�vŊCn]euvŊ
bnru|Ŋ7e�b1eņĺ

�beѴvenķ �aho0ķ an7 RoѴ= �oѴb1hĺ ľ�euubvঞ1 ��aѴuaঞon o= &veu �n|eu=a1evĺĿ 
�uo1ee7bn]v o= |he "����� �on=euen1e on �ulan 
a1|ouv bn �olruঞn] 
"�v|elv �lro�eubn] �eorѴe Ŋ ��� ļƖƏķ ƐƖƖƏķ 7obĹƐƏĺƐƐƓƔņƖƕƑƓƒĺƖƕƑѶƐĺ

�ab7uķ Ru0bnbĺ �euvonaѴ �n|eu�be�ĺ ƐƖ �rubѴ ƑƏƐѶ

�7olķ )bѴѴbalķ e| aѴĺ ľ&n7euv|an7bn] )h� )e �ueveu�e "ole $hbn]v an7 
	bv1au7 �|heuv bn |he �on|e�| o= �n|eua1ঞon 	evb]nĺĿ �uo1ee7bn]v o= |he 
Ƒƕ|h �n|eunaঞonaѴ �on=euen1e on �ulan 
a1|ouv bn �olruঞn] "�v|elv 
Ŋ ��� ƏƖķ ƑƏƏƖķ 7obĹƐƏĺƐƐƓƔņƐƔƐѶƕƏƐĺƐƔƐѶѶѵƑĺ
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�Ѵvenķ 	an Rĺķ an7 "1ott Rĺ �Ѵelleuĺ ľ$he 
u|uue o= &veu �n|eu=a1e 	evb]n 
$ooѴvĺĿ ��� ļƏƔ ��|en7e7 �0v|ua1|v on �ulan 
a1|ouv bn �olruঞn] 
"�v|elv Ŋ ��� ļƏƔķ ƑƏƏƔķ 7obĹƐƏĺƐƐƓƔņƐƏƔѵѶƏѶĺƐƏƔƕƐƑƓĺ

�Ľ$ooѴeķ �ubnĺ �euvonaѴ �n|eu�be�ĺ ƑƏ �au1h ƑƏƐѶ

�areu "b]naѴvķ �oo]Ѵeķ rareuvb]naѴvĺ�b|h]oo]Ѵeĺ1olņĺ

ľ�uo|o|�rbn] �la�on �Ѵe�a "hbѴѴv �b|h "a�vrubn]ĺĿ +ou$u0eķ 	a00Ѵe �a0ķ 
Ɛƒ �1|ĺ ƑƏƐƕķ ���ĺ�ou|u0eĺ1olņ�a|1hĵ�Ʒѵ" B07
l)ƒoş|Ʒƒvĺ

Rovvonķ �au� Be|hķ e| aѴĺ ľ$he 	evb]neu av &veuĹ BubѴ7bn] Retubuelen|v 
=ou 	evb]n $ooѴv =uol 	evb]n �ua1ঞ1eĺĿ �ollunb1aঞonv o= |he ���ķ �oѴĺ 
ƒƐķ noĺ ƐƐķ ƐƖѶѶķ rrĺ ƐƑѶѶŋƐƑƖѶĺķ 7obĹƐƏĺƐƐƓƔņƔƏƏѶƕĺƔƏƏƖƏĺ

"a@euķ 	anĺ �b1uobn|eua1ঞonvĺ �ĽRebѴѴ�ķ ƑƏƐƓĺ

"ureu �aubo Runĺ �bn|en7oķ vureulaubouunĺ1olņenņbn7e�ĺh|lѴĺ

"|oѴ|eulanķ �ubhķ an7 �alev �beu1eĺ ľ	evb]n $ooѴv bn �ua1ঞ1eĺĿ �uo1ee7bn]v 
o= |he 	evb]nbn] �n|eua1ঞ�e "�v|elv �on=euen1e on Ŋ 	�" ļƐƑķ ƑƏƐƑķ 
7obĹƐƏĺƐƐƓƔņƑƒƐƕƖƔѵĺƑƒƐƕƖѵƐĺ

ľ$he Rhbno )bn7o�ĺĿ Rhbno ƒŊ	 �o7eѴbn]ķ 7o1vĺl1neeѴĺ1olņuhbnoņƔņ
heѴrņenŊuvņuveuōbn|eu=a1eņuhbnoō�bn7o�ĺh|lĺ

$or7fbanķ �Ѵ0eu|ĺ �euvonaѴ �n|eu�be�ĺ ƐƓ �rubѴ ƑƏƐѶ

$o�0oeķ �n7euvĺ ľ&veu �n|eu=a1e 	evb]n �atteunvĺĿ &� �atteunvķ ubŊratteunvĺ
1olņĺ 

)aѴѴa1eķ ��anĺ ľ�uѴঞrѴa�eu �7bঞn] bn 
b]la ŋ 
b]la 	evb]nĺĿ 
b]la 
	evb]nķ 
b]la 	evb]nķ ƑѶ "er|ĺ ƑƏƐѵķ 0Ѵo]ĺC]laĺ1olņluѴঞrѴa�euŊ
e7bঞn]ŊbnŊC]laŊѶ=ѶƏƕѵ1ѵ1ƒaѵĺ
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)e0v|euķ �auhĺ ľ"a�vrubn] �v �o� �au| o= �7o0eĺĿ "a�vrubn]ķ Ɛѵ �ruĺ 
ƑƏƐѶķ ���ĺva�vrubn]ĺ1olņ0Ѵo]ņva�vrubn]ŊbvŊno�Ŋrau|Ŋo=Ŋa7o0eņĺ

)e0v|euķ �auhĺ ľ)ha| ��eu 	evb]neu "houѴ7 �no� �0ou| (ob1eĺĿ 

buv|�auhĽv 	evb]n 	ub�enķ ƒ �u]uv| ƑƏƐƕķ �e� +ouhķ �e� +ouh

ľ)ha| �v a 
Ѵo�1hau|ĺĿ �u1b71hau|ķ ƐƔ �a� ƑƏƐѶķ ���ĺѴu1b71hau|ĺ1olņ
ra]evņ�ha|ŊbvŊaŊYo�1hau|Ŋ|u|oubaѴĺ

ľ)ha| �v an �nঞ|� ReѴaঞonvhbr 	ba]ualĺĿ �u1b71hau|ķ Ɛƕ �ruĺ ƑƏƐѶķ ���ĺ
Ѵu1b71hau|ĺ1olņra]evņeuŊ7ba]ualvĺ

ľ� )hoѴe �e� )a� |o �oѴѴa0oua|e �ueaঞ�eѴ�ĺĿ 
ueehan7 0� �n(bvbon Ň 
	evb]n Betteuķ 
av|euŊ$o]e|heuķ ���ĺbn�bvbonarrĺ1olņ=ea|uueņ=ueehan7ĺ

)bѴ|veķ �ea|heuķ an7 �ubh "|oѴ|eulanĺ ľ�u1hb|e1|uuev o= �n|eua1ঞonĺĿ 
�uo1ee7bn]v o= |he ѵ|h �ou7b1 �on=euen1e on �ulanŊ�olru|eu 
�n|eua1ঞon ��|en7bn] Boun7aubev Ŋ �ou7b��� ļƐƏķ ƑƏƐƏķ 
7obĹƐƏĺƐƐƓƔņƐѶѵѶƖƐƓĺƐѶѵƖƏƒѶĺ

ľ$he )ouѴ7Ľv �ov| �o�eu=uѴ "1ueen 	evb]n $ooѴĺĿ �n(bvbon "|u7bo Ň "1ueen 
	evb]nĺ Re7evb]ne7ĺķ ���ĺbn�bvbonarrĺ1olņv|u7boĺ

,ere7aķ Buan7onĺ �euvonaѴ �n|eu�be�ĺ ƑƓ �au1h ƑƏƐѶ

,han]ķ *baoķ an7 Ron )ahhau�ĺ ľ&n7euv|an7bn] |he RoѴe o= 	evb]neuvĽ 
�euvonaѴ ��reuben1ev bn �n|eua1ঞon 	evb]n �ua1ঞ1eĺĿ �uo1ee7bn]v o= 
|he ƑƏƐƓ �on=euen1e on 	evb]nbn] �n|eua1ঞ�e "�v|elv Ŋ 	�" ļƐƓķ ƑƏƐƓķ 
7obĹƐƏĺƐƐƓƔņƑƔƖѶƔƐƏĺƑƔƖѶƔƔѵĺ
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