


WE NEED
UNIFICATION




ONE: ONE IS NOT ENOUGH
UNIFIED PRINCIPLES OF INTERACTION

Environments

nnnnnnnnnnn



HOW TO IDENTIFY
UNIFYING PRINCIPLES?



LANGUAGE




PHYSICAL ACTION




PHYSICAL
ACTION IS
OFTEN

MEDIATED
BY TOOLS




- _i_r'-"-.__
r"'"- -=.;='.-

T R OF T@C)Lsf-__._%z’“’

T

'I'

! _:1_%

B
- 1y TR
|I=|.I"_p "'..'I.-I".J |.'. '51-
.. JIIL I . PII L |







A PENCIL




A RULER!

A PAPER WEIGHT!




_.-n} Home Insert Page Layout References Mailings Review. View Nuance PDF

.'_"'.'s.a n [.[_I-EQISFT

| |TLD-! ==| v= Breaks - Py @j ‘ ] . Indent | Spacing | | Ll T ;r t@ I _1 ol

L . _ =2 - B F= L ] . e e 3 . el i j | _IEL

| |A|Fonts ~ = . | — == i’ﬁ'hﬂﬂ Mumbers + a;E Leit 10" = EE' Before: |0 pt i5 I—J = : o . |

1EMEs ' Margins Orientation Size Columns _ N Watermark Page Page | _._ = 1l —=|| Pasition Bring to Sendtc Text Align Group Rotate
- | Q| Effeds - B - - - bt Hyphenation ~ S Color~ Borders || 2 Right 0° [ /] 4= After. 0 pt - =~  Front* Back- Wrapping- - . |

~ Themes Page Setup e Page Background Paragraph 1 Arrange

KSRE 0581 Providng My ash =and morter of mix 1:15:3 (1 coment 15 Ty ash ;3 =zand ) mckudng
oot of sl materisiE, laog cherges HOM Of machinery compiale = per specifications. KIAE 426
Providing and laying m poslion renforc=d cemend conorete of design mix B0 wiEN OPC cement @
T2Kge, with 40mm and down size graded granie melsl comemm aggmgeler. B0 cum = fne

tes @ 0465 com, t . b bl i o frry 15 oo, Mk vilrated for ESAE 0541 frowdng My =sh sand modsr of max 1:15:3 (1 cmment : 15 fiy 2=5h @ 3 sand ) incuting o=t of &l matenss, [ne, change= HOH

o = P foce: Beved Tox i il I —— ) Of macfen=ry complel= == p=r sp=cificalions. XSAE 426: PFrovidng and imang in position reinforosd cement concre=l= of de=sagn mix M10 with 02C
b v tached piled " s s il fosts, strubs, Butt b o bac oamek {3 ZXNgs, wlth an] dosn == grade] granle mels cose aooegales. 0892 com and fine aggregetes @) 0465 cum, machn=

micos] conoree L= & mre=ing 15 gy ok vilral=d for &8 works = foundstion ginth and ground fioor vl Tor eebaeeng walls nefum
ourses, pers, sbhulmenls, oxang, U=d bodks, andhor Docks |, gl sendow i, Tlel= o, ciudeg . o

oot of s materisis. b, HOM of machinery, curing, complete &« per =pecifications. wallz, walls (=ny Uickness | ociuding eiteched mleslers, cobemeoe, gers, sbimenls, gllers. foxle, siods, Duilresses, siving or lacing courses,

g, shuiments, copng, Ded Diocks, snchor Docks | plan window offs, el =ct includng cost of o materiie. iafr, HOM of mackinery,

g, canpele = per spealicalions.
e Mg, KBS 4.1, 45 KSRE 053, Provading My 2sh sand moriar of mix 1:15:3 {1 cement :

15 My ash ;3 =and ) inchuding oot of il maberisis, bty charges HOM OF macfinery compiete == pr
=peiication. £5A2 426 Provdng and leying in position remforoed cement conorete of demgn me M0
wilh OPC c=ment @ Z20Rge, wilh 40mm and down sze graded granile melst coars= aoprefes,. 040
cum and fine sogregater ) 0955 cum, machine mixed concrebe Lid in Lypers oot excesdiog 15 ops Mick

ey g, KBS 4.1, 45 K523 054.)..; Srovedng iy 2=h sand mortar of mix 1:15:3 {1 coment : 15 fiy ash @ 3 sand ) nciudeng oost of 2
malerals, ox dog= HOM Of madmey compiele = pr speoflicaiios. K528 426 froateg and laying i position meanfloro=] o=ment
oot of design mix HM10 with 02C coment §F Z230Kgs, wath 90mm and doem size graded granile mefal coaree aooregefes 0897 com and e

) 1465 cum, machine mixed concrete ke i e 15 gy, tick vitrabed for al works in foundation =nd
wilrated for o works o foundstion gt and ground Tioor bevel for retmneg walls refum wals, walls e . o m 1 Layers ol exce=ting 15 o, mn plnith snd ground

Ly Mhics 3 inct : : e : fMiooxr b= for relsseng walls refumn walls, walls (any Hicke=s=s) ndudeng aiiached plesiers, columm, pers, abutiments, pilars. Posts, sinds,

ke o b il : S i i il Tiliets ullre=s=, =g o bong cours=s, pers. aulments, oopng, Ded Ghocks, andor Doclks || plan wendow Qs iy oo, sciuteng o=t of =

et including ot of ol materisls. b HOM of e b v v o materisb. g, HOM of madfenery, cunng, complete & oo specifications. Speclcsion o, KBS 4.1, 456

Sl e, KBS 4.1, 46
KSRE 0541 Prowdeng My =sh =snf morisr of mmix 1:15:3 {1 coment : 15 fiy 2=h ;3 sand ) sclutding oosf of &l matensis, oy, chenges SO

OF maciey compiele & per specficetions. KSAS 42.6: Provting and kayng i position renforoesd] cementt concrstte of design max #1130 wath OPC ||

XSRS 0581, Providng My ah =and morter of mix 12153 (1 comet 0 15 My 2=h ;3 =zand ) inchudng
o=t of =l matmisls, Lo cherge HOM OF machinery compisle == per =pecificstion. KSRE 426:
Srovithing and laying i posifion reinforoet cement concrete of design moc S0 with O cement @
TKgr, with 40mm and down zize graded granie metsl comee agormgelen. 08T cum and e

aggeptes @ 0455 omm, madee mosl onodle w1 n eEs ool aoe=®g 15 gpE



e g |
h-r.a.-.;:_-;:’; _"I":—:E.rﬁﬁf} '

2 en 1o sertin fy ".'.""'r".-I‘-"‘;h'!'r

sbapices ou l:l-.l‘ll-'_ll' la carts o
i-|||'|,|.|-.l'.||l'i-+|". ks

— - ._' e
fﬂlﬂq{lnfluhn&l todos los colores et M7

- R p-i-......
— wﬁ |-|| n -I'J. f ¢
|I Talpn g - Loy . canthngal =

I 1
S i-mn-...u- '-_.|I-I ~A0RD s mi‘:} -".. i’ calaTe

i :

MPHHH!IIEﬂIl

1s schalpisiesta :]"u:.ﬁ;lﬁi_uE'_*l‘

y Lae al porvenir er el oja dal %o







yata - Microsoft Excel

Fage Layout Farmulas Data Review

Sheet Insert

or—a | i - .
I _ﬁmoﬁmto@@m 4 J a Q
PivotTable Table Cnlumn Line Fie Bar Area Other Picture [GX Shapes || Hyperlink Text Header WordArt Signature Object Symbol
b a i - iy [Scatl:er]"’ Charts"’ -3 Eraphlc s | Box & Footer Fi ~ Line Y
. 1y Y = e S e
A A B C D E E (5 H J K L M
-I !
Z |
a
4 Store [x]Sales (=] Region  Sales TDTAL SALES BY CATEG'DRY
5 | Store | 8 313,765 West @5 1,718,258
& Store 2 5 107,160 South s 534,389
r | Store 3 3 351,751 Midwest (DS 1,009,266
8 | Store 4 $ 131,047 East s 900,431 |
7 | Store 3 s 2321 36 Total 5 4,162,346,
10 | Store & - 167,462
11 | Store 7 & 210,073
12| Store8 S 308,092
13 Store 9 5 Q7492 Category Sales
14 | Stare 10 § 393,484 Auvtomotive I 86,285
13 | Store 11 5 396,891 (Gardening l 52,048
16 | Store 12 § 151,148 Electronics [ 83,024
17 | Store 13 L 251,390 Jerwelry - 3,035
18 | Store 14 5 392776 Sporting E_ 50,016




Manhattan's at Work and Home population by hour

N12 - B )
Al B | L Lk |k t x| H I | | A o B e S R | Ul v W X Y L AR AR AL AD AE AF Al AH Al A) AK AL AMANAD AP ACH AR AS Al ALAN AW AKX AY A
Mew Game Controls About Close Game

Cursed Zombie was hit for 278 (+28) damage. - ;
Cursed Zombie was hit for 278 (+28) damage.
Cursed Zomble was hit for 278 (+28) damage., Letters Collections Help
Cursed Zoambie has died!
Cary has earmed 765 (+15) famel
Cary has harvested 2 blood from the fallen Cursed Zombie! Hall of Fame Achievements List Statistics Import Data |

1 Cary has achiewved lewel 12! . - |

2 XA D00 X000 20K X 20 DO 300 MO MO X X 0K 30K XK X O 0 O MO M0 O MO MO XX Title: Duelist

3 A K A XK KK KK MK KK XK XX XX XK XX KK KX KX KX XX KX XX XX XX XX XX XX|MName: Cary Mame: Vampire

4 Wl 00 B XX XK XX KX XX XK MM Xl MK XM MK X KX X KX XX XX X XX X XX Xi|Level: 12 Lewvel: 13

5 XX XX XX XX XX|Health: 370 f 370 Health: 407 J 407

B XX X0 MM b XX XX|Fame: 17230 f 18910 Energy: 49 [ 49

i A XA KA - XX XX

e XX XX XX - XX XX)Arttack: 21 Abilities:

9 M M XX X¥ XX|Defense: 28 Life Leech

10 XX XX W XX XX|Accuracy: 21 Flaming Corpse

11 X WX XX XX XX Luck: 34 MNone

12 KK XX XX XX XX]Available Points: 2

13 WO MM MM XX XX

14 XX XX HX XX XX|Melee: Shovel of Experience Melee:

15 XX M Mx XX XX|Ranged: Pistol for Dentistry Ranged:

16 K MK XX XX XX|Condition: Mone Condition:

. 15 AR KX AX KX X .
JA HORSE 18 XK KK KX Xx xx| -
aaelai il bk 19 WX MK XX XX MOC MK O XX XX MO0 XX XX XX XX XX XX XX XX XX XX XX XX XX XX XX ‘-m
joey Cherdarchuk E @cherdarchuk | www.clarlr;hnrseanalytics.com.fblng 20 WOk 20 WO X XK XX XK X B O 0L WK XL WK MOl XK XX KX XK KX KK XM XK KK XK '
B - [ i t irs 21 A A O XX KK KK XX XM XK KX MK XK KK KX MX KK XX KK X XX XX MK XX XX XX =
22 @ 2012-2013 Cary Walkin, CPA, CA, MBA
)




THIS IS NOT A PENCIL




THIS IS NOT (JUST) A PENCIL




Z
O
—
@,
<
an
LL]
—
<
=
—
Z
L]
=
D
an
—
N
<




TOOLS MEDIATE INTERACTION




INSTRUMENTAL INTERACTION




INSTRUMENTAL INTERFACES




TURN

ABSTRACT COMMANDS
INTO

CONCRETE OBJECTS
(INSTRUMENTS)




MAGNETIC GUIDELINES




.

aligning an object
to more than on
StickyLine

CIOLFI, MAUDET, MACKAY, BEAUDOUIN-LAFON




MAKE INSTRUMENTS
WORK WITH DIVERSE
CONTENT (SUBSTRATES)




POLYMORPHISM

A S Codou :

B Auromarnc m T

~ Theme Colors 5
B EEETEET

ullllillll

Srandesd Cofars .

| |
EEN EEEEE T
N R |
I* I- X . | | _| | |
s i 'JI"':I
= R 1 o E - | -
LB - L . I...
I ’ : I I — - i :—.
ml.?":l.‘l !:h'l:i?'t I il o & e s Bk s i v | B ' Xeode File Eda  Wiew Find  MNawigate Editer  Product  Debug  Sowrce Control - Window  Help iy = 4 @ Mon 336 PM Q ...::

™ Jogr. xcodepro) # Jogr stonyboard

CFEN I EXCEL F™1 2 other peaple are has + Ed mar - (il #hans Reting (4—mch G4-bits ik Jogr: Swetotded | Todey at 318 P 0w B B= |
Ermmett Orbon 5 _'5. i .I:I: @I- = -_i s 4 B | .ﬂ oot View Comrofier Sceme - L) Root Wiew Coniroller 3 -. : -L]Mr-!'rm-r g ..h.n';:-i..r.-.r-'-'-.ﬂh.r.'v Ho Selection TN
Edumng coving -
Iogr oune

Katie Jordan ol il oce
Edinyg calirin = * RpwbsCas

3 Bregielaia m "

B I Byrflity h - ] i pr A Flrg sinitNase0ril ] buesd
MumDlgks m : .

e 11 | xs i r UL Tl 1 1 5 LBMSASOTNE L i L LB Bund LalenE L] § )
RostePai bl ay h .

ETl “ El E‘-I P E “ D Eﬂr r"-.-"1 D “ TH 2 - . ;Th::;.hc:m-n m

GraphView = o brwll 1 padd
- | | ] -.- | Cgnirgiles
Appimagate h [ E L od] 3
= Appleiegate.m

RunviewC oniroie h v ilg g WA e L ng
Burtiewloniroies m x
W pAguirseiewl gnirgde: b
Wapguirdsirslonirsile .m

+ ApgraDetalsViewd ommlier =
Bptn Dt d s Vil orrrolian =
Ry WesComroian h

r MunDitai iiewl ontroties. m

eniemnrya rm g ]

11 vieeW1i Appear;: (B | Erinated

l ..'"qu'! o s - (M5 ring o1t aneSiringForinterval: (ST Lae fnterval ] inferval
= embariaden gg e
+ P J0Ron Dens rptian.id et
L. Images acaets b . : terval = 108.0] % 108)
¥ o Remplefuny
¥ L Tesoute
Fratlyn. pinl
* __‘pporting e
v jogr Tests
lag Tesis.m
> Sbupporiing [ies
Framewaray
» _ Produts

Ehwtiang

Dptal Maserteg 53,800
Ewiris - Condeenin 4, M0
Evares - Samris L5000

Pubic Selabon + B@=

PR

Todad




C ylor Po tra ts

GOI10r PICkII‘Igio **m_ .! '.‘
Wltu‘Eoior e 01}

v “"" : C = " P."'*

enn Maudet Wendy Mackay

sité Paris-Sud, CNRS g
Jrsay, France -

—

i
— = -
- _a

- JALAL, MAUDET, MACKAY




CAPTURE AND REUSE
INTERACTION PATTERNS




INFORMATION SUBSTRATES




INFORMATION SUBSTRATES

o e A S el b -

lhlll".".fj -—

l.d.ll.l. —— — e — - I-IIII-I =

L .-..ri._...-mlj...r. ——

e =

R e re L % e —

Ll § S TR S,
TR TR




INFORMATION SUBSTRATES

. = C D E F
2 | OTBT Rzpsmr OTBT N/B Tsct OTBT NB
3 — 11434 54037~ 200000
T 1 = ' = == p—
L P - ———
5 hgd gslgm
B | [33 SF: rz 12 R/Onth -1 R/On
i ~ = : : = g ¢ 5 ¢
g | o= a I — 2
9| - SN A : 1
2 T : : :
e / R B
1| - 3 - 71 g 1
12
RiED pEmr mss Rzp=mr pgpmistmES
14 Ti,l Rzp_s___, DOs R%R‘smrzd Wsrr NygrOsl Rzpsmr | LgcshHRz
158 ——3 2 d—» 2t *
16| % cmrrznt mnstslizd bssz sEBr Tmtmrz sslzESnd dztghrastmgn
17 | Argdmct NsOz yiylz NsOz szmmDstzm }iz‘mtmrz rmn
18 1zhmOmdmTmzr 3860659030 B e —
19 i B
20 Dy Astt NmObzr cgst Ognthly mssgz) Mthrs-te
21| 43588136-002 675.92 ~-e S ‘




STRUCTURE + CONTENT

INTERNAL RULES

(CONSTRAINTS)

MAPPING RULES
(TO OTHER SUBSTRATES)

EXTERNAL RULES
(RELATIONSHIPS)




LEVELS OF INTERPRETATION

7
/S 3 /S 79 J 2o /
Table



LEVELS OF INTERPRETATION
o y

Pixels







MAKE CONTENT
AND INSTRUMENTS
SHAREABLE




AN, BAARER, MACKAY, BEAUDOUIN-LAFON

proweastion (.9, W) MLao Lo

ADM CLASSTFTICATION KEYWORDS
W.3.m. Ieforestion Lrusrfeces eed

A modular approach to collaborativ




INTERACTIVE ENVIRONMENTS
= F 5 - = - §F -

2 (alele ng

iy TR |
l ll S 45 B B |




Environments

Instruments

O N E Substrates

European

A T T
'.-‘-:'v..-‘ - Research
-'.-7:'-e- rc Council
sun® Tag®
.1 ..| - --lj' - .- L




AUGMENTING HUMAN INTELLECT
DOUGLAS ENGELBART

WEE
A CARROIS
B BANANRS

2B SYINLLLS
0. ORANGLS
W APPLES
NEWS
LT Tucy
FREACH DR 2D
HLAN SOup
TOMATOD S0up
PATLR JOWL |
AGI'AIRIN
SUUUR R
NELANL



UNIVERSITE

PARIS
SUD



mailto:mbl@lri.fr?subject=
mailto:mbl@lri.fr?subject=

