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‘ DIRECTLY OUT OF PERRY AND DAN'S WORK ON
> a&’»’ BOPIEP INTERFACES ANP SPEAKER ARRAYS,
THE LAPTOP ORCHESTRA PUSHES THE
IPEA OF ELECTRONIC CHAMBER MUSIC TO A
NEW (lL)LO{@ICAL EXTREME: NOT ONE, BUT AN
ENSEMBLE OF EMBODIED INTERFACES WITH

> AN -
IN 2005, THE FIRST OF ITS KINP AND, %
SCALE WAS BORN: THE PRINCETO,
LAPTOP ORCHESTRA (PLORK)!

P — ..AN? PESIGN
LAPTOPSZ ORCHESTRAS?Z Gl  INSTRUMENTS, AND CRAFT

NE'ER THE TWAIN SHALL < [ HowpoesiT 0 LIVE PERFORMANCES?
MEET! AND YET... | CHANGE THE WAY
WE COMPOSE ...

..THIS STRANGE sCOTT AND FIND A GOOD
. TRUEMAN FPAIRING MAKES IT ALL SMALLWOOL BALANCE BETWEEN
THE MORE INTRIGUING! HUMAN AND
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STANFORD'S SLORK WAS FOUND
THREE YEARS LATER IN 2008.

THE LAPTOP ORCHESTRA IS A LARGE-SCALE, COMPLUTER-MEPLIATEL PERFORMANCE ENSEMBLE,
PESIGN LABORATORY, ANC CLASSROOM, EXPLORING A RAPICAL INTERACTION OF SCIENCE
AN TECHNOLOGY WITH ART, PRAWING FROM BOTH CONVENTIONAL ANP CLTTING-EPGE PRACTICES.

- CUSTOM MULTI-CHANNEL
HEMISPHERICAL
SPEAKER ARRAYS...

...PESIGNEP TO PROVIPE EACH
COMPUTER META-INSTRUMENT ANZ
HUMAN PERFORMER WITH THEIR OWN
SONIC IPENTITY ANC PRESENCE.

THE LAPTOP ORCHESTRA IS CAFPABLE OF FLISING A FOWERFLL SEA OF SOUND
WITH THE IMMELPIACY OF HUMAN MUSIC-MAKING, ATTEMPTING TO CAPTLURE
THE ENERGY OF A LIVE ENSEMBLE AS WELL AS ITS SONIC INTIMALCY....

...IN WHAT WE THINK OF AS A FORM OF
ELECTRONIC CHAMBER MUSIC.

' 4 .—'m; = ‘;. . g
THE LAPTOP ORCHESTRA EMBOPIES MANY OF THE

s | /PEAS WE'VE ENCOLUNTERELD -- RE-MUTLIALIZATION,
B BOr)y CO-PESIGN, INTERFACES AS EXTENSIONS...

L]




THAT THE NOTION OF A "LAPTOP ORCHESTRA" IS SEEMINGLY PARALPOXICAL
IS ONE OF MY PRIMARY MOTIVATIONS FOR CREATING ONE; THE PAIRING OF
THESE TWO INVENTIONS IS PERHAPS OBVIOUS ONLY BECAUSE OF ITS APPARENT
IMPOSS/BILITY. ONE IS AN ALMOST ARCHAIC INSTITUTION WHOSE
CONTINUED EXISTENCE IS SOMETHING OF A MIRACLE, THE OTHER IS A

TECHNOLOGICAL NEWCOMER THAT HAS BECOME COMMONPLACE AND
SEEMS LIKELY TO BE WITH US, AT LEAST IN SOME FORM, FOR QUITE SOME TIME...

[

ONE SERVES TO PERFORM PRIMARILY ELUROPEAN MUSIC FROM
CENTURIES AGO, WHILE THE OTHER IS A CONVENIENT TOOL FOR
EPITING TEXT, CRUNCHING NUMBERS, BROWSING THE WEB, AND

CHECKING E-MAIL. NEVER THE TWAIN SHALL MEET.

THE ORCHESTRA '/5
&

1S LARGE

* TYPICALLY LIVES IN A REASONABLY LARGE
PERFORMANCE HALL WITH GOOP MUSICAL
ACOUSTICS

* SOLINP 1S NET SUM OF MANY RELATIVELY
PROXIMAL INSTRUMENTS IN THIS HALL

* 1S PVIPED INTO SECTIONS ACCORPING
TO THE NATURE OF THESE INSTRUMENTS

+ INSTRUMENTS TYPICALLY TAKE PECAPES TO
MASTER, AND HAVE BEEN LINPER REFINEMENT
FOR EVEN LONGER, SOMETIMES CENTURIES

* IS USUALLY CONPLUCTEP

THE LAPTOP (N PERFORMANCE)

* IS TYPICALLY USED ALONE

* PLAYS IN ALL SORTS OF SPACES: BARS,
CLUBS, SOMETIMES CONCERT HALLS

+ SOUND IS TYPICALLY AMPLIFIED THROUGH
ACENTRALIZEP PA SYSTEM

* INSTRUMENT PESIGN IS CONSTANTLY /N
FLLUX, SOMETIMES EVEN GENERATED
PURING THE ACTUAL PERFORMANCE (LIVE
COPING); OFTEN CREATED BY THE PLAYER
* MASTERY OF INSTRUMENTS CAN TAKE
A FEW MINUTES OR MLUICH LONGER

* "WHATZ A CONPUCTORZ"

THE LAPTOP ORCHESTRA

* TYPICALLY BETWEEN 4 (QUARTET) AND ZO (FULL ENSEMBLE) PERFORMERS IN SIZE

* EACH HILUMAN PERFORMER |S PAIRED WITH AMETA-INSTRIUMENT, SO CALLED
BECAUSE IT'S A LAPTOP STATION THAT CAN BE PESIGNED INTO PIFFERENT AND MORE
SPECIFIC INSTRUMENTS

* AMETA-INSTRIUMENT CONSISTING OF A LAPTOP, MULTI-CHANNEL ALPIO INTERFACE,
AND -- CRUCIALLY -- A MULTI-CHANNEL HEMISPHERICAL SPEAKER ARRAY

* SOUND IS LOCAL AND PROXIMAL TO EACH INSTRUMENT ANP PLAYER

* INSTRUMENTS ARE OFTEN PESIGNED ON A CASE-BY-CASE BASIS, TIGHTLY TAILORED TO
EACH WORK IN QUESTION, AS BESPOKE EXPERIENCES FOR EACH PIECE

* THE NOTION OF PLAYING THE INSTRUMENTS ARE AS VARIED AS THE INSTRUMENTS

* FORMATS OF PIECES RANGE FROM FREE-FORM OR STRUCTLUREP IMPROVISATION TO
RIGIPLY SCOREP PIECES; NO PRESCRIBEP LIMITATION ON TYPES OF MUSIC (E.G., GENRE)
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_ T % | A
TYPICAL SETUP FOR EACH META-INSTRUMENT ljl. ) 4 " «H
IN THE STANFORP LAPTOP ORCHESTRA s T
——— LAPTOP
FOR INTERACTION,

PROGRAMMING, AND

—— SOUND SYNTHESIS

HEMISPHERICAL SPEAKER ARRAY
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FOR ME, THE ALLURE OF THE LAPTOP ORCHESTRA IS A PESIGN LAB WHERE
THE INSTRUMENTS WE BUILDP ANP THE WORKS WE COMPOSE ARE "PEPLOYED" IN
CONCERT SETTINGS WHERE, AESTHETICALLY, THE RUBBER MEETS THE ROAP.

IT IS IN THIS REAL-WORLD CONTEXT THAT SUCCESS
IS MEASURED. IT'S ABOUT FINPING THE RIGHT
INTERPLAY BETWEEN WHAT PEOPLE ARE GOOP AT
POING ANDP WHAT COMPUTERS ARE GOOP AT POING
(WHILE EMBRACING THEIR RESPECTIVE LIMITATIONS)
TO ACHIEVE AND EXPLORE AN AESTHETIC GOAL.

THAT WE HAVE TO PESIGN THE INSTRUMENTS
FROM THE GROLINZ LIP FOR EACH NEW WORK
IS BOTH ABLESS/ING AND CLIRSE.

FOR EACH PESIGN, A FIRST-ORPER SANITY CHECK

POES THE ENP POES IT PO AT LEAST ONE
PROPUCT JUSTIFY  THING THAT CAN BE ACHIEVEL
THE TECHNOLOGYZ BY NO OTHER MEANSZ

POES THE PESIGN LSE THE MEPIUM TO SUPPORT THE RIGHT
INTERPLAY BETWEEN TECHNOLOGY ANP HUMANS =

IFIT FAILS ANY OF THESE CHECKS, THEN FERHAFS THE PESIGN, AS IT STANPS, ISN'T THAT
INTERESTING OR SHOULPN'T USE THE TECHNOLOGY. PESIGN IS COGNIZANT OF SPECIFICITIES

OF THE MEPIUM, ANP WE TRY TO SEE HIUMANS ANZ COMPLTERS AS TWO FUNCAMENTALLY
PIFFERENT TYPES OF ENTITIES, EACH WITH BLILT-IN APVANTAGES ANP LIMITATIONS.

COMPUTERS Vgl HUMANS

* NO INHERENT NOTION OF INTENT/ON * INHERENT PESIRE TO EXPRESS

ORAESTHETICS * CANNOT HELP BUT INTENP
* FOLLOW CLEARLY PEFINEP * NATURALLY SOC/AL
INSTRUCTIONS ANP LOGIC * CAPABLE OF REASON

* CAPABLE OF PRECISELY CARRYING OUT
SEQUENCES OF SIMPLE OPERATIONS

* CAN SYNTHESIZE SOUNPS TO
SPECIFICATION

* CAN BE NETWORKEP

+ CAPABLE OF AESTHETIC JUPGMENT

* REMARKABLY APAPTABLE (WE ARE
JACKS-OF-ALL-TRADES); SPECIALIZATION
TAKES TRAINING

GOOp PESIGN EMBRACES EACH SIPE FOR WHAT IT IS. HERE,
THE MEPIUM /S THE MIXTLURE OF COMPUTERS ANP HUMANS.
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CENTRAL TO THE LAPTOP ORCHESTRA IS THE IPEA OF
PESIGNING PIFFERENT TYPES OF MUSICAL INTERACTIONS
THAT BRIPGE THE TRAZITIONAL HUMAN-CENTRIC
ASPECTS OF MUSIC-MAKING ANP THE LINIGLE (ANP LESS
LUNPERSTOOP) POSSIBILITIES OF TECHNOLOGY,

\»

/ THE SOLUNE OF A VIOLIN POES
NOT NATLRALLY COME OUT OF
YSPEAKERS AROLNE YOL, BUT RATHER,
FROM THE ARTIFACT ITSELF...

OUR SPEAKER ARRAYS ARE PIRECT VE!—:-CENVANT' v
OF RESEARCH THAT PERRY ANP DAN CONPLUCTEP. IN"T &
1990s. MUCH LIKE THE BOSSA, HEMISPHERICAL
SPEAKER ARRAYS APPROXIMATE OLITWARL- |
RAPIATING SOUND SOURCES, EMULATING THE WAY
ACOUSTIC INSTRUMENTS RAPIATE SOUNP.

THEY PROVIPE A SONIC PRESENCE AND THE
IMPRESSION OF A PHYSICAL ARTIFACT
MAKING THE SOUNP IN PROXIMITY TO YOU, IN STARK
CONTRAST TO THE PISEMBOPIEL SOUND FROM
SPEAKERS THAT SURROUND YOU.

INCEPENCENTLY %
APPRESSABLE 6 SPEAKERS

MEANING WE CAN SEND PIFFERENT 5 AROUND, 1 FACING UP
SOUND TO EACH SPEAKER, MAKING
POSSIBLE TECHNIQUES FOR
SPATIALIZATION AND EFFECTS

MULTIPLIEP OUT TO AN ENSEMBLE
OF SUCH SOUNP SOURCES, THIS
EMBOPIEP APPROACH CHANGES
THE WAY WE PESIGN INTERFACES
AND WRITE MUSIC
-9

EAALgéu;eE ==
IKEA SALAD BOWL

(THAT'S RIGHT, SALAD BOWLS)
~

THESE THINGS WEREN'T EXACTLY OFF- ? , N
THE-SHELF, SO WE HAD TO PESIGN y =
AND BUIL P THEM FROM SCRATCH. HERE "~ 6-CHANNEL INPUT “’,.

IS HOW WE BUILT OURS FOR SLORK... - S

AN POWER



IT BEGAN WITH A TRIP TO THE
LOCAL IKEA TO PROCLRE Z5
WOOPEN SALAP BOWLS...

MEASLRE ANP MARK
THE CENTERS OF
SPEAKER LOCATIONS

IN THE CALIFORNIA
IN, ON THE STEFPS = ot
LefpeN@ UP TO CCRMA... £ WITH ZO HEMIs ANZ &
) CHANNELS EACH, WE
HAVE TO PO THIS 120

READY TO
PRILL/

I WORKEP OUT ’
THE SCHEMATIC! ANOTHER

SEVERAL
ONE PONE...

HOLESAWS
BURNEP oUT IN
THE PROCESS.,

..117
MORE TO

HMM, IT
POESN'T FIT.
WHAT THE...

W /TwWAS SPRING BREAK 2008, WHILE
$ MANY PARTIEL ON BEACHES ELSEWHERE,
A SMALL GROLIP OF PEVOTEP BUILPERS

HAP DIFFERENT PLANS, e - N i ] INSTALL
o ITHZT- B 5 e SPEAKERS
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UHH, THE SPEAKER PRIVERS
HAVE CORNERS SLIGHTLY
LARGER THAN THE HOLES...

DRILLING,
DRILLING,
DRILLING.

OKAY NO PROBLEM/
WE'LL JUST GRINP SOME
GROOVES UNTIL THINGS FIT!

HMM THAT'S LESS THANV ) , 4
SPECTACULAR... e ol | THE SALAP BOWLS'
} o ' g X | ' ¥ NEW GROOVES/!

SEVERAL ROTARY
GRINPERS MET
THEIR PEMISE IN |7 7 ; 3 P

THE PROCESS... V' a9 : : e

SOON THEREAFTER, WE HAP
OUR SALAP BOWL
SPEAKER ENCLOSLIRES.

GOTTA MAKE 'EM
LOOK NICE AND FEEL
SMOOTH ...

' LATE NIGHT, AT STANFORP'S
PROPUCT REALIZATION LASB...
—/ g
STERZHC
cuT ANp "’."‘

THE BASE PLATES ARE CUT FROM
LARGE SHEETS OF POPLAR WE GOT

FROM A HARPWARE STORE. THEY NO ONE IN THE ALCIENCE WILL EVER PISCERN
WERE ROUTEPD FOR A SMOOTH FINISH. THIS PETAIL, BUT IT WAS IMPORTANT TO LS...
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‘L WORKED ON THE ELECTRONICS
ANP CIRCLITRY/

EACH HEMISPHERICAL SPEAKER : :
ARRAY (OR 'HEM") HoUsES THREE I N U W v orLLer HoLES N METAL

SIEREOCHi=E e | NANS STRIPS THROUGH WHICH WE
AMPLIFIERS WIRED TOGETHER, FOR A KT EP AP GACKE

TOTAL OF SIX CHANNELS EACH.

MULTIPLIEP BY ZO HEMIS FOR A
TOTAL OF 1ZO CHANNELS,

LET'S CHECK

" THE WIRING

ANYTHINGZ

MAYBE THIS
SWITCH WILL
FIT BETTER...

HOW COULD THIS ¥
NOT WORKZ 9‘/’ P

LECTRONICS
» \ ; 4

FOR THE NEXT TWO WEEKS, CCRMA'S MAX LAB
(NAMEL AFTER MAX MATHEWS) TRANSFORMEL INTO

AN AROLND-THE-CLOCK VENLE FOR SOLPERING, | ailhe 338 =2 P - -
CIRCUIT BENPING, PRILLING, CUTTING, £35S0 o ' -
BLUING, EXPERIMENTING, ASSEMBLING R | “OR CARRYING THE HEM!

THE LAPTOP ORCHESTRA. ” 3




OKAY, WE GOTTA GET THESE LAPTOPS i == 2 INZTAILL
CONFIGLREP WITH SOFTWARE --

> Y — — / | ;-/:
- L N2 - g = PROGRAMMING ENVIRONMENTS CHUCK ¢ I = T.//f']/\_/,/
WIRES, SWITCHES, JACK PANELS: ALL (Bt \ . D B

o B , (FOR AUPIO AND INTERACTION),
REAPY TO BE PUT TOGETHER! ’ Sy, AN AR e YR el ‘ PROCESSING (FOR GRAPHICS), AND

C++ (FOR LOW-LEVEL SYSTEM PEV).

JUAN CRISTOBAL

WE'LL NEEP A REASONABLE WAY TO
SYNCHRONIZE AND TRACK MUSICAL
INSTRUMENTS (COPE, AUPIO, PATA,
SCORES) ACROSS ALL MACHINES...

<[ ...HMM, AND ALSO SOME

- - ; St = : ) s ) TR MEMORABLE NAMES

UP ANP POWN, IN AN OUT OF THE BUILPING, ! 5 = ] < A ‘ B FOR THESE MACHINES.
CCRMA WAS BLIRSTING WITH ACTIVITY/ o . 7 D &5 -

I CAN'T BELIEVE THIS ENSEMBLE ’ d I'D LIKE TO ORPER S/X
GOES LIVE N TWO WEEKS/ " g "KING KONG" PIZZAS!

IBETTER CUT AND STRIP
THESE WIRES FASTER....

ALBACORE FOIEGRAS JAMBALAYA OMELET upoN
CONNECT ' ; : BANHMI A@ELATO 5 AKlMCkIA GPHOA VERMICELLI
EVERYTHING UP, | A f d { we've susT NAMED ALL 'E!;gWVTER H MBURG'AE LAS, @t; /lilNO WONTON
AND SEAL THE 3 [ THE MACHINES AFTER NU ICETE, ’MEA LOAF RATATOUILLE Xlggll:‘ON@
ENCLOSURE! [T e . : Foor cuese wHose TBMGGZ Ei___.m HOS SHABLSHABU
(

- —

IPEA THAT WAS?Z ::-"“" TURPUCKEN i

R \ r e .'.' . >

! R N i R J ‘ :.‘/.;:’r{"

, /(/ ‘ = & / '.‘;j’/.

8l <+ carspeaker privers | N/ - 7 , :
B wsTaLLED ane wiRED B e

» \ l PEsET=c : ‘ > :\-'ﬁ /;//4////

\ “ Ry — - 2 \ > A 72
\ ’ ¥ " ; ‘()!_r ‘9‘61‘;}7'@; '(“-, [ e 7/ i ;// 5 261
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STEP 9~ BEST WAY TO TEST A LAPTOP ORCHESTRA: MAKE MUSIC WiTH T/ [l

TEST-PRIVE
t 0 ey

¥
X5 \/}
%

'- v e W R B EE

TO AN OUTPOOR SCULPTURE GARPEN...

D0

SUMMER 2014 7}«}
OF SLORKERS AT THE ' 'i ,4?’
STANFORP CENTER AT L

PEKING UNIVERSITY/

WE CREATEL NEW
WORKS INSFIREPD BY THE

SOUNPS, CLLTURE, ANS IR |
AN PERFORMEL IN THE MIST...

h ‘
; .. wheRE we pePLOY
FEWER STATIONS...

...ANP THE ALUIPIENCE SITS AMONG THE ENSEMBLE.
- e

a
¥ e o NEl

v BEITING CAN BE GORGEOLS, ON LAYS WHEN THE SLIPER SMOG LIFTS.
b JF A AR

Sk
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HE INSTRIUMENTS IN THE LAPTOP ORCHESTRA ARE AS PIVERSE AS THE WORKS
EMSELVES. THEY ARE TRULY A TESTAMENT TO PERRY'S "MAKE A PIECE, NOT AN
INSTRUMENT" PRINCIPLE. COMPUTERS AS A PESIGN MEPIUM SEEM TO UNIQUELY
ORT THIS MOPEL OF PIECES IN SEARCH OF A CLSTOM INSTRUMENT,

WHERE INTERFACES ARE PESIGNED SPECIFICALLY TO SUPPORT EACH PIECE.

7 o

INPEED, WE USUALLY PON'T PESIGN GENERAL-PLURPOSE
INSTRUMENTS AND THEN WRITE MUSIC FOR THEM, BUT
RATHER WE START WITH AN /ZEA FOR A PIECE, AN

WORK BACKWARLS TO INVENT THE INSTRUMENT(S)

SPECIFICALLY FOR THAT PIECE, OR WE CO-PESIGN mg’,
THE PIECE WITH THE INSTRUMENT(S). IT'S A GOOP WAY TO

PISCOVER WHAT FEATURES THE INTERFACE ACTUALLY NEEVQ!’Ql

v e
N@Nl—gPEc/F/c GAMELAN TAIKO FUSION,
BY PERRY R. COOK & GE WANGE

—
L

‘ G-JT y

Y
THIS PIECE IS AN EXPERIMENT IN HUMAN'CONTROLng

“S=_BUT MACHINE-SYNCHRONIZEL PERCUSSION ' S8
INSEMBLE PERFORMANCE. VARIOUS PERCUSSIVE 5@ DN
A SN

TS

—

THE NSEMBLE), AND THE PIECE GRAPUALLY TRANS, =
FROM TUNEP BELL TIMBRES TO VRIJM; AS THE,
TEXTURE AND PENSITY GROWS AND FLOWS ACC (

V. P
EACH INSTRUMENT IS PART OF ANETWORKELP
STEP SERLUENCER THAT PRECISELY
SYNCHRONIZES ALL THE MACHINES,
LEAVING THE PLAYER TO CONSTRUCT AND
EVOLVE THE MUS/CAL PATTERNS ON A

)

A CONPLUCTOR SIGNALS THE PENSITY
("WICKED SPARSE" TO "VERY PENSE") AND
TIMBRE (WHICH COLORS TO USE) IN THE

FATTERNS EACH PLAYER IS CONSTRUING.

EXiT

< EXic S '
DISCRETE TEMPORAL GRIP. : :
. jm‘ _¥h & (8 CONDUCTOR
- wrer? {_{"”‘ 8 'ii,_, HOLDS UP PIEGES

-’

-

OF THE SCORE

-
-

i

]

A I'v ‘./ A -
i / / :$: s
— oo OCcAsiONAE ALSDINELID

Acol.

T/C BELLS A

/j} 4

AZEOMES

THE INSTRUMENT INTERFACE 1S A MOCK SLOT
MACHINE , WHERE THE PLAYERS MAKE WAGERS OF
ONE, TWO, OR THREE VIRTUAL COINS (CHOICES
REPRESENTED AND VISUALIZED BY COLORED SPHERES).
BY PLAYING THIS GAMBLING SIMULATION, THE ENSEMBLE
RECREATES THE SOLNPSCAFE OF A CASINO.

A TOTALLY PIFFERENT FIECE, ANP INSTRUMENT

ON THE FLOOR (Z005)
By SCOTT SMALLWOOP

o
' REMAINING COINS
FOR PLAYER

A C-MAJOR CHORP PRONE
CARPETS THE SOUNPSCAPE AND
RAMPS UP INTENSITY OVER THE
COURSE OF THE PERFORMANCE

CHOICES OF WAGER: ONE, TWO, OR
THREE, RESULTING IN ALGORITHMICALLY
GENERATED MELOPY FRAGMENTS

YOU WILL NOTICE WHEN YOU WALK INTO A CASINO THAT THE MACHINES
ARE ALL TUNEP TO THE SAME KEY: A C-MAJOR CHORP. THIS CHORP
FLOATS AROLUND THE SPACE, IN AND OUT OF EVERY CREVICE,
CONSTANTLY ARPEGGIATING, HUMMING, PRONING, TWITTERING,
ECHOING, SOMETIMES INCORPORATING SNIPPETS OF MELOPDY. THIS
HAPPY PRONE SOOTHES THE NERVOUS CUSTOMERS AS THEY
SLOWLY PROP THEIR MONEY INTO THE MACHINES. THEY CREATE A SEA
OF C-MAJOR, EACH ANP EVERY ONE OF THEM, PRESSING BUTTONS ON
THE MACHINES, CREPIT AFTER CREPIT, ALL DAY AND ALL NIGHT.

AS FART OF THE THEATRIC GESTLRE OF THIS
PERFORMANCE, PLAYERS CONTINLE PLAYING

UNTIL THEY LOSE ALL THEIR CREPITS,

AT WHICH POINT THEY PHYSICALLY GET P ANP

SLOWLY WALK OFF THE STAGE...
1AM

VIRTUALLY
BROKE!

4 £ ﬂ

THE CONPUCTOR (A.K.A. "THE HOUSE") SLIRVEILS
ALL THE PLAYERS FROM A CENTRAL MACHINE ANP
CAN REMOTELY CHANGE THE OPPS OVER THE

&



USING ACCELEROMETERS (SUPDEN MOTION SENSORS INTENPED TO PROTECT MECHANICAL
HARP PRIVES IN THE EVENT OF, WELL, SUPDEN MOTION) BLILT INTO THE LAPTOPS, THE PLAYERS
INTROPUCE SUBTLE APJUSTMENTS TO RICH (IF SIMPLE) APDITIVE SYNTHESIS ALGORITHMS IN AN
EFFORT TO CREATE RISSET-ARPEGGIO-LIKE PATTERNS. A RICH, PENETRATING DRONE ARISES WITH

>

SOME WORKS EMPLOY MORE PHYSICAL GESTIURES THAN OTHERS... /

=
44

INTRICATELY SHIFTING TIMBRES ANDP HARMONICS CREATED BY THE SLIGHT CONTROLLEPD

PETLUNING BETWEEN ALL THE MACHINES.

T lew

-y =% 5

-

CONVUG TING SIGNAL RESLULTING PLAYER ACTIONS

THE CONPUCTOR SHAPES THE TRAJECTORY OF THE PERFORMANCE }'
. e

'I. .‘.4‘
ol N -

R s

SIGNAL NUMBER (1-8) =2 CHOOSE BASE PITCH OF DRONE
POINT DIRECTIONALLY = MOVE MOUSE CURSOR TO CHANGE TIMBRE
OPEN ARM FORWARD/BACK =3 TILT LAPTOP FORWARD/BACKWARD TO CONTROL INTENSITY

"CRADLE"; ROCK LEFT/RIGHT == TILT LAPTOP LEFT/RIGHT, L/ISTEN; MAKE INTERESTING BEATING PATTERNS

"SPRINKLE" == RANPOMIZE ONE OR MORE PARAMETERS; CONTINLE UNTIL NEXT GESTURE
MIMIC" = ONCE THIS MOPDE IS SIGNALED, EACH PLAYER PLAYS WHEN CLED,
MIMICKING AND EMBELLISHING ON GESTURE OF PREVIOUS PLAYER

S G R

SECTION A WE CONVEY NUMBERS LUSING HANP GESTLURES/

FULL ENSEMBLE; EXPLORE VARIOUS TIMBRES; SHOULP
SOUND FLULL TO ALMOST (BUT NOT) OVERPOWERING;
EVENTUALLY INCLUPE ALL CONPUCTING CUES EXCEPT
FOR "MIMIC"; RANDPOMIZATION SHOULDP HAPPEN AT
LEAST ONCE AND AT MOST TWICE; INCLUPE THREE TO
SIX TOTAL CHANGES TO FUNDAMENTAL PITCH.

Zeo

SECTION B8
"MIMIC" ONLY;
ONE PLAYER AT
A TIME, AS CLED
BY CONDUCTOR.

RETURN TO SECTION A, ANP (1) RIFF
ON A YET-UNEXPLOREP FUNDAMENTAL
PITCH; (2) THE LOUPEST POINT IN THE
PIECE OCCURS IN THIS SECTION; (3)
COMMIT TO A PARTICULAR TIMBRE AND
FUNPAMENTAL AND FAPE OUT ON IT.

SECTION C (OR A’)

OVER BOO PIECES HAVE BEEN CREATEL BETWEEN PLORK ANP SLORK SINCE INCEPTION OF THE MELILM.

>

UM, CAN YOU
PLEASE PASS THE
LAPTOP?

MANY WORKS WERE COMPOSER FOR THE
FULL ENSEMBLE. OTHERS -- LIKE THIS
ONE -- WERE PESIGNEP FOR A SMALLER,
CHAMBER-SIZEDP SETTING...
APNAN MARKUEZ-BORBON ANP KYLE SPRATT
IN THIS WORK FOR ZO "UNPLUGGEP" LAPTOPS (ANP ONLY Z HUMAN PERFORMERS), EACH LAPTOP
IS EQUIPPED WITH A PROGRAM THAT CAPTURES THE INCOMING SOUND FROM THE MICROPHONE ANP
PLAYS IT OUT ON THE ONBOARP LAPTOP SPEAKERS. THE LAPTOPS ARE INTROPUCED, ONE-BY-ONE,
INTO A PHYSICAL CONFIGURATION OF CONTINUOUS MUTUAL ALPIO FEEPBACK. THE PHYSICAL
LAPTOP SCREENS ARE USEP AS A CRUPE LOW-PASS FILTER FOR THE SOUNPD, APDING AN
ADPDITIONAL FUNCTIONAL AND VISUAL CONTROL ELEMENT.

IT IS ABOUT THE
INPEPENPENCE OF
SOUND AND ITS BEHAVIOR ONCE
LIBERATEL FROM

HUMAN CONTROL.
THIS IS AN

EXPERIMENT IN
EMERGENCE.,

A SMALLER, MORE INTIMATE
SETTING IS CRUCIAL TO PERCEIVE
THE SFATIALIZATION OF SOUNE.

THE RELATIVE POSITIONS OF
LAPTOPS AND THE ANGLES OF
THEIR SCREENS (WHICH FILTER
THEISOUND) HAVE A PRONOUNCEP
FFECT ON THE OVERALL MIX.
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A LOT OF WORK HAPPENS LEAPING LIP TO ANP ON PERFORMANCE LAY...

...AUPIO INTERFACES, WIRES, POWER
...THE LAPTOP ORCHESTRA IS ALSO A CLASSROOM THAT EXPLORES ADAPTERS, POWER CONDITIONERS,

MUSIC, PROGRAMMING, INTERACTION PESIGN, COMPOSITION, AN LIVE TRAYS, CONTROLLERS, SUBWOOFERS...
PERFORMANCE AS FART OF A SINGLE CONTINLIUM. ARE WE FORGETTING ANYTHING?Z

f g CHARLES . MAYBE THIS
& COWBELLZ

STUPENTS COME FROM MLSIC, COMPLUTER SCIENCE, ARCHITECTLURE, BIOLOGY, ECONOMICS... BLUT AS "_ : | Sc77ING UP THE ENSEMBLE TAKES A FEW HOLRS,
PART OF OLUR TEACHING PHILOSOPHY, WE PO NOT EXPLICITLY PIVIPE UP STUPENTS ACCORPING " 0 ' — B A

TO RESPECTIVE BACKGROUND (E.5., COMPLTER SCIENCE, MUSIC, PESIGN, ETC. ) INSTEAD WE EXPECT ’
EVERYONE TO NEGOTIATE THE FLILL CREATIVE PIPELINE, EMPHASIZING THE CO-PESIGN OF ELEMENTS,
ANYONE SEEN
THE ROLUTERZ

AUPREY
S

LET'S UP THE
REVERB MIX TO .08

FOR THIS SPACE?
LIVE PERFORMANCE SERVES AS AN

ENP GOAL, A FORCING FUNCTION 10 Y . 2
BUILP SOMETHING THAT WORKS ANP IS || /& ) : ; : ANP PEBUGGING -- BOTH
AESTHETICALLY COMPLETE. ) &S - \ 3 MUSICAL ANE TECHNOLOGICAL SHOWTIME!
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TWILIGHT (zo13) |
.. BYGE WA:V& " 82

INSPIREP BY THE CLASSI
(PUBLISHEP IN 1934, UNPER THE PSELUPONYM "DON A. STUART"), THIS PIECE RUMINATES NOT ON THE
PAWN, ASCENSION, NOR TRIUMPH OF THE HUMAN RACE, BUT ON OUR POSSIBLE PEMISE, SET
SEVEN MILLION YEARS IN THE FUTURE. THIS END IS NOT ONE OF ANNIHILATION THROUGH WAR,
NOR PECIMATION FROM FAMINE OR PISEASE, BUT A GOLDEN PECRESCENPLPO OF PEFEAT
BROUGHT ON BY THE GRAPUAL, PEACEFLL, BUT UNSTOPPABLE USURPING OF TECHNOLOGY AND
MACHINES -- AND THE LOSS OF HUMANKIND'S CLIRIOSITY AND SENSE OF WONDER. FROM

THE ORIGINAL TEXT:
"TWILIGHT--THE SUN HAS SET. THE PESERT OUT BEYOND, IN ITS MYSTIC,

CHANGING COLORS. THE GREAT, METAL CITY RISING STRAIGHT-WALLEDP
TO THE HUMAN CITY ABOVE, BROKEN BY SPIRES AND TOWERS ANPD
MOVEMENT ONE GREAT TREES WITH SCENTED BLOSSOMS. THE SILVERY-ROSE GLOW IN

THE PARADISE OF GARPENS ABOVE."
THE PEAP CITY

"AND ALL THE GREAT CITY-STRUCTURE THROBBING AND HUMMING TO THE STEADY GENTLE BEAT
OF PERFECT, PEATHLESS MACHINES BUILT MORE THAN THREE MILLION YEARS BEFORE -- AND
NEVER TOUCHEP SINCE THAT TIME BY HUMAN HANDS. AND THEY GO ON. THE PEAD CITY. THE MEN
THAT HAVE LIVED, ANP HOPED, ANP BUILT -- AND PIEP TO LEAVE BEHIND THEM THOSE LITTLE MEN
WHO CAN ONLY WONPER ANP LOOK AND LONG FOR A FORGOTTEN KIND OF COMPANIONSHIP. THEY
WANPER THROUGH THE VAST CITIES THEIR ANCESTORS BUILT, KNOWING LESS OF THEM THAN THE
MACHINES THEMSELVES."

THE PESIGN BRINGS TOGETHER A CLASSIC
SCIENCE FICTION NARRATIVE, A PHYSICAL
METAPHOR (PULLING A SOUNZ OUT OF THE

GROUNP), ANC A SYNTHE SIS ALGORITHAM
(GRANULAR SYNTHESIS).

OF THE GROUNP.

/\L SIMLLTANEOLS
/-/E/éHT, @———— CONPUCTING
CONTROLS PLAYBACK GESTURES
» POSITION .
€-""\ [T L EFT/RIGHT YR N
CONTROLE PITCH RETUNING '
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THE INTERACTION IS MAPPEL ONTO GRANLILAR h
SYNTHESIS, SUCH THAT THE VERTICAL POSITION ‘

——
PIRECTLY CONTROLS THE PLAYBACK POSITION L) DA -
OF ANY NPT SOUN EFFECTIVELY SCRUBBING GRANULAR SYNTHES!
THROLGH THE SOUNE, IF THE MOTION STOPS CHOPS UP-AN INPUT SOUND INT
HALFWAY, THE SOLUNEZ WILL CONTINLIE, BUT IT IS (10-100:MS) WINPOWED PARTICLES (CALLED
FROZEN AT THE CLRRENT PLAYBACK FPOSITION. BRAINS), TRANSFORMS THEM (N PITCH,
GRANULAR SYNTHESIS MAKES THIS EFFECT SEEM DENSITY) AND RECONSTITUTES THEM INTO
SMOOTH ANP TMELESS. IMPRESSIONISTIC SOUND CLOUDS

INPUT SOUNP
VERLAP-APP

r) A A A AW r*( SYNTHESIS
GRAINS )
g (@RANULATOR) (TRAN§FORMAT/0N) \/\A/\/WWW \

RECONSTITUTEL OUTPUT SOUNDP
THE RESULTING EFFECT IS A SENSE THE INPUT SOUNDS FED INTO THE GRANLLATOR VARY
OF SOUND BECOMING UNSTLUCK IN FROM A METAL CHAIR BEING PRAGGEL ACROSS A
TIME, ALLOWING US TO "SCRUB" _%&FLOOR N] A PARKING GARAGE, TO A METALLIC

IT CREATES THE HAUNTING SOUNP——OE

=5 THE PEAL CITY, A SONIC MAELSTROM——

MACHINERY, LONG LIBERATED FROM e \ —

HUMAN PESIGN ANP MAINTENANCE.———=

B LUMMING, SCREECHING, AND PRONING—
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LAY TURNS TO PLUSK, THE ENSEMBLE -- WHO EARLIER ASSLUMEPD THE ROLES OF MACHINES AND THE
CITY SPIRES - NOW REPRESENT HILMANITY, LYING POWN TO SLEEFR, PHYSICALLY, METAPHORICALLY...

N

|

PUSHING FORWARE
SOUNPS THE PITCH, AND,

=/a)

,ﬁ -~

PULLING BACK

SILENCES THE
INSTRUMENT.

YA

. 0 DREAM... _ :
..A SONG OF LONGINGS,

THE SIMPLE

MELOPY RISES
AND FALLS WITH
EACH GESTURE... , .

\
AN

MOVEMENT TWO

. v

"ANP THE SONGS. THOSE TELL THE '
STORY BEST, I THINK. LITTLE, HOPELESS,
WONPERING MEN AMIP VAST UNKNOWING,
BLIND MACHINES THAT STARTED THREE
MILLION YEARS BEFORE-- ANP JUST
NEVER KNEW HOW TO STOP. THEY ARE
DEAD-- AND CAN'T DIE AND BE STILL."
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THE FINAL BOW OF HUMANKING
1€ A QLIET EXIT FROM THE STAGE.

RTFU
ESIG

OLO N SEARCH OF THE SUBLIME

AS THE MACHINES PRONE ON...

AMUSICOMIC
MANIFESTO!.

GE WANG

...BECAUSE NO ONE TOLpP
THEM HOW TO STOF,

THERE IS SOMBER BEAUTY
EVEN IN PESTRUCTION
AND PESOLATION.
"TWILIGHT" IS AN IMAGINING
OF HUMANKIND'S SUNSET,
MAKING US EXAMINE OUR
PRESENT TIMES.

https://artful.design/
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THIS WAS A PERFORMANCE PESIGNED TO EXPRESS THE PSYCHOLOGY,
LONGING, AND SAPNESS OF A TWILIGHT OF HUMANITY ENPING NOT IN A
BANG, BUT AN IRREVERSIBLE POWERPOWN , BASKEPD IN THE GOLPEN,

" LINGERING, PYING GLOW OF OUR PUSK. TOLPD, FITTINGLY PERHAPS, THROUGH
THE TECHNOLOGICAL MEPIUMS OF OUR PRESENT.
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