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REZUMAT ABSTRACT
Max este un mediu avansat APl (Application Max is an advanced API (Application Programming

Programming Interface) si un limbaj de programare
orientat pe obiecte sau de tip data flow ce permite
crearea de programe complexe §i foarte creative
(patcher) fara a fi nevoie de cunostinte prealabile de
si sinteza a datelor si semnalului au limitat creativitatea
la un set predeterminat de variabile, aparate si media.
Max se bazeaza pe o structura modulara ce integreazad in
mod unitar MIDI (Musical Instrument Digital Interface)
si procesarea de date neprelucrate cu sinteza si
procesare de semnal analog si digital, precum §i
capabilitati de procesare in timp real §i post-procesare,
intr-o arhitecturd deschisa care permite interfatare si
conectare cu periferice in retea, precum §i interactiune
prin plugin, extensii si software-uri de provenienta tertd.
Se propune ca pe langa rolul semnificativ pe care il are
in comporzitie asistata de calculator, instalatia de arta §i
creatie multimedia, Max poate fi folosit ca o platforma
educationala multidisciplinara si intercurriculard, un
limbaj de programare usor accesibil pentru o varietate
de aplicatii artistice §i stiintifice, precum §i un agent
foarte stimulator al creatiei — un factor motivator
important pentru studenti care sunt inspirati sa abordeze
invatarea cu pasiune §i curiozitate.
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INTRODUCERE

Motivatia este un factor esential primar in procesul de
invatare (Reece si Walker 2007) si are o influentd directa
asupra cantitatii, calitatii, si profunzimii achizitiei de
cunostinte (Vollmeyer si Rheinberg, 2006). Mai mult,
are un impact direct asupra transferului de abilitati
(Young et al. 2013), a gandirii asociative (DeTombe
2015), precum si a transferului si recolectiei memoriei de
lunga duratd (Mastin 2015). Motivatia intrinsecd este in
general vazuta ca influentdnd pozitiv creativitatea (Grant
2011). Cu toate acestea, creativitatea in sine, cand este
prezentatd ca o oportunitate, poate de asemenea sa devina
un factor motivant in procesul educational, din moment
ce abordarile creative in ceea ce priveste achizitia de
cunostinte pot determina o calitate superioara a invatarii.

Interface) environment and object-oriented or data flow
programming language which allows the creation of
complex and highly creative programs (patcher) without
the need of prior code-programming knowledge.
Previous data and signal processing and synthesis
limited creativity to a predetermined set of variables,
devices, and media. Max is based on a modular structure
which integrates seamlessly MIDI (Musical Instrument
Digital Interface) and raw data processing, with
analogue and digital signal synthesis and processing, as
well as real-time and post-processing capabilities in an
open-ended architectural design which allows for
peripheral interfacing and networking, as well as plugin,
extension, and third-party software interaction. It is
proposed here that aside from its significant role in
computer-assisted composition, art installation, and
multimedia  creation, Max can be used as a
multidisciplinary —and  cross-curriculum educational
platform, an easily accessible programming language for
a variety of artistic and scientific applications, as well as
a highly stimulating agent for creativity — an important
motivating factor for students who are inspired to
approach learning with passion and curiosity.

Keywords

Composition, Electronic Music, Max MSP Jitter, Sound
Processing, Educational Platform, Creativity, Motivation,
Transversal Competencies.

INTRODUCTION

Motivation is a key primary factor in the learning process
(Reece and Walker 2007) and it has a direct influence on
the amount, quality, and depth of knowledge acquisition
(Vollmeyer and Rheinberg, 2006). Furthermore, it has a
direct impact on skill transfer (Young et al. 2013),
associative thinking (DeTombe 2015), as well as long-
term memory transfer and recall (Mastin 2010). Intrinsic
motivation is generally seen as positively influencing
creativity (Grant 2011). However, creativity itself when
presented as an opportunity may also be a motivating
factor in the educational process, as creative approaches
to knowledge acquisition and rehearsing may enable
learning of a superior quality. For example, a student
using the numerical relationships between geometrical
displacement of three-dimensional structures of chemical
compounds as a source for generating musical material is
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Spre exemplu, un student care foloseste relatiile numerice
din dispozitia geometrica a structurilor tri-dimensionale
ale compusilor chimici ca si sursd pentru generarea de
material muzical este foarte motivat sd invete in mare
detaliu asemenea structuri. Aceastd aboradare creativa
implica o ratd mare de exersare a cunostintelor necesare.
Ulterior, intarirea procesului de recolectie poate de
asemenea sa fie semnificativd ca urmare a numarului
mare de repetitie si a cantitatii de gandire asociativa
implicata.

Aparitia tehnologiei informationale (IT) a cauzat nasterea
tehnologiei muzicale, care a adaugat procesului
educational un set complet nou de ustensile pentru
predare si invatare. De asemenea a deschis oportunitati
noi pentru expresie creativa, a inspirat modele noi pentru
interactiune creativa, si a deschis accesul la activitati
creative ce inainte erau limitate la un numédr mic de
practicieni foarte bine antrenati. In timp ce tehnologia
informationala se dezvoltd exponential (Kurzweil 2001),
sistemele educationale ce se bazeazd pe modele lineare
depasite pot fi nepregatite sd gestioneze accesul
studentilor la o cantitate covarsitoare de informatie,
conduse de motivatia individuald, cum ar fi social media,
YouTube, sau Instagram. Modele educationale alternative
precum cele auto-suficiente, auto-ghidate, de la distanta,
si Invdtarea online, au devenit competitori naturali la
sistemele educationale institutionalizate clasice, cu toate
ca existd anumite eforturi de a porta modele vechi pe
tehnologie noud. Invitarea autonomi ce se bazeazi pe
resurse limitate poate fi modelatd sa satisfacad o nevoie
sau o arie de interes anume, spre detrimentul imediat a
orice altceva ce nu are o relevantd clard pentru scopul
educational propus. Tehnologia informationala si aparitia
internetului sunt catalizatorii pentru asemenea orientari
educationale cu consecinte variind de la invatarea bazata
pe gratificatia imediatd, la achizitia intentionatd a unui set
de abilitati centrate pe sine si determinate de placere si
oportunitate, nu de nevoie. Dezavantajul este descresterea
capacitatii de atentie a studentului si a motivatiei de a
invita cunostinte ce necesita angajament de lunga durata
la educatie si Invdtare interactivd, tot mai mare
dependenta de tehnologie, alegeri nerealistice de modele
si paternuri de viata, lipsd de curiozitate pentru a dobandi
cunostinte prin efort, precum si o tendintd general
descrescatoare in motivatia de a mentine mentalitatea de
invatare pe tot parcursul vietii. Acestea sunt tendinte ce
ar putea fi observate in sisteme educationale
institutionalizate care au o mare latentd in adaptarea la o
paradigma noud. Asemenea modele pot avea o tendintd
de a considera creativitatea ca fiind folositoare doar la
clase de artd marginalizate, in timp ce in general
promoveaza si se concentreaza doar pe subiecte din aria
stiintelor si a testelor standardizate. O asemenea atitudine
poate si In multe cazuri duce la o criza educationala, o
posibild solutie fiind reevaluarea praxisului educational
curent si implementarea de metodologii bazate pe
cercetiri noi din domenii cum ar fi educatia, psiho-
pedagogia, si neurologia, care aratd o corelatie directd
intre educatia in arte si dezvoltarea creierului. Din
moment ce creativitatea In general intensificd invatarea
iar educatia in arte sustine dezvoltarea creativitatii, pe
masura ce tehnologia a reformat aproape fiecare aspect al
vietii moderne, unelte tehnologice care sustin dezvoltarea
creativitatii pot sa se dovedeasca a avea un impact pozitiv
in performanta studentului.

in domeniul tehnologiei muzicale, asemenea unelte au
urmat indeaproape dezvoltarea tehnologiei
informationale, precum s-a reflectat in folosirea creativa
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highly motivated to learn in great detail and depth such
structures. This creative approach implies a high rate of
rehearsing the necessary knowledge. Consequently the
strengthening of its recall may also be quite significant
due to the high amount of repetition and the amount of
associative thinking involved.

The advent of informational technology (IT) caused the
birth of music technology which added to the educational
process an entirely new set of teaching and learning tools.
It also opened new opportunities for creative expression,
inspired novel models for creative interaction, and
enabled access to creative activities which were
previously limited to a small number of highly trained
practitioners. While informational technology develops
exponentially (Kurzweil 2001), educational systems
based on obsolete, linear models may be unprepared to
manage student access to an overwhelming amount of
information, new learning tools, and possibilities for
expression driven by self-motivation such as social
media, YouTube, or Instagram. Alternative education
models such as self-reliant, self-driven, remote, and
distance learning have become natural competitors to the
established institutionalized educational systems although
some efforts are made to port the old models onto new
technology. Self-driven learning based on limited
resources can be customized to fit a particular need or
area of interest to the immediate detriment of anything
else that does not have clear relevance to the intended
educational goal. Informational technology and the
advent of internet are the catalysts for such educational
orientations with consequences varying from student
decrease in attention span and learning based on
immediate gratification, to purposeful acquisition of a
self-centered set of learning skills driven by pleasure and
opportunity, not need. Possible downsides may appear as
the decrease in motivation to learn knowledge which
requires a long-term commitment to education and
interactive learning, increasingly high dependency on
technology, unrealistic choices of role-models and life
patterns, lack of curiosity to acquire knowledge through
effort, as well as a generally-decreasing trend in
motivation to maintain a life-long learner mentality.
These are trends that may be seen in institutionalized
educational systems that display a great latency in
adapting to a new paradigm. Such models may have a
tendency to consider creativity as useful solely in
marginalized art classes, while generally promoting and
focusing on science subjects as well as standardized
testing alone. Such attitude can and in many cases does
lead to an educational crisis, one possible solution being
the reevaluation of current educational praxis and the
implementation of methodologies based on new research
in the domains such as education, psycho-pedagogy, and
neurology that shows a direct correlation between art
education and brain development. As creativity is a
general enhancer of learning and art education supports
the development of creativity, while technology has
already permanently reshaped almost every aspect of
modern life, technological tools that enhance creativity
may prove to have a significantly positive impact in
student performance.

In the domain of music technology such tools followed
closely the development of informational technology as it
was reflected in the creative use of oscillators, MIDI



a oscilatoarelor, MIDI (Musical Instrument Digital
Interface), procesarea de semnal analog-digital,
sintetizatoare de sunet si video, precum si eventuala
implementare de unelte de procesare digitala bazate pe
baze de date, interconectare, precum si tehnologii
integrate care sunt orientate spre portabilitate,
compatibilitate  inter-platforme, = modularitate,  si
arhitectura deschisa. Cu toate acestea, in timp ce fiecare
din aceste unelte au sporit creativitatea pe mai departe, de
asemenea a si constrans-o la respectivele lor liste de
capabilitati predeterminate, facand munca creativa
dependenta de dezvoltari ulterioare si Intretinere.
Integrarea unor astfel de unelte in procesul educational s-
a dovedit de multe ori dificila din cauza la o mare
varietate de protocoale de procesare de date, accesul la
programare low-level pentru unelte creative noi
necesitand de asemenea un set complex si complet nou de
abilitati, care de obicei nu erau disponibile fara pregatire
de durata in limbaje de programare. Chiar si cu asemenea
abilitati dobandite, continua evolutie a mediilor de
programare face multe asemenea limbaje susceptibile la a
deveni depasite in scurt timp, nemaifiind sustinute sau
mentinute, si ficand aplicatiile lor inutilizabile. in acest
fel, de la aparitia tehnologiei informationale, in ceea ce
priveste creativitatea orientatd preponderent de catre
emisfera cerebrald dreapta, aceasta a trebuit sa astepte ca
unelte creative sa fie dezvoltate si imbunatatite, In timp
ce uneltele creative in sine au fost dezvoltate de catre
indivizi orientati preponderent de catre emisfera cerebrala
stangd, care le-au creat sd isi Indeplineasca scopul, insa
nu le-au facut suficient de intuitive pentru integrare
perfectd in procesul creativ. Teritoriul comun al
creativitatii si rigurozitatii empirice a fost un loc dificil de
negociat si, ca rezultat, aceste unelte nu au fost usor de
integrat in clasd sau in procesul educational in general. O
solutie la marea majoritate a acestor probleme este
dezvoltarea de medii de programare API orientate pe
obiecte precum Max (MSP/ Jitter) mentinut de firma de
software Cycling *74 sau Pure Data (PD), corespondentul
sau open-source dezvoltat de Miller Puckette din
versiunea originald de Max pe care a conceput-o la
IRCAM (Institut de Recherche et Coordination
Acoustique/Musique) in anii ‘80.

MAX /MSP & JITTER

Max este o API creata initial pentru procesarea de date si
MIDI. Module ulterioare au fost implementate pentru a
integra procesare digitalda audio in MSP (Max Sound
Processor) si procesare digitald video in Jitter. Ultimele
imbunatatiri interfateazd Max cu un iPad (Mira), sau cu
Ableton Live (Max for Live) pentru concert live
interactive.

In ceea ce priveste accesibilitatea, Max este creat cu
utilizatorul novice In minte. Crearea unui nou patcher
(program) 1n Max urmeaza paternuri deja familiare
oricarui utilizator de processor word, fiind o simpla
suprafatd pe care se insereaza diferite tipuri de continut.
Dificila programare low-level necesara de multe ori
pentru scrierea de programe este exprimatd aici intr-o
varietate de clase de obiecte vizuale pre-determinate,
usor accesibile si disponibile pentru folosintd imediata.
Aceste obiecte au un comportament predeterminat si pot
fi conectate Intr-o varietate de modalitati logice, intr-o
manierd similara unui PCB (Printed Circuit Board).
Obiectele generice gestioneaza sarcini relationate la timp
sau de declansare [de evenimente], date numerice (MIDI
sau de altd naturd), sintezd si procesare complexa de
semnal audio si video, interactiune cu baze de date, o
varietate de sarcini de tip controller, plugin-uri, software-
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(Musical Instrument Digital Interface), analogue-digital
signal processing, sound and video synthesizers, as well
as the eventual implementation of database-driven digital
processing tools, networking, as well as integrated
technologies which are geared towards portability, cross-
platform compatibility, modularity, and open-ended
architecture. However, while each of these tools
enhanced creativity further, it also confined it to their
respective lists of pre-set capabilities and made the
creative work dependent upon further developments and
maintenance. Integration of such tools into the
educational process proved many times difficult because
of a great variety of data-processing protocols, access to
low-level programming of new creative tools requiring
also an entirely new and complex set of skills, usually not
accessible without lengthy training in programming
languages. Even with such skills acquired, the continued
evolution in programming environments, many such
languages are prone to become soon obsolete, being no
longer supported or maintained, and rendering related
applications useless. Thus, since the advent of
informational technology, as far as the mostly right-brain
oriented creativity is concerned it had to wait on creative
tools to be developed and enhanced, while the creative
tools themselves were developed by mostly left-brain
oriented individuals who made them to fit their purpose
but not intuitive enough for seamless integration into the
creative process. The middle ground of creativity and
empirical rigor was a difficult place to negotiate and, as a
result, these tools were not easily integrated into the
classroom or the educational process in general. One
solution to the vast majority of these problems is the
development of object-oriented APl (Application
Programming Interface) programming environments such
as Max (MSP/ lJitter) maintained by the software
company Cycling *74 or Pure Data (PD), its open-source
counterpart developed by Miller Puckette from the
original version of Max which he developed at IRCAM
(Institut de Recherche et Coordination Acoustique/
Musique) in the ’80s.

MAX /MSP & JITTER

Max is an API initially designed to process data and
MIDI. Later modules were implemented in order to
integrate digital audio processing in MSP (Max Sound
Processor) and digital video processing in Jitter. Latest
developments interface Max with an iPad (Mira), or with
Ableton Live (Max for Live) for interactive live
performance.

As far as accessibility is concerned, Max is designed with
the novice user in mind. The creation of a new Max
patcher (program) follows patterns already familiar to
any word processor user, being a simple canvas on which
different types of content is inserted. The difficult low-
level programming many times required for writing
software is expressed here in a variety of classes of
predesigned visual objects easily accessible and available
for immediate use. These objects have a set behavior and
can be connected in a variety of logical ways, in a
manner similar to a PCB (Printed Circuit Board). The
generic objects handle clock-related and trigger tasks,
numeric data (MIDI or otherwise), complex audio and
video signal synthesis and processing, database
interactions, a variety of controller tasks, plugins, third-
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uri terte precum si interactiune cu aparate externe si
periferice. Aceasta este realizata intr-o maniera specifica
si deja familiara 1n care asemeneca date, semnal, si
procesare sunt de obicei gestionate de catre software sau
hardware dedicat, de data aceasta integrate in mediul de
interfatare unic pe care Max il ofera ca si APIL.
Modularitatea este un conceput important iIn Max, si se
exprima la fiecare nivel de interactiune cu utilizatorul. Ca
mediu, Max integreaza perfect diferite tipuri de date prin
modulele sale Max, MSP, si Jitter. Programarea vizuala
de asemenea foloseste obiecte care pot fi module in sine
si care sunt conectate Intr-o manierd modulard. Fiecare
patcher poate fi conectat la un patcher si/sau sa
controleze sub-patcher-uri in functie de necesitate, din
nou conectate intr-o maniera modulara. Aceste patcher-
uri si sub-patcher-uri pot fi parte intrinsecd a unui patcher
distribuite  intr-un subpatcher doar din motive
arhitecturale, sau pot fi aplicatii in sine actiondnd ca
module conectate la patcher-ul principal.

Creat initial cu putina consideratie pentru GUI (Graphical
User Interface) cu intentia de a economisi puterea de
calcul a CPU (Central Processing Unit), versiuni
ulterioare beneficiaza de o folositoare schema de culori
controlata de utilizator si care poate fi aplicata la obiecte
din patcher atat la nivel general cat si individual.

Max opereaza in trei moduri: ca si consold, ca si patcher,
si ca mod de prezentare 1n care utilizatorul are optiunea
de a ascunde cablarea patcher-ului si a mentine doar
controale de suprafatd, dupad cum este necesar. Consola
genereazd mesaje in ceea ce priveste functionarea,
setarea, si aspecte de diagnosticare a unui patcher.
Patcher-ul se deschide intr-o fereastra separatd si este
echivalentul cablarii si constructiei interioare a unui
aparat. Modul de prezentare actioneazd precum cutia
exterioara a unui aparat, care in general contine
controllere, feed-back vizual, sau porturi de conectare. O
aplicatie independentd care actioneazd ca Mod de
Prezentare Runtime exista separat pentru a rula patcher-
uri Max fara a fi nevoie de a instala programul principal.
Din orice patcher Max poate compila o aplicatie
independenta ce actioneaza ca un software normal, ce nu
poate fi editat pe mai departe, insd nu mai are nevoie de
suport Max pentru a functiona corespunzator. Compilarea
de asemenca software este limitatd la tipurile de OS
(Operating System) suportate de Max.

CREATIVITATE SI MOTIVATIE

Max a fost creat ca o experienta axata pe utilizator, care
permite studentilor sd creeze propriile lor instrumente
virtuale, unelte, module, si unitati de procesare, in timp
ce de asemenea integreaza si manuiesc o mare varietate
de senzori si alte aparate hardware. Este pe mai departe
creat sa foloseasca algoritmi matematici complecsi, baze
de date, precum si procesari variate de semnal si date,
folositoare intr-o varietate de proiecte studentesti de
naturd stiintificd. Spre exemplu, prin intermediul Max,
orice spatiu fizic poate fi cablat cu senzori (lumina,
velocitate, etc.) si orice migcare prin acel spatiu poate fi
interpretata in siruri de date care pe urma pot fi stocate
intr-o baza de date si procesate virtual in orice mod, in
timp real, sau altfel. Un asemenea scenariu poate servi
unui studiu stiintific in velocitatea miscérii, ca si mediu
pentru procesarea empiricd de date in ceea ce priveste
pattern-urile de miscare a unei albine, o interpretare
artistica a miscarii fizice intr-o creatie audio si video in
timp real, unui sistem complex de alarma, ca si parte
dintr-o instalatie de artd, ca metodd statisticd aplicata
pentru teoria probabilitdtilor, unui studiu in aplicatie
laser, sau unei productii multimedia, toate realizate prin
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party software and gear interaction, as well as external
devices and peripherals. This is done in a manner specific
and already familiar to how such data, signal, and
processing are usually handled by dedicated software or
hardware, this time integrated into the unique interfacing
environment Max provides as an API.

Modularity in Max is an important concept and is
expressed at every level of user interaction. Max as an
environment, seamlessly integrates different types of data
through its Max, MSP, and Jitter modules. The visual
programming also uses objects that can be modules
themselves and which are connected in a modular
fashion. Each patcher may be connected to, and/or
control sub-patchers as needed, again linked in a modular
fashion. These patchers and subpatchers may be intrinsic
parts of a patcher simply distributed in a subpatcher for
architectural purposes, or may be stand-alone
applications acting as modules plugged into the main
patcher. Initially designed with very little regard for the
GUI (Graphical User Interface) in order to save CPU
(Central Processing Unit) computing power, later
versions benefit from a user-controlled meaningful color
scheme which can be applied to patcher objects generally
or individually.

Max operates in three modes: as a console, as a patcher,
and as a presentation mode in which the user has the
option to hide the patch wiring and maintain only surface
level controllers as needed. The console generates
messages in regards to the functional, setup, and
troubleshooting aspects of a patch. The patcher opens in a
different window and it is the equivalent of the inner
setup and wiring of a device. The presentation mode acts
as the outer box of a device which usually contains
controllers, visual feed-back, or connecting ports. A
separate application that acts as a standalone Presentation
Mode Runtime is designed to play Max patchers without
the need of installing the main program. From any
patcher, Max can compile a stand-alone application
acting as a usual piece of software that cannot be edited
further but no longer needs Max support in order to
function properly. Compilation of such software is
limited to the types of OS (Operating System) supported
by Max.

CREATIVITY AND MOTIVATION

Max was designed as a user-centered experience which
enables students to create their own virtual instruments,
tools, modules, and processing units, while also
seamlessly integrating and handling a wide variety of
sensors and other hardware devices. It is furthermore
designed to handle complex mathematical algorithms,
databases, various data and signal processing, useful in a
variety of science-oriented student projects. For example,
through Max, any given physical space can be wired with
sensors (light, velocity, etc.) and any movement through
that space can be interpreted into strings of data which
then can be stored in a database and processed in
virtually any way, real-time or otherwise. Such a scenario
can serve for a scientific study in motion velocity, a
medium for empirical data processing in regards to the
motion patterns of a bee, an artistic interpretation of
physical motion into a real-time sound and video
creation, a complex alarm system, a part of an art
installation, an applied statistical method of analysis for



arhitectura unic de maleabild a lui Max. Aceasta permite
studentilor sa exploreze idei si concepte intr-un set de
circumstante complet inclusive ce pot genera lucrari noi
de artd precum si solutii la o varietate de probleme de
naturd stiintificd. Ca mediu pentru incercarea de idei noi,
Max are de asemenea potential semnificativ pentru
proiecte colaborative si de grup, suportand nativ aplicatii
ce vizeaza o audienta specifica.

Studentii care sunt motivati creativ de catre Max
beneficiaza de invatare bazatd pe pasiune precum si de
ajutorul unei comunitdti internationale de persoane ce
gandesc intr-o manierd similard, care se conecteaza,
impart idei si resurse, discutd si ofera feed-back in ceea
ce priveste dezvoltarea lui Max, precum si de o mare
librarie de module, patcher-uri, si unelte Max disponibile
online.

Studentii specializati in compozitie si compozitorii
profesionisti de asemenea beneficiazd de multele
capabilitati ale lui Max, care pune la dispozitie o cantitate
compozitiile asistate de calculator si cu procesare de
sunet 1n timp real, instalatii de arta, creatii multimedia, si
explorarea de idei creative noi aflate la intersectia dintre
artd si stiintd. Unitati de procesare de semnal si date
create in Max pot deveni pe mai departe sursa unor
dezvoltari noi in cercetare stiintifica bazatd pe date
empirice si industrii specifice, atragand atentia la cat de
folositoare este pentru studenti dezvoltarea unei
mentalitati entreprenoriale.

PLATFORMA INTER-CURRICULARA

Una dintre capabilitatile semnificative ale programului
Max este functia sa ca API modular usor de abordat.
Aceastd trasatura poate fi exploatatd si dezvoltatd intr-o
platforma educationald inter-curriculard ce poate folosi
Max ca o modalitate de a uni experiente educationale ce
altfel sunt segregate, pentru studenti din diferite medii
educationale si specializari. Ca urmare a folosului sau
universal, inrolarea intr-o clasd de Max poate folosi
studentilor din aproape orice departament, specialitate, si
cariera, potentand creativitatea lor, afectand pozitiv
performanta lor la alte cursuri, si deschizdnd un potential
nelimitat pentru contributii inedite in diferite domenii de
activitate. Spre exemplu, orice student poate sa exploreze
compozitia muzicald si creatia cu sunet, video,
multimedia, si instalatia de artd, fard a fi nevoie de
cunostinte specializate dobandite anterior, pentru ca
bazele acestora pot fi explorate in contextul proiectelor
clasei de Max. Studentii care sunt deja familiarizati cu
programarea de software pot folosi Max pentru aplicatii
interactive cu software (ex. Ableton Live) si hardware
(ex. telecomandda Wii) externe, prin arhitectura sa
deschisa. Studentii care urmeaza sau au terminat cursurile
de Tehnici de Inregistrare sau Tehnologie Muzicald
beneficiaza pe mai departe dintr-un curs de Max unde
exploreaza aspectele de programare si design de unelte
pentru procesare de sunet. Pe mai departe, studentii
dobandesc accesul la un set complet nou de aplicatii
multimedia, tehnici de creatie, si aplicatii inedite. Un
curriculum orientat Inspre Max poate oferi un set de
cursuri de Tehnologia Muzicala 1 — 4, unde primele doua
cursuri vizeaza desavarsirea sintezei si procesarii de sunet
folosind software si sintetizatoare de sunet de standard
industrial, cum ar fi Logic Pro, ES1&2, and ESX24.
Tehnologia Muzicala 3 si 4 vizeaza explorarea de Max si
MSP 1in timpul celui de-al treilea semestru, si Jitter in cel
de-al patrulea semestru. Aceasta curricula poate fi extinsa
pe mai departe cu incd doud semestre de Max in
Tehnologia Muzicalad 5 si 6 in timpul carora studentii pot
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the probability theory, a study in laser application, or a
multimedia production, all realized through the uniquely
malleable architecture of Max. This empowers students
to explore ideas and concepts in a set of all-inclusive
circumstances which can generate novel artworks as well
as solutions to a variety of science-oriented problems. As
a medium for trying out new ideas, Max also has
significant potential for collaborative and group projects,
natively supporting applications which target a specific
audience.

Students who are creatively motivated benefit from
passion-based learning as well as the support of an
international community of like-minded people who
network, share ideas and resources, discuss and give
feed-back as far as new developments of Max are
concerned, and a large library of Max-based modules,
patches, and tools, available online.

Specialized student and professional composers also
benefit from the many capabilities of Max, as it provides
a virtually endless amount of possibilities in regards to
computer-assisted and real-time  sound-processing
compositions, art installations, multimedia creations, and
exploration of new creative ideas found at the crossroads
of art and science. Signal and data processing units as
well as applications designed in Max can further become
the source of new developments in empirical data-based
scientific research and specific industries, drawing
attention to the usefulness of students developing an
entreprenorial mentality.

CROSS-CURRICULAR PLATFORM

One of the significant features of Max is its function as
an easy to approach modular API. This feature can be
exploited and developed into a cross-curricular
educational platform that can use Max as a means to
bridge otherwise segregated educational experiences for
students from different educational backgrounds and
career orientations. Due to its open-ended usability,
enrollment in a Max class can benefit students from
virtually any department, major, and career orientation,
enhancing their creativity, positively affecting their
performance in other subject areas, and opening an
unlimited potential for novel contributions in various
domains of activity. For instance, any students can
explore music composition and creation with sound,
video, multimedia, and art installation without the need
of prior specialized knowledge as the basics can be
explored within the context of classroom Max projects.
Students who are already familiar with software
programming may use Max interactive applications with
external software (i.e. Ableton Live) and hardware (i.e.
Wii Remote) through its open-ended architecture.
Students taking or graduating from Recording
Techniques or Music Technology classes benefit further
from a Max-based course where they explore the
programming and tool-designing aspect of sound
processing. Furthermore, the students gain access to a
completely new set of multimedia applications, creative
techniques, and novel applications. A Max-oriented
curriculum may offer a Music Technology 1 through 4
set of courses, where the first two courses are concerned
with mastering sound processing and synthesis using
industry standard software and synthesizers such as Logic
Pro, ES1&2, and ESX24. Music Technology 3 and 4 are
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explora un semestru de interactivitate inter-platforma si
respectiv un alt semestru de proiecte Max multimedia si
instalatie de arti. In cazul in care se oferd de asemenea un
curs de Tehnici de inregistrare 1 si 2 bazat pe standardul
industrial Pro Tools sau orice omolog, aceasta poate
facilita inrolarea in Tehnologia Muzicald 1 sau 3 ca si
secventd, depinzdnd de optiunile disponibile pentru
cariera studentului. Aceastd schemd ofera un set partial
secvential de pana la opt cursuri de credit care pot sa fie
incluse intr-o varietate de cerinte universitare pentru
programe scolare si specialitati.

MAX N APLICATIE

Educatia bazata pe Max este o abordare practicd orientata
pe proiecte in care toate cunostintele teoretice pot fi
implementate prompt intr-un patcher nou sau folosite
pentru a spori functionalitatea intr-un patcher deja
existent. Experienta de programare vizuald in Max are
tendinta sa fie una fluida, beneficiind de simplitatea
programarii la suprafatd combinata cu abilitatea de a avea
feed-back imediat. Daca este nevoie de un nivel
intermediar de control, Max permite implementarea
naturald de algoritmi matematici si manipulare profunda
de date. Pentru studentii familiarizati cu programarea
low-level, Max este capabil sd implementeze obiecte
create extern 1n alte mediumuri, printr-un protocol
specific. Interactiunea cu o mare varietate de aparate
periferice face ca Max sa fie o alegere potrivitd pentru
concerte asistate de calculator si aplicatii live.

Cunostinte pedagogice si educationale despre competenta
la nivel de incepator realizatd dupa un semestru de curs in
Max au fost dobandite in 2008 la Universitatea de Stat
Bowling Green din Ohio, SUA, printr-o compozitie
muzicala care integreaza sunet pre-inregistrat, captura de
microfon in timp real, inregistrare audio, looping,
procesare de sunet in timp real, interactiune periferica,
precum si proiectie video pre-determinatd, intr-o lucrare
asistatd de calculator. Leul de Zapada (Popean 2008)
pentru instrument acustic si live electronics a fost
programat si demonstreze trei nivele de interactivitate,
precum si integrare audio-video intr-o lucrare unitara cu
forma fixa (suitd, trei sectiuni, ca. 3, 3, si 2 minute) si
instrumentatie deschisa (orice instrument si Max). Prima
sectiune, Himalaia, foloseste raspuns Max in timp real ce
se bazeazd pe o linie de delay, si amestec de material
muzical predeterminat cu improvizatie, fara paternuri de
ritm predeterminate. A doua sectiune, Tibet, foloseste o
unitate Max de groove, cét si o linie melodica si scarad
modala (pentatonica) predeterminate, bazatd pe un ritm
inerent cauzat de paternurile repetitive ale unitatii de
groove. A treia sectiune, Est si Vest, foloseste Max pentru
inregistrare in timp real si reproducere, precum si un
amestec de material muzical si paternuri fixe de ritm. Pe
parcursul intregii lucrari, o prezentare de artd de mandale
Tibetane cu teme vizuale legate de titlul si conceptul
piesei si derulatd de Max, este proiectatd printr-un
proiector. Patcherul de asemenea foloseste potentiometre
virtuale pentru control individual si general.

Intr-un patcher de tip Max, timpul poate fi controlat la un
nivel foarte discret si cu mare precizie, precum este cazul
cu o varietate de alte evenimente incluse. Programul
pentru Leul de Zapada este compus din patru blocuri de
obiecte si componente de tip software reprezentate cu
litere in interiorul patcherului. Blocul A este Centrul de
Control, Blocul B este un Delay Router ce cauzeaza
diferite tipuri de intarzieri de semnal, Blocul C care este
un Signal Router ce trimite semnal la cele doud canale
audio principale, si Blocul D care este un Bloc de Test
folosit ca Generator de Semnal. Unitatea de Groove
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concerned with exploring Max and MSP during the 3rd
semester and Jitter during the fourth semester. This
curriculum may be extended further with two more
semesters of Max in Music Technology 5 and 6 where
students may explore a semester of Max cross-platform
interactivity and respectively another semester of Max-
based art installation and multimedia projects. If a
Recording Techniques 1 and 2 course based on the
industry-standard Pro Tools or a homologue is also
offered, this may enable enrollment in either Music
Technology 1 or 3 as a follow-up, depending on available
choices for student career-path. This scheme provides a
quasi-sequential set of up to eight credit courses which
may fit in a variety of career paths and university major
requirements.

APPLIED MAX

Max-based education is a hands-on project-oriented
approach in which all theoretical knowledge may be
promptly implemented into a new patcher or used to
enhance functionality in an already existing one. The
visual-programming experience in Max tends to be a
fluid one, benefiting from the simplicity of surface-level
programming combined with the ability for immediate
feed-back. If an intermediate level of control is needed,
Max allows for seamless algorithm implementation and
deeper data manipulation. For students familiar with low-
level programming, Max is able to implement external
objects programmed in other mediums through a specific
protocol. Interaction with a great variety of peripheral
devices enables Max to be an appropriate choice for
computer-assisted  stage  performance and live
applications.

Pedagogical and educational insight into beginner level
competency gained after a first semester of Max course
was achieved in 2008 at Bowling Green State University
in Ohio, USA, through a musical composition which
integrates pre-recorded sound, live microphone sound
capture, recording, looping, real-time sound processing,
peripheral interaction, as well as a pre-designed video
projection, in a computer-assisted work. The Snow Lion
(Popean 2008) for acoustic instrument and live
electronics was programmed to showcase three levels of
interactivity, as well as audio and video integration in a
unitary work with a fixed form (suite, three tunes, ca. 3,
3, and 2 minutes) and open-ended instrumentation (any
instrument and Max). The first section, Himalaya, uses
Max real-time response based on a delay line and mixture
of predetermined pitch material with improvisation
without predetermined rhythm patterns. The second
section, Tibet, uses a Max groove unit and a
predetermined melodic line and modal scale (pentatonic)
based on an inherent rhythm caused by the repetitive
patterns of the groove unit. The third section, East and
West, uses Max recording and playing back, as well as a
mixture of pitch material and fixed rhythm patterns.
Throughout the entire work a Max-run Tibetan mandala
art slideshow with visual themes connected to the title
and the concept of the piece is displayed through a
projector. The patcher also features individual and
general gain control.

Time in a Max patcher can be controlled at a very
discreet level and with great precision, as it is the case
with a variety of other types of included events. The



foloseste sunete pre-inregistrate din bufferi de memorie
pre-incarcati; diferite tipuri si paternuri de delay sunt
setate printr-un router si un selector; unitatea de
inregistrare captureaza semnal in timp real si il reproduce
intr-o combinatie de canale audio stang, drept, si
impreund (pentru dispozitie spatiald a sunetului), intr-o
bucla audio ce dureaza pana la sfarsitul piesei. Lucrarea
poate fi executatd in feluri diferite, catd vreme ramane
intotdeauna o combinatie de instrument melodic acustic
(nu neaparat polifonic) si Max. Interactiunea interpretului
cu Max este pre-determinatd si are potentialul de a fi
complet automatizata printr-o Pedala Intrerupator MIDI.
Fisierele necesare pentru executarea acestui proiect
contin patcher-ul Max original, treizeci de fisiere de tip
pozd continand imagini de mandale folosite pentru
prezentarea video, sunete inregistrare anterior si folosite
pentru bucle de sunet, precum si un ghid de instructiuni
pentru ca interpretul sd poata rula proiectul. Asemenea
instructiuni se refera la un set de instructiuni specifice
cum ar fi:
e Foloseste Modul de Prezentare
e Zoom out pana cand toate obiectele sunt incadrate
(pot fi vazute in acelasi timp)
e  Prima piesa:

o Porneste metro-ul pe pozitia ON, a patra
unitate de sus (galbend). Acesta va porni un
timer si prezentarea video de Mandale

o  Apasa butonul [Delay] si creeaza sunete de
doua feluri:

=  Scurte, in maniera de percutie

=  Gesturi mici: secvente melodice si
acorduri in game de tip pentatonic,
octatonic si flamenco

o Improvizeaza pentru aproximativ 3 minute

o Apasa butonul Rosu pentru a porni a doua
piesa si, dupa o vreme, butonul de [NO
Delay] de la prima piesa (tranzitie attaca).

Patcherul Max Leul de Zapada este atat o lucrare ce
necesita interactiune cu calculatorul in timp real, cat si un
set de module complexe pre-programate pentru
procesarea de semnal, organizate intr-o interfatd multi-
nivel. In conditii normale, cantitatea si profunzimea de
cunostinte in domeniul programarii necesare doar pentru
a crea aceste module ca si blocuri software separate
pentru procesare de sunet ar intrece de departe ce se
poate realiza intr-un singur semestru de cétre un
programator incepator. Alternativ, costurile si dificultatea
realizrii omoloagelor lor de tip hardware ar necesita mai
multe cunostinte din domenii precum electronica, design
hardware, compatibilitate software-hardware si design de
drivere, precum si inginerie, facand imposibila o
asemenea initiativa in timpul unui singur semestru. Max a
permis interfatarea si programarea tuturor acestor blocuri
de procesare a semnalului intr-un singur patcher, care pe
urma a fost folosit pentru o lucrare creativd gata de
concert, care gestioneaza achizitie de semnal in timp real,
procesare si post-procesare, totul cu cunostinte dobandite
pe parcursul unui singur semestru. Factorii motivanti pe
parcursul procesului de invatare au fost oportunitatea
pentru invatare si rezultate creative, precum si accesul la
cunostinte de mare relevantd 1nsd din domenii de
cunoastere noi, la care altfel nu s-ar fi putut avea acces
direct.

COMPETENTE TRANSVERSALE

Accentul pus pe complexitatea graduala si concentrarea
pe proiecte a clasei cu durata de un semestru ce a
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Snow Lion program is comprised of four blocks of
software objects and components represented by letters
inside the patcher. Block A is the Control Center, Block
B is a Delay Router which triggers different types of
signal delay, Block C is a Signal Router which sends
signal to the two main audio channels, and Block D
which is a Test block used as a Signal Generator. The
Groove unit uses prerecorded sounds from pre-loaded
memmory buffers; different delay patterns and types are
set through router and selector; the recording unit
captures live signal and plays it back in a combination of
left, right, and both audio channels (for sound spatial
displacement), looping until the end of the piece. The
work may be performed in different ways, given that it is
always a combination of an acoustic melodic instrument
(not mandatorily polyphonic) and Max. The interaction
of the performer with Max is pre-determined and can,
potentially, be fully automatic through a MIDI Switch
Pedal. The files needed for a performance of this project
contain the original max patcher, thirty picture files with
mandala images used for the slideshow, prerecorded
sounds used for sound loops, and a guide with
instructions for the performer to run the project. Such
instructions refer to a specific set of guidelines such as:

e  Use Presentation Mode

e Zoom out until all items are in the same frame (can
be seen all at once)

e 1" tune:

o Turn ON the metro the fourth upper unit
(yellow). That will start a timer and the
Mandala slide show

o  Press the [Delay] button and create sounds
of two kinds:

= Short, percussive

= Short gestures: melodic runs and
chords in pentatonic, octatonic and
flamenco scales

o Improvise for about 3 minutes

o  Press the Red button to start the second tune
and after a while the [NO Delay] button of
the 1* tune (attaca transition).

The Snow Lion Max patcher showcases both a work that
requires live interaction with the computer as well as a
set of complex pre-programmed signal processing
modules organized into a multi-level interface. In normal
conditions, the amount and depth of programming
knowledge required to simply create these modules as
separate sound-processing software blocks would far
exceed what can be accomplished in a single semester by
a novice programmer. Alternatively, the costs and
difficulty of designing their hardware counterparts would
require more knowledge in fields such as electronics,
hardware design, software-hardware compatibility and
driver design, as well as engineering, making such
attempt impossible in the time span of a semester. Max
allowed the interfacing and programming of all these
signal processing blocks into a single patcher which then
was used for a performance-ready creative work that
handles real-time signal acquisition, processing, and post-
processing, all with knowledge gained in one semester.
The motivating factors during the learning process were
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culminat intr-un proiect de o asemenea magnitudine, a
avut o listd semnificativd de beneficii educationale care
includ insd nu sunt limitate la un nivel foarte mare de
implicare a studentilor; achizitia unei cantitati
impresionante de cunostinte inter-curriculare In domenii
care altfel ar fi inaccesibile pentru oricare specialitate
luatd in parte; achizitia unui set de abilitdti cu un nivel
semnificativ de transfer la alte subiecte academice;
invatare creativa, repetitie, si procesare de cunostinte
stimulative; flexibilitate si adapatabilitate a cursului la o
plaja mare de niveluri de abilitate si cunostinte precum si
pentru planificarea carierei; explorarea de unelte
compozitionale, tehnici, si oportunitati de ultimad ora;
conectarea cu persoane cu preocupari comune din alte
domenii de activitate; inspiratia de a aborda proiecte de
colaborare; si dezvoltarea de competente transversale.
Educatia axatd pe Max este o oportunitate unic de
potrivita pentru a dezvolta mentalitatea de invatare pe tot
parcursul vietii, precum si abilitati IT, de lucru in echipa,
de luare a deciziilor si rezolvare a problemelor, bazate pe
invatare autonoma, initiativa, si atitudine entreprenoriala.

CONCLUZIE

Timpul relativ mic de Invatare si suportul pentru
dezvoltare continud face din Max o platforma
educationald ideala ce poate conecta multe initiative
inter-curriculare intr-o paradigma educationald centratd
pe student. O importantd egala o are posibilitatea de a
crea discipline noi ce se bazeaza pe exploatarea
conceptelor de interactivitate, portabilitate, si arhitectura
deschisd, In baza carora au fost construite Max si alte
software-uri omoloage. Max evidentiazd o abordare
foarte creativa la achizitia de cunostinte, aplicabilitate
ridicata intr-un mediu educational, si adaptare flexibila la
o varietate de interactiuni software si hardware. Max este
un mediu adecvat pentru achizitionarea unui set
semnificativ de abilitati usor de transferat la alte subiecte
academice, multe dintre acestea fiind inaccesibile
studentilor in alte conditii.
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