
Collaborative Musical Improvisation  
in a Laptop Ensemble with LOLC 

 
Sang Won Lee*   Jason Freeman* Andrew Colella*  Shannon Yao** Akito Van Troyer† 

{sangwonlee, jason.freeman}@gatech.edu       {ajcolella, shannonyao}@gmail.com      
akito@media.mit.edu 

 
*School of Music 

Georgia Institute of Technology 
840 McMillan Street 

Atlanta, GA 30332 USA 

**School of Literature, 
Communication, and Culture 

Georgia Institute of Technology 
686 Cherry St. Atlanta, GA 30332

†MIT Media Lab 
75 Ames Street, E14-374D 
Cambridge, Massachusetts 

02142 USA 
 
ABSTRACT 
This paper discusses LOLC, a text-based collaborative 
music improvisation system for laptop ensemble developed 
by the authors. The paper evaluates LOLC in the context of 
a recent performance by professional classical musicians 
with minimal computer experience. Using qualitative data 
from interviews with the performers and quantitative data 
from server logs, the paper considers the degree to which 
LOLC facilitated collaborative improvisation among the 
musicians and the degree to which LOLC was accessible to 
non-programmers to learn and perform. 
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INTRODUCTION 
We designed and developed LOLC [6] to take advantage of 
the unique potential of text-based performance 
environments in larger-ensemble collaborative 
improvisation and to build upon the rich history of 
collaborative improvisation in jazz and avant-garde musical 
styles. In LOLC, musical patterns are coded symbolically 
and shared automatically, providing a foundation through 
which laptop musicians can effectively improvise and 
collaborate by borrowing and transforming the material 
created by others in the ensemble. In addition, we also 
wanted to make LOLC accessible to non-programmers, 
including skilled musicians without any experience in 
programming or computer music. LOLC is thus deliberately 
limited in complexity and scope: it is not a Turing-complete 
programming language and consists entirely of single-line 
expressions. 

In this article, we briefly review the related work upon 
which LOLC builds and we then evaluate LOLC in the 
context of a recent performance by an ensemble of 
professional classical musicians who had no background in 
computer programming and little or no background in 
computer music. We consider the degree to which LOLC 
facilitated collaborative improvisation among the musicians 
and the degree to which LOLC was accessible to non-
programmers to learn. For detailed information on the 
LOLC environment itself and our motivations for creating 
it, see [6]. 

RELATED WORK 
The design and implementation of LOLC was influenced by 
existing models for collaborative text-based laptop 
performance and by approaches to collaborative 
improvisation in other types of ensembles. 
Laptop-based musical ensembles can often collaborate 
more effectively when they share a common clock and code 
and/or music over the network [2,4], and some researchers 
have suggested environments that enable users to share 
actual code fragments among members of the ensemble 
[4,8]. The Hub’s work Borrowing and Stealing [3] offers an 
intriguing model that served as a direct inspiration for 
LOLC. In addition to the ideas of live coding languages, 
LOLC was influenced by collaborative improvisation in 
other types of ensembles that have created structured 
strategies for ensemble improvisation in their works [1,7].  

EVALUATION AND DISCUSSION 
This section focuses on a single performance with LOLC in 
January 2011, in which musicians from a professional 
contemporary music ensemble performed with LOLC. 
These top-tier classical musicians have played with major 
symphony orchestras and also have considerable 
background with improvisation in experimental and/or jazz 
mediums. The musicians had no prior experience with 
LOLC, no (or negligible) background in computer 
programming, and little or no experience with using 
computer music software. The musicians started to learn 
LOLC through hour-long, one-on-one introductory sessions 
led by the authors, then practiced individually by following 
tutorial files and trying out LOLC on their personal 
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computers. The ensemble rehearsed together for a total of 
12 hours in preparation for the public performance. During 
the rehearsal process, we provided technical assistance and 
guidance on the environment, but let the ensemble develop 
their own structure for the improvisation and decide how to 
build the piece collaboratively. Following the concert, we 
conducted an hour-long interview with each ensemble 
member to discuss his or her process of learning LOLC and 
experience of performing with it. In addition, we logged 
code and chat messages to disk and analyzed each log 
quantitatively.  

Collaborative Improvisation 
Since LOLC’s primary goal is to facilitate collaborative 
improvisation within a laptop ensemble, our evaluation 
focused on how musicians borrow, re-use, and transform 
musical patterns. We found a healthy level of collaboration 
among all musicians. During the dress rehearsal, for 
instance, the musicians created a total of 61 musical 
patterns; 19 of those patterns (31%) were based on patterns 
borrowed from others. The musicians scheduled a total of 
117 different variables for playback; 37 of these patterns 
(32%) were borrowed from another musician. Although 
these statistics do not necessarily correlate to the quality of 
collaboration, they indicate a critical degree of sharing that 
is prerequisite to effective collaboration in LOLC, and they 
demonstrate that musicians were responding to each other 
through the music they improvised. 

Borrowing and transforming often became a chained 
process for the ensemble as musicians borrowed patterns 
that were themselves borrowed. One pattern from the dress 
rehearsal was based on 11 prior patterns (seven created 
from scratch) created by 5 different musicians in the 
ensemble over the course of nearly 15 minutes. To us, 
LOLC’s ability to facilitate the integration of ideas from so 
many musicians over such a long time scale attests to its 
potential to facilitate collaborative improvisation in an 
ensemble, using its ability to preserve the history of 
creation and collaboration within the performance to 
enhance the ability of musicians to borrow, transform, 
combine, and recall musical material. 

Accessibility 
Despite the fact that the five musicians in the ensemble had 
no (or negligible) exposure to computer programming, all 
of these musicians were able to learn LOLC fairly quickly 
and mount a public performance with the environment. All 
of the musicians found the experience of learning and 
playing with LOLC to be straightforward, saying that it was 
“easier than I thought it would be” and that it was “pretty 
easy to use once you get the hang of it.” They also found 
the combination of self-guided practice and group 
rehearsals to be an effective means to learn LOLC. 

We also asked the musicians if they were musically 
satisfied with the performance. This quote from one of the 
musicians summarizes the attitudes of all of the musicians 
towards the experience: “I thought it was satisfying. 

Honestly, I had a great time working on this (…) and to me 
it was musically satisfying.” 

Apparently, for the musicians, LOLC was more than just 
accessible: they enjoyed the learning process and were 
proud of what they had accomplished. 

FUTURE WORK 
Based on our evaluation of a performance by professional 
musicians with no programming experience, we believe that 
LOLC has largely succeeded in facilitating collaborative 
improvisation within a laptop ensemble and in being 
accessible to use by non-programmers.  

In the coming year, we are extending LOLC to the realm of 
real-time notation, in which musicians sight-read 
conventional or graphical notation live, in performance, as 
it is rendered on a digital display [5]. Performances with 
this extended system are already planned for 2012. 

ACKNOWLEDGEMENTS 
LOLC is supported by a grant from the National 

Science Foundation as part of a larger research project on 
musical improvisation in performance and education (NSF 
CreativeIT 0855758). We also thank all the musicians of 
Sonic Generator. Additional information is available at 
http://www.jasonfreeman.net/lolc/ 

REFERENCES 
1. Allen, S. Teaching Large Ensemble Music 

Improvisation. Radical Pedagogy 4(1). Available at 
radicalpedagogy.icaap.org/content/issue4_1/01_Allen.ht
ml. 2002. 

2. Brown, A., and A. Sorensen. Interacting with 
Generative Music through Live Coding. Contemporary 
Music Review 28,1(2009), 17–29. 

3. Brown, C., and J. Bischoff. Indigenous to the Net: Early 
Network Music Bands in the San Francisco Bay Area. 
Available at crossfade.walkerart.org/ brownbischoff, 
2002. 

4. Collins, N., et al.  Live Coding in Laptop Performance. 
Organised Sound 8,3(2003), 321–330. 

5. Freeman, J. Extreme Sight-Reading, Mediated 
Expression, and Audience Participation: Real-time 
Music Notation in Live Performance. Computer Music 
Journal 32, 3 (2008), 25–41. 

6. Freeman, J. and Troyer A.V. Collaborative Textual 
Improvisation in a Laptop Ensemble. Computer Music 
Journal 35, 2(2011), 8-21. 

7. Lewis, G. Virtual Concerto. Unpublished musical score. 
2004. 

8. Wang, G., et al. CoAudicle: A Collaborative Audio 
Programming Space. In Proceedings of the International 
Computer Music Conference, 2003.  331– 334. 

362



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




