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ʛʦʜʫ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʚʦʟʤʫʱʘʪʴʩʷ ʧʦʜʦʙʥʦʡ ʨʘʩʪʦʯʠʪʝʣʴʥʦʡ ʪʨʘʜʠʮʠʝʡ, ʦʥ 
ʧʦʧʳʪʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ ʩʚʦʠʭ ʠʥʪʝʨʝʩʘʭ. ʂʘʢ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʝʨʫ ʝʤʫ 
ʥʝʩʣʦʞʥʦ ʚʳʨʘʩʪʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʚʦʡʥʳʭ. ʇʦʯʝʤʫ ʙʳ ʥʝ ʩʜʘʚʘʪʴ ʞʠʚʳʝ 
ʜʝʨʝʚʴʷ ʚ ʧʨʦʢʘʪ ʥʘ ʈʦʞʜʝʩʪʚʦ? 
ʀʤʝʥʥʦ ʪʘʢ ʉʢʦʪʪ ʠ ʧʦʩʪʫʧʠʣ. ʆʥ ʦʪʢʨʳʣ ʩʘʡʪ ʚ ʀʥʪʝʨʥʝʪʝ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʯʘʣ 
ʧʨʝʜʣʘʛʘʪʴ ʚ ʘʨʝʥʜʫ ʢʝʜʨʳ, ʝʣʠ, ʩʦʩʥʳ ʠ ʢʠʧʘʨʠʩʳ ʧʦ ʧʨʠʝʤʣʝʤʳʤ ʮʝʥʘʤ. ɼʣʷ 
ʫʭʦʜʘ ʟʘ ʧʦʩʘʜʢʘʤʠ ʧʨʠʛʣʘʰʘʣ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʂʨʦʤʝ ʪʦʛʦ, 
ʧʨʝʜʣʘʛʘʣ ʢʣʠʝʥʪʘʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʝʣʦʯʥʳʝ ʫʢʨʘʰʝʥʠʷ. 
ɺ ʥʘʟʥʘʯʝʥʥʦʝ ʚʨʝʤʷ ʧʝʨʝʜ ʈʦʞʜʝʩʪʚʦʤ ʉʢʦʪʪ ʠ ʝʛʦ ʥʝʙʦʣʴʰʘʷ ʙʨʠʛʘʜʘ ʠʟ 
ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʟʝʡ, ʧʦʪʝʨʷʚʰʠʭ ʨʘʙʦʪʫ ʠʟ-ʟʘ ʢʨʠʟʠʩʘ, ʩʤʝʣʦ ʥʘʜʝʚʘʶʪ ʥʘ ʛʦʣʦʚʫ 
ʦʣʝʥʴʠ ʨʦʛʘ ʠ ʨʘʟʚʦʟʷʪ ʧʦ ʜʦʤʘʤ ʟʘʢʘʟʯʠʢʦʚ ʞʠʚʳʝ ʭʚʦʡʥʳʝ ʜʝʨʝʚʴʷ ʚ ʢʘʜʢʘʭ. ʏʝʨʝʟ 
ʧʘʨʫ ʥʝʜʝʣʴ ʧʦʩʣʝ ʧʨʘʟʜʥʠʢʘ ʧʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. ɹʨʠʛʘʜʘ 
ʟʘʙʠʨʘʝʪ ʜʝʨʝʚʴʷ ʚʤʝʩʪʝ ʩ ʦʙʝʨʪʦʯʥʦʡ ʙʫʤʘʛʦʡ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ 
ʧʝʨʝʨʘʙʦʪʢʫ. ʉʣʠʰʢʦʤ ʙʦʣʴʰʠʝ ʵʢʟʝʤʧʣʷʨʳ ʨʘʩʪʝʥʠʡ ʢʦʤʧʘʥʠʷ ʙʝʩʧʣʘʪʥʦ ʧʝʨʝʜʘʝʪ 
ʛʦʨʦʜʩʢʦʤʫ ʵʢʟʝʤʧʣʷʨʳ ʨʘʩʪʝʥʠʡ ʢʦʤʧʘʥʠʷ ʙʝʩʧʣʘʪʥʦ ʧʝʨʝʜʘʝʪ ʛʦʨʦʜʩʢʦʤʫ ʣʝʩʥʦʤʫ 
ʭʦʟʷʡʩʪʚʫ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʧʨʝʜʣʘʛʘʝʪ ʩʦʙʠʨʘʪʴ 
ʜʦʙʨʦʚʦʣʴʥʳʝ ʧʦʞʝʨʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʩʜʝʣʘʪʴ ʝʝ ʢʣʠʝʥʪʳ, ʯʪʦʙʳ ʜʦʩʪʘʚʣʷʪʴ 
ʠʭ ʧʦ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ. ɺʦʪ ʵʪʦ ʥʘʩʪʦʷʱʠʡ ʨʦʞʜʝʩʪʚʝʥʩʢʠʡ ʜʫʭ! 
ʉʢʦʪʪ ʄʘʨʪʠʥ ʧʨʠʜʫʤʘʣ ʟʘʤʝʯʘʪʝʣʴʥʳʡ ʩʧʦʩʦʙ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 
ʨʦʞʜʝʩʪʚʝʥʩʢʠʤʠ ʜʝʨʝʚʴʷʤʠ ʠ ʟʘʨʘʙʘʪʳʚʘʝʪ ʥʘ ʵʪʦʤ ʜʝʥʴʛʠ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ 
ʧʦʢʫʧʘʪʴ ʜʝʨʝʚʴʷ, ʚʣʘʜʝʪʴ ʠʤʠ, ʘ ʟʘʪʝʤ ʚʳʙʨʘʩʳʚʘʪʴ ʥʘ ʩʚʘʣʢʫ, ʝʛʦ ʢʣʠʝʥʪʳ 
ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢ ʥʠʤ ʪʦʛʜʘ, ʢʦʛʜʘ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. ʀʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʙʦʣʝʝ 
ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ, ʯʝʤ ʥʘ ʫʣʠʯʥʳʭ ʝʣʦʯʥʳʭ ʙʘʟʘʨʘʭ, ʧʣʶʩ ʙʳʩʪʨʦʝ ʠ ʫʜʦʙʥʦʝ 
ʦʙʩʣʫʞʠʚʘʥʠʝ. ʂʣʠʝʥʪʳ ʚʳʙʠʨʘʶʪ ʥʘ ʩʘʡʪʝ ʜʝʨʝʚʦ ʧʦ ʚʢʫʩʫ ʠ ʥʘʟʥʘʯʘʶʪ ʚʨʝʤʷ ʝʛʦ 
ʜʦʩʪʘʚʢʠ (ʦʙʛʦʚʦʨʠʪʴ ʝʝ ʜʝʪʘʣʠ ʚ ʥʘʰ ʚʝʢ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʤʦʙʠʣʴʥʦʛʦ 
ʀʥʪʝʨʥʝʪʘ ʥʝ ʩʦʩʪʘʚʣʷʝʪ ʪʨʫʜʘ). 
ʊʦʣʴʢʦ ʧʨʝʜʩʪʘʚʴʪʝ: ʚʘʤ ʥʝ ʥʫʞʥʦ ʧʨʠʚʷʟʳʚʘʪʴ ʢʦʣʶʯʝʝ ʜʝʨʝʚʦ ʙʫʢʩʠʨʦʚʦʯʥʳʤ 
ʪʨʦʩʦʤ ʥʘ ʢʨʳʰʫ ʘʚʪʦʤʦʙʠʣʷ. ʅʝ ʥʫʞʥʦ ʟʘʪʘʩʢʠʚʘʪʴ ʝʛʦ ʚ ʜʦʤ, ʮʘʨʘʧʘʷ ʨʫʢʠ ʠ 
ʨʠʩʢʫʷ ʩʚʘʣʠʪʴʩʷ ʩ ʣʝʩʪʥʠʮʳ. ʅʝ ʥʫʞʥʦ ʜʫʤʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʩ ʥʠʤ ʜʝʣʘʪʴ, ʢʦʛʜʘ ʦʥʦ 
ʚʳʩʦʭʥʝʪ ʠ ʩʪʘʥʝʪ ʧʦʞʘʨʦʦʧʘʩʥʳʤ, ʘ ʟʘʪʝʤ ʪʘʱʠʪʴ ʦʩʳʧʘʶʱʝʝʩʷ ʜʝʨʝʚʦ ʥʘ ʩʚʘʣʢʫ. 
ʅʝʢʦʪʦʨʳʝ ʢʣʠʝʥʪʳ ʧʦʣʫʯʘʶʪ ʫʜʦʚʦʣʴʩʪʚʠʝ ʦʪ ʦʩʦʟʥʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʚʥʦʩʷʪ ʭʦʪʷ 
ʙʳ ʥʝʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʫʤʝʥʴʰʝʥʠʝ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ. 
ɺ ʦʩʥʦʚʝ ʵʪʦʡ ʢʥʠʛʠ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʙʠʟʥʝʩʘ ʉʢʦʪʪʘ, ʣʝʞʠʪ ʧʨʦʩʪʘʷ ʠʜʝʷ: ʥʝʢʦʪʦʨʳʝ 
ʚʝʱʠ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ ʩ ʢʝʤ-ʣʠʙʦ, ʪ.ʝ. ʥʝ ʚʣʘʜʝʪʴ ʠʤʠ, ʘ ʧʨʦʩʪʦ ʠʤʝʪʴ 
ʢ ʥʠʤ ʜʦʩʪʫʧ. ɹʝʟʫʩʣʦʚʥʦ, ʫ ʦʙʣʘʜʘʥʠʷ ʚʝʱʘʤʠ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʣʶʩʦʚ. ʆʜʥʘʢʦ 
ʝʩʣʠ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʜʝʣʘʪʴ ʠʤʝʥʥʦ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʠ ʠʭ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʪʦ ʵʪʦ 
ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʟʛʣʷʜʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. ʈʝʘʣʴʥʦʩʪʴ ʞʝ ʪʘʢʦʚʘ, ʯʪʦ ʣʶʙʘʷ 
ʢʦʤʤʝʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦʙ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʧʦʩʪʨʦʝʥʘ ʥʘ 
ʧʣʘʪʬʦʨʤʘʭ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʩʣʠ ʧʨʠʩʤʦʪʨʝʪʴʩʷ, ʠʭ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 
ʧʦʚʩʶʜʫ. ɺʦ ʚʨʝʤʷ ʪʝʭ ʧʨʘʟʜʥʠʯʥʳʭ ʢʘʥʠʢʫʣ ʚ ʅʴʶ-ʁʦʨʢʝ ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ 
ʙʫʢʚʘʣʴʥʦ ʙʨʦʩʘʣʠʩʴ ʤʥʝ ʚ ʛʣʘʟʘ ð ʛʦʩʪʠʥʠʮʳ ʠ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ, ʤʝʪʨʦ ʠ 
ʪʘʢʩʠ, ʘʵʨʦʧʦʨʪʳ ʠ ʩʘʤʦʣʝʪʳ, ʮʝʨʢʚʠ ʠ ʙʠʙʣʠʦʪʝʢʠ. ɺʩʝ ʪʦ,ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʅʴʶ-
ʁʦʨʢ... ʅʴʶ-ʁʦʨʢ... ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʚʝʱʝʡ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ 



ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʜʨʫʛʠʝ ð ʚ ʯʘʩʪʥʦʡ. ɺʩʷ ʛʦʨʦʜʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ð ʦʪ 
ʪʝʣʝʬʦʥʥʳʭ ʣʠʥʠʡ ʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʜʦ ʫʣʠʮ ʠ ʪʨʦʪʫʘʨʦʚ, ʦʪ ʧʫʙʣʠʯʥʦʛʦ 
ʠʩʢʫʩʩʪʚʘ1 ʠ ʧʘʨʢʦʚ ʜʦ ʣʝʛʝʥʜʘʨʥʦʛʦ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʦʞʘʨʥʦʡ ʩʣʫʞʙʳ ʅʴʶ-ʁʦʨʢʘ ð 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʞʠʪʝʣʷʤʠ ʠ ʛʦʩʪʷʤʠ ʛʦʨʦʜʘ. 
ɺʝʣʠʯʘʡʰʠʝ ʚ ʠʩʪʦʨʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ð ʦʪ ʥʘʧʦʨʠʩʪʳʭ ʚʦʨʦʪʠʣ, ʟʘʨʘʙʦʪʘʚʰʠʭ 
ʩʦʩʪʦʷʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʜʦ ʂʦʥʨʘʜʘ ʍʠʣʪʦʥʘ, 
ʩʦʟʜʘʚʰʝʛʦ ʧʝʨʚʫʶ ʚ ʤʠʨʝ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʩʝʪʴ ʵʣʠʪʥʳʭ ʦʪʝʣʝʡ, ð ʭʦʨʦʰʦ ʧʦʥʠ-
ʤʘʣʠ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʪʬʦʨʤ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʉʝʛʦʜʥʷ ʥʘ ʩʮʝʥʫ 
ʚʳʭʦʜʠʪ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʤʝʩʪʥʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. ʉʘʤʳʝ ʨʘʟʥʳʝ ʢʦʤʧʘʥʠʠ ð ʦʪ ʪʘʢʠʭ ʛʨʘʥʜʦʚ, ʢʘʢ Netflix ʠ 
Zipcar, ʜʦ ʥʝʙʦʣʴʰʠʭ ʬʠʨʤ, ʢʘʢ ʫ ʢʦʤʧʘʥʠʠ ʉʢʦʪʪʘ ʄʘʨʪʠʥʘ, ʩʜʘʶʱʝʡ ʥʘʧʨʦʢʘʪ 
ʨʦʞʜʝʩʪʚʝʥʩʢʠʝ ʜʝʨʝʚʴʷ, ðʫʚʠʜʝʣʠ, ʢʘʢ ʤʦʞʥʦ ʟʘʨʘʙʦʪʘʪʴ ʜʝʥʴʛʠ, ʧʨʝʜʦʩʪʘʚʣʷʷ 
ʣʶʜʷʤ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʨʝʩʫʨʩʘʤ. 
ʇʣʘʪʬʦʨʤʳ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 
ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʦʡ, ʯʪʦ ʚ ʩʚʦʝ ʚʨʝʤʷ ʧʨʠʥʝʩʣʘ ʩʦʩʪʦʷʥʠʝ ʂʦʥʨʘʜʫ ʍʠʣʪʦʥʫ. ɺ 
ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʝʛʦ ʠʤʧʝʨʠʠ ʢʦʤʤʫ-
ʥʠʢʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʚʷʟʳʚʘʚʰʘʷ ʦʪʝʣʠ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʢʣʠʝʥʪʘʤʠ 
(ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʝʣʝʬʦʥʥʘʷ ʠ ʪʝʣʝʛʨʘʬʥʘʷ ʩʚʷʟʴ), ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʣʘʩʴ. ɺʳ 
ʟʚʦʥʠʣʠ ʠʣʠ ʪʝʣʝʛʨʘʬʠʨʦʚʘʣʠ ʚ ʦʪʝʣʴ, ʯʪʦʙʳ ʟʘʙʨʦʥʠʨʦʚʘʪʴ ʥʦʤʝʨ ʧʦ ʪʚʝʨʜʦ 
ʦʙʦʟʥʘʯʝʥʥʦʡ ʮʝʥʝ, ʠ ʩʣʫʞʘʱʠʡ ʚʥʦʩʠʣ ʟʘʧʠʩʴ ʚ ʢʥʠʛʫ ʦ ʙʨʦʥʠʨʦʚʘʥʠʠ. 
ʅʦʚʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʨʘʶʪʩʷ ʥʘ 
ʩʦʮʠʘʣʴʥʳʝ ʤʝʜʠʘ. ʀʩʧʦʣʴʟʫʷ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ ʠ ʤʦʙʠʣʴʥʦʛʦ 
ʀʥʪʝʨʥʝʪʘ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 
ʪʦʯʥʦʩʪʠ ʠ ʜʦʩʪʘʚʣʷʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʚ 
ʥʫʞʥʦʝ ʚʨʝʤʷ. ʉʝʛʦʜʥʷ, ʩʠʜʷ ʚ ʢʘʬʝ ʠ ʠʤʝʷ ʧʦʜ ʨʫʢʦʡ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, ʚʳ 
ʤʦʞʝʪʝ ʥʘʡʪʠ ʦʪʝʣʠ ʚ ʠʥʪʝʨʝʩʫʶʱʝʤ ʚʘʩ ʨʘʡʦʥʝ, ʧʨʦʯʠʪʘʪʴ ʦʪʟʳʚʳ ʦ ʥʠʭ, 
ʧʦʩʤʦʪʨʝʪʴ ʚʠʜʝʦ ʚʝʩʪʠʙʶʣʷ ʠ ʥʦʤʝʨʦʚ, ʩʨʘʚʥʠʪʴ ʮʝʥʳ, ʦʙʩʫʜʠʪʴ ʫʩʣʦʚʠʷ, 
ʧʦʧʨʦʩʠʪʴ ʦʩʪʘʚʠʪʴ ʟʘ ʚʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʡ ʥʦʤʝʨ, ʟʘʙʨʦʥʠʨʦʚʘʪʴ ʝʛʦ, ʦʧʣʘʪʠʪʴ ʠ 
ʧʨʦʣʦʞʠʪʴ ʤʘʨʰʨʫʪ ʜʦ ʦʪʝʣʷ ʠʟ ʪʦʛʦ ʢʘʬʝ, ʛʜʝ ʚʳ ʩʠʜʠʪʝ ʠ ʥʘʩʣʘʞʜʘʝʪʝʩʴ ʚʘʰʠʤ 
ʢʦʬʝ ʣʘʪʪʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʛʦʨʦʜʘʭ ʩ ʚʘʰʝʛʦ ʪʝʣʝʬʦʥʘ ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʜʘʥʥʳʝ ʦ 
ʚʘʰʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʚ ʩʣʫʞʙʫ ʪʘʢʩʠ ʠ ʥʘʡʪʠ ʧʦʙʣʠʟʦʩʪʠ ʧʦʧʫʪʯʠʢʘ, ʩ ʢʦʪʦʨʳʤ ʚʳ 
ʤʦʞʝʪʝ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʦʧʣʘʪʠʪʴ ʤʘʰʠʥʫ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ 
ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʙʨʦʥʠʨʦʚʘʥʠʷ ʦʪʝʣʝʡ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ʚʘʤ ʰʪʨʠʭʢʦʜ, 
ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʙʝʩʧʣʘʪʥʳʡ ʥʘʧʠʪʦʢ, ʧʦʚʳʩʠʪʴ ʢʘʪʝʛʦʨʠʶ ʥʦʤʝʨʘ ʠ 
ʦʪʢʨʳʪʴ ʝʛʦ ʜʚʝʨʴ, ʤʠʥʫʷ ʩʪʦʡʢʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 
ʕʪʦ ʠʟʤʝʥʝʥʠʝ ð ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʝ ʧʨʦʩʪʦ ʫʣʫʯʰʝʥʥʦʡ ʩʠʩʪʝʤʳ ʙʨʦʥʠʨʦʚʘʥʠʷ 
ʦʪʝʣʝʡ, ʘ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʛʦ. ɼʦ ʩʠʭ ʧʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʝʚʦʣʶʮʠʷ ʟʘʪʨʘʛʠʚʘʣʘ 
ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʝ ʦʪʨʘʩʣʠ, ʛʜʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ ʩʫʱʝʩʪʚʫʶʪ ʠʣʠ ʤʦʛʫʪ 
ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʪ.ʝ. ʩʚʷʟʘʥʥʳʝ ʩ ʯʠʩʣʘʤʠ, ʪʝʢʩʪʦʤ, ʟʚʫʢʦʤ, 
ʠʟʦʙʨʘʞʝʥʠʝʤ ʠ ʚʠʜʝʦ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʢʪʦʨʳ ð ʙʘʥʢʦʚʩʢʠʡ, ʠʟʜʘʪʝʣʴʩʢʠʡ, 
ʤʫʟʳʢʘ, ʬʦʪʦʛʨʘʬʠʷ ʠ ʢʠʥʦ ð ʧʨʝʪʝʨʧʝʣʠ ʨʘʜʠʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʳ. ʉʝʛʦʜʥʷ ʤʦʙʠʣʴ-
ʥ ʝr ʩʝʪʠ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʵʪʠ ʨʝʚʦʣʶʮʠʦʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ 
ʬʠʟʠʯʝʩʢʠʝ ʪʦʚʘʨʳ, ʫʩʣʫʛʠ ʠ ʨʝʩʫʨʩʳ, ʚʢʣʶʯʘʷ ʦʪʝʣʠ, ʘʚʪʦʤʦʙʠʣʠ, ʦʜʝʞʜʫ, 
ʠʥʩʪʨʫʤʝʥʪʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪ.ʜ. 
ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʥʘʰʠ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʚʷʟʠ ʩ 
GPS-ʥʘʚʠʛʘʮʠʝʡ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʚʤʝʩʪʝ ʩ ʥʘʤʠ. 
ʅʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ Urbanspoon ʥʘ ʤʦʙʠʣʴʥʦʤ ʪʝʣʝʬʦʥʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ 

                                                 
1 ʇʫʙʣʠʯʥʦʝ ʠʩʢʫʩʩʪʚʦ, ʠʣʠ public art (ʘʥʛʣ.), ʩʦʙʠʨʘʪʝʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʩʢʫʩʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ: ʥʘ ʛʦʨʦʜʩʢʠʭ ʧʣʦʱʘʜʷʭ, ʚ ʠʥʪʝʨʴʝʨʘʭ ʟʜʘʥʠʡ, ʚ ʧʝʨʝʭʦʜʘʭ ʠ ʥʘ ʩʪʘʥʮʠʷʭ ʤʝʪʨʦ ʠ ʪ. ʧ. 
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ʚʘʰʝ ʪʝʢʫʱʝʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʠ ʧʨʦʣʦʞʠʪʴ ʤʘʨʰʨʫʪ ʜʦ ʙʣʠʞʘʡʰʠʭ ʨʝʩʪʦʨʘʥʦʚ. 
ʇʨʠʣʦʞʝʥʠʝ Craigslist ʧʦʟʚʦʣʠʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʘʚʪʦʤʝʭʘʥʠʢʘ ʚ ʩʣʫʯʘʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʇʝʨʝʤʝʱʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʚʝʱʝʡ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʵʣʝʢʪʨʦʥʥʳʤ ʩʧʦʩʦʙʦʤðʚʦʟʴʤʠʪʝ ʥʦʤʝʨʘ ʦʪʩʣʝʞʠʚʘʥʠʷ 
ʚ UPS ʠʣʠ FedEx, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʚʘʤ ʫʟʥʘʪʴ, ʛʜʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ 
ʚʘʰʘ ʧʦʩʳʣʢʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 
ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ ʤʦʛʫʪ ʩʚʷʟʘʪʴ ʥʘʩ ʩ ʥʫʞʥʳʤʠ ʚʝʱʘʤʠ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ. ʄʳ 
ʧʦʣʫʯʘʝʤ ʢ ʥʠʤ ʚʩʝ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʠʤʠ. ɿʘʯʝʤ ʧʦʢʫʧʘʪʴ, ʭʨʘʥʠʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʨʘʙʦʯʝʤ 
ʩʦʩʪʦʷʥʠʠ ʦʪʨʝʟʥʦʡ ʩʪʘʥʦʢ ʩ ʧʦʚʦʨʦʪʥʳʤ ʩʪʦʣʦʤ, ʛʘʟʦʥʦʢʦʩʠʣʢʫ ʠʣʠ ʤʘʰʠʥʫ, ʝʩʣʠ 
ʧʨʦʱʝ ʠ ʜʝʰʝʚʣʝ ʚʟʷʪʴ ʠʭ ʥʘʧʨʦʢʘʪ, ʢʦʛʜʘ ʦʥʠ ʚʘʤ ʥʫʞʥʳ? ʄʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 
ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ GPS, WiFi, 3G ʠ Bluetooth, ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ, ʧʦ ʧʨʦʛʥʦʟʘʤ, ʚ 
ʙʣʠʞʘʡʰʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʦʙʛʦʥʷʪ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʇʂ. ɹʦʣʝʝ ʪʦʛʦ, 
ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʡ ʨʦʩʪ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ ʩʦʚʧʘʣ ʩʦ ʚʟʨʳʚʦʤ ʧʦʧʫʣʷʨʥʦʩʪʠ 
ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʆʙʝ ʵʪʠ ʪʝʥʜʝʥʮʠʠ ʫʩʠʣʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʤʛʥʦʚʝʥʠʝ ʦʢʘ ʤʳ 
ʩʦʟʜʘʣʠ ʥʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ çʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷè. ɺʳ ʥʘʙʠʚʘʝʪʝ ʩʦʦʙʱʝʥʠʝ ʠ 
ʦʪʧʨʘʚʣʷʝʪʝ ʝʛʦ ʯʝʨʝʟ Twitter ʜʨʫʟʴʷʤ, ʯʪʦʙʳ ʧʨʠʛʣʘʩʠʪʴ ʠʭ ʚ ʢʣʫʙ, ʢʦʪʦʨʳʡ ʚʳʙʨʘʣʠ 
ʧʨʠ ʧʦʤʦʱʠ Yelp, ʘ ʥʘ ʩʣʝʜʫʶʱʝʝ ʫʪʨʦ ʚʳʢʣʘʜʳʚʘʝʪʝ ʩʤʝʰʥʳʝ ʬʦʪʦ ʩ ʚʝʯʝʨʠʥʢʠ ʥʘ 
Facebook. ɺʧʝʯʘʪʣʷʝʪ. 
ʅʦ ʠʟʤʝʥʠʣʦʩʴ ʠ ʢʦʝ-ʯʪʦ ʝʱʝ. ʂʨʝʜʠʪʥʳʡ ʙʫʤ ʠ ʨʦʩʪ ʨʘʩʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʦʙʨʫʰʠʣʠ 
ʵʢʦʥʦʤʠʢʫ, ʦʩʪʘʚʠʣʠ ʥʘʤ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʥʘʩʣʝʜʠʝ. ʄʳ ʚʩʝ ʙʦʣʴʰʝ ʥʘʯʠʥʘʝʤ 
ʟʘʜʫʤʳʚʘʪʴʩʷ ʥʘʜ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ ʨʘʯʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤ ʥʘʰʠ ʣʠʯʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʝ ʘʢʪʠʚʳ. ʄʳ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʧʝʨʝʜ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʝʨʝʩʤʦʪʨʝʪʴ ʥʘʰʠ 
ʧʨʠʦʨʠʪʝʪʳ, ʧʝʨʝʦʮʝʥʠʪʴ ʦʪʥʦʰʝʥʠʝ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ ʚ ʥʘʰʝʡ ʞʠʟʥʠ ʠ ʢ ʪʦʤʫ, ʯʝʛʦ 
ʤʳ ʭʦʪʠʤ ʦʪ ʙʠʟʥʝʩʘ ʠ ʩʦʦʙʱʝʩʪʚ. ʄʳ ʩʪʨʝʤʠʤʩʷ ʥʘʡʪʠ ʩʧʦʩʦʙ ʧʦʣʫʯʘʪʴ ʪʦʣʴʢʦ ʪʝ 
ʚʝʱʠ ʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʥʘʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳ, ʠ ʩ ʤʝʥʴʰʠʤʠ ʠʟʜʝʨʞʢʘʤʠ 
ʢʘʢ ʣʠʯʥʦ ʜʣʷ ʥʘʩ, ʪʘʢ ʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂ ʩʯʘʩʪʴʶ, ʤʳ ʙʳʩʪʨʦ 
ʧʨʦʜʚʠʛʘʝʤʩʷ ʧʦ ʧʫʪʠ ʢ ʵʪʦʡ ʮʝʣʠ. ʇʦʢʘ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʧʨʦʜʦʣʞʘʶʪ ʫʧʨʷʤʦ 
ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʘʨʠʘʮʠʡ ʠʩʧʳʪʘʥʥʦʡ ʬʦʨʤʫʣʳ: ʩʦʟʜʘʪʴ ʧʨʦʜʫʢʪ ʠʣʠ 
ʫʩʣʫʛʫ, ʨʝʘʣʠʟʦʚʘʪʴ ʠʭ ʠ ʧʦʣʫʯʠʪʴ ʜʝʥʴʛʠ. ʇʨʦʜʘʪʴ ʯʝʣʦʚʝʢʫ ʛʘʟʦʥʦʢʦʩʠʣʢʫ ʠ 
ʨʘʩʧʨʦʱʘʪʴʩʷ ʩ ʥʠʤ. ʄʘʣʦ ʢʦʤʫ ʠʟ ʙʠʟʥʝʩʤʝʥʦʚ, ʚʢʣʶʯʘʷ ʙʦʣʴʰʠʥʩʪʚʦ ʚʝʥʯʫʨʥʳʭ 
ʢʘʧʠʪʘʣʠʩʪʦʚ ʠ ʠʥʚʝʩʪʦʨʦʚ, ʫʜʘʣʦʩʴ ʧʨʠʜʫʤʘʪʴ ʥʦʚʳʡ ʩʧʦʩʦʙ ʟʘʨʘʙʘʪʳʚʘʪʴ ʜʝʥʴʛʠ. 
ɼʘʞʝ ʝʩʣʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʩʦʮʠʘʣʴʥʳʝ ʤʝʜʠʘ ɼʣʷ ʤʘʨʢʝʪʠʥʛʘ ʩʚʦʠʭ ʧʨʦʜʫʢʪʦʚ, ʠʭ 
ʫʤʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʩʪʨʷʣʠ ʚ ɼʚʫʭʤʝʨʥʦʤ ʤʠʨʝ ʧʨʦʜʘʚʝʮ/ʧʦʢʫʧʘʪʝʣʴ. 
ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʥʘʨʷʜʫ ʩ ʫʩʪʦʷʚʰʠʤʠʩʷ ʚʠʜʘʤʠ ʙʠʟʥʝʩʘ ʥʘʯʠʥʘʝʪ ʫʢʦʨʝʥʷʪʴʩʷ ʠ 
ʨʘʟʚʠʚʘʪʴʩʷ ʥʦʚʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʣʘʛʘʝʪ ʢʣʠʝʥʪʘʤ ʙʦʣʝʝ ʰʠʨʦʢʦʝ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʙʦʨʘ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʧʨʘʚ-
ʣʪ̫ʴ ʪʘʢʠʤ ʚʳʙʦʨʦʤ. ʕʪʫ ʟʘʨʦʞʜʘʶʱʫʶʩʷ ʤʦʜʝʣʴ ʷ ʥʘʟʳʚʘʶ çmeshè2. ɿʘ ʧʦʩʣʝʜʥʠʝ 
ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ ʪʳʩʷʯʠ ʢʦʤʧʘʥʠʡ ʩ ʧʦʜʦʙʥʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʴʶ, ʠ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 
ʚʳʨʦʩʣʠ ʚʦ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʝ ʙʨʝʥʜʳ. ʕʪʠ ʢʦʤʧʘʥʠʠ ʧʦʥʠʤʘʶʪ ʠ ʛʨʘʤʦʪʥʦ 
ʠʩʧʦʣʴʟʫʶʪ ʩʣʦʞʠʚʰʝʝʩʷ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʜʝʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʙʫʨʥʦʛʦ 
ʨʘʟʚʠʪʠʷ ʀʥʪʝʨʥʝʪʘ ʠ ʤʦʙʠʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ 
ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʘʙʦʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʨʦʩʪ ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 
ʤʝʥʷʶʱʝʝʩʷ ʦʪʥʦʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʨʳʥʦʯʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʣʘʪʬʦʨʤ ʦʙʱʝʛʦ 
ʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʵʪʦʡ ʢʥʠʛʝ ʷ ʧʨʝʜʣʘʛʘʶ ʚʘʰʝʤʫ ʚʥʠʤʘʥʠʶ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ, 
ʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ mesh-ʤʦʜʝʣʝʡ, ʠ ʧʦʢʘʟʳʚʘʶ, ʧʦʯʝʤʫ ʵʪʠ 
ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʜʘʶʪ ʢʦʤʧʘʥʠʷʤ ʚʘʞʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. 

                                                 
2      Mesh (ʘʥʛʣ.) ð if two ideas or things mesh, they fit well together. ðʇʨʠʤ. ʧʝʨ. 
 



ɽʩʣʠ ʧʦʜʭʦʜʠʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ, mesh-ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʥʘ ʩʝʪʝʚʦʤ ʩʦʚʤʝʩʪʥʦʤ 
ʧʦʣʴʟʦʚʘʥʠʠ, ʪ. ʝ. ʥʘ ʜʦʩʪʫʧʝ, ʘ ʥʝ ʥʘ ʚʣʘʜʝʥʠʠ. ʇʦ ʩʫʪʠ, ʦʩʥʦʚʥʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʩʪʦʠʪ 
ʚ ʪʦʤ, ʯʪʦʙʳ çʧʨʦʜʘʪʴè ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʜʫʢʪ ʤʥʦʛʦ ʨʘʟ. ʄʥʦʛʦʢʨʘʪʥʳʝ ʧʨʦʜʘʞʠ 
ʫʚʝʣʠʯʠʚʘʶʪ ʧʨʠʙʳʣʴ ʠ ʯʠʩʣʦ ʢʦʥʪʘʢʪʦʚ ʩ ʢʣʠʝʥʪʘʤʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʥʪʘʢʪʳ ʩ 
ʢʣʠʝʥʪʘʤʠ ʫʤʥʦʞʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ð ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʜʘʞ, ʫʢʨʝʧʣʝʥʠʷ 
ʙʨʝʥʜʘ, ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʝʨʚʠʩʘ, ʘ ʪʘʢʞʝ ʫʛʣʫʙʣʝʥʠʷ ʠ ʨʘʩʰʠ-
ʨʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʩ ʢʣʠʝʥʪʘʤʠ. ɹʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʧʝʨʝʜʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʠʩʪʝʤ mesh-ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʬʠʟʠʯʝʩʢʠʝ 
ʘʢʪʠʚʳ. ʕʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʠʙʳʣʷʭ ʠ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ, ʩʥʠʞʘʝʪ 
ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ʍʦʪʷ ʠ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʥʦ mesh-ʤʦʜʝʣʴ, ʪ. ʝ. 
ʩʝʪʴ, ʫʧʨʘʚʣʷʶʱʘʷ ʪʨʘʥʟʘʢʮʠʷʤʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ 
ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʦʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʜʘʶʪ 
ʧʨʦʠʟʚʦʜʠʤʳʡ ʧʨʦʜʫʢʪ ʦʜʠʥ ʨʘʟ ʦʜʥʦʤʫ ʧʦʢʫʧʘʪʝʣʶ. ʄʳ ʞʝ, ʧʦʪʨʝʙʠʪʝʣʠ, 
ʧʦʞʠʥʘʝʤ ʧʣʦʜʳ ʚ ʚʠʜʝ ʟʘʤʝʪʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʩʝʨʚʠʩʘ, ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʚʳʙʦʨʘ ʠ 
ʙʦʣʝʝ ʥʠʟʢʠʭ ʠʟʜʝʨʞʝʢ. 
ɺʩʶ ʩʚʦʶ ʞʠʟʥʴ ʷ ʟʘʥʠʤʘʶʩʴ ʚʦʧʨʦʩʦʤ, ʢʘʢ ʜʘʪʴ ʣʶʜʷʤ ʙʦʣʴʰʝ ʨʝʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ, 
ʠʩʧʦʣʴʟʫʷ ʀʥʪʝʨʥʝʪ ʢʘʢ ʧʣʘʪʬʦʨʤʫ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ɺ1993 ʛ. ʤʥʝ ʚʳʧʘʣʘ 
ʙʦʣʴʰʘʷ ʫʜʘʯʘ ʧʦʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʩ ɼʝʡʣʦʤ ɼʘʛʝʨʪʠ ʠ ʊʠʤʦʤ ʆ'ʈʝʡʣʠ ʥʘʜ ʩʦʟ-
ʜʘʥʠʝʤ GNN, ʧʝʨʚʦʛʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʚʝʙ-ʩʘʡʪʘ. ʄʳ ʨʘʟʨʘʙʦʪʘʣʠ ʧʝʨʚʳʡ ʤʝʭʘʥʠʟʤ 
ʦʥʣʘʡʥʦʚʳʭ ʪʨʘʥʟʘʢʮʠʡ ʠ ʟʘʧʫʩʪʠʣʠ ʚ ʩʝʪʠ ʧʝʨʚʫʶ ʨʝʢʣʘʤʫ. ʄʳ ʩʪʦʷʣʠ ʫ ʠʩʪʦʢʦʚ 
ʠʥʪʝʨʥʝʪ-ʨʝʚʦʣʶʮʠʠ, ʢʦʪʦʨʘʷ ʩʦʪʨʷʩʣʘ ʠ ʢʘʨʜʠʥʘʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘ 
ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʶʯʝʚʳʭ ʦʪʨʘʩʣʝʡ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ, ʩʤʝʩʪʠʣʘ ʩ ʧʦʟʠʮʠʡ ʚʝʜʫʱʠʝ 
ʙʨʝʥʜʳ ʠ ʟʘʩʪʘʚʠʣʘ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʦʪʥʠ ʢʣʶʯʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺʧʦʩʣʝʜʩʪʚʠʠ 
ʤʳ ʧʨʦʜʘʣʠ GNN ʢʦʤʧʘʥʠʠ AOL. 
ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʩʧʫʩʪʷ ʚ ʘʵʨʦʧʦʨʪʫ ʆ'ʍʘʨʘ ʷ ʫʚʠʜʝʣʘ, ʢʘʢ ʤʘʣʝʥʴʢʠʡ ʤʘʣʴʯʠʢ 
çʬʦʪʦʛʨʘʬʠʨʦʚʘʣè ʩʚʦʠʭ ʨʦʜʠʪʝʣʝʡ ʧʨʠ ʧʦʤʦʱʠ ʧʘʣʴʮʝʚ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ 
ʜʝʨʞʘʪʴ çʚʠʜʦʠʩʢʘʪʝʣʴè ʧʝʨʝʜ ʛʣʘʟʘʤʠ, ʦʥ ʜʝʨʞʘʣ ʝʛʦ ʧʝʨʝʜ ʩʦʙʦʡ, ʢʘʢ ʵʢʨʘʥ 
ʮʠʬʨʦʚʦʛʦ ʬʦʪʦʘʧʧʘʨʘʪʘ. ɺʦʪ ʦʥʦ! ɹʫʜʫʱʝʝ, ʥʝʩʦʤʥʝʥʥʦ, ʙʳʣʦ ʟʘ ʮʠʬʨʦʚʦʡ 
ʬʦʪʦʛʨʘʬʠʝʡ. ʀʥʪʝʨʥʝʪ ʧʨʝʜʣʘʛʘʣ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʚʝʨʥʫʪʴ ʙʠʟʥʝʩ ʦʙʤʝʥʘ 
ʬʦʪʦʛʨʘʬʠʷʤʠ ʠ ʠʭ ʧʝʯʘʪʠ ʩ ʥʦʛ ʥʘ ʛʦʣʦʚʫ. ɺʤʝʩʪʝ ʩ ʂʘʤʨʘʥʦʤ ʄʦʩʝʥʠʥʦʤ ʤʳ 
ʥʘʯʘʣʠ ʧʦʠʩʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ, ʜʠʥʘʤʠʯʥʦʡ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʦʡ ʤʦʜʝʣʠ. 
ʊʘʢ ʧʦʷʚʠʣʩʷ ʩʝʨʚʠʩ Ofoto, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʦʚʘʣ ʙʦʛʘʪʫʶ ʠ ʨʘʩʪʫʱʫʶ ʮʠʬʨʦʚʫʶ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʀʥʪʝʨʥʝʪʘ, ʯʪʦʙʳ ʜʘʪʴ ʣʶʜʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ 
ʬʦʪʦʛʨʘʬʠʷʤʠ ʚʥʫʪʨʠ ʩʚʦʠʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʤʝʞʜʫ ʯʣʝʥʘʤʠ ʩʝʤʴʠ, ʜʨʫʟʴʷʤʠ, 
ʢʦʣʣʝʛʘʤʠ. ʂʘʢ ʤʳ ʠ ʥʘʜʝʷʣʠʩʴ, Ofoto ʩʪʘʣ ʦʯʝʥʴ ʧʨʠʙʳʣʴʥʳʤ ʧʨʦʝʢʪʦʤ ʠ 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʤ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩ ʧʣʝʥʦʯʥʳʤʠ 
ʬʦʪʦʛʨʘʬʠʷʤʠ. ʄʳ ʧʨʦʜʘʣʠ Ofoto ʢʦʤʧʘʥʠʠ Eastman Kodak, ʛʜʝ ʦʥ ʩʪʘʣ ʦʩʥʦʚʥʳʤ 
ʝʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʦʢʘʟʘʥʠʶ ʮʠʬʨʦʚʳʭ ʬʦʪʦʫʩʣʫʛ. ʄʳ ʚʳʨʦʩʣʠ ʚ ʢʨʫʧʥʝʡʰʠʡ ʚ 
ʤʠʨʝ (ʙʦʣʝʝ ʯʝʤ 40 ʤʣʥ ʧʦʜʧʠʩʯʠʢʦʚ) ʦʥʣʘʡʥʦʚʳʡ ʩʝʨʚʠʩ ʦʙʤʝʥʘ ʬʦʪʦʛʨʘʬʠʷʤʠ ʠ 
ʠʭ ʧʝʯʘʪʠ. 
ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʷ ʧʨʦʜʦʣʞʘʣʘ ʚʳʚʦʜʠʪʴ ʥʘ ʨʳʥʦʢ 
ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʝʙ- ʠ ʤʦʙʠʣʴʥʳʝ ʩʝʨʚʠʩʳ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʩʣʫʞʘʱʠʝ 
ʠʥʪʝʨʝʩʘʤ ʦʙʱʝʩʪʚʘ ʠ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʦʝʡ ʢʘʨʴʝʨʳ 
ʤʥʝ ʧʦʩʯʘʩʪʣʠʚʠʣʦʩʴ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʦʩʥʦʚʘʪʝʣʷʤʠ Yahoo!, AOL, Google, PayPal ʠ 
MozUla. ʀ ʢʘʞʜʳʡ ʨʘʟ ʧʝʨʝʜ ʤʦʠʤʠ ʛʣʘʟʘʤʠ ʨʘʟʚʦʨʘʯʠʚʘʣʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 
ʩʮʝʥʘʨʠʡ: ʯʝʣʦʚʝʢ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʤʳʰʣʝʥʠʝʤ ʚʠʜʝʣ ʥʦʚʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ 
ʙʠʟʥʝʩʘ, ʠʩʧʦʣʴʟʦʚʘʣ ʝʝ, ʚʜʦʭʥʦʚʣʷʣ ʜʨʫʛʠʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʠʛʨʳʚʘʣʠ ʚʩʝ ʤʳ. 
ɺ ʩʝʛʦʜʥʷʰʥʝʤ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ ʚʘʞʥʝʡʰʠʤ ʢʘʯʝʩʪʚʦʤ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʩʪʘʣʦ ʫʤʝʥʠʝ ʫʚʠʜʝʪʴ ʥʘʤʥʦʛʦ ʨʘʥʴʰʝ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʦʚ ʪʦʪ 
ʩʘʤʳʡ ʢʣʶʯʝʚʦʡ ʨʘʟʨʳʚ, ʢʦʪʦʨʳʡ ʧʦʨʦʞʜʘʝʪ ʥʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʤʦʜʝʣʠ, ʦʞʠʜʘʥʠʷ ʠ 
ʙʨʝʥʜʳ. ɺʳ ʜʦʣʞʥʳ ʫʚʠʜʝʪʴ. ʇʨʠʡʪʠ. ʀ ʧʦʙʝʜʠʪʴ. 



ɼʣʷ ʥʘʰʝʛʦ ʦʙʱʝʩʪʚʘ ʠ ʧʣʘʥʝʪʳ ʚ ʮʝʣʦʤ mesh-ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʦʯʝʨʝʜʥʦʡ 
ʦʛʨʦʤʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʦʙʥʦʚʣʝʥʠʷ ʩʪʘʨʳʭ. ʀ 
ʵʪʦ ʪʦʣʴʢʦ ʥʘʯʘʣʦ 



 1 
ɿʥʘʢʦʤʠʤʩʷ ʩ mesh-ʤʦʜʝʣʴʶ 

ʉʆɼɽʈɾɸʅʀɽ: ʜʚʝ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʱʝʧʦʪʢʘ ʩʦʮʠʘʣʴʥʦʛʦ; ʣʫʯʰʝ, ʧʨʦʱʝ, 
ʜʝʰʝʚʣʝ; ʚʟʛʣʷʥʠʪʝ ʯʝʨʝʟ ʦʙʲʝʢʪʠʚ mesh-ʤʦʜʝʣʠ; ʤʦʷ ʚʩʪʨʝʯʘ ʩ ʄʠʥʠ-ʄʫʯʦ; ʜʦʙʨʦ 
ʧʦʞʘʣʦʚʘʪʴ ʚ mesh-ʙʘʨ. 
çʏʪʦ ʭʦʨʦʰʦ ʜʣʷ General Motors, ʭʦʨʦʰʦ ʜʣʷ ʚʩʝʡ ʩʪʨʘʥʳè, ð ʩʘʤʦʥʘʜʝʷʥʥʦ ʟʘʷʚʠʣ 
ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ GM ʏʘʨʣʴʟ ʋʠʣʩʦʥ ʥʘ ʩʣʫʰʘʥʠʷʭ ʚ ʧʦʜʢʦʤʠʪʝʪʝ ʩʝʥʘʪʘ ʚ 
1953 ʛ. ʍʦʪʷ ʧʦʧʫʣʷʨʥʳʡ ʢʘʨʠʢʘʪʫʨʠʩʪ ɸʣʴ ʂʘʧʧ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʦʚʘʣ ʵʪʫ 
ʬʨʘʟʫ, ʯʪʦʙʳ ʚʳʩʤʝʷʪʴ ʋʠʣʩʦʥʘ ʢʘʢ General Bulrmoose3, ʵʪʦ ʭʚʘʩʪʦʚʩʪʚʦ ʠʤʝʣʦ ʧʦʜ 
ʩʦʙʦʡ ʦʩʥʦʚʘʥʠʷ. ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ GM ʙʝʟʦʛʦʚʦʨʦʯʥʦ ʜʦʤʠʥʠʨʦʚʘʣʘ ʚ 
ʢʣʶʯʝʚʦʡ ʦʪʨʘʩʣʠ, ʚʳʟʳʚʘʷ ʟʘʚʠʩʪʴ ʢʘʢ ʦʙʣʘʜʘʪʝʣʴ ʧʨʝʚʦʩʭʦʜʥʦʛʦ ʙʨʝʥʜʘ ʠ ʙʠʟʥʝʩ-
ʤʦʜʝʣʠ. ʊʨʠ ʛʦʜʘ ʩʧʫʩʪʷ ʧʦʩʣʝ ʪʦʨʞʝʩʪʚʝʥʥʦʛʦ ʟʘʷʚʣʝʥʠʷ ʋʠʣʩʦʥʘ ʞʫʨʥʘʣ Fortune 
ʥʘʯʘʣ ʧʫʙʣʠʢʘʮʠʶ ʩʚʦʝʛʦ ʩʧʠʩʢʘ 500 ʢʨʫʧʥʝʡʰʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʢʦʤʧʘʥʠʡ. General 
Motors ʚʦʟʛʣʘʚʠʣʘ ʵʪʦʪ ʩʧʠʩʦʢ ʠ ʧʨʦʜʦʣʞʘʣʘ ʟʘʥʠʤʘʪʴ ʚ ʥʝʤ ʧʝʨʚʫʶ ʩʪʨʦʯʢʫ ʚ 
ʪʝʯʝʥʠʝ 20 ʣʝʪ. ʉʣʝʜʫʶʱʠʝ 26 ʣʝʪ GM ʩʦʧʝʨʥʠʯʘʣʘ ʟʘ ʤʝʩʪʦ ʣʠʜʝʨʘ ʩ ʜʚʫʤʷ 
ʜʨʫʛʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʪʦʞʝ ʩʚʷʟʘʥ- 
ʥʳʤʠ ʩ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, Exxon ʠ Ford. ʂʦʛʜʘ ʚ 2008 ʛ. GM ʙʳʣʘ 
ʚʳʥʫʞʜʝʥʘ ʦʙʨʘʪʠʪʴʩʷ ʢ ʢʦʥʛʨʝʩʩʫ ʟʘ ʧʦʤʦʱʴʶ ʠ ʟʘʪʝʤ ʦʙʲʷʚʠʣʘ ʦ ʙʘʥʢʨʦʪʩʪʚʝ, ʪʦ 
ʪʝʤ ʩʘʤʳʤ ʦʥʘ ʟʘʜʝʨʥʫʣʘ ʟʘʥʘʚʝʩ ʟʘ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʴʶ, ʚ ʮʝʥʪʨʝ 
ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʣʩʷ ʘʚʪʦʤʦʙʠʣʴ. ʆʥʘ ʜʦʤʠʥʠʨʦʚʘʣʘ ʚ ʙʠʟʥʝʩʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʙʦʣʴʰʝʡ ʯʘʩʪʠ XX ʚ. 
ʄʝʞʜʫ ʪʝʤ ʚʜʘʣʠ ʦʪ ʩʚʝʪʘ ʧʨʦʞʝʢʪʦʨʦʚ ʪʠʭʦ ʨʘʟʚʠʚʘʣʩʷ ʠ ʙʠʣ ʚʩʝ ʨʝʢʦʨʜʳ ʜʨʫʛʦʡ 
ʪʠʧ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʢʦʤʧʘʥʠʠ. ʄʝʥʝʝ ʯʝʤ ʟʘ ʜʝʚʷʪʴ ʣʝʪ Zipcar ʨʘʩʧʨʦʩʪʨʘʥʠʣʘ ʩʚʦʡ 
ʙʠʟʥʝʩ ʥʘ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ, ʂʘʥʘʜʫ ʠ ɽʚʨʦʧʫ. ʉ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʩʦʟʜʘʥʠʷ ʚ 2001 
ʛ. Zipcar ʦʪʣʠʯʘʣʘʩʴ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʪʝʤʧʦʚ ʨʦʩʪʘ. ɺʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʛʦʜ 
ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʝʝ ʧʨʠʙʳʣʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʜʚʦʠʣʘʩʴ ʠ ʫʪʨʦʠʣʘʩʴ. ɺ 2009 
ʛ. ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ $ 130 ʤʣʥ, ʯʪʦ ʥʘ 30% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ 
ʛʦʜʦʤ. 
ʂʦʤʧʘʥʠʷ Zipcar ð ʧʦʯʪʠ ʠʜʝʘʣʴʥʳʡ ʧʨʠʤʝʨ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ mesh-ʤʦʜʝʣʠ. 
ʆʥʘ ʥʝ ʧʨʦʠʟʚʦʜʠʪ, ʥʝ ʧʨʦʜʘʝʪ ʠ ʥʝ ʨʝʤʦʥʪʠʨʫʝʪ ʘʚʪʦʤʦʙʠʣʠ. ʆʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʭ 
ʥʘʧʨʦʢʘʪ. ʕʪʘ ʙʦʩʪʦʥʩʢʘʷ ʢʦʤʧʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʝʪʠʱʝʤ ʜʚʫʭ ʜʘʚʥʠʭ ʧʦʜʨʫʛ, ʟʥʘʢʦʤʳʭ 
ʩ ʜʝʪʩʢʦʛʦ ʩʘʜʘ. ʆʜʥʘʞʜʳ ʚ 1999 ʛ., ʩʠʜʷ ʚ ʙʝʨʣʠʥʩʢʦʤ ʢʘʬʝ, ɸʥʪʴʝ ɼʘʥʠʝʣʴʩʦʥ 
ʫʚʠʜʝʣʘ ʪʘʙʣʠʯʢʫ ʩʣʫʞʙʳ ʘʚʪʦʧʨʦʢʘʪʘ. ʀʜʝʷ ʝʝ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʠ ʫʚʣʝʢʣʘ. ʆʥʘ 
ʫʟʥʘʣʘ, ʯʪʦ ʩʣʫʞʙʘ ʙʳʣʘ ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʦʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ ʧʦ ʘʨʝʥʜʝ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʫʩʪʘʨʝʚʰʝʡ ʧʣʘʪʬʦʨʤʳ 
ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʵʪʘ ʩʣʫʞʙʘ ʧʘʨʢʦʚʘʣʘ ʘʚʪʦʤʦʙʠʣʠ ʚ ʫʜʦʙʥʳʭ ʤʝʩʪʘʭ ʧʦ 
ʚʩʝʤʫ ʛʦʨʦʜʫ. ʏʝʨʝʟ ʀʥʪʝʨʥʝʪ ʚʳ ʤʦʛʣʠ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʘʚʪʦʤʦ-
ʙʠʣʝʡ ʠ ʟʘʢʘʟʘʪʴ ʥʫʞʥʫʶ ʚʘʤ ʤʘʰʠʥʫ ʥʘ ʩʨʦʢ ʦʪ ʦʜʥʦʛʦ ʯʘʩʘ. ʕʪʦ ʜʝʣʘʣʦ ʫʩʣʫʛʫ 
ʧʨʘʢʪʠʯʥʦʡ ʜʣʷ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʣʠʪʝʣʴʥʳʭ 
ʧʫʪʝʰʝʩʪʚʠʡ. 
ʇʦ ʚʦʟʚʨʘʱʝʥʠʠ ʚ ʂʝʤʙʨʠʜʞ ɸʥʪʴʝ ʧʦʜʝʣʠʣʘʩʴ ʩʚʦʠʤ ʦʪʢʨʳʪʠʝʤ ʩ ʧʦʜʨʫʛʦʡ, 
ʚʳʧʫʩʢʥʠʮʝʡ ʐʢʦʣʳ ʙʠʟʥʝʩʘ MTI. çɺ ʤʦʝʡ ʛʦʣʦʚʝ ʢʘʢ ʙʫʜʪʦ ʟʘʞʛʣʘʩʴ ʣʘʤʧʦʯʢʘ, ð 
ʚʩʧʦʤʠʥʘʝʪ ʩʝʛʦʜʥʷ ʈʦʙʠʥ ʏʝʡʟ. ð ʗ ʧʦʜʫʤʘʣʘ: ʚʝʜʴ ʀʥʪʝʨʥʝʪ ʧʨʝʜʥʘʟʥʘʯʝʥ 
ʠʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦè. ʊʘʢ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʘʷ ʥʘ 
ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʪʘʣʘ ʢʨʫʧʥʝʡʰʝʡ ʚ ʤʠʨʝ ʩʣʫʞʙʦʡ ʧʨʦʢʘʪʘ ʘʚʪʦʤʦʙʠʣʝʡ. 
ɻʣʘʚʘ 1. ɿʥʘʢʦʤʠʤʩʷ ʩ mesh-ʤʦʜʝʣʴʶ 

                                                 
3 General Bullmoose ð ʧʦ ʘʥʘʣʦʛʠʠ ʉ General Motors. Bull Moose ʦʟʥʘʯʘʝʪ <^ʣʦʩʴ, ʩʦʭʘʪʳʡè. ʀʟʦʙʨʘʞʝʥ ʥʘ ʵʤʙʣʝʤʝ 

ʇʨʦʛʨʝʩʩʠʚʥʦʡ ʧʘʨʪʠʠ ʊ. ʈʫʟʚʝʣʴʪʘ, ʢʦʪʦʨʳʡ ʚ 1900 ʛ. ʩʢʘʟʘʣ ʦ ʪʦʤ, ʯʪʦ ʦʥ çʩʠʣʝʥ, ʢʘʢ ʩʦʭʘʪʳʡè. ð ʇʨʠʤ. ʨʝʜ.16 
 



ʋʯʠʤʩʷ ʫ Zipcar 
ʇʦʥʘʯʘʣʫ ʚʩʝ ʰʣʦ ʥʝ ʦʯʝʥʴ ʛʣʘʜʢʦ. ʂ ʠʜʝʝ ʩʦʟʜʘʥʠʷ ʧʦʜʦʙʥʦʡ ʢʦʤʧʘʥʠʠ ʤʥʦʛʠʝ 
ʦʪʥʝʩʣʠʩʴ ʩʢʝʧʪʠʯʝʩʢʠ. ʂʦʛʜʘ ʧʦʜʨʫʛʠ ʩʩʳʣʘʣʠʩʴ ʥʘ ʚʧʝʯʘʪʣʷʶʱʠʡ ʫʩʧʝʭ ʩʠʩʪʝʤʳ 
ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷʤʠ ʚ ʐʚʝʡʮʘʨʠʠ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʠʥʚʝʩʪʦʨʳ 
ʢʘʯʘʣʠ ʛʦʣʦʚʘʤʠ. çʉʝʛʦʜʥʷ ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷʤʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʦ, ð ʛʦʚʦʨʠʪ ʈʦʙʠʥ. ð ʅʦ ʪʦʛʜʘ ʚʝʥʯʫʨʥʳʝ ʠʥʚʝʩʪʦʨʳ ʛʦʚʦʨʠʣʠʥʘʤ:"7ʒ, ʯʪʦ 
ʨʘʙʦʪʘʝʪ ʚ ʐʚʝʡʮʘʨʠʠ, ʥʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʫ ʧʘʩ"è. ʇʘʨʘʜʦʢʩʘʣʴʥʦ, ʥʦ ʯʝʨʝʟ 
ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʈʦʙʠʥ ʫʩʣʳʰʘʣʘ ʪʦ ʞʝ ʩʘʤʦʝ ʦʪ ʦʜʥʦʡ ʙʠʟʥʝʩ-ʛʨʫʧʧʳ ʚ ʇʘʨʠʞʝ: çʕʪʦ 
ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʚ ɸʤʝʨʠʢʝ, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʚʦ ʌʨʘʥʮʠʠè. 
ʇʝʨʚʳʤ ʘʚʪʦʤʦʙʠʣʝʤ Zipcar ʙʳʣ ʥʦʚʳʡ VW çɾʫʢè, ʪʦʣʴʢʦ ʯʪʦ ʚʳʧʫʱʝʥʥʳʡ ʥʘ 
ʨʳʥʦʢ. ʆʩʥʦʚʘʪʝʣʠ ʢʦʤʧʘʥʠʠ ʩʧʝʮʠʘʣʴʥʦ ʚʳʙʠʨʘʣʠ ʙʨʝʥʜʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʪʝʭ, 
ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʫʛʠʝ ʢʦʤʧʘʥʠʠ ʧʦ ʘʨʝʥʜʝ ʘʚʪʦʤʦʙʠʣʝʡ, ʠ ʜʘʚʘʣʠ ʢʘʞʜʦʡ 
ʤʦʜʝʣʠ ʠʤʷ. ʇʝʨʚʦʛʦ <<ɾʫʢʘè ʦʥʠ ʥʘʟʚʘʣʠ çɹʝʪʩʠè. ʀʤʝʥʘ ʧʦʟʚʦʣʷʣʠ ʣʝʛʢʦ 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʘʰʠʥʳ ʠ ʧʦʤʦʛʘʣʠ ʩʚʷʟʘʪʴ ʢʣʠʝʥʪʦʚ ʩ ʢʦʥʢʨʝʪʥʳʤ ʘʚʪʦʤʦʙʠʣʝʤ 
ʠ ʙʨʝʥʜʦʤ. ʉʚʦʠʭ ʢʣʠʝʥʪʦʚ ʦʥʠ ʥʘʟʳʚʘʣʠ çʟʠʧʩʪʝʨʘʤʠè ʠ ʜʘʚʘʣʠ ʢʘʞʜʦʤʫ ʯʣʝʥʫ 
ʢʣʫʙʘ ʩʪʠʣʴʥʫʶ ʧʣʘʩʪʠʢʦʚʫʶ çʟʠʧ-ʢʘʨʪʫè. ʆʥʠ ʟʘʙʦʪʠʣʠʩʴ ʦ ʪʦʤ, ʯʪʦʙʳ ʤʘʰʠʥʳ 
ʚʩʝʛʜʘ ʙʳʣʠ ʯʠʩʪʳʤʠ, ʚ ʦʪʣʠʯʥʦʤ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʠʧʘʨʢʦʚʘʥʳ ʚ ʫʜʦʙʥʳʭ 
ʤʝʩʪʘʭ ʠ ʥʘʜʝʞʥʳʤʠ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ. ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ Zipcar ʨʦʩʣʘ 
ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ ʠ ʧʦʛʣʦʱʘʣʘ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʦʚ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʥʘ 
ʠʥʚʝʩʪʠʨʦʚʘʣʘ ʚ ʢʦʤʧʘʥʠʶ Avancar ʚ ʀʩʧʘʥʠʠ ʠ ʧʨʠʦʙʨʝʣʘ Streetcar ʚ 
ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, Zipcar ʩʪʘʣʘ ʩʘʤʦʡ ʙʳʩʪʨʦʨʘʩʪʫʱʝʡ ʩʝʪʴʶ ʧʨʦʢʘʪʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚ 
ɽʚʨʦʧʝ. ʋʩʧʝʭ ʢʦʤʧʘʥʠʠ ʦʩʥʦʚʘʥ ʥʘ ʧʨʦʩʪʦʡ ʬʦʨʤʫʣʝ: ʜʘʪʴ ʣʶʜʷʤ ʣʝʛʢʠʡ ʠ 
ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʩʦʚʤʝʩʪʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʘʚʪʦʤʦʙʠʣʷʤʠ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ 
ʚʣʘʜʝʪʴ ʠʤʠ. ʉʝʨʚʠʩ ʫʜʦʙʥʳʡ, ʙʳʩʪʨʳʡ ʠ ʧʨʠʝʤʣʝʤʳʡ ʧʦ ʮʝʥʝ. 
ɺʩʝ ʜʝʣʦ ʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʥʝ ʚ ʪʨʘʥʩʧʦʨʪʝ 
ʂʦʤʘʥʜʘ ʦʩʥʦʚʘʪʝʣʝʡ Zipcar ʚʢʣʶʯʘʣʘ ʈʦʷ ʈʘʩʩʝʣʘ, ʤʫʞʘ ʈʦʙʠʥ, ʦʪʚʝʯʘʚʰʝʛʦ ʟʘ 
ʪʝʭʥʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ ʧʨʦʝʢʪʘ. ʈʘʩʩʝʣ ʨʘʟʨʘʙʦʪʘʣ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʢʦʤʧʘʥʠʠ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʢʨʫʧʫʣʝʟʥʦ 
ʫʯʠʪʳʚʘʣʘ ʤʝʣʴʯʘʡʰʠʝ ʜʝʪʘʣʠ ʤʘʨʢʝʪʠʥʛʘ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʧʝʨʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʢ 
ʜʝʪʘʣʷʤ ʦʪʥʦʩʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʢʘʢ ʠ ʢʦʛʜʘ ʙʫʜʫʪ ʤʳʪʴʩʷ ʤʘʰʠʥʳ, ʧʦʠʩʢ ʠ 
ʘʨʝʥʜʘ ʫʜʦʙʥʳʭ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʧʦ ʧʨʠʝʤʣʝʤʳʤ ʮʝʥʘʤ, ʨʘʟʨʘʙʦʪʢʘ ʙʘʟʦʚʳʭ 
ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʚʦʜʠʪʝʣʠ ʙʫʜʫʪ ʩʯʠʪʘʪʴ ʨʘʟʫʤʥʳʤʠ ʠ ʧʦʪʦʤʫ ʩʦʙʣʶʜʘʪʴ. ʅʘʜʝʞʥʘʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʠ ʬʦʢʫʩʠʨʦʚʢʘ ʚʥʠʤʘʥʠʷ ʥʘ ʩʦʟʜʘʥʠʠ ʙʨʝʥʜʘ ʦʪʣʠʯʘʶʪ 
Zipcar ʦʪ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʘʩʩʫ ʙʣʘʛʠʭ 
ʥʘʤʝʨʝʥʠʡ, ʥʦ ʪʘʢ ʠ ʥʝ ʧʨʝʪʚʦʨʷʶʪ ʠʭ ʚ ʞʠʟʥʴ. 
Zipcar ð ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʦʤʧʘʥʠʷ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪʩʷ 
ʧʨʦʢʘʪʦʤ ʘʚʪʦʤʦʙʠʣʝʡ. ʆʥʘ ʩʦʙʠʨʘʝʪ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʢʝʤ, ʢʦʛʜʘ, ʢʘʢ ʠ ʛʜʝ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʰʠʥʳ. ʕʪʠ ʜʘʥʥʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩʘ ʠ ʩʦʟ-
ʜʘʶʪ ʦʩʥʦʚʥʫʶ ʮʝʥʥʦʩʪʴ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ 
Zipcar, ʩʦʙʠʨʘʝʤʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʠ ʣʫʯʰʝ ʫʟʥʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ 
ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤʫ ʠʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 
ʧʨʠʟʥʘʢʫ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʙʨʝʥʜʘ ʥʘ 
ʪʘʢʠʝ ʦʙʣʘʩʪʠ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʦʚ ʠʣʠ ʧʨʦʜʘʞʘ ʦʜʝʞʜʳ. ɼʨʫʛʠʝ 
ʫʩʣʫʛʠ ʤʦʛʫʪ ʧʨʝʜʣʘʛʘʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʦʡ ʢʦʤʧʘʥʠʝʡ ʠʣʠ ʝʝ ʢʦʤʧʘʥʴʦʥʘʤʠ. 
ɿʘ ʵʪʠ ʛʦʜʳ Zipcar ʚʩʪʫʧʠʣʘ ʚ ʧʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʩ ʢʦʤʧʘʥʠʷʤʠ, 
ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ ʠ ʚʠʥʦʤ, ʦʪʝʣʷʤʠ, ʬʠʪʥʝʩʦʤ ʠ ʜʘʞʝ 
ʧʝʨʝʨʘʙʦʪʢʦʡ ʢʘʨʪʨʠʜʞʝʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ ʚʢʣʶʯʘʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 
ʜʦʨʦʞʥʦʤʫ ʪʨʘʬʠʢʫ ʠ ʪʨʘʥʟʠʪʫ, ʟʘʢʘʟ ʩʪʦʣʠʢʦʚ ʚ ʨʝʩʪʦʨʘʥʘʭ, ʘʥʦʥʩʳ ʤʝʩʪʥʳʭ 
ʩʦʙʳʪʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʠʣʠ ʧʦʤʦʱʴ ʚ ʧʦʠʩʢʝ ʦʜʝʞʜʳ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ. ɺ 
ʇʦʨʪʣʝʥʜʝ Zipcar ʦʙʦʨʫʜʦʚʘʣʘ ʧʘʨʫ ʜʝʩʷʪʢʦʚ ʩʚʦʠʭ ʘʚʪʦʤʦʙʠʣʝʡ ʩʪʦʡʢʘʤʠ ʜʣʷ 



ʧʝʨʝʚʦʟʢʠ ʚʝʣʦʩʠʧʝʜʦʚ ʠ ʜʦʛʦʚʦʨʠʣʘʩʴ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʧʘʨʢʘʤʠ ʦ ʙʝʩʧʣʘʪʥʦʤ 
ʧʨʦʝʟʜʝ ʜʣʷ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ. 
ʂʘʞʜʘʷ ʥʦʚʘʷ ʫʩʣʫʛʘ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʦʩʪʘ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ ʠ ʝʝ 
ʧʘʨʪʥʝʨʦʚ-ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʘʢʦʡ çʵʢʦʩʠʩʪʝʤʳè ʙʠʟʥʝʩʦʚ ʩʝʪʴ 
ʧʨʝʜʣʘʛʘʝʪ ʢʣʠʝʥ- 
ʪʘʤ ʚʩʝ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʣʫʛʠ. ɸ ʜʦʚʦʣʴʥʳʝ ʢʣʠʝʥʪʳ 
ʨʘʩʩʢʘʟʳʚʘʶʪ ʦʙ ʵʪʦʤ ʩʚʦʠʤ ʜʨʫʟʴʷʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ Zipcar ʩʦʟʜʘʣʘ ʫʩʧʝʰʥʳʡ 
ʙʨʝʥʜ, ʙʨʦʩʠʣʘ ʚʳʟʦʚ ʫʢʦʨʝʥʠʚʰʠʤʩʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʷʤ ʠ ʩʬʦʨʤʠʨʦʚʘʣʘ ʥʦʚʫʶ ʢʘʪʝ-
ʛʦʨʠʶ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʝʝ ʫʩʧʝʭʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ Hertz, 
Enterprise ʠ Daimler ʩʦʟʜʘʣʠ ʘʥʘʣʦʛʠʯʥʳʝ ʩʣʫʞʙʳ ʧʨʦʢʘʪʘ ʘʚʪʦʤʦʙʠʣʝʡ. ʆʜʥʘʢʦ 
Zipcar ʫʚʝʨʝʥʥʦ ʫʜʝʨʞʠʚʘʝʪ ʣʠʜʝʨʩʪʚʦ ʠ ʥʝʜʘʚʥʦ ʟʘʧʫʩʪʠʣʘ ʧʨʦʮʝʩʩ ʧʝʨʚʠʯʥʦʛʦ 
ʧʫʙʣʠʯʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʘʢʮʠʡ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ. 
 
 

ʄʦʷ ʚʩʪʨʝʯʘ ʩ ʄʠʥʠ-ʄʫʯʦ 
 
ʍʦʪʷ Zipcar ʧʨʠʚʣʝʢʘʝʪ ʤʝʥʷ ʢʘʢ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʷ ʚʩʝʛʜʘ ʭʦʯʫ ʚʟʛʣʷʥʫʪʴ ʥʘ 
ʙʠʟʥʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʠʝʥʪʘ. ʏʪʦ ʥʫʞʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʚʣʝʯʴ ʤʝʥʷ ʢʘʢ ʢʣʠʝʥʪʘ 
ʠ ʫʜʝʨʞʘʪʴ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ? ʏʝʩʪʥʦ ʛʦʚʦʨʷ, ʚʧʝʨʚʳʝ ʫʩʣʳʰʘʚ ʦʙ ʫʩʣʫʛʝ Zipcar, ʷ 
ʦʪʥʝʩʣʘʩʴ ʢ ʥʝʡ ʨʘʚʥʦʜʫʰʥʦ. ʍʦʪʷ ʤʦʠ ʜʨʫʟʴʷ ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʚʩʷʯʝʩʢʠ ʝʝ 
ʨʘʩʭʚʘʣʠʚʘʣʠ, ʵʤʦʮʠʦʥʘʣʴʥʦ ʷ ʙʳʣʘ ʥʝ ʛʦʪʦʚʘ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʤʦʝʡ ʤʘʰʠʥʳ. ʗ 
ʜʫʤʘʣʘ, ʯʪʦ ʵʪʦ ʭʦʨʦʰʦ ʜʣʷ ʜʨʫʛʠʭ. ʗ ʙʳʣʘ ʧʦʭʦʞʘ ʥʘ ʦʜʥʦʛʦ ʤʦʝʛʦ ʟʥʘʢʦʤʦʛʦ 
ʭʠʨʫʨʛʘ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʛʦʚʦʨʠʪ ʩʚʦʠʤ ʠʩʧʫʛʘʥʥʳʤ ʧʘʮʠʝʥʪʘʤ: çʕʪʦ ʥʝʩʣʦʞʥʘʷ 
ʦʧʝʨʘʮʠʷè. ʅʦ ʦʜʥʘʞʜʳ ʷ ʚʩʪʨʝʪʠʣʘ ʝʛʦ ʚ ʢʦʨʠʜʦʨʝ ʢʣʠʥʠʢʠ, ʠ ʦʥ ʩʠʣʴʥʦ ʥʝʨʚʥʠʯʘʣ. 
ʗ ʩʧʨʦʩʠʣʘ: çʄʘʡʢʣ, ʯʪʦ-ʪʦ ʥʝ ʪʘʢ?è ʆʥ ʦʪʚʝʪʠʣ: çʄʥʝ ʙʫʜʫʪ ʜʝʣʘʪʴ ʪʘʢʫʶ-ʪʦ ʦʧʝ-
ʨʘʮʠʶè. ʗ ʩʢʘʟʘʣʘ: çʅʦ ʦʥʘ ʞʝ ʩʦʚʩʝʤ ʥʝʩʣʦʞʥʘʷ!è ʊʦʛʜʘ ʦʥ ʧʨʠʙʣʠʟʠʣʩʷ ʢʦ ʤʥʝ 
ʚʧʣʦʪʥʫʶ ʠ ʩʢʘʟʘʣ: çɿʥʘʝʰʴ, ʥʝʩʣʦʞʥʘʷ ʦʧʝʨʘʮʠʷ ð ʢʦʛʜʘ ʝʝ ʜʝʣʘʶʪ ʢʦʤʫ-ʪʦ 
ʜʨʫʛʦʤʫè. 
ʏʪʦʙʳ mesh-ʤʦʜʝʣʴ ʨʘʙʦʪʘʣʘ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ çʜʣʷ ʢʦʛʦ-ʪʦ ʜʨʫʛʦʛʦè. ʆʥʘ 
ʜʦʣʞʥʘ ʙʳʪʴ ʜʣʷ ʤʝʥʷ ʠ ʜʣʷ ʪʘʢʠʭ ʣʶʜʝʡ, ʢʘʢ ʷ. ʇʝʨʚʳʡ ʨʘʟ ʷ ʚʦʩʧʦʣʴʟʦʚʘʣʘʩʴ 
ʫʩʣʫʛʦʡ Zipcar ʚ ɺʘʥʢʫ-ɺʝʈʝ, ʛʜʝ ʚʣʶʙʠʣʘʩʴ ʚ ʤʘʣʝʥʴʢʠʡ ʜʚʫʭʜʚʝʨʥʳʡ ʩʝʜʘʥ ʧʦ 
ʠʤʝʥʠ ʄʠʥʠ-ʄʫʯʦ. 
ʇʝʨʝʜ ʦʪʣʝʪʦʤ ʠʟ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʢʘʢ ʯʣʝʥ ʢʣʫʙʘ Zipcar ʥʘ 
ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ. ʋ ʥʠʭ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʈʘʟʥʳʭ ʬʦʨʤ ʯʣʝʥʩʪʚʘ, ʚʢʣʶʯʘʷ ʪʦ, ʯʪʦ ʷ 
ʥʘʟʳʚʘʶ çʪʘʧʘʩè 
(ʘʧʝʨʠʪʠʚʦʤ), ð ʧʨʦʙʥʳʝ ʚʘʨʠʘʥʪʳ ʥʘ ʩʣʫʯʘʡ çʗ ʥʝ ʫʚʝʨʝʥ, ʯʪʦ ʤʥʝ ʧʦʥʨʘʚʠʪʩʷ, 
ʧʦʵʪʦʤʫ ʩʥʘʯʘʣʘ ʭʦʪʝʣ ʙʳ ʧʦʧʨʦʙʦʚʘʪʴè. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʷ ʧʦʣʫʯʠʣʘ ʧʦ ʧʦʯʪʝ 
ʯʣʝʥʩʢʫʶ ʢʘʨʪʦʯʢʫ Zipcard. ʉʝʛʦʜʥʷ ʪʘʢʞʝ ʤʦʞʥʦ ʩʢʘʯʘʪʴ ʧʨʠʣʦʞʝʥʠʝ Zipcar ʥʘ 
ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʢʘʨʪʫ ʚʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 
ʨʘʟʙʣʦʢʠʨʫʝʪʝ ʜʚʝʨʠ ʘʚʪʦʤʦʙʠʣʷ ð ʧʦʜ ʚʝʪʨʦʚʳʤ ʩʪʝʢʣʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ʢʦʨʦʙʦʯʢʘ, 
ʩʦʜʝʨʞʘʱʘʷ ʧʣʘʪʫ, ʧʨʦʮʝʩʩʦʨ ʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʤʦʜʝʤ. ʂʦʛʜʘ ʚʳ ʜʝʣʘʝʪʝ ʟʘʢʘʟ, ʚʘʰʘ 
ʢʘʨʪʘ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʤʦʙʠʣʴʥʦʤ ʪʝʣʝʬʦʥʝ ʧʦʣʫʯʘʶʪ ʘʚʪʦʨʠʟʘʮʠʶ ʥʘ ʜʦʩʪʫʧ ʢ 
ʵʪʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʘʚʪʦʤʦʙʠʣʶ ʯʝʨʝʟ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʝʪʴ AT&T. ʆʥʘ ʞʝ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʘʥʠʝʡ ʜʣʷ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʤʘʰʠʥʘʤʠ. 
ʋʟʥʘʚ, ʢʦʛʜʘ ʠ ʛʜʝ ʦʩʪʘʥʦʚʣʶʩʴ ʚ ɺʘʥʢʫʚʝʨʝ, ʷ ʤʦʛʣʘ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢʠʝ ʘʚʪʦʤʦʙʠʣʠ 
ʜʦʩʪʫʧʥʳ ʚʙʣʠʟʠ ʤʦʝʛʦ ʦʪʝʣʷ. ʉʧʠʩʢʠ ʥʘ ʩʘʡʪʝ ʦʨʛʘʥʠʟʦʚʘʥʳ ʧʦ ʠʭ 
ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʶ ʠ ʪʠʧʫ. ʉʢʘʞʝʤ, ʚʘʤ ʥʫʞʝʥ ʤʠʢʨʦʘʚʪʦʙʫʩ, ʠʣʠ ʚʳ ʭʦʪʠʪʝ 
ʧʦʧʨʦʙʦʚʘʪʴ ʛʠʙʨʠʜʥʳʡ ʘʚʪʦʤʦʙʠʣʴ, ʩʯʠʪʘʷ, ʯʪʦ ʵʪʦ ʙʫʜʝʪ ʦʪʣʠʯʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ 
ʧʨʦʚʝʩʪʠ ʪʝʩʪ-ʜʨʘʡʚ, ʠʣʠ ʞʝ ʜʣʷ ʚʘʩ ʚʘʞʥʦ, ʯʪʦʙʳ ʤʘʰʠʥʘ ʙʳʣʘ ʧʨʠʧʘʨʢʦʚʘʥʘ 
ʧʦʙʣʠʟʦʩʪʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʚʳ ʤʦʞʝʪʝ ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪʳ. ɺ ʪʦʡ ʧʦʝʟʜʢʝ 



ʛʣʘʚʥʳʤ ʜʣʷ ʤʝʥʷ ʙʳʣʦ ʫʜʦʙʩʪʚʦ. ʗ ʚʟʷʣʘ ʩ ʩʦʙʦʡ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ ʚʝʱʝʡ, ʧʦʵʪʦʤʫ 
ʤʥʝ ʧʦʜʭʦʜʠʣʘ ʤʘʣʦʣʠʪʨʘʞʢʘ. ʅʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ ʷ ʫʚʠʜʝʣʘ ʬʦʪʦʛʨʘʬʠʶ ʄʠʥʠ-
ʄʫʯʦ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʠʧʘʨʢʦʚʘʥ ʚʩʝʛʦ ʚ ʜʚʫʭ ʢʚʘʨʪʘʣʘʭ ʦʪ ʤʦʝʛʦ ʦʪʝʣʷ, ʠ, ʥʝ 
ʟʘʜʫʤʳʚʘʷʩʴ, ʦʬʦʨʤʠʣʘ 
ʟʘʢʘʟ. 
ʇʨʠʣʝʪʝʚ ʚ ɺʘʥʢʫʚʝʨ ʠ ʧʦʩʝʣʠʚʰʠʩʴ ʚ ʦʪʝʣʝ, ʷ ʥʘʰʣʘ ʛʘʨʘʞ, ʨʘʩʧʦʣʘʛʘʚʰʠʡʩʷ 
ʙʫʢʚʘʣʴʥʦ ʟʘ ʫʛʣʦʤ. ʈʘʥʴʰʝ, ʯʪʦʙʳ ʘʨʝʥʜʦʚʘʪʴ ʤʘʰʠʥʫ, ʚʘʤ ʧʨʠʭʦʜʠʣʦʩʴ 
ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʘʵʨʦʧʦʨʪ ʠʣʠ ʝʭʘʪʴ ʢ ʯʝʨʪʫ ʥʘ ʢʫʣʠʯʢʠ. ɸ ʧʦʪʦʤ ʩʥʦʚʘ ʧʨʦʜʝʣʳʚʘʪʴ 
ʵʪʦʪ ʧʫʪʴ, ʯʪʦʙʳ ʚʝʨʥʫʪʴ ʤʘʰʠʥʫ. ʇʘʨʢʦʚʢʘ Zipcar ʦʧʪʠʤʘʣʴʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʫʜʦʙʩʪʚʘ. ʗ ʙʳʩʪʨʦ ʥʘʰʣʘ ʄʠʥʠ-ʄʫʯʦ, ʢʦʪʦʨʳʡ ʙʳʣ ʥʝʚʝʨʦʷʪʥʦ ʩʤʝʰʥʳʤ, 
ʮʳʧʣʷʯʴʝ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ. 
ʅʘ ʩʘʡʪʝ ʢʦʤʧʘʥʠʠ ʤʥʝ ʧʨʝʜʣʦʞʠʣʠ ʠʥʩʪʨʫʢʮʠʶ ʧʦ ʧʦʣʴʟʦʚʘʥʠʶ ʘʚʪʦʤʦʙʠʣʝʤ, ʥʦ 
ʵʪʦ ʥʝʩʣʦʞʥʦ ʜʘʞʝ ʚ ʧʝʨʚʳʡ ʨʘʟ. ʗ ʜʦʩʪʘʣʘ ʠʟ ʙʫʤʘʞʥʠʢʘ ʢʘʨʪʫ Zipcard, ʩʥʘʙʞʝʥʥʫʶ 
ʚʩʪʨʦʝʥʥʳʤ ʯʠʧʦʤ. ʂʦʛʜʘ ʧʦʜʥʝʩʣʘ ʝʝ ʢ ʚʝʪʨʦʚʦʤʫ ʩʪʝʢʣʫ, ʢʘʨʪʦʯʢʘ 
ɻʣʘʚʘ 1. ɿʥʘʢʦʤʠʤʩʷ ʩ mesh-ʤʦʜʝʣʴʶ                                                    21 
ʨʘʟʙʣʦʢʠʨʦʚʘʣʘ ʤʘʰʠʥʫ. ʂʣʶʯʠ ʙʳʣʠ ʥʘ ʤʝʩʪʝ, ʄʠʥʠ-ʄʫʯʦ ʙʳʣ ʟʘʧʨʘʚʣʝʥ, ʘ 
ʢʨʝʜʠʪʥʘʷ ʢʘʨʪʦʯʢʘ, ʯʪʦʙʳ ʟʘʧʨʘʚʠʪʴ ʘʚʪʦʤʦʙʠʣʴ ʧʝʨʝʜ ʚʦʟʚʨʘʱʝʥʠʝʤ, ʙʳʣʘ 
ʚʦʪʢʥʫʪʘ ʟʘ ʩʦʣʥʮʝʟʘʱʠʪʥʳʡ ʱʠʪʦʢ. ʕʪʦ ʙʳʣ ʧʨʦʩʪʦʡ, ʧʨʠʷʪʥʳʡ ʦʧʳʪ. 
ʂʦʛʜʘ ʷ ʩʝʣʘ ʟʘ ʨʫʣʴ ʄʠʥʠ-ʄʫʯʦ, ʷ ʚʣʶʙʠʣʘʩʴ ʚ ʥʝʛʦ. ɸ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʫ ʘʚʪʦʤʦʙʠʣʷ 
ʙʳʣʦ ʩʦʙʩʪʚʝʥʥʦʝ ʠʤʷ, ʙʫʢʚʘʣʴʥʦ ʩʦʪʚʦʨʠʣ ʯʫʜʝʩʘ. ɽʩʣʠ ʙʳ ʷ ʞʠʣʘ ʚ ɺʘʥʢʫʚʝʨʝ ʠʣʠ 
ʩʦʙʠʨʘʣʘʩʴ ʧʨʠʝʭʘʪʴ ʪʫʜʘ ʝʱʝ ʨʘʟ, ʷ ʙʳ ʟʘʢʘʟʘʣʘ ʠʤʝʥʥʦ ʄʠʥʠ-ʄʫʯʦ. ʆʥ ʙʳʣ 
ʥʝʦʙʳʢʥʦʚʝʥʥʦ ʟʘʙʘʚʥʳʡ. ʂʨʦʤʝ ʪʦʛʦ, ʷ ʫʞʝ ʟʥʘʣʘ ʵʪʦʪ ʘʚʪʦʤʦʙʠʣʴ, ʯʪʦ ʥʝʩʣʦ ʩ 
ʩʦʙʦʡ ʨʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʣʘʜʝʥʠʝʤ, ʠ ʫʙʠʨʘʣʦ ʠʟ 
ʫʨʘʚʥʝʥʠʷ ʥʝʧʨʠʷʪʥʳʝ ʩʶʨʧʨʠʟʳ. ʕʪʦʪ ʦʧʳʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʨʝʥʜʳ 
ʘʚʪʦʤʦʙʠʣʝʡ ʚ Hertz ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʢʨʫʧʥʦʡ ʢʦʤʧʘʥʠʠ ʧʦ ʘʚʪʦʧʨʦʢʘʪʫ, ʛʜʝ ʚʘʤ 
ʨʘʟʨʝʰʘʝʪʩʷ ʚʳʙʨʘʪʴ ʪʦʣʴʢʦ ʢʘʪʝʛʦʨʠʶ ʘʚʪʦʤʦʙʠʣʷ ð ʤʘʣʳʡ, ʩʨʝʜʥʠʡ ʠʣʠ 
ʙʦʣʴʰʦʡ, ð ʢʘʢ ʧʦʨʮʠʶ ʧʦʧʢʦʨʥʘ. 
ɺ ɺʘʥʢʫʚʝʨʝ ʷ ʪʘʢʞʝ ʚʦʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫʩʣʫʛʘʤʠ ʤʝʩʪʥʦʡ ʩʣʫʞʙʳ ʧʨʦʢʘʪʘ 
ʚʝʣʦʩʠʧʝʜʦʚ. ʕʪʦʪ ʛʦʨʦʜ ʠʜʝʘʣʴʥʦ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʝʟʜʳ ʥʘ ʥʠʭ. ʏʪʦʙʳ 
ʨʘʟʙʣʦʢʠʨʦʚʘʪʴ ʚʝʣʦʩʠʧʝʜ, ʚʘʤ ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʦʯʢʦʡ ʚ ʧʨʦʨʝʟʠ 
ʘʚʪʦʤʘʪʘ. ʇʦʩʣʝ ʧʨʦʛʫʣʢʠ ʝʛʦ ʤʦʞʥʦ ʚʝʨʥʫʪʴ ʥʘ ʣʶʙʫʶ ʜʨʫʛʫʶ ʩʪʦʷʥʢʫ, ʛʜʝ ʚʘʤ 
ʫʜʦʙʥʦ. (ɺ ɹʘʨʩʝʣʦʥʝ ʜʘʞʝ ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʦʙʠʣʴʥʳʭ 
ʪʝʣʝʬʦʥʦʚ, ʢʦʪʦʨʦʝ ʧʦʢʘʞʝʪ ʚʘʤ, ʢʘʢʘʷ ʠʟ 400 ʚʝʣʦʩʠʧʝʜʥʳʭ ʩʪʦʷʥʦʢ ʥʘʭʦʜʠʪʩʷ ʢ 
ʚʘʤ ʙʣʠʞʝ ʚʩʝʛʦ.) ɺ ɺʘʥʢʫʚʝʨʝ ʩʪʦʷʥʢʠ ʚʝʣʦʩʠʧʝʜʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʨʘʡʦʥʝ ʧʘʨʢʘ 
ʠ ʦʩʪʘʥʦʚʦʢ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɺʝʣʦʩʠʧʝʜʥʳʝ ɼʦʨʦʞʢʠ ʚʧʝʯʘʪʣʷʶʪ; ʢʨʦʤʝ 
ʪʦʛʦ, ʚʝʣʦʩʠʧʝʜ ʤʦʞʥʦ ʧʨʦʚʝʟʪʠ ʩ ʩʦʙʦʡ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 
ʆʜʥʘ ʯʘʩʪʴ ʩʝʪʠ. ɼʚʝ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʦʣʴʰʝ, ʯʝʤ ʱʝʧʦʪʢʘ ʩʦʮʠʘʣʴʥʦʛʦ 
Á ɺʘʥʢʫʚʝʨʝ ʜʝʡʩʪʚʫʝʪ ʤʘʩʩʘ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʪʫ ʠʣʠ ʠʥʫʶ 
ʨʘʟʥʦʚʠʜʥʦʩʪʴ mesh-ʤʦʜʝʣʠ. ʗ ʧʦʩʝʪʠʣʘ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʧʨʦʜʫʢʪʦʚʳʝ ʤʘʛʘʟʠʥʳ, 
ʢʨʘʩʠʚʳʝ ʙʫʪʠʢʠ, ʢʦʪʦʨʳʝ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠ ʫʧʨʘʚʣʷʶʪʩʷ ʩʘʤʠʤʠ ʧʦʢʫʧʘʪʝʣʷʤʠ, 
ʙʣʘʛʦʜʘʨʷ ʦʜʥʦʤʫ ʠʟ ʩʚʦʠʭ ʜʨʫʟʝʡ ʷ ʩʤʦʛʣʘ ʠʟʥʫʪʨʠ ʚʟʛʣʷʥʫʪʴ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 
ʛʦʨʦʜʩʢʠʝ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʣʶʜʷʤ ʣʝʛʢʦ ʠ ʩ ʢʦʤʬʦʨʪʦʤ 
ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʝʰʢʦʤ, ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʧʦ ʚʩʝʤʫ 
ʛʦʨʦʜʫ. ʋ ʤʝʥʷ ʙʳʣ ʪʫʨ ʧʦ ʟʘʤʝʯʘʪʝʣʴʥʳʤ çʟʝʣʝʥʳʤè ʟʜʘʥʠʷʤ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤ 
ʩʠʩʪʝʤʘʤ, ʧʦʩʪʨʦʝʥʥʳʤ ʜʣʷ ʟʠʤʥʝʡ ʆʣʠʤʧʠʘʜʳ. ʅʦ ɺʘʥʢʫʚʝʨ ʥʝ ʫʥʠʢʘʣʝʥ. ʉʝʛʦʜʥʷ 
ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʚ ʉʐɸ, ɽʚʨʦʧʝ ʠ ɸʟʠʠ ʧʦʷʚʣʷʶʪʩʷ ʪʳʩʷʯʠ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ, 
ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ mesh-ʤʦʜʝʣʠ. 
ʋʩʧʝʭ ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ ʩʪʨʦʠʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ, ʀʥʪʝʨʥʝʪʘ, 
ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. ʆʥʠ ʩʦʙʠʨʘʶʪ ʜʘʥʥʳʝ ʠʟ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʩʪʘʚʣʷʪʴ ʣʶʜʷʤ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ 
ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʠ ʠʤ ʥʝʦʙʭʦʜʠʤʳ. ʂʦʤʧʘʥʠʠ ʩ mesh-



ʤʦʜʝʣʴʶ ʠʤʝʶʪ ʯʝʪʳʨʝ ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ 
ʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʜʚʠʥʫʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʥʪʝʨʥʝʪʘ ʠ ʤʦʙʠʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʝʪʝʡ, ʬʦʢʫʩʠʨʦʚʘʥʠʝ ʥʘ ʬʠʟʠʯʝʩʢʠʭ ʪʦʚʘʨʘʭ ʠ ʫʩʣʫʛʘʭ, ʘ ʪʘʢʞʝ ʚʦʚʣʝʯʝʥʠʝ 
ʢʣʠʝʥʪʦʚ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ. ʈʘʟʫʤʝʝʪʩʷ, ʥʝ ʢʘʞʜʘʷ ʢʦʤʧʘʥʠʷ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ 
ʜʘʞʝ ʠʟ ʪʝʭ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʵʪʦʡ ʢʥʠʛʝ, ʦʪʚʝʯʘʝʪ ʚʩʝʤ ʯʝʪʳʨʝʤ ʫʩʣʦʚʠʷʤ. ʂʘʢ 
ʣʶʙʦʝ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ, ʙʳʩʪʨʦʨʘʟʚʠʚʘʶʱʝʝʩʷ ʷʚʣʝʥʠʝ, mesh-ʤʦʜʝʣʴ ʤʦʞʝʪ 
ʧʨʠʥʠʤʘʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ ʬʦʨʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʢʦʥʪʠʥʫʫʤʘ. ʅʝʢʦʪʦʨʳʝ 
ʢʦʤʧʘʥʠʠ ʥʘʯʠʥʘʶʪ ʩ ʧʦʣʥʦʡ mesh-ʤʦʜʝʣʠ. ʀ ʤʥʦʛʠʝ, ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʚʠʞʫʪʩʷ ʚ 
ʧʨʘʚʠʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
ʇʦʯʝʤʫ ʷ ʥʘʟʳʚʘʶ ʥʦʚʫʶ ʚʦʣʥʫ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ çmeshè? ʇʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ 
ʧʦʥʠʤʘʝʪʩʷ ʪʘʢʦʡ ʚʠʜ ʩʝʪʠ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʫʟʝʣ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʚ ʣʶʙʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ ʫʟʣʘʤʠ ʚ ʩʠʩʪʝʤʝ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʨʝʞʠʤ ʩʚʷʟʠ 
çʢʘʞʜʦʛʦ ʩ ʢʘʞʜʳʤè. ɼʣʷ ʤʝʥʷ mesh-ʤʦʜʝʣʴ ð ʥʘʛʣʷʜʥʘʷ ʠ ʭʦʨʦʰʦ ʦʪʨʘʞʘʶʱʘʷ 
ʩʫʪʴ ʤʝʪʘʬʦʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧʠʩʘʪʴ ʮʝʣʦʝ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʫʩʣʫʛ ʥʘ ʦʩʥʦʚʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 
ʩʦʙʦʡ ʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʚ ʤʥʦʛʦʫʟʣʦʚʫʶ ʩʝʪʴ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ. 
ʅʝʢʦʪʦʨʳʝ ʩʚʷʟʠ ʦʙʨʘʟʫʶʪʩʷ ʥʘʧʨʷʤʫʶ, ʪʘʢʠʝ ʢʘʢ ʜʦʛʦʚʦʨʝʥʥʦʩʪʴ ʤʝʞʜʫ 
ʢʦʤʧʘʥʠʷʤʠ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʳʥʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ 
ʧʨʝʜʣʦʞʝʥʠʡ. ʕʪʠ ʢʦʤʧʘʥʠʠ ʜʝʣʷʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʜʨʫʛ ʜʨʫʛʫ 
ʜʦʩʪʫʧ ʢ ʥʦʚʳʤ ʢʣʠʝʥʪʘʤ ʠ ʠʭ ʧʨʝʜʧʦʯʪʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʨʝʩʫʨʩʘʤ. ɼʨʫʛʠʝ ʩʚʷʟʠ 
ʦʙʨʘʟʫʶʪʩʷ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʯʝʨʝʟ ʪʨʝʪʴʠ ʩʪʦʨʦʥʳ, ʥʘʧʨʠʤʝʨ ʯʝʨʝʟ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ 
ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ ʠʣʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʢʣʠʝʥʪʦʚ. 

 
ʆʨʛʘʥʠʟʘʮʠʷ ʙʠʟʥʝʩʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ mesh-ʩʝʪʠ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʙʣʘʛʦʜʘʨʷ 
ʪʦʤʫ, ʯʪʦ ʩʝʛʦʜʥʷ ʤʳ ʚʩʝ ʙʦʣʴʰʝ ʩʦʝʜʠʥʷʝʤʩʷ ʩ ʦʩʪʘʣʴʥʳʤ ʤʠʨʦʤ ð ʩ ʜʨʫʛʠʤʠ 
ʣʶʜʴʤʠ, ʢʦʤʧʘʥʠʷʤʠ, ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʚʝʱʘʤʠ. ɺʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ 
ʚʦʟʥʠʢʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʚʩʝʦʭʚʘʪʳʚʘʶʱʝʛʦ, ʚʩʝʛʜʘ çʥʘ ʩʚʷʟʠè ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʜʝʰʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʚʩʝʤ ʠ ʚʩʷ. ʇʦʜʦʙʥʦ ʪʦʤʫ ʢʘʢ ʥʘʰ ʨʘʟʫʤ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʥʝʯʪʦ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ, ʯʝʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʡʨʦʥʦʚ, ʪʘʢ ʠ ʫʟʣʳ ʠ ʩʚʷʟʠ ʚʥʫʪʨʠ 
mesh-ʩʝʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʯʝʛʦ-ʪʦ ʙʦʣʝʝ ʩʣʦʞʥʦʛʦ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ. ɺ 
ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʚʩʝ ʯʘʩʪʠðʜʦʣʠ ʝʛʦ ʢʦʨʳ, ɼʅʂ ʠ ʥʝʨʚʥʳʝ ʢʣʝʪʢʠð ʥʘʭʦʜʷʪʩʷ ʚ 
ʧʦʩʪʦʷʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. Mesh-ʩʝʪʴʪʘʢʞʝ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ, 
ʪʘʢʠʭ ʢʘʢ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʩʝʨʚʝʨʳ, ʩʝʨʚʠʩʳ, ʧʘʨʪʥʝʨʳ ʠ ʢʣʠʝʥʪʳ. ʅʦ, ʢʘʢ ʠ 
ʥʘʰ ʛʦʣʦʚʥʦʡ ʤʦʟʛ, mesh-ʩʝʪʴ ð ʵʪʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʦʩʪʦ ʩʫʤʤʘ 
ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʯʘʩʪʝʡ. ʉʝʛʦʜʥʷ, ʢʦʛʜʘ ʚʩʝ ʠ ʚʩʷ ʩʦʝʜʠʥʷʶʪʩʷ ʩʦ ʚʩʝʤ ʠ ʚʩʷ (ʚ 
ʬʝʚʨʘʣʝ 2010 ʛ. ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʨʚʠʩʘ Twitter ʜʦʩʪʠʛʣʘ 50 ʤʣʥ ʧʦʩʪʦʚ ʚ 
ʜʝʥʴ), ʥʘ ʥʘʰʠʭ ʛʣʘʟʘʭ ʨʦʞʜʘʝʪʩʷ ʥʝʯʪʦ ʥʦʚʦʝ, ʯʪʦ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ. 
ʋ mesh-ʤʦʜʝʣʠ ʯʝʪʢʠʡ ʧʫʣʴʩ. ʀ ʦʥʘ ʙʳʩʪʨʦ ʩʘʤʦʦʙʫʯʘʝʪʩʷ. 



ɽʱʝ ʜʦ ʧʨʠʭʦʜʘ mesh-ʤʦʜʝʣʝʡ ʀʥʪʝʨʥʝʪ ʧʨʦʛʣʦʪʠʣ, ʧʝʨʝʚʘʨʠʣ ʠ ʚʠʜʦʠʟʤʝʥʠʣ 
ʩʦʪʥʠ ʦʪʨʘʩʣʝʡ ʠ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʢʦʤʧʘʥʠʡ, ʩʦʦʙʱʝʩʪʚ, ʢʦʤʘʥʜ ʠ ʦʞʠʜʘʥʠʡ ʧʦ ʚʩʝʤʫ 
ʤʠʨʫ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʪʝʨʥʝʪ-ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʷ ʥʘʙʣʶʜʘʣʘ ʟʘ ʪʝʤ, ʢʘʢ ʦʜʥʠ ʟʘ 
ʜʨʫʛʠʤʠ ʨʫʰʘʪʩʷ ʩʪʘʨʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʙʨʝʥʜʳ. ɺʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ, ʦʪ 
ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʠ ʙʘʥʢʦʚʩʢʦʛʦ ʜʝʣʘ ʜʦ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʢʦʤʧʘʥʠʠ ʙʳʣʠ 
ʧʦʩʪʘʚʣʝʥʳ ʧʝʨʝʜ ʚʳʙʦʨʦʤ: ʠʟʤʝʥʠʪʴʩʷ ʠʣʠ ʫʤʝʨʝʪʴ. Amazon ʧʦʪʝʩʥʠʣʘ ʩ ʢʥʠʞʥʦʛʦ 
ʨʳʥʢʘ ʪʘʢʠʭ ʪʠʪʘʥʦʚ, ʢʘʢ Borders, Barnes & Noble ʠ Blackwell. ʂʦʤʧʘʥʠʷ ʫʚʝʨʝʥʥʦ 
ʜʚʠʞʝʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʩʪʘʪʴ ʢʨʫʧʥʝʡʰʠʤ ʚ ʤʠʨʝ ʦʥʣʘʡʥʦʚʳʤ ʦʧʝʨʘʪʦʨʦʤ 
ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʠ ʧʨʦʜʦʣʞʘʝʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʢʥʠʛʦʠʟʜʘʪʝʣʴʩʢʫʶ ʠʥʜʫʩʪʨʠʶ 
ʚʳʚʦʜʦʤ ʥʘ ʨʳʥʦʢ ʧʣʘʪʬʦʨʤʳ Kindle ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʰʠʨʦʢʦʛʦ ʜʦʩʪʫʧʘ ʢ 
ʵʣʝʢʪʨʦʥʥʳʤ ʢʥʠʛʘʤ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʫʟʳʢʠ ʯʝʨʝʟ iPod ʠ iTunes ʠʟʤʝʥʠʣʦ 
ʣʘʥʜʰʘʬʪ ʤʫʟʳʢʘʣʴʥʦʡ ʠʥʜʫʩʪʨʠʠ. ʉʝʨʚʠʩ Ofoto ʧʨʝʜʣʦʞʠʣ ʦʥʣʘʡʥʦʚʫʶ ʧʣʘʪʬʦʨʤʫ 
ʜʣʷ ʦʙʤʝʥʘ ʮʠʬʨʦʚʳʤʠ ʬʦʪʦʛʨʘʬʠ̫ ʤʠ, ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʣʘ ʚʥʠʤʘʥʠʝ Kodak ʠ 
ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʧʦʷʚʣʝʥʠʶ ʜʨʫʛʠʭ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 
ʅʝʢʦʛʜʘ ʢʘʟʘʚʰʠʝʩʷ ʚʝʯʥʳʤʠ ʠ ʥʝʨʫʰʠʤʳʤʠ ʦʪʨʘʩʣʠ ʠ ʙʨʝʥʜʳ ʩʝʛʦʜʥʷ ʙʦʨʶʪʩʷ ʟʘ 
ʚʳʞʠʚʘʥʠʝ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʫʞʝ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ, ʢʦʛʜʘ ʨʝʮʝʩʩʠʷ 
ʫʩʢʦʨʠʣʘ ʠʭ ʜʚʠʞʝʥʠʝ ʧʦ ʥʠʩʭʦʜʷʱʝʡ ʩʧʠʨʘʣʠ. ɼʝʩʷʪʢʠ ʦʪʨʘʩʣʝʡ ʠ ʙʨʝʥʜʦʚ 
ʧʳʪʘʶʪʩʷ ʥʘʡʪʠ ʥʦʚʫʶ ʧʨʦʯʥʫʶ ʦʧʦʨʫ ʚ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ. 
 
ʃʫʯʰʝ. ʇʨʦʱʝ. ɼʝʰʝʚʣʝ 
ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʪʝʭ ʦʪʨʘʩʣʷʭ, 
ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʝ ʢ ʮʠʬʨʦʚʳʤ ʧʨʦʜʫʢʪʘʤ ʠ ʫʩʣʫʛʘʤ, ʪʘʢʠʤ ʢʘʢ 
ʤʫʟʳʢʘ ʠʣʠ ʬʠʥʘʥʩʦʚʳʝ ʜʘʥʥʳʝ. ʅʦ mesh-ʤʦʜʝʣʴ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 
ʠʟʚʣʝʯʝʥʠʷ ʧʨʠʙʳʣʠ ʥʝ ʪʦʣʴʢʦ ʚ ʮʠʬʨʦʚʦʤ, ʥʦ ʠ ʚ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ ð ʫʧʨʦʱʘʷ ʠ 
ʦʧʪʠʤʠʟʠʨʫʷ ʜʦʩʪʫʧ ʢ ʨʝʘʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ ʠ ʫʩʣʫʛʘʤ. ɹʠʟʥʝʩ ʥʘ ʦʩʥʦʚʝ mesh-
ʤʦʜʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʥʘʯʘʪʴ, ʠ ʩʝʛʦʜʥʷ ʨʘʟʣʠʯʥʳʝ ʝʛʦ ʬʦʨʤʳ ʨʘʩʧʨʦʩʪʨʘʥʷ-
ʶʪʩʷ ʩ ʙʳʩʪʨʦʪʦʡ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ: ʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʦʚ, ʦʙʤʝʥ ʜʦʤʘʤʠ, ʦʙʤʝʥ 
ʤʦʜʥʳʤʠ ʚʝʱʘʤʠ, ʢʦʦʧʝʨʘʪʠʚʳ ʵʥʝʨʛʦʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʙʱʠʝ ʦʬʠʩʳ, ʞʠʣʠʱʥʳʝ 
ʩʦʦʙʱʝʩʪʚʘ (ʥʝʢʦʝ ʧʦʜʦʙʠʝ ʢʦʤʤʫʥ), ʤʫʟʳʢʘʣʴʥʳʝ ʩʪʫʜʠʠ, ʙʶʨʦ ʧʨʦʢʘʪʘ 
ʚʩʝʚʦʟʤʦʞʥʳʭ ʚʝʱʝʡ, ʧʨʦʜʫʢʪʦʚʳʝ ʢʦʦʧʝʨʘʪʠʚʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 
ɺʩʝ ʵʪʠ ʢʦʤʧʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 
ʩʪʦʠʤʦʩʪʴʶ ʩʦʪʥʠ ʤʠʣʣʠʘʨʜʦʚ ʜʦʣʣʘʨʦʚ ð ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ, ʤʦʙʠʣʴʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʜʚʠʥʫʪʳʝ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʧʝʨʝʞʠʚʘʶʱʠʝ ʚʩʧʣʝʩʢ 
ʧʦʧʫʣʷʨʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʤʦʙʠʣʴʥʳʝ SMS-ʘʛʨʝʛʘʪʦʨʳ ʠ, ʨʘʟʫʤʝʝʪʩʷ, ʩʘʤ 
ʀʥʪʝʨʥʝʪ. ʆʥʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʫʩʣʫʛʠ ɺ2ɺ (ʙʠʟʥʝʩ ʜʣʷ 
ʙʠʟʥʝʩʘ), ʪʘʢʠʝ ʢʘʢ FedEx, UPS, Amazon Web Services, PayPal ʠ ʨʘʩʪʫʱʝʝ ʯʠʩʣʦ 
ʩʝʨʚʠʩʦʚ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ4. ɺʩʝ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʠʩʭʦʜʷʪ 
ʠʟ ʙʘʟʦʚʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʢʘʢʦʡ-ʣʠʙʦ ʚʝʱʠ ʧʦʚʳʰʘʝʪ ʝʝ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʦʤʧʘʥʠʠ, ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʱʝʩʪʚʘ ʚ 
ʮʝʣʦʤ. 
ʈʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʢʘʢ 
ʢʦʤʤʝʨʯʝʩʢʠʝ, ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʦʧʝʨʘʪʠʚʳ. ʉʪʦʠʣʦ ʤʥʝ ʦʛʣʷʥʫʪʴʩʷ 
ʚʦʢʨʫʛ, ʢʘʢ ʷ ʪʫʪ ʞʝ ʦʙʥʘʨʫʞʠʣʘ ʙʦʣʝʝ 1500 ʪʘʢʠʭ ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʂʘʢ ʦʢʘ-
ʟʘʣʦʩʴ, mesh-ʤʦʜʝʣʴ ʧʨʦʥʠʢʣʘ ʚ ʥʘʰʫ ʞʠʟʥʴ ʛʦʨʘʟʜʦ ʛʣʫʙʞʝ, ʯʝʤ ʷ ʧʨʝʜʧʦʣʘʛʘʣʘ 
ʚʥʘʯʘʣʝ. ʄʝʥʝʝ ʯʝʤ ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ ʦʥʘ ʧʨʦʩʦʯʠʣʘʩʴ ʚ ʜʝʩʷʪʢʠ ʦʪʨʘʩʣʝʡ, ʚʢʣʶʯʘʷ 
ʠʥʜʫʩʪʨʠʶ ʤʦʜʳ, ʥʝʜʚʠʞʠʤʦʩʪʴ, ʵʥʝʨʛʝʪʠʢʫ, ʧʫʪʝʰʝʩʪʚʠʷ, ʨʘʟʚʣʝʯʝʥʠʷ, ʪʨʘʥʩʧʦʨʪ, 

                                                 
4 ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ (ʘʥʛʣ. cloud computing) ð ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʢʦʤʧʴʶʪʝʨʥʳʝ ʨʝʩʫʨʩʳ ʠ ʤʦʱʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 
ʢʘʢ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩ. ð ʇʨʠʤ. ʨʝʜ. 
 



ʧʠʪʘʥʠʝ ʠ ʬʠʥʘʥʩʳ. ɹʠʟʥʝʩ ʧʦʩʪʝʧʝʥʥʦ ʩʜʚʠʛʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧ^ʧ-ʤʦʜʝʣʝʡ, ʠ ʵʪʘ 
ʪʝʥʜʝʥʮʠʷ ʚʩʝ ʙʦʣʴʰʝ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ. 
Mesh-ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʯʝʥʴ ʙʦʣʴʰʠʝ. 
ʅʘʧʨʠʤʝʨ, Netflix ʚʥʝʜʨʠʣʘ ʧʣʘʪʬʦʨʤʫ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʡ 
ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘ ʠʥʜʫʩʪʨʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʠʥʦ- ʠ ʚʠʜʝʦʧʨʦʜʫʢʮʠʠ. ɺ 2009 ʛ. 
ʢʦʤʧʘʥʠʷ ʦʙʲʷʚʠʣʘ ʦ ʚʳʨʫʯʢʝ $1,36 ʤʣʨʜ, ʘ ʝʝ ʨʳʥʦʯʥʘʷ ʢʘʧʠʪʘʣʠʟʘʮʠʷ ʚ 2010 ʛ. 
ʩʦʩʪʘʚʠʣʘ $4,76 ʤʣʨʜ, ʠ ʵʪʦ ʩʧʫʩʪʷ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ Netflix 
ʩʤʝʩʪʠʣʘ ʩ ʧʦʟʠʮʠʡ ʣʠʜʝʨʘ ð ʢʨʫʧʥʝʡʰʫʶ ʢʦʤʧʘʥʠʶ ʚʠʜʝʦʧʨʦʢʘʪʘ (ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 
ʦʙ ʵʪʦʤ ʯʠʪʘʡʪʝ ʚ 8-ʡ ʛʣʘʚʝ). ʋ Netflix ʧʦʷʚʠʣʠʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, 
ʥʘʧʨʠʤʝʨ ʘʥʘʣʦʛʠʯʥʳʡ ʩʝʨʚʠʩ ʚ ʀʥʜʠʠ Seventymm, ʧʨʝʜʣʘʛʘʶʱʠʡ ʬʠʣʴʤʳ ʥʘ 18 
ʷʟʳʢʘʭ. 
ɼʨʫʛʠʝ ʢʦʤʧʘʥʠʠ ʟʘʜʝʡʩʪʚʫʶʪ ʤʝʩʪʥʳʝ ʨʝʩʫʨʩʳ. ʅʘʧʨʠʤʝʨ, Crushpad ʧʦʤʦʛʘʝʪ 
ʮʝʥʠʪʝʣʷʤ ʚʠʥʘ ʠʟʛʦʪʦʚʠʪʴ ʝʛʦ ʩʚʦʠʤʠ ʨʫʢʘʤʠ, ʥʘʯʠʥʘʷ ʩ ʚʳʙʦʨʘ ʩʦʨʪʘ, ʦʪʞʠʤʘ ʷʛʦʜ 
ʠ ʬʝʨʤʝʥʪʘʮʠʠ ʜʦ ʩʤʝʰʠʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʢʫʣʘʞʝʡ ʠʟ ʚʠʥʦʤʘʪʝʨʠʘʣʘ, 
ʧʨʠʚʝʟʝʥʥʦʛʦ ʠʟ ʣʝʛʝʥʜʘʨʥʦʡ ʜʦʣʠʥʳ ʅʵʧʘ, ð ʚʩʝ ʵʪʦ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʠʥʦʜʝʣʦʚ ʠ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ, ʯʝʤ ʧʨʠ ʧʦʢʫʧʢʝ ʣʠʯʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʢʣʠʝʥʪʳ ʜʘʞʝ ʩʦʟʜʘʣʠ ʩʚʦʠ ʫʥʠʢʘʣʴʥʳʝ ʤʘʨʢʠ ʚʠʥʘ ʠ 
ʧʨʦʜʘʶʪ ʝʛʦ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. 
ɺʟʛʣʷʥʠʪʝ ʯʝʨʝʟ ʦʙʲʝʢʪʠʚ mesh-ʤʦʜʝʣʠ 
ʀʥʦʛʜʘ, ʢʘʢ ʦʙʥʘʨʫʞʠʣ ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ Crushpad ʄʘʡʢʣ ɹʨʠʣʣ, ʚʦʟʤʦʞʥʦʩʪʠ 
ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ mesh-ʤʦʜʝʣʠ ʥʘʭʦʜʷʪʩʷ ʧʨʷʤʦ ʧʦʜ ʨʫʢʦʡ, ʩʪʦʠʪ ʣʠʰʴ ʧʨʠʛʣʷʜʝʪʴʩʷ. 
ɺ ʵʪʦʤ ʧʦʤʦʛʘʝʪ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʡ ʷ ʥʘʟʳʚʘʶ ʚʟʛʣʷʜʦʤ çʯʝʨʝʟ ʦʙʲʝʢʪʠʚ mesh-
ʤʦʜʝʣʠè. ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʠʤʝʶʱʠʝʩʷ ʚ ʚʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʬʠʟʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ð 
ʤʦʞʥʦ ʣʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʚʳʛʦʜʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ, ʝʩʣʠ ʜʝʣʘʪʴ ʵʪʦ ʩʦʚʤʝʩʪʥʦ, 
ʟʘʜʝʡʩʪʚʦʚʘʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ? ʂʦʛʜʘ ʚʳ ʧʦʩʤʦʪʨʠʪʝ ʥʘ ʚʩʝ ʧʦ-
ʥʦʚʦʤʫ ð ʯʝʨʝʟ ʦʙʲʝʢʪʠʚ mesh-ʤʦʜʝʣʠ, ð ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʠ ʫʜʠʚʠʪʝʣʴʥʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ ʦʙʥʘʨʫʞʘʪʩʷ ʩʘʤʠ, ʜʘʞʝ ʚ ʚʘʰʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ 
ʦʢʨʫʞʝʥʠʠ. ʉʧʨʦʩʠʪʝ, ʢʘʢ ʚʳ ʤʦʞʝʪʝ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʚʣʘʜʝʥʠʝʤ, 
ʪʘʢʫʶ ʢʘʢ ʭʨʘʥʝʥʠʝ, ʩʪʨʘʭʦʚʘʥʠʝ, ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʫʪʠʣʠʟʘʮʠʷ. 
 
ɽʩʣʠ ʚʳ ʧʦʭʦʞʠ ʥʘ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʘʩ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʫ ʚʘʩ ʠʤʝʝʪʩʷ ʤʘʩʩʘ ʚʝʱʝʡ, 
ʢʦʪʦʨʳʤʠ ʚʳ ʥʝ ʧʦʣʴʟʫʝʪʝʩʴ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʣʠ ʧʦʣʴʟʫʝʪʝʩʴ ʦʯʝʥʴ ʨʝʜʢʦ, 
ʪʘʢʠʭ ʢʘʢ ʤʫʟʳʢʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʩʧʦʨʪʠʚʥʦʝ ʩʥʘʨʷʞʝʥʠʝ ʠʣʠ ʚʪʦʨʘʷ ʤʘʰʠʥʘ. 
ɺʦʟʤʦʞʥʦ, ʚʳ ʚʣʘʜʝʝʪʝ ʠʤʠ ʜʣʷ ʫʜʦʙʩʪʚʘ, ʯʪʦʙʳ ʠʤʝʪʴ ʧʦʜ ʨʫʢʦʡ ʥʘ ʚʩʷʢʠʡ ʩʣʫʯʘʡ 
ʠʣʠ ʯʪʦʙʳ ʚʧʝʯʘʪʣʠʪʴ ʜʨʫʟʝʡ. ʊʦʣʴʢʦ ʧʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ, ʩʢʦʣʴʢʦ ʜʝʥʝʛ ʠ ʚʨʝʤʝʥʠ ʚʳ 
ʪʨʘʪʠʪʝ ʥʘʧʨʘʩʥʦ. (ʅʘ ʥʝʢʦʪʦʨʳʭ ʩʘʡʪʘʭ, ʥʘʧʨʠʤʝʨ, http://www.wattzon.com ʠ 
http://www.carbon-neutral.com ʝʩʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʢʘʣʴʢʫʣʷʪʦʨʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚʘʤ 
ʵʪʦ ʧʦʜʩʯʠʪʘʪʴ.) ʇʦʜʫʤʘʡʪʝ, ʩʢʦʣʴʢʦ ʚʳ ʤʦʛʣʠ ʙʳ ʩʵʢʦʥʦʤʠʪʴ ʠʣʠ ʟʘʨʘʙʦʪʘʪʴ, ʝʩʣʠ 
ʙʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʠ ʚʝʱʠ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. Mesh-ʢʦʤʧʘʥʠʠ 
ʧʨʝʚʨʘʱʘʶʪ ʧʦʪʝʥʮʠʘʣ ʚ ʧʨʠʙʳʣʴ ð ʧʦʯʪʠ ʪʘʢ ʞʝ, ʢʘʢ ʣʶʜʠ ʩʜʘʶʪ ʚ ʘʨʝʥʜʫ ʚʪʦʨʦʡ 
ʜʦʤ, ʢʦʛʜʘ ʚ ʥʝʤ ʥʝ ʞʠʚʫʪ. ɺʘʤ ʧʨʦʩʪʦ ʥʫʞʥʦ çʫʚʠʜʝʪʴè ʪʘʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. 
ʈʘʟʫʤʝʝʪʩʷ, ʥʝ ʚʩʝ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ. ʕʪʦ ʙʳʣʦ ʙʳ 
ʢʨʘʡʥʦʩʪʴʶ. ʗ ʥʝ ʛʦʚʦʨʶ ʟʜʝʩʴ ʦ ʢʨʘʡʥʦʩʪʷʭ. ʗ ʛʦʚʦʨʶ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 
ʙʦʣʴʰʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ ʦʪʜʘʯʫ ʜʣʷ ʩʚʦʝʡ ʩʝʤʴʠ, ʢʦʤʧʘʥʠʠ, ʦʙʱʝʩʪʚʘ ʠ ʚʩʝʡ ʧʣʘ-
ʥʝʪʳ, ʝʩʣʠ ʫʤʝʥʴʰʠʪʴ ʠʟʜʝʨʞʢʠ ʚʣʘʜʝʥʠʷ. ʅʘʧʨʠʤʝʨ, Zipcar ʧʨʝʫʩʧʝʚʘʝʪ, ʧʦʪʦʤʫ 
ʯʪʦ ʝʝ ʮʝʥʥʦʩʪʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʚ ʚʠʜʝ ʩʦʚʤʝʩʪʥʦʛʦ ʚʣʘʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʥʠʷ 
ʘʚʪʦʤʦʙʠʣʷʤʠ ʦʧʨʘʚʜʘʥʥʦ ʠ ʘʢʪʫʘʣʴʥʦ. ɺ ʩʨʝʜʥʝʤ ʘʚʪʦʤʦʙʠʣʴ ʧʨʦʩʪʘʠʚʘʝʪ 23 ʯʘʩʘ 
ʚ ʩʫʪʢʠ, ʘ ʤʥʦʛʠʝ ʩʝʤʴʠ ʚʣʘʜʝʶʪ ʥʝʩʢʦʣʴʢʠʤʠ ʤʘʰʠʥʘʤʠ. ʇʦʣʴʟʫʷʩʴ ʫʩʣʫʛʘʤʠ 
ʘʚʪʦʧʨʦʢʘʪʘ, ʦʜʠʥ ʘʤʝʨʠʢʘʥʝʮ ʚ ʩʨʝʜʥʝʤ ʝʞʝʤʝʩʷʯʥʦ ʵʢʦʥʦʤʠʪ $400-600 ʥʘ 
ʩʪʨʘʭʦʚʘʥʠʠ, ʪʝʭʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʜʨʫʛʠʭ ʨʘʩʭʦʜʘʭ. ɻʫʩʪʦʥʘʩʝʣʝʥʥʳʝ ʛʦʨʦʜʩʢʠʝ 
ʨʘʡʦʥʳ, ʛʜʝ ʪʘʢʘʷ ʩʭʝʤʘ ʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷʤʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ, ʤʦʛʫʪ 
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ʧʦʩʪʝʧʝʥʥʦ ʚʳʩʚʦʙʦʞʜʘʪʴ ʮʝʥʥʦʝ ʧʘʨʢʦʚʦʯʥʦʝ ʠ ʫʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʂʘʣʠʬʦʨʥʠʡʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʚ ɹʝʨʢʣʠ, ʧʦʢʘʟʘʣʦ, 
ʯʪʦ ʯʣʝʥʳ ʦʜʥʦʛʦ ʢʣʫʙʘ ʘʚʪʦʧʨʦʢʘʪʘ, ʧʦʜʦʙʥʦʛʦ Zipcar, ʧʦʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚ ʥʝʛʦ ʥʘ 
47% ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʝʟʜʷʪ ʥʘ ʤʘʰʠʥʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ Áʜʥʘ ʩʣʫʞʙʘ ʘʚʪʦʧʨʦʢʘʪʘ 
ʩʥʠʞʘʝʪ ʚʳʙʨʦʩʳ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ Ã20 000 ʚ ʜʝʥʴ. ʕʪʦ ʚʝʩʦʤʘʷ 
ʦʪʜʘʯʘ. 
 

ɺʠʥʦ ʦʪ Crushpad 
 
ʂʦʛʜʘ ʄʘʡʢʣ ɹʨʠʣʣ ʧʝʨʝʢʦʧʘʣ ʟʝʤʣʶ ʥʘ ʟʘʜʥʝʤ ʜʚʦʨʝ ʩʚʦʝʛʦ ʜʦʤʘ ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ 
ʠ ʧʦʩʘʜʠʣ ʪʘʤ ʜʚʘ ʜʝʩʷʪʢʘ ʚʠʥʦʛʨʘʜʥʳʭ ʣʦʟ, ʧʦ ʝʛʦ ʩʣʦʚʘʤ, ʵʪʦ ʙʳʣʦ ʩʘʤʦʝ ʟʜʨʘʚʦʝ 
ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ ʧʨʠʥʷʣ ʚ ʞʠʟʥʠ. ʂʦʛʜʘ ɹʨʠʣʣ ʜʝʣʘʣ ʚʠʥʦ ʚ ʩʚʦʝʤ ʛʘʨʘʞʝ, 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʧʨʦʭʦʞʠʝ ʦʩʪʘʥʘʚʣʠʚʘʣʠʩʴ, ʯʪʦʙʳ ʧʦʤʦʯʴ. ɺ ʮʝʣʦʤ ʟʘ ʩʝʟʦʥ 
ʙʦʣʝʝ ʩʪʘ ʯʝʣʦʚʝʢ ʧʨʝʜʣʦʞʠʣʠ ʝʤʫ ʧʦʤʦʱʴ, ʧʠʮʮʫ, ʧʠʚʦ ʠ ʛʦʪʦʚʥʦʩʪʴ ʠʩʧʘʯʢʘʪʴ 
ʩʚʦʶ ʦʜʝʞʜʫ. ʊʘʢ. ʩʦʚʝʨʰʝʥʥʦ ʩʣʫʯʘʡʥʦ, ɹʨʠʣʣ ʦʙʥʘʨʫʞʠʣ ʜʨʝʤʣʶʱʫʶ ʚʦ ʤʥʦʛʠʭ 
ʣʶʜʷʭ ʩʪʨʘʩʪʴ ʢ ʚʠʥʦ- 
|ʜʝʣʠʶ. ɺʜʦʭʥʦʚʣʝʥʥʳʡ ʵʪʠʤ ʦʧʳʪʦʤ, ʚ 2004 ʛ. ɹʨʠʣʣ ʦʪʢʨʳʣ ʢʦʤʧʘʥʠʶ Crushpad. 
ʆʥʘ ʥʘʮʝʣʝʥʘ ʥʘ ʣʶʜʝʡ, ʧʦʜʦʙʥʳʭ ʝʛʦ ʜʦʙʨʦʚʦʣʴʥʳʤ ʧʦʤʦʱʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ 
ʠʟʛʦʪʦʚʣʷʪʴ ʩʦʙʩʪʚʝʥʥʦʝ ʚʠʥʦ, ʥʦ ʥʝ ʠʤʝʶʪ ʚʠʥʦʛʨʘʜʥʠʢʘ. Crushpad ʩʥʘʙʞʘʝʪ ʠʭ 
ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ, ʚʢʣʶʯʘʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʩʦʨʪʘ ʚʠʥʦʛʨʘʜʘ, ʢʦʥʩʫʣʴʪʘʮʠʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʚʠʥʦʜʝʣʦʚ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʪʞʠʤʘ, ʬʝʨʤʝʥʪʘʮʠʠ ʠ ʨʦʟʣʠʚʘ 
ʧʦ ʙʫʪʳʣʢʘʤ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ɹʨʠʣʣ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʝʛʦ ʦʩʥʦʚʥʳʤʠ ʢʣʠʝʥʪʘʤʠ 
ʙʫʜʫʪ ʨʝʩʪʦʨʘʥʳ, ʙʘʨʳ ʠ ʨʦʟʥʠʯʥʳʝ ʧʨʦʜʘʚʮʳ, ʢʦʪʦʨʳʝ ʭʦʪʝʣʠ ʙʳ ʠʤʝʪʴ ʩʚʦʠ 
ʫʥʠʢʘʣʴʥʳʝ ʤʘʨʢʠ ʚʠʥʘ. ʅʦ ʚʩʢʦʨʝ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʝʩʪʦʨʘʥʳ, ʚʩʝʛʜʘ 
ʠʩʧʳʪʳʚʘʶʱʠʝ ʥʝʭʚʘʪʢʫ ʩʚʦʙʦʜʥʳʭ ʩʨʝʜʩʪʚ ʠʟ-ʟʘ ʥʝʙʦʣʴʰʦʡ ʤʘʨʞʠ, ʥʝ ʙʳʣʠ 
ʛʦʪʦʚʳ ʧʣʘʪʠʪʴ $10 000 ʟʘ ʩʦʙʩʪʚʝʥʥʫʶ ʤʘʨʢʫ ʚʠʥʘ, ʢʦʪʦʨʫʶ ʦʥʠ ʥʝ ʫʚʠʜʷʪ ʜʚʘ ʛʦʜʘ. 
ʉʝʛʦʜʥʷ ɹʨʠʣʣ ʩʤʝʝʪʩʷ: çʊʘ ʤʦʜʝʣʴ ʥʝ ʩʨʘʙʦʪʘʣʘè. 
ʆʜʥʘʢʦ ʢʦʤʧʘʥʠʷ ʧʦʥʷʣʘ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʤʘʩʩʘ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʭʦʪʝʣʠ ʙʳ ʜʝʣʘʪʴ 
ʧʦ 50-100 ʙʫʪʳʣʦʢ ʚʠʥʘ ʚ ʛʦʜ. ʉʝʛʦʜʥʷ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʠʟʛʦʪʦʚʠʪʴ ʙʦʯʢʫ ʚʠʥʘ, 
ʠʩʧʦʣʴʟʫʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʥʘʨʘʙʦʪʘʥʥʳʡ Crushpad ʦʧʳʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʘʥʥʳʝ ʧʦ 
ʬʝʨʤʝʥʪʘʮʠʠ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʂʣʠʝʥʪʳ Crushpad ʩʪʨʘʩʪʥʦ ʫʚʣʝʯʝʥʳ ʩʚʦʠʤ 
ʜʝʣʦʤ. ʄʥʦʛʠʝ ʧʨʠʣʝʪʘʶʪ ʩʧʝʮʠʘʣʴʥʦ ʥʘ ʦʪʞʠʤ. ɼʣʷ ʥʘʯʠʥʘʶʱʠʭ ʢʦʤʧʘʥʠʷ 
ʧʨʝʜʣʘʛʘʝʪ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʝ ʮʝʥʳ ʠ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʤʦʱʴ. ɼʘʣʝʢʦ ʞʠʚʫʱʠʤ 
ʢʣʠʝʥʪʘʤ ʦʥʘ ʧʦʩʳʣʘʝʪ ʧʨʦʙʳ ʠʟ ʙʦʯʢʠ. ʊʝʤ, ʢʪʦ ʭʦʯʝʪ ʪʦʣʴʢʦ ʩʤʝʰʠʚʘʪʴ ʚʠʥʦ, 
ʦʪʧʨʘʚʣʷʝʪ ʷʱʠʢ ʩ ʰʝʩʪʴʶ ʥʝʙʦʣʴʰʠʤʠ ʙʫʪʳʣʦʯʢʘʤʠ ʚʠʥʘ ʠ ʮʠʣʠʥʜʨ ʩʦ ʰʢʘʣʦʡ ð 
ʩʤʝʰʠʚʘʷ ʚ ʨʘʟʥʳʭ ʧʨʦʧʦʨʮʠʷʭ 
çʂʣʘʨʝʪè. çʇʠʥʦ ʥʫʘʨè ʠ çʂʘʙʝʨʥʝè, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ ʢʫʧʘʞ ʧʦ ʩʚʦʝʤʫ 
ʚʢʫʩʫ. ʏʝʨʝʟ Crushpad Commerce ʢʣʠʝʥʪʳ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʠʟʛʦʪʦʚʠʪʴ ʚʠʥʦ, ʥʦ ʠ 
ʧʨʦʜʘʪʴ ʝʛʦ ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʤ ʙʨʝʥʜʦʤ. ʂʦʤʧʘʥʠʷ ʧʨʝʜʣʘʛʘʝʪ ʧʣʘʪʬʦʨʤʫ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʩʚʦʝʛʦ ʚʝʙ-ʩʘʡʪʘ ʚ ʜʫʭʝ ʙʦʣʴʰʦʡ ʚʠʥʦʜʝʣʴʥʠ. ɿʜʝʩʴ ʮʝʥʠʪʝʣʠ ʚʠʥʘ ʤʦʛʫʪ 
ʟʘʢʘʟʘʪʴ ʣʝʛʝʥʜʘʨʥʳʝ ʚʠʥʘ ʠʟ ʜʦʣʠʥʳ ʅʘʧʘ ʧʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʮʝʥʝ. 
Crushpad ʧʨʝʜʣʘʛʘʝʪ ʜʦʩʪʫʧ ʢ ʤʘʪʝʨʠʘʣʘʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʚʣʘʜʝʪʴ ʢʦʪʦʨʳʤʠ ʜʣʷ 
ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʩʣʠʰʢʦʤ ʩʣʦʞʥʦ ʠ ʜʦʨʦʛʦ. ʅʘʯʘʚ ʩ 4-50 ʢʚ. ʤ, ʩʝʛʦʜʥʷ ʢʦʤʧʘʥʠʷ 
ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʚ ʜʝʩʷʪʴ ʨʘʟ ʙʦʣʴʰʝ. ʇʦ ʤʝʨʝ ʨʦʩʪʘ Crushpad ɹʨʠʣʣ ʟʘʠʥʪʝʨʝʩʦ-
ʚʘʣʩʷ ʦʧʳʪʦʤ ʧʦʩʪʘʚʱʠʢʦʚ ʤʫʟʳʢʠ, ʪʘʢʠʭ ʢʘʢ Pandora, Rhapsody ʠʣʠ M0G, ʢʦʪʦʨʳʝ ʚ 
ʩʚʦʝ ʚʨʝʤʷ ʧʳʪʘʣʠʩʴ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ: ʢʪʦ ʷʚʣʷʝʪʩʷ çʘʚʪʦʨʠʪʝʪʦʤè ʠʣʠ 
ʠʩʪʦʯʥʠʢʦʤ ʚʣʠʷʥʠʷ, ʧʦʤʦʛʘʶʱʠʤ ʣʶʜʷʤ ʦʪʢʨʳʚʘʪʴ ʜʣʷ ʩʝʙʷ ʥʦʚʫʶ ʤʫʟʳʢʫ? ɸ ʢʪʦ 
ʷʚʣʷʝʪʩʷ ʪʘʢʠʤ ʘʚʪʦʨʠʪʝʪʦʤ ʧʨʠ ʧʦʢʫʧʢʝ ʚʠʥʘ? ʇʨʦʜʘʚʮʳ ʚ ʨʦʟʥʠʯʥʳʭ ʤʘʛʘʟʠʥʘʭ? 
ɾʫʨʥʘʣʳ ʠ ʙʣʦʛʠ? ʉʦʤʝʣʴʝ ʚ ʨʝʩʪʦʨʘʥʘʭ? ʀʤʝʥʥʦ ʪʘʢʦʛʦ ʨʦʜʘ ʚʦʧʨʦʩʳ ʤʦʛʫʪ 
ʧʦʤʦʯʴ ʫʩʧʝʰʥʦ ʩʪʘʨʪʦʚʘʪʴ ʥʦʚʦʤʫ ʙʠʟʥʝʩʫ ʩ mesh-ʤʦʜʝʣʴʶ. 
 



 
ʀʥʦʛʜʘ ʚʘʰʝ. ɺʣʘʜʝʪʴ, ʯʪʦʙʳ ʜʝʣʠʪʴʩʷ 
Zipcar ʨʝʘʣʠʟʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʧʦʣʥʫʶ mesh-ʤʦʜʝʣʴ, ʪ. ʝ. ʢʦʤʧʘʥʠʷ ʠʤʝʝʪ ʚ 
ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʘʰʠʥʳ ʠ ʦʙʩʣʫʞʠʚʘʝʪ ʠʭ. ʂʘʢ ʫʯʘʩʪʥʠʢ ʷ ʧʦʣʫʯʘʶ ʧʨʝʠʤʫʱʝʩʪʚʘ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʚʣʘʜʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʝʤ, ʥʦ ʙʝʟ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʵʪʠʤ ʪʨʫʜʥʦʩʪʝʡ ʠ 
ʟʘʪʨʘʪ. 
ʇʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ ʨʘʙʦʪʘʶʪ ʤʥʦʛʠʝ ʠʟ ʨʝʘʣʠʟʫʶʱʠʭ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʡ: 
ʜʝʣʘʶʪ ʢʘʧʠʪʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʠ ʟʘʪʝʤ ʟʘʨʘʙʘʪʳʚʘʶʪ ʜʝʥʴʛʠ ʥʘ ʤʠʢʨʦʘʨʝʥʜʝ, 
ʰʠʨʦʢʦ ʦʧʠʨʘʷʩʴ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ɼʨʫʛʠʝ ʢʦʤʧʘʥʠʠ 
ʠʩʧʦʣʴʟʫʶʪ mesh-ʤʦʜʝʣʴ çʚʣʘʜʝʪʴ, ʯʪʦʙʳ ʜʝʣʠʪʴʩʷè. ʆʥʠ ʩʦʟʜʘʶʪ ʧʣʘʪʬʦʨʤʳ, 
ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʙʣʘʜʘʪʝʣʷʤ ʢʘʢʦʡ-ʣʠʙʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʣʝʛʢʦ ʠ ʚʳʛʦʜʥʦ 
ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʝʝ ʚ ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ. VRBO (Vacation Rental by Owner) ʠ 
Roomorama, ʩʝʨʚʠʩʳ ʧʦ ʘʨʝʥʜʝ ʞʠʣʴʷ ʥʘʧʨʷʤʫʶ ʦʪ ʚʣʘʜʝʣʴʮʝʚ, ð ʥʘʛʣʷʜʥʳʝ 
ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʧʨʘʢʪʠʢʝ ʤʦʜʝʣʠ çʚʣʘʜʝʪʴ, ʯʪʦʙʳ ʜʝʣʠʪʴʩʷè. ɺʳ ʚʣʘʜʝʝʪʝ 
ʜʦʤʦʤ, ʥʦ ʤʦʞʝʪʝ ʦʪʜʘʪʴ ʝʛʦ ʚʦ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ, ʧʦʢʘ ʧʫʪʝʰʝʩʪʚʫʝʪʝ. 
ɺ ʤʦʜʝʣʠ çʚʣʘʜʝʪʴ, ʯʪʦʙʳ ʜʝʣʠʪʴʩʷè, ʪʘʢʦʡ ʢʘʢ ʫ Roomorama, ʜʦʭʦʜ ʛʝʥʝʨʠʨʫʝʪʩʷ 
ʦʙʳʯʥʦ ʟʘ ʩʯʝʪ ʢʦʤʠʩʩʠʡ ʟʘ ʦʧʝʨʘʮʠʠ ʠ ʧʘʨʪʥʝʨʩʢʠʭ ʩʜʝʣʦʢ. ʅʝʢʦʪʦʨʳʝ ʩʣʫʞʙʳ 
ʘʚʪʦʧʨʦʢʘʪʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʤʦʜʝʣʴ çʚʣʘʜʝʪʴ, ʯʪʦʙʳ ʜʝʣʠʪʴʩʷè, ʚʟʠʤʘʷ ʢʦʤʠʩʩʠʠ 
ʟʘ ʧʦʩʨʝʜʥʠʯʝʩʪʚʦ. ʊʘʢ, RelayRides ʠʟ ɹʘʣʪʠʤʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʥʣʘʡʥ-
ʩʝʨʚʠʩ, ʥʘ ʢʦʪʦʨʦʤ ʚʣʘʜʝʣʴʮʳ ʘʚʪʦʤʦʙʠʣʝʡ ʤʦʛʫʪ ʩʜʘʪʴ ʠʭ ʚ ʢʨʘʪʢʦʩʨʦʯʥʫʶ ʘʨʝʥʜʫ 
ʜʨʫʛʠʤ ʚʦʜʠʪʝʣʷʤ. ʂʦʤʧʘʥʠʷ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʩʪʨʘʭʦʚʦʡ ʨʠʩʢ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʭʘʥʠʟʤ 
ʧʨʦʚʝʨʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʝʜʦʩʪʘ] ʣʷʝʪ ʧʣʦʱʘʜʢʫ, ʛʜʝ ʩʚʦʜʷʪʩʷ 
ʚʤʝʩʪʝ ʚʣʘʜʝʣʴʮʳ ʠ ʧʦʣʴʟʦʚ< ʪʝʣʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʫʩʣʫʛʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʠ ʜʨʫʛʠʝ 
ʢʦʤʧʘʥʰ Whipcar ð ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, DriveMyCarRentals ð ʚ ɸʚʩʪʨʛ ʣʠʠ ʠ 
SprideShare ð ʚ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ. ʆʥʣʘʡʥ-ʩʝʨʚʠʩ Diwya ʧʦʤʦʛʘʝʪ ʩʜʘʪʴ ʚ ʘʨʝʥʜʫ ʥʝ 
ʪʦʣʴʢʦ ʘʚʪʦʤʦʙʠʣʴ, ʥʦ ʠ ʣʦʜʢ! ʚʝʣʦʩʠʧʝʜʳ ʠ ʣʶʙʦʝ ʜʨʫʛʦʝ ʩʥʘʨʷʞʝʥʠʝ ʠ 
ʦʙʦʨʫʜʦʚʘʥʠʝ ɺʩʝ ʵʪʠ ʢʦʤʧʘʥʠʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʝ mesh-
ʤʦʜʝʣʝʡ ð ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʢʣʠʝʥʪʦʚ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪ 
 

 



ʃʘʢʦʤʳʡ ʢʫʩʦʢ ʜʣʷ mesh-ʤʦʜʝʣʠ çʚʣʘʜʝʪʴ, ʯʪʦʙʳ ʜʝʣʠʪʴʩʷè: ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ, 
ʯʘʩʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
 
ʇʈʀʄɽʈ ʀɿ ɾʀɿʅʀ 
Roomorama 
ɼʞʠʘ ʕʥ ʊʝʦ ʠ ʌʝʜʝʨʠʢʦ ʌʦʣʯʠʘ ʧʦʟʥʘʢʦʤʠʣʠʩʴ, ʢʦʛʜʘ ʨʘʙʦʪʘʣʠ ʚ ʘʛʝʥʪʩʪʚʝ 
Bloomberg ʚ ʅʴʶ-ʁʦʨʢʝ, ʠ ʙʳʩʪʨʦ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʠʭ ʦʙʲʝʜʠʥʷʝʪ ʦʙʱʘʷ ʩʪʨʘʩʪʴ ʢ 
ʧʫʪʝʰʝʩʪʚʠʷʤ. ʏʪʦʙʳ ʯʘʩʪʠʯʥʦ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʩʚʦʝ ʭʦʙʙʠ, ʥʘ ʚʨʝʤʷ ʧʦʝʟʜʦʢ ʦʥʠ 
ʩʜʘʚʘʣʠ ʚ ʘʨʝʥʜʫ ʩʚʦʠ ʢʚʘʨʪʠʨʳ, ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ Craigslist. ɻʣʘʚʥʳʤ ʤʠʥʫʩʦʤ 
ʙʳʣʦ ʪʦ, ʯʪʦ ɼʞʠʘ ʠ ʌʝʜʦ ʧʨʠʭʦʜʠʣʦʩʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʪʥʠ ʦʪʚʝʪʦʚ ʥʘ ʩʚʦʠ 
ʦʙʲʷʚʣʝʥʠʷ ʠ ʢʘʞʜʳʡ ʨʘʟ ʠʤʝʪʴ ʜʝʣʦ ʩ ʨʘʟʥʳʤʠ ʠ ʩʣʦʞʥʳʤʠ ʧʣʘʪʝʞʥʳʤʠ 
ʩʠʩʪʝʤʘʤʠ. ʊʘʢ ʠʤ ʧʨʠʰʣʘ ʚ ʛʦʣʦʚʫ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʤʥʦʛʠʤ 
ʪʫʨʠʩʪʘʤ ʠ ʭʦʟʷʝʚʘʤ ʢʚʘʨʪʠʨ, ʧʨʝʜʣʦʞʠʚ ʠʤ ʙʦʣʝʝ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 
ʘʨʝʥʜʳ ʠ ʩʲʝʤʘ ʞʠʣʴʷ. ʇʦʵʪʦʤʫ ʚ 2008 ʛ. ʧʦʜʨʫʛʠ ʨʘʩʧʨʦʱʘʣʠʩʴ ʩ ʨʘʙʦʪʦʡ ʚ 
ʘʛʝʥʪʩʪʚʝ ʠ ʟʘʧʫʩʪʠʣʠ Roomorama. com ð ʧʨʦʩʪʫʶ ʠ ʫʜʦʙʥʫʶ ʈ2ʈ-ʧʣʘʪʬʦʨʤʫ, 
ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʝʚʨʘʪʠʪʴ ʚʘʰ ʜʦʤ 1ʠʣʠ ʚʪʦʨʦʡ ʜʦʤ] ʚ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʪʘʡʤʰʝʨ. 
ʀʟ ʅʴʶ-ʁʦʨʢʘ Roomorama ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʥʘ ɹʘʨʩʝʣʦʥʫ, ʃʦʥʜʦʥ, ʃʦʩ-ɸʥʜʞʝʣʝʩ, 
ʇʘʨʠʞ ʠ ɺʘʥʢʫʚʝʨ. ʇʨʦʮʝʩʩ ʙʨʦʥʠʨʦʚʘʥʠʷ ʧʨʦʩʪ ʠ ʥʘʜʝʞʝʥ: ʦʧʣʘʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʯʝʨʝʟ ʦʥʣʘʡʥʦʚʫʶ ʧʣʘʪʝʞʥʫʶ ʩʠʩʪʝʤʫ. ʍʦʟʷʝʚʘ ʟʥʘʶʪ, ʯʪʦ ʠʭ ʛʦʩʪʠ ʦʧʣʘʪʷʪ ʫʩʣʫʛʠ 
ʟʘʨʘʥʝʝ, ʘ ʛʦʩʪʠ ʫʚʝʨʝʥʳ, ʯʪʦ ʠʭ ʜʝʥʴʛʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʘʜʝʞʥʳʭ ʨʫʢʘʭ (ʜʝʥʴʛʠ 
ʧʝʨʝʜʘʶʪʩʷ ʭʦʟʷʠʥʫ ʞʠʣʴʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʲʝʤʱʠʢ ʫʙʝʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʞʠʣʠʱʘ ʨʝʢʣʘʤʝ]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʩʢʣʶʯʘʝʪʩʷ ʨʠʩʢ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ. 
ʅʘ ʥʘʯʘʣʦ 2010 ʛ. ʥʘ ʩʘʡʪʝ Roomorama ʧʨʝʜʣʘʛʘʣʦʩʴ 1500 ʢʚʘʨʪʠʨ ʚ ʅʴʶ-ʁʦʨʢʝ ʠ 
ʙʦʣʝʝ 4000 ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. ʂʦʤʧʘʥʠʷ ʩʨʘʟʫ ʞʝ ʧʦʣʫʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʩʦ ʩʪʦʨʦʥʳ 
ʢʣʠʝʥʪʦʚ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʫʯʠʪʳʚʘʣʘ ʠʭ ʧʦʞʝʣʘʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 
ʩʘʡʪʘ. ʅʘʧʨʠʤʝʨ, ʥʘ ʥʝʤ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʬʫʥʢʮʠʷ çShoutoutè (çɺʳʢʨʠʢè]. 
ʉʲʝʤʱʠʢʠ ʞʠʣʴʷ ʤʦʛʫʪ çʚ ʧʦʩʣʝʜʥʶʶ ʤʠʥʫʪʫè ʦʪʧʨʘʚʠʪʴ ʵʣʝʢʪʨʦʥʥʫʶ ʧʦʯʪʫ 
ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʘʨʝʥʜʦʜʘʪʝʣʷʤ ʩ ʧʨʦʩʴʙʦʡ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʘʨʝʥʜʳ. ʅʘʧʨʠʤʝʨ, 
ʝʩʣʠ ʭʦʟʷʠʥ ʧʨʦʩʠʪ $85 ʟʘ ʩʫʪʢʠ, ʘ ʩʲʝʤʱʠʢ ʤʦʞʝʪ ʟʘʧʣʘʪʠʪʴ ʪʦʣʴʢʦ $70, ʫ ʭʦʟʷʠʥʘ 
ʝʩʪʴ ʚʳʙʦʨ ð ʩʦʛʣʘʩʠʪʴʩʷ ʠʣʠ ʥʝʪ. 
ʂʦʤʧʘʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ, ʠʥʦʛʜʘ ʥʝʦʞʠʜʘʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʮʝʥʳ ʥʘ 
ʞʠʣʴʝ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʩʠʣʴʥʦ 
ʫʧʘʣʠ, ʦʜʠʥ ʠʟ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʘʡʪʘ ʧʨʠʦʙʨʝʣ ʧʦʯʪʠ 100 ʢʚʘʨʪʠʨ ʠ ʚʳʩʪʘʚʠʣ ʠʭ ʥʘ 
Roomorama ʜʣʷ ʘʨʝʥʜʳ. ʀʩʧʦʣʴʟʫʷ ʧʣʘʪʬʦʨʤʫ ʙʨʦʥʠʨʦʚʘʥʠʷ ʠ ʧʣʘʪʝʞʥʳʡ ʩʝʨʚʠʩ 
ʵʪʦʡ ʢʦʤʧʘʥʠʠ, ʦʥ ʩʪʘʣ ʩʚʦʝʛʦ ʨʦʜʘ ʚʣʘʜʝʣʴʮʝʤ ʦʪʝʣʷ. ɺʦʪ ʯʪʦ ʜʝʣʘʶʪ ʥʘ ʨʳʥʢʝ 
mesh-ʤʦʜʝʣʠ, ʪʘʢʠʝ ʢʘʢ Roomorama, ð ʧʨʝʜʦʩʪʘʚʣʷʷ ʫʩʣʫʛʫ, ʦʥʠ ʩʦʟʜʘʶʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ. ʉʪʘʥʫʪ ʣʠ ʢʦʤʧʘʥʠʠ, ʧʦʜʦʙʥʳʝ ʵʪʦʡ, ʙʫʜʫʱʠʤ ʠʥʜʫʩʪʨʠʠ 
ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ? ʀʣʠ ʧʨʝʜʣʦʞʘʪ ʥʘʤ ʥʦʚʳʡ ʫʜʦʙʥʳʡ ʩʧʦʩʦʙ ʙʦʣʝʝ ʚʳʛʦʜʥʦʛʦ ʠ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʚʠʞʠʤʦʩʪʠ? ʏʪʦ ʙʫʜʫʪ ʟʥʘʯʠʪʴ ʪʘʢʠʝ ʫʩʣʫʛʠ ʜʣʷ 
ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʪʝʣʝʡ ʠ ʜʦʤʘʰʥʠʭ ʭʦʟʷʡʩʪʚ? 
ʠ ʠʟʚʣʝʯʴ ʙʦʣʴʰʝ ʩʪʦʠʤʦʩʪʠ ʠʟ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʯʝʨʝʟ ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ. 
ʆʙʘ ʪʠʧʘ mesh-ʤʦʜʝʣʝʡ ð ʧʦʣʥʘʷ mesh-ʤʦʜʝʣʴ ʠ ʤʦʜʝʣʴ çʚʣʘʜʝʪʴ, ʯʪʦʙʳ 
ʜʝʣʠʪʴʩʷè ð ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʣʠʝʥʪʘʤ ʫʜʦʙʥʦ ʠ ʚʳʛʦʜʥʦ 
ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʝʝ ʚ ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ. 
ʈʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʠ ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʠ ʫʣʫʯʰʘʪʴ ʠʭ ʦʧʳʪ, 
ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʜʣʘʛʘʷ ʜʦʣʛʦʩʨʦʯʥʫʶ ʵʢʦʥʦʤʠʶ ʠ ʧʨʠʷʪʥʳʝ ʩʶʨʧʨʠʟʳ ʚ 
ʥʘʩʪʦʷʱʝʤ. ʕʪʠ ʠʥʛʨʝʜʠʝʥʪʳ ʥʘʜʝʣʷʶʪ mesh-ʤʦʜʝʣʠ ʥʝʦʜʦʣʠʤʦʡ ʧʨʠʪʷʛʘʪʝʣʴ-
ʥʦʩʪʴʶ ð ʧʦʩʪʝʧʝʥʥʦ ʣʶʜʠ ʚʩʝ ʙʦʣʴʰʝ ʙʫʜʫʪ ʜʝʣʘʪʴ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʜʦʩʪʫʧʘ ʢ 
ʧʨʝʚʦʩʭʦʜʥʳʤ ʪʦʚʘʨʘʤ ʠ ʫʩʣʫʛʘʤ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʚʣʘʜʝʪʴ ʤʘʩʩʦʡ ʚʝʱʝʡ. ɺ 
ʥʝʜʘʚʥʝʤ ʧʨʦʰʣʦʤ ʚʩʝ ʙʳʣʠ ʧʦʤʝʰʘʥʳ ʥʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʅʦ ʯʪʦ ʭʦʨʦʰʝʛʦ ʚ ʪʦʤ, 



ʯʪʦʙʳ ʠʤʝʪʴ ʜʦʤʘ ʛʨʫʜʳ ʚʝʱʝʡ, ʢʦʪʦʨʳʝ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʣʝʞʘʪ ʙʝʟ ʜʝʣʘ ʠ ʚ 
ʢʦʪʦʨʳʭ ʪʨʫʜʥʦ ʦʪʳʩʢʘʪʴ ʥʫʞʥʳʡ ʧʨʝʜʤʝʪ ʛʘʨʜʝʨʦʙʘ, ʢʦʛʜʘ ʦʥ ʚʘʤ ʥʝʦʙʭʦʜʠʤ? 
(ʀʤʝʥʥʦ ʪʘʢʦʝ ʪʚʦʨʠʪʩʷ ʚ ʤʦʝʤ ʛʘʨʘʞʝ.) 
ʇʨʠʙʳʣʴ? ʇʦʢʘʞʠʪʝ ʤʥʝ 
ʃʠʜʝʨʳ ʨʳʥʢʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪ mesh-ʤʦʜʝʣʠ ʢʘʢ ʥʦʚʳʡ ʪʠʧ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʨʳʥʦʢ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. ʉʦʪʥʠ 
ʤʠʣʣʠʦʥʦʚ ʜʦʣʣʘʨʦʚ ʚʝʥʯʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʫʞʝ ʧʨʠʪʝʢʣʠ ʚ mesh-ʩʝʪʠ 
ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʬʦʨʤʘʪʘ. ʇʨʦʮʚʝʪʘʶʱʠʝ ʩʝʛʦʜʥʷ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ Zopa, Prosper, 
Lending Club, Zipcar, Kickstarter, thredUP, SmartyPig, Etsy, Instructables ʠ Smava, 
ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʬʠʥʘʥʩʠʨʦʚʘʣʠʩʴ ʠʟʚʝʩʪʥʳʤʠ, ʘʚʪʦʨʠʪʝʪʥʳʤʠ ʚʝʥʯʫʨʥʳʤʠ 
ʬʦʥʜʘʤʠ. 
ʂʦʛʜʘ ʷ ʥʘʯʘʣʘ ʩʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ mesh-ʤʦʜʝʣʝʡ, ʷ ʚʩʪʨʝʪʠʣʘʩʴ ʩʦ ʤʥʦʛʠʤʠ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ: ʛʣʘʚʘʤʠ ʜʚʫʭ ʧʦʧʫʣʷʨʥʳʭ ʩʝʨʚʠʩʦʚ ʈ2ʈ-ʢʨʝʜʠʪʦʚʘʥʠʷð
ʂʨʠʩʦʤ ʃʘʨʩʝʥʦʤ ʠʟ Prosper ʠ ɼʞʘʡʣʩʦʤ ʕʥʜʨʶʩʦʤ ʠʟ Zopa; ʃʶʩʠ ʐʝʘ ʠʟ ʢʦʤʧʘʥʠʠ 
Futerra, ʧʝʨʚʦʡ ʧʨʝʜʣʦʞʠʚʰʝʡ ʠʜʝʶ ʦʙʤʝʥʘ ʤʦʜʥʦʡ ʦʜʝʞʜʦʡ; ʈʦʙʠʥ ʏʝʡʟ, 
ʩʦʫʯʨʝʜʠʪʝʣʴʥʠʮʝʡ Zipcar; ʐʝʣʙʠ ʂʣʘʨʢʦʤ, ʦʩʥʦʚʘʪʝʣʝʤ 
RelayRides; ʉʴʶʥʠʣ ʇʦʣ, ʩʦʟʜʘʪʝʣʝʤ SprideShare; ʇʝʨʨʠ ʏʝʥʦʤ, ʦʩʥʦʚʘʪʝʣʝʤ 
Kickstarter, ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʚʩʝʚʦʟʤʦʞʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ; 
ɼʞʝʡʤʩʦʤ ʈʘʡʥʭʘʨʪʦʤ ʠʟ thredUP; ɼʝʨʝʢʦʤ ʉʠʚʝʨʩʦʤ, ʩʦʟʜʘʪʝʣʝʤ MuckWork, 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʜʣʷ ʤʫʟʳʢʘʥʪʦʚ; ʠ ɼʞʠʘ ʕʥ, ʩʦʫʯʨʝʜʠʪʝʣʴʥʠʮʝʡ 
Roomorama. 
ʗ ʧʦʩʪʘʨʘʣʘʩʴ ʧʦʥʷʪʴ, ʯʪʦ ʜʚʠʞʝʪ ʵʪʠʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʠ ʢʘʢʠʝ ʪʝʥʜʝʥʮʠʠ ʦʥʠ 
ʚʠʜʷʪ ʚ ʩʚʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʙʠʟʥʝʩʘ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
ʢʣʠʝʥʪʦʚ, ʧʘʨʪʥʝʨʦʚ ʠ ʠʥʚʝʩʪʦʨʦʚ. ʗ ʪʘʢʞʝ ʨʘʟʛʦʚʘʨʠʚʘʣʘ ʩ ʪʦʧ-ʤʝʥʝʜʞʝʨʘʤʠ 
ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ GE, Target, HP, Best Buy, Flextronics ʠ Nissan. ʕʪʠ 
ʢʦʤʧʘʥʠʠ ʪʘʢʞʝ ʠʱʫʪ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ 
ʨʳʥʢʘ, ʧʨʝʜʣʘʛʘʷ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 
ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʠ ʪʠʪʘʥʳ ʨʘʜʠʢʘʣʴʥʦ 
ʠʟʤʝʥʠʣʠ ʩʚʦʠ ʩʧʦʩʦʙʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʘʨʪʥʝʨʘʤʠ ʠ ʢʣʠʝʥʪʘʤʠ. ɼʨʫʛʠʝ ʘʢʪʠʚʥʦ 
ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʵʢʦʥʦʤʠʯʥʳʝ ʩʠʩʪʝʤʳ ʩʦʚʤʝʩʪʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʷ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. Mesh-ʤʦʜʝʣʠ ʧʨʠʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ, 
ʥʘʙʠʨʘʶʪ ʦʙʦʨʦʪʳ ʠ ʦʩʪʘʚʣʷʶʪ ʧʦʟʘʜʠ ʢʦʥʢʫʨʝʥʪʦʚ ð ʩʤʝʰʠʚʘʷ ʚʩʝ ʠʥʛʨʝʜʠʝʥʪʳ 
ʥʘ ʥʦʚʦʡ, ʣʝʛʢʦʡ ʧʣʘʪʬʦʨʤʝ. ʕʪʦ ʤʦʱʥʘʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ. 
ʉʪʦʧ! ʏʪʦ ʜʚʠʞʝʪ mesh-ʤʦʜʝʣʴʶ? 
Mesh-ʤʦʜʝʣʴ ʚʳʭʦʜʠʪ ʥʘ ʩʮʝʥʫ ʦʯʝʥʴ ʩʚʦʝʚʨʝʤʝʥʥʦ. ɽʶ ʜʚʠ-*yT ʤʦʱʥʳʝ ʩʠʣʳ. ʂʘʢ 
ʤʳ ʫʞʝ ʫʧʦʤʠʥʘʣʠ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟʥʝʩʘ ʙʳʩʪʨʳʡ ʨʦʩʪ ʤʦʙʠʣʴʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 
ʩʝʪʝʡ ʧʠʪʘʝʪ ʵʥʝʨʛʠʝʡ mesh-ʤʦʜʝʣʴ, ʩʦʟʜʘʚʘʷ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʥʦʛʦ ʠ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʨʦʜʫʢʪʘʤ ʠ ʫʩʣʫʛʘʤ. ʄɼʥʘʢʦ ʧʨʠʭʦʜʫ mesh-
ʤʦʜʝʣʠ ʪʘʢʞʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʠ ʪʝʥʜʝʥʮʠʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ 
(ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ *Á* ʨʘʩʩʤʦʪʨʠʤ ʠʭ ʚ 3-ʡ ʛʣʘʚʝ). 
ɺʦ-ʧʝʨʚʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʨʦʜʠʣ ʛʣʫʙʦʢʦʝ ʥʝʜʦʚʝʨʠʝ ʢ ʩʪʘʨʳʤ ʙʨʝʥʜʘʤ ʠ 
ʤʦʜʝʣʷʤ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʠʩʪʦʨʠʷ, ʪʘʢʠʝ ʚʨʝʤʝʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʧʦʷʚʣʝʥʠʷ 
ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʨʳʭ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʝʛʦʜʥʷ ʤʳ ʤʦʞʝʤ 
ʥʘʙʣʶʜʘʪʴ, ʢʘʢ ʚ ʦʪʚʝʪ ʥʘ ʢʨʠʟʠʩ ʤʝʥʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚʢʣʶʯʘʷ 
ʛʦʪʦʚʥʦʩʪʴ ʧʨʦʙʦʚʘʪʴ ʥʦʚʳʝ ʙʨʝʥʜʳ. ɺʦ-ʚʪʦʨʳʭ, ʥʘ ʚʦʣʥʝ ʢʨʠʟʠʩʘ ʢʣʠʝʥʪʳ 
ʧʝʨʝʦʩʤʳʩʣʠʚʘʶʪ ʪʦ, ʯʪʦ ʦʥʠ ʩʯʠʪʘʶʪ ʚʘʞʥʳʤ ʠ ʮʝʥʥʳʤ ʚ ʩʚʦʝʡ ʞʠʟʥʠ. ʕʪʦ ʦʪʢʨʳ-
ʚʘʝʪ ʜʦʨʦʛʫ ʥʦʚʳʤ ʤʦʜʝʣʷʤ, ʢʦʪʦʨʳʝ ʧʦʩʪʘʚʣʷʶʪ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ, ʧʨʝʜʣʘʛʘʶʱʠʝ 
ʙʦʣʴʰʝ ʮʝʥʥʦʩʪʠ ʠ ʤʝʥʴʰʝ ʟʘʪʨʘʪ. 
ɼʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʨʘʩʪʫʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʠʩʪʦʱʘʶʱʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ mesh-ʤʦʜʝʣʝʡ. ʀʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʜʝʬʠʮʠʪ 
ʨʝʩʫʨʩʦʚ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʶʪ ʩʪʦʠʤʦʩʪʴ ʠ ʨʠʩʢ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʧʦ-ʩʪʘʨʦʤʫ. ʇʦ 



ʧʨʦʛʥʦʟʘʤ, ʢ ʩʝʨʝʜʠʥʝ XXI ʩʪʦʣʝʪʠʷ ʥʘʩʝʣʝʥʠʝ ʧʣʘʥʝʪʳ ʚʳʨʘʩʪʝʪ ʜʦ 9 ʤʣʨʜ 
ʯʝʣʦʚʝʢ, ʪʦʛʜʘ ʢʘʢ ʟʘʧʘʩʳ ʚʘʞʥʝʡʰʠʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʝʤʣʷ, ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʠ 
ʥʝʬʪʴ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʷʪʩʷ. ʇʨʦʩʪʘʷ ʤʘʪʝʤʘʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ: ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 
ʤʠʨʥʦʝ, ʙʣʘʛʦʧʦʣʫʯʥʦʝ, ʫʩʪʦʡʯʠʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘ ʧʣʘʥʝʪʝ, ʤʳ ʜʦʣʞʥʳ 
ʥʘʫʯʠʪʴʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʫ ʥʘʩ ʨʝʩʫʨʩʳ. 
ʇʨʘʛʤʘʪʠʯʥʳʝ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʤʳʩʣʷʱʠʝ ʙʠʟʥʝʩʤʝʥʳ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʦʥʠʤʘʶʪ 
ʵʪʦ ʠ ʧʝʨʝʦʨʠʝʥʪʠʨʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʊʝ ʢʦʤʧʘʥʠʠ, ʛʦʨʦʜʘ ʠ ʩʪʨʘʥʳ, 
ʢʦʪʦʨʳʝ ʩʜʝʣʘʶʪ ʵʪʦ ʧʝʨʚʳʤʠ, ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʫʩʧʝʭ ʚ ʙʠʟʥʝʩʝ ʚ ʥʘʯʘʣʝ XXI ʚ. 
ɺʦʪ ʧʦʯʝʤʫ ʩʝʛʦʜʥʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʢʦʥʪʠʥʝʥʪʘʭ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʩʝʢʪʦʨʘ 
ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʘ ʧʦʣʠʪʠʢʠ 
ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʶʪ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʝʪʝʡè (smart grid), 
ʢʦʪʦʨʳʝ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʩʧʦʩʦʙʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 
ʅʘʢʦʥʝʮ, ʨʦʩʪ ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʫʩʢʦʨʠʣ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʚʳʰʝʥʠʶ ʧʣʦʪʥʦʩʪʠ 
ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʘʭ, ʯʪʦ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ mesh-ʤʦʜʝʣʝʡ. 
ʂʦʤʧʘʥʠʷʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤ ʚ ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʠ, ʚʝʣʦʩʠʧʝʜʳ, 
ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʚʝʱʠ, ʚʳʛʦʜʥʦ ʧʨʝʜʣʘʛʘʪʴ ʰʠʨʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 
ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʠʤʠ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʣʶʜʝʡ. 
ʂʘʢ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʷ ʧʨʠʚʝʪʩʪʚʫʶ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʳʥʢʦʚ ʠ ʩʦʟʜʘʥʠʷ ʫʩʧʝʰʥʠʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʣʠʝʥʪʦʚ 
ʢʦʤʧʘʥʠʡ. ʅʦ ʷ ʪʘʢʞʝ ʙʣʘʛʦʜʘʨʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʟʘ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʚʝʜʝʥʠʶ 
ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʝ ʧʨʠʥʦʩʷʪ ʧʦʣʴʟʫ ʚʩʝʡ ʧʣʘʥʝʪʝ ʠ ʝʝ ʞʠʪʝʣʷʤ. Mesh-ʤʦʜʝʣʠ 
ʛʝʥʝʨʠʨʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʜʚʦʡʥʫʶ ʧʨʠʙʳʣʴè ð ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʤʤʝʨʯʝʩʢʫʶ 
ʧʣʶʩ ʙʦʣʝʝ çʟʝʣʝʥʳʡè ʙʠʟʥʝʩ (ʠʣʠ ʪʨʦʡʥʫʶ, ʝʩʣʠ ʜʦʙʘʚʠʪʴ ʩʶʜʘ ʩʦʮʠʘʣʴʥʳʝ 
ʘʩʧʝʢʪʳ). ʇʨʠʥʮʠʧ çʇʨʦʮʚʝʪʘʪʴ, ʪʚʦʨʷ ʜʦʙʨʦè ʫʞʝ ʧʦʨʦʜʠʣ ʦʯʝʥʴ ʫʩʧʝʰʥʳʝ 
ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ Patagonia, Triodos Bank, The Body Shop ʠ Virgin Group. ʕʣʠʪʥʳʝ 
ʰʢʦʣʳ ʙʠʟʥʝʩʘ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ɹʝʨʢʣʠ, ʂʦʣʫʤʙʠʡʩʢʦʛʦ, ʉʪʵʥ-
ʬʦʨʜʩʢʦʛʦ, ɻʘʨʚʘʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʢʦʣʣʝʜʞʘ ɹʘʙʩʦʥʘ, ʆʢʩʬʦʨʜʩʢʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʫʥʠʚʝʨʩʠʪʝʪʘ ʄʘʢʛʠʣʣʘ ʚ ʂʘʥʘʜʝ, ʰʢʦʣʘ ʙʠʟʥʝʩʘ 
INSEAD ʚʦ ʌʨʘʥʮʠʠ, IE ʚ ʀʩʧʘʥʠʠ, EGADE ʚ ʄʝʢʩʠʢʝ ʠ ʜʨʫʛʠʝ ʚʝʜʫʱʠʝ ʫʯʝʙʥʳʝ 
ʟʘʚʝʜʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʚʦʠ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʧʨʝʜʤʝʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʩʦʮʠʘʣʴʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦʤ ʠ ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ. ɿʘʚʪʨʘʰʥʠʝ ʙʠʟʥʝʩ-
ʣʠʜʝʨʳ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʚʩʝ ʩʠʣʴʥʝʝ 
ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʧʨʠʙʳʣʷʭ, ʘ ʩʦʮʠʘʣʴʥʘʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʢʦʤʧʘʥʠʠ 
ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʧʨʠʥʷʪʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ. 
 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʳ mesh-ʤʦʜʝʣʝʡ 
 
ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟʥʝʩʘ ʷ ʪʘʢʞʝ ʮʝʥʶ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʘʨʪʥʝʨʩʪʚʘ, 
ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ mesh-ʤʦʜʝʣʴʶ. ʀʩʧʦʣʴʟʫʶʱʠʝ ʝʝ ʢʦʤʧʘʥʠʠ ʩʧʦʩʦʙʥʳ 
ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʝʛʦ ʈʆɼʘ ʵʢʦʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚʦʢʨʫʛ ʪʦʛʦ, 
ʯʪʦ ʭʦʪʷʪ ʜʝʣʘʪʴ ʣʶʜʠ, ð ʥʘʧʨʠʤʝʨ, ʧʦʝʟʜʦʢ ʠ ʧʫʪʝʰʝʩʪʚʠʡ. ʀʣʠ ʞʝ ʪʘʢʠʝ 
ʵʢʦʩʠʩʪʝʤʳ ʩʦʟʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ (ʚʦʟʨʘʩʪ, ʧʦʣ, ʨʝʛʠʦʥ ʠ ʪ.ʜ.) ʠʣʠ 
ʧʩʠʭʦʛʨʘʬʠʯʝʩʢʦʛʦ (ʩʧʦʨʪʩʤʝʥ, ʛʫʨʤʘʥ, ʪʚʦʨʯʝʩʢʘʷ ʣʠʯʥʦʩʪʴ ʠ ʪ.ʜ.) ʧʨʦʬʠʣʷ 
ʧʦʪʨʝʙʠʪʝʣʝʡ. ɼʝʣʦʚʳʝ ʧʘʨʪʥʝʨʩʪʚʘ ʩʦʟʜʘʶʪ ʵʢʦʩʠʩʪʝʤʫ, ʢʦʪʦ-ʈʕɼ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʫʩʣʫʛ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʝʛʤʝʥʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʫʯʝʪʦʤ ʀʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʫʧʘʢʦʚʢʘ ʠ ʫʨʦʚʝʥʴ ʮʝʥ ʜʦʣʞʥʳ ʙʳʪʴ                                                                         
ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʵʪʦʪ ʢʦʥʢʨʝʪʥʳʡ ʨʳʥʦʢ. ʀʥʪʝʨʝʩʥʳʝ ʩʝʨʚʠʩʳ ʤʦʛʫʪ ʙʳʪʴ 
ʚʳʷʚʣʝʥʳ ʧʨʠ ʧʦʤʦʱʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʥʝʜʘʚʥʦ 
ʷ ʫʟʥʘʣʘ, ʯʪʦ Taxi Magic (ʥʘʮʠʦʥʘʣʴʥʘʷ ʜʠʩʧʝʪʯʝʨʩʢʘʷ ʩʣʫʞʙʘ ʪʘʢʩʠ, ʨʘʙʦʪʘʶʱʘʷ 



ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ) ʩʢʦʦʧʝʨʠʨʦʚʘʣʘʩʴ ʩ ʢʦʤʧʘʥʠʝʡ 
Heineken ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ ʙʝʟʦʧʘʩʥʳʭ ʧʦʝʟʜʦʢ ʜʦʤʦʡ. ʕʪʦ ʠʜʝʘʣʴʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ. 
ʆʥʦ ʨʘʙʦʪʘʝʪ çʥʘ ʙʨʝʥʜè ʦʙʦʠʭ ʧʘʨʪʥʝʨʦʚ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʦ 
ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ ʧʦʝʟʜʦʢ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʉ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʵʢʦʩʠʩʪʝʤ ʩʦʟʜʘʶʪʩʷ ʮʝʣʳʝ ʥʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ 
ʢʘʢ Groupon, Foursquare, Gowalla, Feest ʠ MePlease. ʅʘʧʨʠʤʝʨ, Groupon ʦʙʲʝʜʠʥʷʝʪ 
ʧʦʢʫʧʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʣʶʜʝʡ, ʯʪʦʙʳ ʧʦʤʦʛʘʪʴ ʛʨʫʧʧʘʤ ʧʦʣʫʯʘʪʴ 
ʢʦʣʣʝʢʪʠʚʥʳʝ ʩʢʠʜʢʠ ʥʘ ʠʥʪʝʨʝʩʫʶʱʠʝ ʠʭ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ. ʉʢʘʞʝʤ, ʚʘʤ 
ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʴʰʫʶ ʩʢʠʜʢʫ ʥʘ ʘʚʪʦʙʫʩʥʳʡ ʯʘʨʪʝʨ ʜʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ 
ʁʦʩʝʤʠʪʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʳ ʩʦʙʝʨʝʪʝ ʛʨʫʧʧʫ ʠʟ ʜʝʩʷʪʠ ʯʝʣʦʚʝʢ. ʏʝʨʝʟ ʤʦʙʠʣʴʥʳʝ 
ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʚʳ ʙʝʟ ʪʨʫʜʘ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩʨʝʜʠ ʚʘʰʠʭ ʜʨʫʟʝʡ ʠ 
ʟʥʘʢʦʤʳʭ, ʯʪʦʙʳ ʙʳʩʪʨʦ ʥʘʙʨʘʪʴ ʛʨʫʧʧʫ. Groupon ʨʘʙʦʪʘʝʪ ʧʦ ʪʘʢʦʡ ʞʝ ʩʤʝʭʝ: ʵʪʦ 
ʧʣʦʱʘʜʢʘ, ʛʜʝ ʚʳ ʣʝʛʢʦ ʤʦʞʝʪʝ ʥʘʡʪʠ 40 ʯʝʣʦʚʝʢ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 
ʧʦʣʫʯʠʪʴ ʢʦʣʣʝʢʪʠʚʥʫʶ ʩʢʠʜʢʫ ʥʘ ʙʠʣʝʪʳ. Groupon ʧʦʭʦʞ ʥʘ ʢʣʫʙ ʧʦʢʫʧʘʪʝʣʝʡ, 
ʢʦʪʦʨʳʡ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʀʥʪʝʨʥʝʪʘ ʠ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ 
ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʘʚʮʘʤ ʜʝʣʘʪʴ ʧʨʠʚʷʟʘʥʥʳʝ ʢʦ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʵʢʩʧʨʦʤʪʦʤ 
ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʛʨʫʧʧ. ʕʪʦʪ ʧʨʦʝʢʪ ʙʳʣ ʟʘʧʫʱʝʥ ʚ ʏʠʢʘʛʦ ʚ 2008 ʛ., ʙʳʩʪʨʦ ʩʪʘʣ 
ʧʨʠʥʦʩʠʪʴ ʧʨʠʙʳʣʴ, ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʥʘ 30 ʛʦʨʦʜʦʚ ʠ ʥʝʜʘʚʥʦ ʧʨʠʚʣʝʢ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʨʘʟʤʝʨʝ $135 ʤʣʥ. 
ʇʨʠʜʫʤʳʚʘʪʴ ʪʘʢʠʝ ʧʘʨʪʥʝʨʩʪʚʘ ʣʝʛʢʦ ʠ ʫʚʣʝʢʘʪʝʣʴʥʦ. ʅʘʧʨʠʤʝʨ, ʩʣʫʞʙʘ ʧʨʦʢʘʪʘ 
ʘʚʪʦʤʦʙʠʣʝʡ ʤʦʞʝʪ ʦʙʲʝʜʠʥʠʪʴʩʷ ʩ Whole Foods, Blue Shield ʠ SmartyPig. ɹʦʪ 
ʧʨʠʤʝʨʥʳʡ ʩʮʝʥʘʨʠʡ: ʝʩʣʠ ʚʳ ʪʨʘʪʠʪʝ ʚ Whole Foods ʙʦʣʴʰʝ $100 ʚ ʥʝʜʝʣʶ, ʪʦ 
ʧʦʣʫʯʘʝʪʝ ʧʨʘʚʦ ʥʘ ʙʝʩʧʣʘʪʥʳʡ ʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ ʧʦʣʜʥʷ ʚ ʥʝʜʝʣʶ. Blue Shield, 
ʧʨʠʟʥʘʚʘʷ, ʯʪʦ ʢʣʠʝʥʪʳ Whole Foods ʟʘʙʦʪʷʪʩʷ ʦ ʩʚʦʝʤ ʟʜʦʨʦʚʴʝ, ʧʨʝʜʣʘʛʘʝʪ ʚʘʤ 
ʝʞʝʛʦʜʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʦʩʤʦʪʨ. ɽʩʣʠ ʚʘʰ ʫʨʦʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ ʠ ʩʝʨ-
ʜʝʯʥʳʡ ʨʠʪʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʝ, Blue Shield (ʯʝʡ ʬʠʥʘʥʩʦʚʳʡ ʨʠʩʢ ʚ ʜʘʥʥʦʤ 
ʩʣʫʯʘʝ ʥʠʞʝ) ʚʦʟʥʘʛʨʘʞʜʘʝʪ ʚʘʩ ʜʝʧʦʟʠʪʦʤ ʚ ʨʘʟʤʝʨʝ $100, ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʝʪʩʷ ʥʘ 
ʩʙʝʨʝʛʘʪʝʣʴʥʳʡ ʩʯʝʪ ʚ SmartyPig. ʅʘ ʢʘʞʜʳʡ ʜʦʣʣʘʨ, ʢʦʪʦʨʳʡ ʥʘ ʥʝʤ ʥʘʭʦʜʠʪʩʷ, ʚʳ 
ʧʦʣʫʯʘʝʪʝ ʩʢʠʜʢʫ ʚ ʧʦʣʮʝʥʳ ʚ ʯʝʪʳʨʝʭ ʩʦʪʥʷʭ ʜʨʫʛʠʭ ʢʦʤʧʘʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʫ 
mesh-ʩʝʪʴ. 
ʂʘʢ ʫʯʘʩʪʥʠʢ ʪʘʢʦʡ çʵʢʦʩʠʩʪʝʤʳè ʚʳ: 1) ʝʜʠʪʝ ʟʜʦʨʦʚʫʶ ʧʠʱʫ; 2) ʧʦʣʫʯʘʝʪʝ ʥʝʤʥʦʛʦ 
ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʜʦʭʦʜʷ ʧʝʰʢʦʤ ʜʦ ʛʘʨʘʞʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʫʩʣʫʛʠ 
ʘʚʪʦʧʨʦʢʘʪʘ; 3) ʧʦʟʜʨʘʚʣʷʝʪʝ ʩʝʙʷ ʩʦ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʪʝʤ, ʯʪʦ ʚʳ 
ʩʧʦʩʦʙʩʪʚʫʝʪʝ ʫʤʝʥʴʰʝʥʠʶ ʚʳʙʨʦʩʦʚ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ; 4) ʧʦʣʫʯʘʝʪʝ 
ʙʦʥʫʩ ʦʪ ʚʘʰʝʡ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʠ ʜʝʥʴʛʠ ʥʘ ʚʘʰ ʙʘʥʢʦʚʩʢʠʡ ʩʯʝʪ, 
ʢʦʪʦʨʳʝ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʢʠʜʦʢ ʚ ʢʦʤʧʘʥʠʷʭ, ʯʴʠ ʧʨʝʜʣʦʞʝʥʠʷ 
ʧʦʜʭʦʜʷʪ ʠʤʝʥʥʦ ʚʘʤ. ʄʦʞʝʪ ʙʳʪʴ, ʩʢʠʜʢʘ ʥʘ ʩʝʤʝʡʥʳʡ ʦʪʜʳʭ ʥʘ ʛʦʨʥʦʣʳʞʥʦʤ 
ʢʫʨʦʨʪʝ ʚ ɸʩʧʝʥʝ? ɺʘʰ ʯʝʪʳʨʝʭʜʚʝʨʥʳʡ ʛʠʙʨʠʜ ð ʩ ʮʝʧʷʤʠ ʥʘ ʢʦʣʝʩʘ ʚ ʙʘʛʘʞʥʠʢʝ ʠ 
(ʚʟʷʪʳʤ ʥʘʧʨʦʢʘʪ) ʙʦʢʩʦʤ Thule ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʣʳʞ ʥʘ ʢʨʳʰʝ ð ʞʜʝʪ ʚʘʩ.
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ʇʨʝʠʤʫʱʝʩʪʚʘ mesh-

ʤʦʜʝʣʠ 
 

 
ʉʆɼɽʈɾɸʅʀɽ: ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʪʠ, ʵʬʬʝʢʪ ʨʳʯʘʛʘ; ʥʘʤʳʚʘʝʤ ʟʦʣʦʪʦ, ʠʣʠ ʟʥʘʢʦʤ-
ʩʪʚʦ ʩ ʤʦʠʤ ʜʨʫʛʦʤ, ʬʠʣʴʪʨʦʤ; ʧʨʠʧʨʘʚʴʪʝ mesh-ʤʦʜʝʣʴ ʧʘʨʪʥʝʨʩʪʚʘʤʠ. 
ʗ ʧʦʟʥʘʢʦʤʠʣʘʩʴ ʩ ʋʵʡʥʦʤ ʍʘʡʟʝʥʛʦʡ ʤʥʦʛʦ ʣʝʪ ʥʘʟʘʜ, ʝʱʝ ʜʦ ʧʦʢʫʧʢʠ ʠʤ 
Blockbuster, ʢʦʛʜʘ ʦʥ ʫʧʨʘʚʣʷʣ ʩʚʦʝʡ ʢʦʤʧʘʥʠʝʡ ʧʦ ʚʳʚʦʟʫ ʦʪʭʦʜʦʚ Waste 
Management. ʗ ʪʦʛʜʘ ʨʘʙʦʪʘʣʘ ʚ AOL. ʄʳ ʩʠʜʝʣʠ ʚ ʥʝʙʦʩʢʨʝʙʝ ʥʘ ʄʘʥʭʵʪʪʝʥʝ, ʠ ʷ 
ʩʢʘʟʘʣʘ ʝʤʫ: 
ð  ʊʳ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʚ ʠʥʜʫʩʪʨʠʠ ʢʠʥʦ ʠ ʨʘʟʚʣʝʯʝʥʠʡ. 
ð  ʅʦ ʷ ʥʠʯʝʛʦ ʚ ʵʪʦʤ ʥʝ ʩʤʳʩʣʶ, ð ʦʪʚʝʪʠʣ ʦʥ. ð ɿʥʘʝʰʴ, ʦ ʯʝʤ ʷ ʜʫʤʘʶ? 
ʇʦʩʤʦʪʨʠ ʚ ʦʢʥʦ. ʂʨʘʩʠʚʳʡ ʚʠʜ, ʚʝʨʥʦ? 
ʗ ʧʦʩʤʦʪʨʝʣʘ ʚ ʦʢʥʦ. 
ð  ʗ ʚʠʞʫ ʦʜʥʠ ʤʫʩʦʨʥʳʝ ʢʦʥʪʝʡʥʝʨʳ, ð ʦʪʚʝʪʠʣʘ ʷ. 
ð  ɺʦʪ ʦʙ ʵʪʦʤ ʷ ʠ ʛʦʚʦʨʶ! ʆʙ ʘʨʝʥʜʝ, ð ʩʢʘʟʘʣ ʦʥ. ð ʗ ʧʦʢʫʧʘʶ ʢʦʥʪʝʡʥʝʨ ʦʜʠʥ 
ʨʘʟ ʠ ʥʘ ʢʘʞʜʦʤ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʠ ʟʘʨʘʙʘʪʳʚʘʶ ʜʝʥʴʛʠ. 
ʋʵʡʥ ð ʩʝʨʠʡʥʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ. ɺʩʝ ʝʛʦ ʢʦʤʧʘʥʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʙʠʟʥʝʩʘ, 
ʥʘʯʠʥʘʷ ʦʪ ʚʳʚʦʟʘ ʦʪʭʦʜʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʢʠʥʦʧʨʦʜʫʢʮʠʠ, 
ʨʘʙʦʪʘʶʪ ʧʦ ʦʜʥʦʡ ʩʭʝʤʝ: ʢʫʧʠʪʴ ʦʜʥʘʞʜʳ ʠ ʩʜʘʚʘʪʴ ʚ ʘʨʝʥʜʫ ʤʥʦʛʦ ʨʘʟ. ʋʵʠʥ 
ʧʦʥʠʤʘʝʪ: ʢʦʛʜʘ ʚʳ ʧʨʦʜʘʝʪʝ, ʚʳ ʧʨʦʚʦʜʠʪʝ ʦʜʥʫ ʢʨʫʧʥʫʶ ʩʜʝʣʢʫ. ʕʪʦ ʤʦʜʝʣʴ ʥʘ 
ʦʩʥʦʚʝ ʚʣʘʜʝʥʠʷ. ʂʘʢ ʠ ʢʦʤʧʘʥʠʠ ʋʵʡʥʘ, mesh-ʤʦʜʝʣʴ ʛʝʥʝʨʠʨʫʝʪ ʩʝʨʠʠ ʩʜʝʣʦʢ, 
ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʯʝʛʦ-ʣʠʙʦ ʩʥʦʚʘ ʠ ʩʥʦʚʘ. ʉʦʟʜʘʥʠʝ 
ʧʣʘʪʬʦʨʤʳ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ð ʵʪʦ ʧʝʨʚʳʡ ʥʝʦʙʭʦʜʠʤʳʡ, ʥʦ 
ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʤʧʦʥʝʥʪ mesh-ʤʦʜʝʣʠ. ɺʪʦʨʦʡ ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪðʩʦʟʜʘʥʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʟʘʜʝʡʩʪʚʫʶʱʝʡ ʤʦʙʠʣʴʥʳʝ, ʚʝʙ- ʠ ʩʦʮʠʘʣʴʥʳʝ 
ʩʝʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʢʘʞʜʘʷ ʩʜʝʣʢʘ ʜʘʝʪ ʚʘʤ ʚʦʟʤʦʞʥʦʩʪʴ 
ʜʣʷ ʩʙʦʨʘ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʢʣʠʝʥʪʦʤ. (ʂʘʢ ʤʳ ʫʚʠʜʠʤ ʜʘʣʝʝ, ʥʝʩʧʦʩʦʙʥʦʩʪʴ 
Blockbuster ʨʝʘʣʠʟʦʚʘʪʴ ʚʪʦʨʦʡ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ mesh-ʤʦʜʝʣʠ ʜʦʨʦʛʦ 
ʝʡ ʦʙʦʰʣʘʩʴ.) 
ʋʩʧʝʰʥʳʝ ʢʦʤʧʘʥʠʠ ʛʨʘʤʦʪʥʦ ʢʦʤʙʠʥʠʨʫʶʪ ʙʦʣʝʝ ʯʘʩʪʳʝ ʢʦʥʪʘʢʪʳ ʩ ʢʣʠʝʥʪʘʤʠ ʩ 
ʧʨʦʜʚʠʥʫʪʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 
ʦʧʳʪ, ʧʘʨʪʥʝʨʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʧʨʦʜʫʢʪʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʕʪʦ ʠ ʝʩʪʴ ʦʜʥʦ ʠʟ ʢʣʶʯʝ-
ʚʳʭ ʧʨʝʠʤʫʱʝʩʪʚ mesh-ʤʦʜʝʣʠ. ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʝʛʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 
ʠ ʥʘʨʠʩʫʝʤ ʢʘʨʪʠʥʫ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʛʦ ʙʠʟʥʝʩ-ʣʘʥʜʰʘʬʪʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ 
mesh-ʤʦʜʝʣʷʤʠ. 
 
ʎʝʥʥʦʩʪʴ ʜʘʥʥʳʭ ð ʚ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ 
ɺ mesh-ʤʦʜʝʣʠ ʢʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ ð ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʦʙʝʱʘʥʠʝ, 
ʢʦʪʦʨʦʝ ʚʳ ʜʘʣʠ ʚʘʰʠʤ ʢʣʠʝʥʪʘʤ, ð ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʤ ʫʜʦʙʥʳʡ ʜʦʩʪʫʧ ʢ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʜʫʢʪʘʤ ʠ ʫʩʣʫʛʘʤ. ʂʘʞʜʳʡ ʨʘʟ, ʚʳʧʦʣʥʷʷ ʵʪʦ ʦʙʝʱʘʥʠʝ, 
ʚʳ ʫʢʨʝʧʣʷʝʪʝ ʜʦʚʝʨʠʝ ʢ ʩʝʙʝ ʩʦ ʩʪʦʨʦʥʳ ʵʪʠʭ ʣʶʜʝʡ, ʩʦʦʙʱʝʩʪʚ, ʧʘʨʪʥʝʨʦʚ ʠʣʠ 
ʨʳʥʢʦʚ, ʢʦʪʦʨʳʝ ʦʙʩʣʫʞʠʚʘʝʪʝ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʦʟʜʘʶʪ 



ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʩʙʦʨʘ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʤʦʞʝʪ ʚʘʤ 
ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʚʘʰʝ ʧʨʝʜʣʦʞʝʥʠʝ. ʊʘʢʫʶ ʧʦʟʠʪʠʚʥʫʶ 
ʜʠʥʘʤʠʢʫ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʦ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʝ. ʅʘʧʨʠʤʝʨ, Expedia 
ʟʥʘʝʪ, ʯʪʦ ʚʳ ʝʜʝʪʝ ʚ ʅʴʶ-ʁʦʨʢ, ʠ ʧʨʝʜʣʘʛʘʝʪ ʚʘʤ ʙʠʣʝʪʳ ʩʦ ʩʢʠʜʢʦʡ ʥʘ ɹʨʦʜʚʝʡ. 
Kayak, Travelocity, iTunes, Lovefilm, Netflix, Amazon, Chegg, Barneys ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ 
ʢʦʤʧʘʥʠʠ ʜʝʣʘʶʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʠʭ ʩ 
ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 
ʇʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʫʣʫʯʰʘʶʪʩʷ ʚʨʝʤʝʥʥʘʷ ʧʨʠʚʷʟʢʘ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ ʜʣʷ 
ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʦʚʳʰʘʶʪʩʷ ʫʨʦʚʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʠ ʠʭ 
ʜʦʚʝʨʠʝ ʢ ʙʨʝʥʜʫ. ʆʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʦʪʦʢ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʭ 
ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʢʣʠʝʥʪʦʚ, ʠ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ ʚʘʰʝʡ 
ʢʦʤʧʘʥʠʠ. ʂʣʠʝʥʪʳ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳʤʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 
ʧʨʝʜʣʦʞʝʥʠʷʤ ʩ ʝʝ ʩʪʦʨʦʥʳ ʠʣʠ ʟʘʩʣʫʞʠʚʘʶʱʠʭ ʜʦʚʝʨʠʝ ʧʘʨʪʥʝʨʦʚ, ʢʦʪʦʨʳʝ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʦʞʝ ʧʦʤʦʛʘʶʪ ʚʘʤ ʨʘʩʰʠʨʠʪʴ ʨʳʥʦʢ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 
ʜʦʙʨʦʜʝʪʝʣʴʥʳʡ ʢʨʫʛ ʜʦʚʝʨʠʷ. ʋʟʥʘʪʴ. ʇʨʦʪʝʩʪʠʨʦʚʘʪʴ. ɺʩʪʫʧʠʪʴ ʚ ʠʛʨʫ. ɺʦʚʣʝʯʴʩʷ. 
ʀ ʧʦʚʪʦʨʷʪʴ ʩʥʦʚʘ ʠ ʩʥʦʚʘ. 
ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʪʨʘʥʟʘʢʮʠʡ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ 
ʢʦʤʧʘʥʠʠ ʥʘʤʥʦʛʦ ʣʫʯʰʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʘʪʴ ʯʘʩʪʴʶ 
ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʢʣʠʝʥʪʦʚ. ɽʩʣʠ ʷ ʚʣʘʜʝʶ ʤʘʛʘʟʠʥʦʤ, ʛʜʝ ʧʨʦʜʘʶʪʩʷ 
ʚʝʣʦʩʠʧʝʜʳ, ʤʦʠ ʢʦʥʪʘʢʪʳ ʩ ʧʦʢʫʧʘʪʝʣʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʝʥʳ ʧʨʦʜʘʞʝʡ 
ʚʝʣʦʩʠʧʝʜʘ, ʠ ʚ ʩʣʝʜʫʶʱʠʡ ʨʘʟ ʷ ʤʦʛʫ ʫʚʠʜʝʪʴ ʵʪʦʛʦ ʯʝʣʦʚʝʢʘ ʪʦʣʴʢʦ ʯʝʨʝʟ ʤʥʦʛʦ 
ʣʝʪ. ɽʩʣʠ ʞʝ ʷ ʚʣʘʜʝʶ ʢʦʤʧʘʥʠʝʡ ʧʦ ʧʨʦʢʘʪʫ ʚʝʣʦʩʠʧʝʜʦʚ, ʪʦ ʟʘ ʪʝ ʞʝ ʛʦʜʳ 
ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʘʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʦ ʤʥʦʛʦ ʨʘʟ ʙʦʣʴʰʝ. ʂʘʞʜʘʷ ʚʩʪʨʝʯʘ ʩ ʢʣʠʝʥʪʦʤ 
ð ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʝʤʫ ʤʦʡ ʙʨʝʥʜ. ʏʘʩʪʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʧʦʟʚʦʣʷʝʪ ʤʥʝ ʩʦʙʠʨʘʪʴ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ, ʫʣʫʯʰʘʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 
ʜʝʣʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʠ ʘʢʪʫʘʣʴʥʳʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. 
ʅʘʧʨʠʤʝʨ, ʷ ʤʦʛʫ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʨʘʟʥʳʝ ʚʝʣʦʩʠʧʝʜʳ ʜʣʷ ʨʘʟʥʳʭ ʩʣʫʯʘʝʚ ʞʠʟʥʠ ʠʣʠ 
ʜʣʷ ʨʘʟʥʳʭ ʯʣʝʥʦʚ ʩʝʤʴʠ; ʜʘʚʘʪʴ ʢʣʠʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦ ʚʳʙʨʘʪʴ 
ʧʦʥʨʘʚʠʚʰʠʡʩʷ ʚʝʣʦʩʠʧʝʜ; ʧʨʝʜʣʘʛʘʪʴ ʧʦʩʪʦʷʥʥʳʤ ʧʦʢʫʧʘʪʝʣʷʤ ʙʦʣʴʰʠʝ ʩʢʠʜʢʠ ʚ 
ʧʝʨʠʦʜʳ ʥʠʟʢʦʛʦ ʩʧʨʦʩʘ. ʗ ʣʫʯʰʝ ʧʦʥʠʤʘʶ, ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʜʘʥʥʦʡ 
ʩʝʤʴʠ ʠ ʢʘʢ ʦʙʦʛʘʪʠʪʴ ʝʝ ʞʠʟʥʝʥʥʳʡ ʦʧʳʪ. ʇʨʦʱʝ ʛʦʚʦʨʷ, ʚʘʰ ʙʠʟʥʝʩ ʦʪʣʠʯʥʦ ʧʨʠ-
ʩʧʦʩʦʙʣʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʷʪʥʦ ʫʜʠʚʣʷʪʴ ʚʘʰʠʭ ʢʣʠʝʥʪʦʚ ʠ ʟʘʚʦʝʚʳʚʘʪʴ ʠʭ 
ʩʥʦʚʘ ʠ ʩʥʦʚʘ. ʀʣʠ ʨʘʩʩʤʦʪʨʠʤ ʜʨʫʛʫʶ ʩʠʪʫʘʮʠʶ: ʥʘ ʨʳʥʢʝ ʧʦʷʚʣʷʝʪʩʷ ʥʦʚʳʡ 
ʧʨʦʜʫʢʪ, ʥʦ ʣʶʜʠ ʥʝ ʫʚʝʨʝʥʳ, ʭʦʪʷʪ ʣʠ ʦʥʠ ʧʦʪʨʘʪʠʪʴ ʥʘ ʥʝʛʦ ʜʝʥʴʛʠ. ʇʨʦʜʘʚʝʮ 
ʤʦʞʝʪ ʜʦʙʘʚʠʪʴ ʢ ʩʚʦʝʡ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʧʨʦʜʘʞʫ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



 
 
MESH-ʄʆɼɽʃʔ 
ʇʈʀʄɽʈ ʀɿ ɾʀɿʅʀ 
thredUP 
ʆʜʥʠʤ ʥʦʷʙʨʴʩʢʠʤ ʫʪʨʦʤ 2008 ʛ. ɼʞʝʡʤʩ ʈʝʡʥʭʘʨʪ ʩʪʦʷʣ ʧʝʨʝʜ ʟʘʙʠʪʳʤ ʚʝʱʘʤʠ 
ʰʢʘʬʦʤ ʠ ʥʝ ʤʦʛ ʚʳʙʨʘʪʴ ʥʠ ʦʜʥʦʡ ʧʦʜʭʦʜʷʱʝʡ ʨʫʙʘʰʢʠ. ɿʘʪʨʫʜʥʠʪʝʣʴʥʦʝ 
ʧʦʣʦʞʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʧʨʝʙʳʚʘʣ, ʥʘʚʝʣʦ ʝʛʦ ʥʘ ʛʝʥʠʘʣʴʥʫʶ ʤʳʩʣʴ: ʘ ʯʪʦ, ʝʩʣʠ 
ʥʘʡʪʠ ʤʫʞʯʠʥʫ ʧʦʭʦʞʝʛʦ ʪʝʣʦʩʣʦʞʝʥʠʷ, ʩ ʢʦʪʦʨʳʤ ʦʥ ʤʦʛ ʙʳ ʦʙʤʝʥʠʚʘʪʴʩʷ 
ʨʫʙʘʰʢʘʤʠ? ʂʦʥʝʯʥʦ, ʩʫʱʝʩʪʚʫʶʪ ʢʦʤʠʩʩʠʦʥʥʳʝ ʤʘʛʘʟʠʥʳ ʠ ʩʝʢʦʥʜ-ʭʝʥʜʳ, ʥʦ ʫ 
ʟʘʥʷʪʳʭ ʣʶʜʝʡ ʥʘ ʥʠʭ ʧʨʦʩʪʦ ʥʝʪ ʚʨʝʤʝʥʠ. ʊʘʢ, ʜʚʠʞʠʤʳʝ ʞʝʣʘʥʠʝʤ ʧʨʝʜʦʩʪʘʚʠʪʴ 
ʣʶʜʷʤ ʫʜʦʙʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ ʦʙʤʝʥʘ ʦʜʝʞʜʦʡ, ɼʞʝʡʤʩ ʠ ʝʛʦ ʧʨʠʷʪʝʣʠ 
ʆʣʠʚʝʨ ʃʫʙʠʥ ʠ ʂʨʠʩ ɻʦʤʝʨ ʟʘʧʫʩʪʠʣʠ ʧʨʦʝʢʪ thredUP. ʂʦʥʮʝʧʮʠʷ ʵʪʦʡ ʠʥʪʝʨʥʝʪ-
ʧʣʦʱʘʜʢʠ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ʛʣʘʩʠʪ: çʀʟʙʘʚʣʷʡʪʝʩʴ ʦʪ ʥʘʜʦʝʚʰʝʛʦ, ʧʦʣʫʯʘʡʪʝ 
ʥʦʚʦʝè. 
ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʢʦʤʧʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʣʘ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʮʝʥʫ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 
ʦʙʤʝʥ çʧʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠè. ʅʦ ʵʪʦ ʙʳʣʘ ʛʦʣʦʚʥʘʷ ʙʦʣʴ: ʢʘʢ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 
ʩʪʦʠʤʦʩʪʴ ʨʫʙʘʰʢʠ? ʇʦʵʪʦʤʫ ʧʨʠ ʧʦʜʙʦʨʝ ʧʦʜʭʦʜʷʱʠʭ ʚʘʨʠʘʥʪʦʚ thredUP ʨʝʰʠʣʘ 
ʦʧʠʨʘʪʴʩʷ ʥʘ ʪʘʢʠʝ ʢʨʠʪʝʨʠʠ, ʢʘʢ ʙʨʝʥʜ, ʨʘʟʤʝʨ ʠ ʩʦʩʪʦʷʥʠʝ ʦʜʝʞʜʳ. ɺ ʥʘʯʘʣʝ 2009 
ʛ. ʜʚʝ ʩʦʪʥʠ ʤʫʞʯʠʥ ʠʟ 17 ʰʪʘʪʦʚ ʙʳʣʠ ʧʨʠʛʣʘʰʝʥʳ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʦʙʤʝʥʝ 
ʨʫʙʘʰʢʘʤʠ ʩ ʜʣʠʥʥʳʤʠ ʨʫʢʘʚʘʤʠ ʠ ʟʘʩʪʝʞʢʦʡ ʥʘ ʧʫʛʦʚʠʮʘʭ. ʋʩʧʝʭ ʙʳʣ 
ʦʰʝʣʦʤʠʪʝʣʴʥʳʤ. 
ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʝʢʪʘ ʯʠʩʣʦ ʧʦʜʧʠʩʯʠʢʦʚ thredUP ʚʳʨʦʩʣʦ ʜʦ 9000 
ʯʝʣʦʚʝʢ. ʈʝʛʠʩʪʨʘʮʠʷ ʥʘ ʩʘʡʪʝ ʙʝʩʧʣʘʪʥʘ, ʧʨʠʯʝʤ ʦʙʤʝʥ ʞʝʥʩʢʠʤʠ ʚʝʱʘʤʠ ʩʪʘʣ 
ʩʪʦʣʴ ʞʝ ʧʦʧʫʣʷʨʥʳʤ, ʢʘʢ ʠ ʤʫʞʩʢʠʤʠ. ʇʦʜʧʠʩʯʠʢʠ ʩʦʟʜʘʶʪ ʥʘ ʩʘʡʪʝ ʚʠʨʪʫʘʣʴʥʳʡ 
ʛʘʨʜʝʨʦʙ, ʛʜʝ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪ ʚʝʱʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʭʦʪʝʣʠ ʙʳ ʦʙʤʝʥʷʪʴ, ʘ ʪʘʢʞʝ 
ʚʝʱʠ, ʢʦʪʦʨʳʝ ʭʦʪʝʣʠ ʙʳ ʧʦʣʫʯʠʪʴ ʚʟʘʤʝʥ. ThredUP ʧʨʦʜʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʘʢʝʪʳ 
ʜʣʷ ʦʙʤʝʥʘ (ʧʝʨʚʳʝ ʜʚʘ ʩʪʦʷʪ $5, ʘ ʧʦʩʣʝʜʫʶʱʠʝ ʢʦʤʧʣʝʢʪʳ ʠʟ ʪʨʝʭ ʧʘʢʝʪʦʚ ð ʧʦ 
$25]. ʇʦʜʧʠʩʯʠʢʠ ʦʪʧʨʘʚʣʷʶʪ ʧʘʢʝʪ ʩʦ ʩʚʦʝʡ ʦʜʝʞʜʦʡ ʚ thredUP, ʢʦʤʧʘʥʠʷ 
ʧʨʦʚʝʨʷʝʪ ʝʝ ʢʘʯʝʩʪʚʦ ʠ ʧʦʩʳʣʘʝʪ ʚʟʘʤʝʥ ʦʜʝʞʜʫ ʧʨʠʤʝʨʥʦ ʥʘ ʪʘʢʫʶ ʞʝ ʩʫʤʤʫ. 
ʇʦʜʧʠʩʯʠʢʠ thredUP ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʙʳʣʠ ʜʦʚʦʣʴʥʳ ʩʜʝʣʢʘʤʠ ð 80% ʠʟ ʥʠʭ 
ʩʯʠʪʘʶʪ, ʯʪʦ ʦʥʠ ʧʦʣʫʯʘʶʪ ʣʫʯʰʝ ʪʦʛʦ, ʯʪʦ ʦʪʜʘʶʪ, ð ʠ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʦʙʨʘʪʠʣʠ 
ʚʥʠʤʘʥʠʝ ʢʦʤʧʘʥʠʠ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʥʠʰʫ: ʜʝʪʩʢʫʶ ʦʜʝʞʜʫ. ʉʦʟʜʘʪʝʣʠ ʨʝʩʫʨʩʘ 
ʢʦʪʦʨʳʝ ʩʘʤʠ ʷʚʣʷʶʪʩʷ ʝʛʦ ʘʢʪʠʚʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʠʩʣʫʰʘʣʠʩʴ ʢ 
ʧʨʝʜʣʦʞʝʥʠʶ. ʉʝʛʦʜʥʷ ʢʦʤʧʘʥʠʷ ʩʤʝʩʪʠʣʘ ʬʦʢʫʩ ʥʘ ʜʝʪʝʡ. ʕʪʦ ʦʧʨʘʚʜʘʥʥʳʡ ʰʘʛ, 
ʚʝʜʴ ʦʥʠ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʪ ʠ ʢʘʞʜʳʝ ʧʦʣʛʦʜʘ ʠʤ ʪʨʝʙʫʝʪʩʷ ʥʦʚʳʡ ʛʘʨʜʝʨʦʙ! 
ʇʦʜʧʠʩʯʠʢʠ ʨʝʩʫʨʩʘ ʣʶʙʷʪ ʧʦʣʫʯʘʪʴ ʧʦ ʧʦʯʪʝ ʧʘʢʝʪʝ çʥʦʚʦʡè ʦʜʝʞʜʦʡ. ʕʪʦ ʧʦʭʦʞʝ 
ʥʘ ʧʦʜʘʨʦʢ: ʚʳ ʟʥʘʝʪʝ, ʯʪʦ ʦʥ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʘʩ, ʥʦ ʥʝ ʟʥʘʝʪʝ ʥʘʚʝʨʥʷʢʘ, ʯʪʦ ʚʘʩ 
ʦʞʠʜʘʝʪ. 
ɽʩʣʠ ʚʳ ʥʝ ʤʦʞʝʪʝ ʦʧʨʝʜʝʣʠʪʴ, ʩʦʟʨʝʣ ʣʠ ʚʘʰ ʛʘʨʜʝʨʦʙ ʜʣʷ ʦʙʤʝʥʘ, 
ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʦʧʨʦʩʥʠʢʦʤ thredUP, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ 
ʩʪʦʠʪ ʦʜʝʞʜʘ, ʢʦʪʦʨʫʶ ʚʳ ʥʝ ʥʦʩʠʪʝ. ThredUP ʧʦʤʦʞʝʪ ʚʘʤ ʨʘʩʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ 
ʝʜʠʥʠʮ ʦʜʝʞʜʳ ʚʘʤ ʥʫʞʥʦ ʦʙʤʝʥʷʪʴ, ʝʝ ʩʪʦʠʤʦʩʪʴ ʚ ʜʦʣʣʘʨʘʭ, ʘ ʪʘʢʞʝ ʚ ʢʘʢʫʶ 
ʩʫʤʤʫ ʚʘʤ ʦʙʦʡʜʝʪʩʷ ʦʙʥʦʚʣʝʥʠʝ ʛʘʨʜʝʨʦʙʘ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʨʦʝʢʪʘ.  
ʅʦʚʘʷ ʢʦʤʧʘʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʰʦʢʦʣʘʜʘ ʠʟ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ ʊʉʅʆ ʧʨʠʤʝʥʷʝʪ 
ʥʝʪʠʧʠʯʥʳʡ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʜʭʦʜ ʢ ʚʦʚʣʝʯʝʥʠʶ ʢʣʠʝʥʪʦʚ. 
ʊʉʅʆ ʧʨʦʠʟʚʦʜʠʪ çʙʝʪʘ-ʚʝʨʩʠʠè ʪʝʤʥʦʛʦ ʰʦʢʦʣʘʜʘ. ʆʧʠʨʘʷʩʴ ʥʘ ʦʪʟʳʚʳ ʢʣʠʝʥʪʦʚ ʠ 
ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʚʢʫʩʦʚ, ʢʦʤʧʘʥʠʷ ʚʳʧʫʩʢʘʝʪ ʥʦʚʳʝ ʚʝʨʩʠʠ 
ʰʦʢʦʣʘʜʘ ʩ ʧʦʨʘʟʠʪʝʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ð ʢʘʞʜʳʝ 26 ʯʘʩʦʚ. ɺʝʨʩʠʷ 1.0 ʟʘ ʛʦʜ ʧʨʦʰʣʘ 
ʯʝʨʝʟ 1026 ʠʪʝʨʘʮʠʡ. ɼʣʷ ʜʝʛʫʩʪʘʮʠʠ ʰʦʢʦʣʘʜʘ ʚʣʘʜʝʣʴʮʳ ʢʦʤʧʘʥʠʠ ʨʘʟʨʘʙʦʪʘʣʠ 
ʚʢʫʩʦʚʫʶ ʧʘʣʠʪʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʭʘʨʘʢʪʝʨʥʳʭ ʚʢʫʩʦʚ ʢʘʢʘʦ-ʙʦʙʦʚ: 



ʰʦʢʦʣʘʜʥʦʛʦ, ʬʨʫʢʪʦʚʦʛʦ, ʦʨʝʭʦʚʦʛʦ, ʮʚʝʪʦʯʥʦʛʦ ʠ ʮʠʪʨʫʩʦʚʦʛʦ. ʇʦʩʢʦʣʴʢʫ ʊʉʅʆ ʩ 
ʬʘʥʘʪʠʟʤʦʤ ʧʦʜʭʦʜʠʪ ʢ ʤʝʩʪʫ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʚʳʨʘʱʠʚʘʥʠʶ ʢʘʢʘʦ-ʙʦʙʦʚ ʠ 
ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʦʙʩʪʚʝʥʥʦʛʦ ʰʦʢʦʣʘʜʘ, ʦʥʘ ʤʦʞʝʪ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 
ʜʝʛʫʩʪʘʮʠʠ ʠ ʦʪʟʳʚʳ ʢʣʠʝʥʪʦʚ. ʂʦʤʧʘʥʠʠ, ʧʦʜʦʙʥʳʝ ʊʉʅʆ ʠ thredUP, ʧʦʩʪʦʷʥʥʦ 
ʟʘʜʘʶʪ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ ʚʦʧʨʦʩʳ: çɽʩʪʴ ʣʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ ʠʣʠ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʚʳ 
ʭʦʪʝʣʠ ʙʳ ʦʪ ʥʘʩ ʧʦʣʫʯʘʪʴ? ɽʩʪʴ ʣʠ ʜʨʫʛʠʝ ʙʨʝʥʜʳ, ʢʦʪʦʨʳʝ ʚʘʤ ʥʨʘʚʷʪʩʷ? ʂʘʢ ʝʱʝ 
ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ ʚʘʰʫ ʞʠʟʥʴ ʧʨʦʱʝ, ʜʝʰʝʚʣʝ ʠ ʧʨʠʷʪʥʝʝ?è 
ʆʪ ʮʠʬʨʦʚʦʛʦ ʢ ʬʠʟʠʯʝʩʢʦʤʫ 
ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʚʩʝ ʙʦʣʴʰʝ ʵʣʝʤʝʥʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʩʝʪʷʤ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʚʝʱʝʡ, 
ʧʦʩʪʫʧʘʶʱʘʷ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ð ʪʘʢʠʭ ʢʘʢ ʚʩʪʨʦʝʥʥʳʝ ʯʠʧʳ, 
ʤʦʙʠʣʴʥʳʝ GPS, ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ ʤʝʪʢʠ RFID ʠ ʰʪʨʠʭʢʦʜʳ UPC, ð ʤʦʞʝʪ 
ʩʦʝʜʠʥʷʪʴʩʷ ʩ ʜʘʥʥʳʤʠ ʠʟ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʦʨʪʨʝʪʦʚ 
ʧʨʝʜʧʦʯʪʝʥʠʡ ʢʣʠʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʦ, ʢʘʢʠʤ ʙʨʝʥʜʘʤ ʦʥʠ ʜʦʚʝʨʷʶʪ. ɺʢʣʶʯʝʥʠʝ 
ʜʘʥʥʳʭ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʚʝʱʝʡ ʠʤʝʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʦʚʳʝ ʩʝʪʠ ʥʝ 
ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʮʠʬʨʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʵʣʝʢʪʨʦʥʥʳʝ ʢʥʠʛʠ; 
ʩʝʛʦʜʥʷ ʦʥʠ ʤʦʛʫʪ ʩʦʝʜʠʥʠʪʴ ʚʘʩ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʫʩʣʫʛʘʤʠ, ʥʘʧʨʠʤʝʨ ʩ 
ʛʦʨʷʯʝʡ ʝʜʦʡ (ʢ ʩʦʞʘʣʝʥʠʶ, ʧʝʨʝʜʘʚʘʪʴ ʝʝ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ ʧʦʢʘ ʯʪʦ ʥʘʫʯʠʣʠʩʴ 
ʨʘʟʚʝ ʯʪʦ ʚ çɿʚʝʟʜʥʦʤ ʧʫʪʠè). 
ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʤʝʩʪ ʚ ʨʝʩʪʦʨʘʥʘʭ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ 
ʧʨʠʣʦʞʝʥʠʷ ʆʨʝʧʊʘʓʝ. ʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʚʳ ʚʳʭʦʜʠʪʝ ʠʟ ʢʠʥʦʪʝʘʪʨʘ ʚ ʮʝʥʪʨʝ 
ʛʦʨʦʜʘ. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʤʦʙʠʣʴʥʦʤ ʪʝʣʝʬʦʥʝ ʦʧʨʝʜʝʣʠʪ ʚʘʰʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ 
ʧʦʢʘʞʝʪ ʙʣʠʟʣʝʞʘʱʠʝ ʨʝʩʪʦʨʘʥʳ, ʛʜʝ ʝʩʪʴ ʩʚʦʙʦʜʥʳʝ ʩʪʦʣʠʢʠ. ɺʳ ʤʦʞʝʪʝ 
ʧʨʦʩʤʦʪʨʝʪʴ ʤʝʥʶ ʠ ʦʪʟʳʚʳ, ʫʟʥʘʪʴ ʤʘʨʰʨʫʪ ʠ ʟʘʢʘʟʘʪʴ ʩʪʦʣʠʢ. ʄʦʙʠʣʴʥʘʷ ʩʝʪʴ 
ʦʧʨʝʜʝʣʷʝʪ ʚʘʰʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʩʦʝʜʠʥʷʝʪ ʚʘʩ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ 
ʬʠʟʠʯʝʩʢʠʤ ʤʝʩʪʦʤ, ʨʝʩʪʦʨʘʥʦʤ. ʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ʧʨʝʜʣʘʛʘʝʪ ʦʪʟʳʚʳ ʧʦʩʝʪʠʪʝʣʝʡ 
ʠ ʧʦʤʦʛʘʝʪ ʧʨʠʥʷʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ. ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʦʪʧʨʘʚʠʪʴ 
ʩʦʦʙʱʝʥʠʝ ʚ ʚʳʙʨʘʥʥʳʡ ʨʝʩʪʦʨʘʥ, ʠ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ð ʩʢʘʞʝʤ, ʦʩʪʨʘʷ ʣʘʧʰʘ 
ʧʦ-ʩʳʯʫʘʥʴʩʢʠðʙʫʜʝʪ ʞʜʘʪʴ ʚʘʩ ʧʦ ʧʨʠʙʳʪʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʆʨʝʧʊʘʓʝ ʠ ʝʛʦ ʩʝʪʴ 
ʨʝʩʪʦʨʘʥʦʚ ʩʧʦʩʦʙʥʳ ʩʘʤʦ-ʦʙʫʯʘʪʴʩʷ, ʦʩʦʙʝʥʥʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳ ʦʩʪʘʚʣʷʝʪʝ 
ʦʪʟʳʚʳ ʦ ʧʦʥʨʘʚʠʚʰʠʭʩʷ ʠ ʥʝ ʧʦʥʨʘʚʠʚʰʠʭʩʷ ʚʘʤ ʨʝʩʪʦʨʘʥʘʭ. ʕʪʦʪ ʨʝʩʫʨʩ ʩʦʙʠʨʘʝʪ 
ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦʙʳ ʚ ʙʫʜʫʱʝʤ ʜʝʣʘʪʴ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʝ 
ʧʨʝʜʣʦʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʣʠʯʥʦ ʜʣʷ ʚʘʩ. ʕʪʦ ʧʦʭʦʞʝ ʥʘ ʪʦ, ʢʘʢ ʙʫʜʪʦ ʚ ʚʘʰʝʤ 
ʤʦʙʠʣʴʥʦʤ ʪʝʣʝʬʦʥʝ ʞʠʚʝʪ ʚʘʰ ʣʠʯʥʳʡ ʜʚʦʨʝʮʢʠʡ, ʢʦʪʦʨʳʡ ʧʨʝʢʨʘʩʥʦ ʦʩʚʝʜʦʤʣʝʥ 
ʦ ʚʘʰʠʭ ʚʢʫʩʘʭ, ʣʶʙʠʤʦʤ ʩʪʦʣʠʢʝ ʚ ʨʝʩʪʦʨʘʥʝ ʠ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʥʘʧʠʪʢʘʭ. 
ʈʝʩʪʦʨʘʥʳ ʪʦʞʝ ʦʩʪʘʶʪʩʷ ʚ ʚʳʠʛʨʳʰʝ, ʧʦʪʦʤʫ ʯʪʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʛʘʝʪ ʠʤ 
ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʪʦʢ ʧʦʩʝʪʠʪʝʣʝʡ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʟʘʧʘʩʘʤʠ 
ʧʨʦʜʫʢʪʦʚ ʠ ʟʘʧʦʣʥʷʪʴ ʩʪʦʣʠʢʠ, ʜʝʣʘʷ ʧʨʠʚʷʟʘʥʥʳʝ ʢʦ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʠʷ. 
ʅʝʜʘʚʥʦ ʢʦʤʧʘʥʠʷ Volkswagen ʦʙʲʷʚʠʣʘ ʦʙ ʦʪʢʨʳʪʦʤ ʢʦʥʢʫʨʩʝ ʠʥʥʦʚʘʮʠʡ ʥʘ 
ʩʦʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ 
ʙʫʜʫʱʝʛʦ. ʋʯʘʩʪʥʠʢʘʤ ʢʦʥʢʫʨʩʘ, ʢʦʪʦʨʳʡ ʥʘʟʚʘʣʠ ɸʨʨ My Ride, ʧʨʝʜʣʘʛʘʝʪʩʷ 
ʨʘʟʨʘʙʦʪʘʪʴ ʣʶʙʦʝ ʧʦʣʝʟʥʦʝ, ʥʘ ʠʭ ʚʟʛʣʷʜ, ʧʨʠʣʦʞʝʥʠʝ ʚ ʣʶʙʦʡ ʢʘʪʝʛʦʨʠʠ ð 
ʵʢʦʤʦʙʠʣʴʥʦʩʪʴ, ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ ʠʣʠ ʠʛʨʳ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʝʪʝʡ ʠ 
ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʪ.ʜ. 
ʅʘʧʨʠʤʝʨ, ʫʯʘʩʪʥʠʢʠ ʤʦʛʫʪ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʧʨʦʱʘʝʪ 
ʢʦʤʤʫʥʠʢʘʮʠʶ ʤʝʞʜʫ ʘʚʪʦʤʦʙʠʣʷʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʮʝʥʪʨʦʤ (ʪʝʭʥʦʣʦʛʠʠ car-to-
car communication) ʠʣʠ ʧʦʟʚʦʣʷʝʪ ʚʦʜʠʪʝʣʷʤ ʨʝʟʝʨʚʠʨʦʚʘʪʴ ʤʝʩʪʘ ʚ ʦʪʝʣʷʭ ʠ ʪʫʨʳ 
ʧʦ ʭʦʜʫ ʧʦʝʟʜʢʠ. ɺ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʢʦʩʥʦʚʝʥʠʷʤʠ ʧʘʣʴʮʝʚ ʚʳ 
ʩʤʦʞʝʪʝ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʘʤ ʠ ʫʩʣʫʛʘʤ ʚ ʪʝʢʫʱʝʤ ʨʝʞʠʤʝ. 
Volkswagen ʦʪʢʨʳʚʘʝʪ ʜʚʝʨʠ ʢ ʥʦʚʦʡ ʤʦʜʝʣʠ çʘʚʪʦʤʦʙʠʣʴ ʢʘʢ ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ 
ʧʣʘʪʬʦʨʤʘè, ʧʨʝʜʣʘʛʘʷ ʩʪʦʨʦʥʥʠʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʫʶ 



ʵʢʦʩʠʩʪʝʤʫ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʨʘʩʰʠʨʠʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɻʦʚʦʨʠʪʴ ʧʦʢʘ ʨʘʥʦ, ʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ 
ʦʙʝʱʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʳʛʦʜʳ ʜʣʷ ʢʦʤʧʘʥʠʡ ʠ ʜʣʷ ʥʘʩ, ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʄʳ ʧʝʨʝʞʠʚʘʝʤ ʥʦʚʳʡ ʵʪʘʧ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. ʉʦʝʜʠʥʷʷ ʚʤʝʩʪʝ ʚʩʶ 
ʠʥʬʦʨʤʘʮʠʶ ð ʢʘʩʘʝʪʩʷ ʣʠ ʦʥʘ ʣʠʯʥʦ ʤʝʥʷ ʠʣʠ, ʥʘʧʨʠʤʝʨ, ʛʨʫʧʧʳ ʞʝʥʱʠʥ, ʩ 
ʢʦʪʦʨʳʤʠ ʫ ʥʘʩ ʩʦʚʧʘʜʘʶʪ ʥʝʢʠʝ ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʣʠ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ, ð 
ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʜʝʣʘʪʴ ʤʥʝ ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, 
ʧʝʨʝʜ ʢʦʪʦʨʳʤʠ ʤʥʝ ʙʫʜʝʪ ʪʨʫʜʥʦ ʫʩʪʦʷʪʴ. 
ɿʘʜʘʯʘ ʨʝʘʣʠʟʫʶʱʝʛʦ mesh-ʤʦʜʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ð ʚ ʧʦʣʥʦʡ ʤʝʨʝ 
ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʜʣʷ 
ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦʜ ʨʝʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ. ʋʩʧʝʰʥʳʝ mesh-ʢʦʤʧʘʥʠʠ 
ʩʢʨʫʧʫʣʝʟʥʦ ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʢʣʠʝʥʪʦʚ, ʢʦʤʙʠʥʠʨʫʶʪ ʝʝ ʩ ʜʘʥʥʳʤʠ, 
ʧʦʩʪʫʧʘʶʱʠʤʠ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, ʠ ʠʩʧʦʣʴʟʫʶʪ ʵʪʠ 
ʩʚʝʜʝʥʠʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʠ ʠʭ ʜʨʫʟʝʡ 
ʪʘʢ, ʢʘʢ ʦʥʠ ʠ ʥʝ ʤʝʯʪʘʣʠ. 
ɺʦʟʤʦʞʥʦʩʪʠ ʩʝʪʠ. ʕʬʬʝʢʪ ʨʳʯʘʛʘ 
ʅʦʚʳʡ ʵʪʘʧ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʨʝʚʦʣʶʮʠʠ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ mesh-ʤʦʜʝʣʷʤ. ʀʩʪʦʨʠʷ 
ʨʘʟʚʠʪʠʷ ʚʝʙ-ʢʦʤʤʝʨʮʠʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ, ʢʘʢ ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʩʪʴ ʠ ʮʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ. ʇʝʨʚʘʷ ʚʦʣʥʘ ʠʥʪʝʨʥʝʪ-ʢʦʤʧʘʥʠʡ 
ʬʦʢʫʩʠʨʦʚʘʣʘʩʴ ʥʘ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ 
ð ʧʨʦʜʘʞʘ ʫʩʣʫʛ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. ʅʦ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʢʦʤʧʘʥʠʠ ʥʘʢʘʧʣʠʚʘʣʠ 
ʚʩʝ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ, ʦʥʠ ʥʘʯʘʣʠ ʦʩʦʟʥʘʚʘʪʴ ʝʝ ʮʝʥʥʦʩʪʴ. ʆʥʘ ʧʦʟʚʦʣʷʣʘ ʠʤ 
ʚʳʷʚʣʷʪʴ ʮʝʣʝʚʳʭ ʢʣʠʝʥʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʜ ʥʠʭ ʧʨʝʜʣʦʞʝʥʠʷ ʮʠʬʨʦʚʳʭ 
ʧʨʦʜʫʢʪʦʚ. ʊʘʢ, ʢʦʤʧʘʥʠʷ Yahoo! ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʧʨʝʜʣʦʞʠʣʘ ʙʝʩʧʣʘʪʥʳʡ ʩʝʨʚʠʩ 
ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʜʘʚʘʣ ʝʡ ʚ ʨʫʢʠ ʧʨʦʩʪʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 
ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ 
ʩʝʨʚʠʩ Yahoo! Photos, ʧʣʶʩ ʵʬʬʝʢʪʠʚʥʳʡ ʢʘʥʘʣ ʜʦʩʪʘʚʢʠ ʧʨʝʜʣʦʞʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ 
ʧʝʨʩʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ ʧʨʝʚʨʘʪʠʣʦ Yahoo! ʠʟ ʘʥʦʥʠʤʥʦʛʦ 
ʙʨʘʫʟʝʨʘ ʚ ʙʨʘʫʟʝʨ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʚʣʘʜʝʣʴʮʘ ʵʣʝʢ-
ʪʨʦʥʥʦʛʦ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ. ʊʘʢʦʝ ʧʨʝʚʨʘʱʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʣʦ ʮʝʥʥʦʩʪʴ 
ʨʝʢʣʘʤʥʦʛʦ ʙʠʟʥʝʩʘ ʢʦʤʧʘʥʠʠ ʠ ʧʦʟʚʦʣʠʣʦ Yahoo! ʧʨʝʜʣʘʛʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʝʙ-
ʩʝʨʚʠʩʳ ʚ ʨʘʤʢʘʭ ʪʦʡ ʞʝ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
ɿʘʪʝʤ ʠʥʪʝʨʥʝʪ-ʢʦʤʧʘʥʠʠ ʥʘʫʯʠʣʠʩʴ ʟʘʨʘʙʘʪʳʚʘʪʴ ʜʝʥʴʛʠ ʥʘ ʧʨʦʜʘʞʝ ʠʥʬʦʨʤʘʮʠʠ 
ʪʨʝʪʴʠʤ ʩʪʦʨʦʥʘʤ. Google ʧʨʦʜʘʝʪ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ð ʥʘʧʨʠʤʝʨ, ʩʣʦʚʦ çʟʘʩʦʚè 
ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʘʥʦ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʫ ʟʘʤʦʯʥʦ-ʩʢʦʙʷʥʳʭ ʠʟʜʝʣʠʡ. ʉ ʚʩʪʫʧʣʝʥʠʝʤ 
ʀʥʪʝʨʥʝʪʘ ʚ ʵʧʦʭʫ Web 2.0 ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʧʦʟʚʦʣʠʣʠ ʢʣʠʝʥʪʘʤ ʩʪʘʪʴ ʘʢʪʠʚʥʳʤʠ 
ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. ʅʘʧʨʠʤʝʨ, Yelp ʧʨʦʮʚʝʪʘʝʪ 
ʪʦʣʴʢʦ ʣʠʰʴ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʤʠʣʣʠʦʥʳ ʣʶʜʝʡ ʦʮʝʥʠʚʘʶʪ ʠ ʢʦʤʤʝʥʪʠʨʫʶʪ ʩʚʦʡ 
ʦʧʳʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. ɼʠʘʣʦʛ ʷʚʣʷʝʪʩʷ ʜʚʫʩʪʦʨʦʥʥʠʤ, 
ʯʪʦ ʜʝʣʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʝʱʝ ʮʝʥʥʝʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʣʝʝ ʛʣʫʙʦʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ 
ʢʣʠʝʥʪʦʚ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʩʦʮʠʘʣʴʥʳʝ 
ʩʝʪʠ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 
Web 2.0 ʚʠʜʦʠʟʤʝʥʠʣ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʠ 
ʢʦʤʧʘʥʠʷʤʠ. ʊʘʢ, ʩʝʛʦʜʥʷ ʢʣʠʝʥʪʳ ʚʧʦʣʥʝ ʤʦʛʫʪ ʧʨʝʜʦʧʨʝʜʝʣʠʪʴ ʫʩʧʝʭ ʠʣʠ ʧʨʦʚʘʣ 
ʥʝʢʦʪʦʨʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ ʯʝʨʝʟ ʩʚʦʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʦʪʟʳʚʳ ʠ ʞʘʣʦʙʳ. ʇʦʪʨʝʙʠ-
ʪʝʣʠ ʩʪʘʣʠ ʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʦʡ ʩʠʣʦʡ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, ʢʘʢʠʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ 
ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʦʤʧʘʥʠʷʤʠ ʠ ʢʘʢ ʦʥʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. ʂʦʛʜʘ ʵʪʠ ʥʦʚʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ ʚ ʨʝʘʣʴʥʦʤ 
ʚʨʝʤʝʥʠ, ʨʦʞʜʘʝʪʩʷ ʥʝʯʪʦ ʨʝʚʦʣʶʮʠʦʥʥʦ ʥʦʚʦʝ. ʋʩʧʝʰʥʳʝ ʢʦʤʧʘʥʠʠ ʚʩʝ ʪʠʨʝ 
ʧʨʠʚʣʝʢʘʶʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ 



ʨʘʟʨʘʙʦʪʢʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʚʦʠʭ ʧʈÁɼʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 
ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʜʦʩʪʘʚʣʷʶʪʩʷ ʝʤʫ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʠ ʚʨʝʤʷ.  
ɺ ʩʚʦʝʡ ʥʦʚʦʡ ʢʥʠʛʝ çʉʠʣʘ ʠʤʧʫʣʴʩʘè (The Power of Pull) ɼʞʦʥ ʍʝʡʛʣ, ɼʞʦʥ ʉʠʣʠ 
ɹʨʘʫʥ ʠ ʃʵʥʛ ɼʵʚʠʩʦʥ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʢʦʤʧʘʥʠʠ ʦʢʦʥʯʘʪʝʣʴʥʦ 
ʦʪʦʡʜʫʪ ʦʪ ʩʪʘʨʦʡ ʩʭʝʤʳ ð ʧʨʦʪʦʣʢʥʫʪʴ ʢʣʠʝʥʪʘʤ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʪʦʚʘʨʥʦ-
ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥʠ ʙʫʜʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʣʠʝʥʪʘʤ ʜʦʩʪʫʧ ʢ 
ʧʨʦʜʫʢʪʘʤ ʠ ʫʩʣʫʛʘʤ ʚ ʪʦʤ ʤʝʩʪʝ, ʚ ʪʦ ʚʨʝʤʷ ʠ ʪʝʤ ʩʧʦʩʦʙʦʤ, ʢʦʪʦʨʳʡ ʠʭ ʫʩʪʨʘʠʚʘʝʪ. 
ʂʦʤʧʘʥʠʷ ʥʝ ʧʨʦʪʘʣʢʠʚʘʝʪ ʩʚʦʠ ʧʨʦʜʫʢʪʳ; ʢʣʠʝʥʪʳ ʚʳʪʷʛʠʚʘʶʪ ʠʭ ʩʘʤʠ. ɺ ʵʪʦʤ 
ʩʮʝʥʘʨʠʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʪʦʞʝ ʙʝʨʝʪ ʚʝʨʭ ʥʘʜ ʚʣʘʜʝʥʠʝʤ. 
ʈʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʚʦʟʛʣʘʚʣʷʶʪ ʵʪʫ ʪʝʥʜʝʥʮʠʶ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ 
ʢʦʣʣʝʢʪʠʚʥʳʝ ʟʥʘʥʠʷ, ʥʘʢʦʧʣʝʥʥʳʝ ʥʘʤʠ ʦ ʪʦʤ, ʯʪʦ ʨʘʙʦʪʘʝʪ ʚʦ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʝ 
ʜʣʷ ʮʠʬʨʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʠ ʧʨʠʤʝʥʷʶʪ ʠʭ ʢ ʬʠʟʠʯʝʩʢʠʤ ʧʨʦʜʫʢʪʘʤ ʠ 
ʫʩʣʫʛʘʤ. ʕʪʦ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ. ʄʦʙʠʣʴʥʳʡ ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 
ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʥʘʡʪʠ ʜʨʫʛʠʭ 
ʣʶʜʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʯʪʦ-ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 
ʯʝʣʦʚʝʢʫ ʥʫʞʥʦ ʧʦʜʥʷʪʴʩʷ ʩʦ ʩʪʫʣʘ, ʯʪʦʙʳ ʫʯʘʩʪʚʦʚʘʪʴ, ʪ. ʝ. ʵʪʦ ʨʝʘʣʴʥʳʡ 
çʬʠʟʠʯʝʩʢʠʡè, ʘ ʥʝ ʚʠʨʪʫʘʣʴʥʳʡ ʦʧʳʪ. ʆʧʠʨʘʷʩʴ ʥʘ ʀʥʪʝʨʥʝʪ, ʤʦʙʠʣʴʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ ʠ ʬʠʟʠʯʝʩʢʠʝ ʤʝʩʪʘ ʠ ʧʨʦʜʫʢʪʳ, ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʜʦʩʪʘʚʣʷʪʴ ʘʢʪʫʘʣʴʥʳʝ 
ʧʨʝʜʣʦʞʝʥʠʷ ʢʣʠʝʥʪʫ ʚ ʫʜʦʙʥʦʝ ʤʝʩʪʦ ʠ ʚʨʝʤʷ. ʊʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʩʝʛʦʜʥʷ 
ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʣʦʞʝʥʠʷ ʆʨʝʧʊʘʓʝ ʤʦʞʝʪ ʚ ʧʦʩʣʝʜʥʶʶ ʤʠʥʫʪʫ ʟʘʢʘʟʘʪʴ ʩʪʦʣʠʢ ʚ 
ʨʝʩʪʦʨʘʥʝ ʧʦ ʤʦʙʠʣʴʥʦʤʫ ʪʝʣʝʬʦʥʫ, ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʦʥ ʩʤʦʞʝʪ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ 
çʥʘʟʥʘʯʠʪʴ ʩʚʠʜʘʥʠʝè ʩ ʚʝʣʦʩʠʧʝʜʦʤ, ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʣʠ ʘʚʪʦʤʦʙʠʣʝʤ. 
ʏʫʞʠʝ ʤʠʣʣʠʘʨʜʳ. ʅʘʰʝ ʥʘʩʣʝʜʩʪʚʦ, ʠʣʠ ʂʪʦ ʩʪʦʠʪ ʥʘ ʤʦʠʭ ʧʣʝʯʘʭ? 
ʈʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʪʘʢʞʝ ʩʪʘʨʪʫʶʪ ʩ ʦʛʨʦʤʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ 
ʧʨʝʠʤʫʱʝʩʪʚʦʤ. ʅʘ ʨʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 
ʧʦʪʨʘʯʝʥʳ ʤʠʣʣʠʘʨʜʳ ʜʦʣʣʘʨʦʚ, ʠ ʜʝʡʩʪʚʫʶʱʠʝ ʩʝʛʦʜʥʷ ʢʨʫʧʥʳʝ ʧʣʘʪʬʦʨʤʳð
ʪʘʢʠʝ ʢʘʢ Amazon, Google, 3G, Facebook, PayPal ʠ eBayðʩʫʱʝʩʪʚʝʥʥʦ 
 ʩʥʠʟʠʣʠ ʬʠʥʘʥʩʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʙʘʨʴʝʨʳ ʜʣʷ ʟʘʧʫʩʢʘ ʩʪʘʨʪ-ʘʧʦʚ. ʕʪʦʪ ʢʣʶʯʝʚʦʡ 
ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ ʀʥʪʝʨʥʝʪʘ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ mesh-ʤʦʜʝʣʠ. ʅʘ 
ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʘ ʜʦ ʤʘʨʢʝʪʠʥʛʘ mesh-ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʘʢʪʠʚʳ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʚʣʘʜʝʶʪ, ʥʦ ʢ ʢʦʪʦʨʳʤ ʠʤʝʶʪ 
ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ. ʅʘʧʨʠʤʝʨ, eBay ʧʝʨʚʦʡ ʚʥʝʜʨʠʣʘ ʛʣʦʙʘʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ ʚ 
mesh-ʩʪʠʣʝ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʧʨʦʜʘʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʯʪʦ ʫʛʦʜʥʦ. ɼʨʫʛʠʝ 
ʜʦʩʪʫʧʥʳʝ ʘʢʪʠʚʳ ʚʢʣʶʯʘʶʪ ʩʝʨʚʠʩʳ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, 
ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʦʯʪʦʚʳʝ ʩʣʫʞʙʳ, ʵʢʩʧʨʝʩʩ-ʧʦʯʪʫ UPS ʠ FedEx. ɻʨʘʤʦʪʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ, ʦʪʣʘʞʝʥʥʳʭ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʘʢʪʠʚʦʚ 
ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ ʠ ʨʠʩʢʠ ʥʘʯʘʣʘ ʥʦʚʦʛʦ ʙʠʟʥʝʩʘ. ʈʘʩʰʠʨʝʥʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʩʥʠʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʠʟʜʝʨʞʢʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ, ʧʦʯʝʤʫ ʵʪʠ ʩʪʘʨʪʘʧʳ ʥʘʯʠʥʘʶʪ 
ʧʨʦʮʚʝʪʘʪʴ ʝʜʚʘ ʣʠ ʥʝ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. ɽʩʣʠ ʙʳ ʤʳ ʟʘʧʫʩʢʘʣʠ Ofoto ʩʝʛʦʜʥʷ, 
ʧʨʝʜʣʘʛʘʷ ʪʝ ʞʝ ʩʘʤʳʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ (ʥʘʜʝʞʥʦʝ ʩʝʪʝʚʦʝ ʭʨʘʥʠʣʠʱʝ, ʩʠʩʪʝʤʳ 
ʟʘʢʘʟʦʚ, ʩʝʨʚʝʨʥʳʝ backend-ʩʠʩʪʝʤʳ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʧʝʯʘʪʠ ʠ ʜʦʩʪʘʚʢʠ 
ʬʦʪʦʛʨʘʬʠʡ), ʧʦ ʤʦʠʤ ʦʮʝʥʢʘʤ, ʥʘʤ ʙʳ ʭʚʘʪʠʣʦ ʧʨʠʤʝʨʥʦ 10% ʠʟ ʪʝʭ ʧʦʯʪʠ $60 ʤʣʥ, 
ʢʦʪʦʨʳʝ ʧʦʥʘʜʦʙʠʣʠʩʴ ʚ ʪʦ ʚʨʝʤʷ. ʇʦʯʝʤʫ? ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʝʛʦʜʥʷ ʩʝʪʠ ʦʙʣʘʯʥʳʭ 
ʚʳʯʠʩʣʝʥʠʡ, ʠʥʩʪʨʫʤʝʥʪʳ, ʨʝʟʝʨʚʳ ʪʘʣʘʥʪʦʚ ʠ ʧʨʦʜʘʚʮʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʢʘʢ ʫʩʣʫʛʠ (SaaS) ʧʦʟʚʦʣʷʶʪ ʚʳʡʪʠ ʥʘ ʨʳʥʦʢ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʠ ʩ ʥʘʤʥʦʛʦ ʤʝʥʴʰʠʤ 
ʢʘʧʠʪʘʣʦʤ. ʅʦʚʳʝ ʨʝʘʣʠʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝ ʘʩʧʝʢʪʳ ʟʘʧʫʩʢʘ 
ʚʝʥʯʫʨʥʦʡ ʢʦʤʧʘʥʠʠ (ʢʦʣʠʯʝʩʪʚʦ ʥʫʞʥʦʛʦ ʰʪʘʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʪʨʝʙʫʝʤʦʝ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ), ʧʦʟʚʦʣʷʷ 
ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʫʩʧʝʰʥʳʡ ʩʪʘʨʪ ʠ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ ʢʦʤʧʘʥʠʶ ʜʣʷ ʨʦʩʪʘ. 
 



 
ɺʝʩʦʤʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ 
ɼʣʷ  ʨʝʘʣʠʟʫʶʱʠʭ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʫʤʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʦʪʝʥʮʠʘʣ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʉʢʘʞʝʤ, ʋ ʚʘʩ 10 000 ʢʣʠʝʥʪʦʚ, ʫ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ 
ʧʦ 200 ʠ ʙʦʣʴʰʝ ʜʨʫʟʝʡ ʥʘ Facebook ʠʣʠ Orkut. ʊʝʧʝʨʴ ʧʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ ʚʳ ʚʧʝ-
ʯʘʪʣʷʝʪʝ ʠʭ ʢʘʯʝʩʪʚʦʤ ʚʘʰʝʛʦ ʩʝʨʚʠʩʘ. ɼʘʞʝ ʝʩʣʠ ʭʦʪʷ ʙʳ ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʦʜʝʣʠʪʩʷ 
ʚʦʩʪʦʨʞʝʥʥʳʤʠ ʦʪʟʳʚʘʤʠ ʦ ʚʘʰʝʡ ʢʦʤʧʘʥʠʠ ʩʦ ʩʚʦʠʤʠ ʜʨʫʟʴʷʤʠ ʠ ʯʣʝʥʘʤʠ ʩʝʤʴʠ 
ʥʘ ʩʦʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʠʣʠ ʧʨʦʩʪʦ ʫʧʦʤʷʥʝʪ ʦ ʚʘʩ ʟʘ ʯʘʰʝʯʢʦʡ ʢʦʬʝ, ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ 
ʚʧʝʯʘʪʣʷʶʱʠʤ. ʕʪʦ ʵʬʬʝʢʪ ʨʳʯʘʛʘ. 
ɺ Ofoto ʤʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʧʨʦʜʚʠʛʘʣʠ ʦʙʤʝʥ ʮʠʬʨʦʚʳʤʠ ʬʦʪʦʛʨʘʬʠʷʤʠ ʚʥʫʪʨʠ 
ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʧʦʜʧʠʩʯʠʢʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʠʭ ʜʨʫʟʝʡ ʠ ʯʣʝʥʦʚ ʩʝʤʴʠ. ʄʳ ʟʥʘʣʠ, 
ʯʪʦ ʣʶʜʷʤ ʥʨʘʚʠʪʩʷ ʜʝʣʠʪʴʩʷ ʬʦʪʦʛʨʘʬʠʷʤʠ ʦ ʧʨʦʰʝʜʰʠʭ ʩʦʙʳʪʠʷʭ ʠ 
ʤʝʨʦʧʨʠʷʪʠʷʭ, ʠ ʬʦʨʤʠʨʦʚʘʣʠ ʥʘʰʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɺ ʪʦ 
ʚʨʝʤʷ ʦʜʠʥ ʯʝʣʦʚʝʢ ʦʙʤʝʥʠʚʘʣʩʷ ʬʦʪʦʘʣʴʙʦʤʘʤʠ ʚ ʩʨʝʜʥʝʤ ʩ ʧʷʪʴʶ-ʰʝʩʪʴʶ 
ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ. ʅʘʧʨʠʤʝʨ, ʦʥ ʰʝʣ ʥʘ ʚʝʯʝʨʠʥʢʫ, ʜʝʣʘʣ ʤʥʦʛʦ ʬʦʪʦʛʨʘʬʠʡ ʠ 
ʚʳʢʣʘʜʳʚʘʣ ʠʭ ʥʘ ʩʘʡʪ. ɼʨʫʟʴʷ ʠ ʯʣʝʥʳ ʩʝʤʴʠ ʚʠʜʝʣʠ ʬʦʪʦʛʨʘʬʠʠ, ʟʘʢʘʟʳʚʘʣʠ 
ʧʝʯʘʪʴ ʧʦʥʨʘʚʠʚʰʠʭʩʷ ʩʥʠʤʢʦʚ ʠ ʯʘʩʪʦ ʩʦʟʜʘʚʘʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʘʢʢʘʫʥʪʳ ʥʘ ʩʘʡʪʝ. 
ʄʳ ʧʣʘʪʠʣʠ ʟʘ ʧʨʠʚʣʝʯʝʥʠʝ ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ ʠ ʧʷʪʝʨʳʭ ʧʦʣʫʯʘʣʠ ʙʝʩʧʣʘʪʥʦ. ʊʘʢ 
ʥʘʟʳʚʘʝʤʳʡ ʩʝʪʝʚʦʡ ʵʬʬʝʢʪ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣ ʥʦʚʳʤ ʷʚʣʝʥʠʝʤ, ʥʦ ʩ ʪʝʭ ʧʦʨ ʦʥ 
ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʙʨʘʣ ʩʠʣʫ. ʅʦʚʳʝ ʬʦʪʦʩʝʨʚʠʩʳ, ʪʘʢʠʝ ʢʘʢ Olapic, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʟʘʛʨʫʟʠʪʴ ʩʥʠʤʢʠ ʥʘ ʦʜʠʥ ʩʘʡʪ ʠ ʦʪʩʶʜʘ ʨʘʟʤʝʱʘʪʴ ʠʭ ʥʘ ʜʨʫʛʠʭ ʩʦʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ. 
 
ʅʘʤʳʚʘʝʤ ʟʦʣʦʪʦ,ʠʣʠ ʇʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʤʦʠʤ ʜʨʫʛʦʤ, ʬʠʣʴʪʨʦʤ 
 
 
ɺ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʥʝʢʦʪʦʨʳʝ ʣʶʜʠ ʠʛʨʘʶʪ ʨʦʣʴ çʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʝʡè. ɺ 
ʥʝʢʦʪʦʨʳʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʷ ʩʘʤʘ ʧʨʠʥʘʜʣʝʞʫ ʢ ʯʠʩʣʫ ʪʘʢʠʭ ʣʶʜʝʡ. ʄʦʠ ʜʨʫʟʴʷ ʚʩʝ 
ʚʨʝʤʷ ʦʞʠʜʘʶʪ ʦʪ ʤʝʥʷ ʥʦʚʦʡ ʤʫʟʳʢʠ, ʥʦʚʳʭ ʠʤʝʥ ʭʫʜʦʞʥʠʢʦʚ, ʨʝʢʦʤʝʥʜʘʮʠʡ ʭʦʨʦ-
ʰʠʭ ʨʝʩʪʦʨʘʥʦʚ ʠ ʙʘʨʦʚ ʠʣʠ ʥʦʚʳʭ ʠʥʪʝʨʝʩʥʳʭ ʤʝʩʪ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ. ʊʦʯʥʦ ʪʘʢ ʞʝ 
ʚ ʤʦʝʡ ʞʠʟʥʠ ʝʩʪʴ ʜʨʫʟʴʷ-ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʤʦʡ ʚʳʙʦʨ ʚ ʜʨʫʛʠʭ 
ʦʙʣʘʩʪʷʭ. ɽʩʣʠ ʪʘʢʦʡ ʯʝʣʦʚʝʢ ʩʦʚʝʪʫʝʪ ʤʥʝ ʧʨʦʯʠʪʘʪʴ ʢʥʠʛʫ, ʧʦʩʣʫʰʘʪʴ ʥʦʚʦʛʦ 
ʠʩʧʦʣʥʠʪʝʣʷ, ʧʦʩʝʪʠʪʴ ʨʝʩʪʦʨʘʥ ʠʣʠ ʧʦʩʤʦʪʨʝʪʴ ʬʠʣʴʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʷ ʧʦʩʣʝʜʫʶ 
ʝʛʦ ʩʦʚʝʪʫ. (ʈʘʟʫʤʝʝʪʩʷ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʟʥʘʢʦʤʳʭ ʷ ʩʨʘʟʫ ʞʝ ʦʪʧʨʘʚʣʷʶ ʚ 
ʢʦʨʟʠʥʫ çʠʛʥʦʨʠʨʦʚʘʪʴè.) ʋ ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ 500 ʠ ʙʦʣʴʰʝ ʜʨʫʟʝʡ ʥʘ 
Facebook ʠʣʠ ʧʦʜʧʠʩʯʠʢʦʚ ʥʘ Twitter. ɽʩʣʠ ʦʥ ʦʙʣʘʜʘʝʪ ʚʣʠʷʥʠʝʤ ʭʦʪʷ ʙʳ ʥʘ 
ʧʦʣʦʚʠʥʫ ʠʟ ʥʠʭ, ʵʪʦ ʨʝʘʣʴʥʳʡ ʨʳʯʘʛ ʜʣʷ ʙʠʟʥʝʩʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʠʥʮʠʧʝ çmeshè. 
ʀʩʩʣʝʜʦʚʘʥʠʝ, ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʦʝ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʝʡ McKinsey, 
ʫʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʨʝʢʦʤʝʥʜʘʮʠʷ ʠʟ çʥʘʜʝʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘè, ʪʘʢʦʛʦ ʢʘʢ ʜʨʫʛ ʠʣʠ ʯʣʝʥ 
ʩʝʤʴʠ, ʠʤʝʝʪ ʝ 50 ʨʘʟ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʫʙʝʜʠʪʴ ʯʝʣʦʚʝʢʘ ʢʫʧʠʪʴ ʧʨʦʜʫʢʪ ʠʣʠ 
ʧʦʧʨʦʙʦʚʘʪʴ ʥʦʚʳʡ ʙʨʝʥʜ. 
ʂʘʢ ʧʦʢʘʟʘʣʦ ʪʦ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʫʩʪʥʘʷ ʨʝʢʣʘʤʘ ð çʛʣʘʚʥʳʡ ʬʘʢʪʦʨè, ʩʪʦʷʱʠʡ ʟʘ 
20-50% ʚʩʝʭ ʧʦʢʫʧʦʢ; ʢʨʦʤʝ ʪʦʛʦ, ʦʥʦ ʧʦʜʯʝʨʢʥʫʣʦ ʨʘʩʪʫʱʫʶ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʩʝʪʝʡ ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʡ ʪʝʥʜʝʥʮʠʠ. ʊʘʢ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʢʘʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ 
ʩʪʘʚʢʫ ʥʘ çʤʘʩʩʳè, ʦʢʘʟʳʚʘʶʪʩʷ ʥʘʤʥʦʛʦ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʘʷ ʨʝʢʣʘʤʘ. 
ʄʳ ʧʨʠʩʫʪʩʪʚʫʝʤ ʧʨʠ ʨʦʞʜʝʥʠʠ ʥʦʚʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʬʝʥʦʤʝʥʘ. ʂʦʛʜʘ ʯʝʣʦʚʝʢ 
ʜʝʣʠʪʩʷ ʩʚʦʠʤ ʦʧʳʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ RedesignMe, UpMyStreet, MOG, BigCarrot ʠʣʠ 
ParkingCarma ʥʘ Facebook, Bebo ʠʣʠ Twitter, ʦʥ çʦʙʫʯʘʝʪè ʩʚʦʠʭ ʜʨʫʟʝʡ ʠ ʢʦʣʣʝʛ. ɸ 
ʦʥʠ ʩʢʦʨʝʝ ʧʦʚʝʨʷʪ ʝʛʦ ʩʣʦʚʘʤ, ʯʝʤ ʪʦʤʫ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʩʝʙʝ ʢʦʤʧʘʥʠʷ. ʀʟʚʝʩʪʥʳʡ 
ʤʘʨʢʝʪʦʣʦʛ ʉʪʠʚʝʥ ɸʜʜʠʩ ʥʘʟʚʘʣ ʵʪʦ çʵʬʬʝʢʪʦʤ ʢʫʨʘʪʦʨʘè. ʊʘʢʦʡ ʬʝʥʦʤʝʥ 
ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣ ʩʠʪʫʘʮʠʶ ʜʣʷ ʢʦʤʧʘʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ ʩʯʘʩʪʣʠʚʳʤʠ 
ʚʨʝʤʝʥʘʤʠ, ʢʦʛʜʘ ʦʥʠ ʤʦʛʣʠ ʪʱʘʪʝʣʴʥʦ ʦʙʝʨʝʛʘʪʴ ʩʚʦʠ ʙʨʝʥʜʳ, ʫʚʝʨʝʥʥʳʝ ʚ ʪʦʤ, 



ʯʪʦ ʣʶʜʠ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʪʦʣʴʢʦ ʠʟ ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʫʩʪ ʯʝʨʝʟ ʪʨʠ 
ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʥʘʣʘ. ʂʘʢ ʧʠʰʝʪ ɸʜʜʠʩ, çʢʦʤʧʘʥʠʠ ʧʫʛʘʝʪ ʥʝ ʚʘʰʘ ʧʦʢʫʧʘʪʝʣʴʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʢ ʪʘʢʦʚʘʷ, ʘ ʚʘʰʝ ʚʣʠʷʥʠʝ ʥʘ ʤʠʣʣʠʦʥʳ ʜʨʫʛʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʘʢ 
ʢʫʨʘʪʦʨʘ. ʂʫʨʘʪʦʨʘ ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʧʨʦʜʫʢʪʳ, 
ʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʚʧʝʯʘʪʣʝʥʠʷʤʠ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʠ ʨʘʟʦʙʣʘʯʘʪʴ ʣʶʙʦʡ ʦʙʤʘʥ. 
ʂʫʨʘʪʦʨʘ ʩ ʰʠʨʦʯʘʡʰʝʡ ʘʫʜʠʪʦʨʠʝʡ. ʀ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʦʰʠʙʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ 
ʩʦʚʝʨʰʠʪʴ ʢʦʤʧʘʥʠʷ, ð ʠʛʥʦʨʠʨʦʚʘʪʴ ʢʫʨʘʪʦʨʘ, ʢʦʪʦʨʦʤʫ ʚʝʨʷʪè. 
ʈʝʩʫʨʩ Kickstarter, ʥʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʤʠʢʨʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʪʚʦʨʯʝʩʢʠʭ 
ʧʨʦʝʢʪʦʚ, ʩʦʟʥʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʠ ʵʬʬʝʢʪ 
ʢʫʨʘʪʦʨʘ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ. ʂʦʤʧʘʥʠʷ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʧʨʠʛʣʘʰʘʝʪ 
ʥʘ ʩʚʦʡ ʩʘʡʪ ʠʟʚʝʩʪʥʳʭ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʣʠʷʥʠʝʤ ʠ ʠʤʝʶʪ ʰʠʨʦʢʫʶ 
ʘʫʜʠʪʦʨʠʶ. 
 
ɾʠʟʥʴ ʚ ʩʪʠʣʝ çmeshè. ʆʯʝʥʴ ʢʨʫʪʦ 
 
ʃʶʜʠ, ʢʦʪʦʨʳʝ ʬʠʥʘʥʩʠʨʫʶʪ ʪʚʦʨʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʥʘ Kickstarter ʠʣʠ ʜʝʣʘʶʪ ʚʠʥʦ 
ʚʤʝʩʪʝ ʩ Crushpad, ʩʯʠʪʘʶʪ ʩʝʙʷ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʤʠ, ʧʨʦʜʚʠʥʫʪʳʤʠ ʠ 
ʜʠʥʘʤʠʯʥʳʤʠ ð ʠʜʫʱʠʤʠ ʚ ʘʚʘʥʛʘʨʜʝ ʥʦʚʦʡ ʚʦʣʥʳ. ʆʥʠ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ ʦʯʝʥʴ 
ʢʨʫʪʳʤʠ. Mesh-ʤʦʜʝʣʴ ʜʝʣʘʝʪ ʣʶʜʝʡ ʩʯʘʩʪʣʠʚʳʤʠ. ʉʝʛʦʜʥʷ ʤʥʦʛʠʝ ʩʪʨʝʤʷʪʩʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ mesh-ʧʣʘʪʬʦʨʤʳ ʠ ʚʝʩʪʠ ʞʠʟʥʴ ʚ ʩʪʠʣʝ çmeshè ʪʦʯʥʦ 
ʪʘʢ ʞʝ, ʢʘʢ ʢʦʛʜʘ-ʪʦ ʭʦʪʝʣʠ ʢʫʧʠʪʴ ʄʈɿ-ʧʨʦʠʛʨʳʚʘʪʝʣʴ, ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʠʣʠ 
ʚʥʝʜʦʨʦʞʥʠʢ. ɾʠʪʴ ʚ ʩʪʠʣʝ çmeshè ʧʨʦʱʝ ʠ ʫʚʣʝʢʘʪʝʣʴʥʝʝ. ʕʪʦ ʧʨʠʜʘʝʪ ʚʘʤ ʩʪʘʪʫʩ. 
ʕʪʦ ʦʯʝʥʴ ʤʦʜʥʦ. 
ʃʶʜʷʤ ʥʨʘʚʠʪʩʷ ʵʢʦʥʦʤʠʪʴ ʜʝʥʴʛʠ ʠ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʙʦʛʘʯʝ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ 
ʟʘʪʨʘʪ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ. ʅʦ ʦʧʳʪ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʩʪʠʣʝ çmeshè ʜʘʝʪ ʣʶʜʷʤ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʙʦʣʝʝ ʩʦʩʪʦʷʪʝʣʴʥʳʤʠ ʠ ʚ ʜʨʫʛʠʭ 
ʦʪʥʦʰʝʥʠʷʭ. ʇʦ ʚʩʝʤʫ ʤʠʨʫ ʩʝʛʦʜʥʷ ʦʱʫʱʘʝʪʩʷ ʚʧʦʣʥʝ ʦʩʷʟʘʝʤʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʯʫʚʩʪʚʝ ʦʙʱʥʦʩʪʠ. ʗ ʙʳʣʘ ʧʨʠʷʪʥʦ ʧʦʨʘʞʝʥʘ ʦʜʥʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʢʦʪʦʨʦʝ ʧʨʦʚʝʣʘ 
ʚ ʠʶʣʝ 2009 ʛ. ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ The Eden Project ʧʦ ʚʩʝʡ ɺʝʣʠʢʦ-
ʙʨʠʪʘʥʠʠ. ʇʨʦʝʢʪ ʥʘʟʳʚʘʣʩʷ çɹʦʣʴʰʦʡ ʦʙʝʜè. ʇʦʯʪʠ ʤʠʣʣʠʦʥ ʯʝʣʦʚʝʢ ʚʳʰʣʠ ʥʘ 
ʫʣʠʮʳ, ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʚʦʠʤʠ ʜʦʤʘʤʠ ʩʪʦʣʳ, ʚʳʥʝʩʣʠ ʝʜʫ ʠ ʦʙʝʜʘʣʠ ʚʤʝʩʪʝ ʩʦ 
ʩʚʦʠʤʠ ʩʦʩʝʜʷʤʠ. ʈʘʩʩʢʘʟʳ, ʬʦʪʦ- ʠ ʚʠʜʝʦʨʝʧʦʨʪʘʞʠ ʦʙ ʵʪʦʤ ʩʦʙʳʪʠʠ ʙʳʣʠ ʚʳʣʦ-
ʞʝʥʳ ʥʘ Flickr, YouTube ʠ ʜʨʫʛʠʭ ʩʘʡʪʘʭ. ʕʪʦ ʙʳʣʦ ʫʜʠʚʠʪʝʣʴʥʦʝ ʟʨʝʣʠʱʝ. ʗ ʙʳʣʘ 
ʧʦʨʘʞʝʥʘ ʪʝʤ, ʯʪʦ ʙʨʠʪʘʥʮʳ, ʢʦʪʦʨʳʭ ʪʨʫʜʥʦ ʥʘʟʚʘʪʴ ʩʘʤʦʡ ʦʪʢʨʳʪʦʡ ʠ 
ʵʢʩʧʘʥʩʠʚʥʦʡ ʥʘʮʠʝʡ ʥʘ ʧʣʘʥʝʪʝ, ʧʦʯʫʚʩʪʚʦʚʘʣʠ ʦʩʪʨʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʱʫʪʠʪʴ 
ʩʚʦʝ ʝʜʠʥʝʥʠʝ ʩ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ ʪʘʢʠʤ ʥʝʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ. 
ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʛʝʥʝʨʠʨʫʶʪ ʙʦʣʴʰʝ 
ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʘʢʪʦʚ ʩ ʩʦʦʙʱʝʩʪʚʘʤʠ, 
ʢʦʪʦʨʳʝ ʦʥʠ ʦʙʩʣʫʞʠʚʘʶʪ, ʦʥʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʵʪʦʪ ʙʦʛʘʪʳʡ ʩʦʮʠʘʣʴʥʳʡ ʦʧʳʪ. 
ʂʦʥʮʝʧʮʠʷ çmeshè ʠʟʦʙʠʣʫʝʪ ʪʨʘʥʩʬʦʨʤʘʪʠʚʥʳʤʠ ʠʜʝʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 
ʥʝʦʞʠʜʘʥʥʳʤ ʦʙʨʘʟʦʤ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ ʚ ʣʠʯʥʦʡ ʠ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ. ɻʣʫʙʦʢʦʝ ʟʥʘʥʠʝ ʩʦʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʥʠ ʦʙʩʣʫʞʠʚʘʶʪ, 
ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʯʣʝʥʳ ʩʯʠʪʘʶʪ ʮʝʥʥʳʤ, ʠ ʩʦʟʜʘʥʠʝ ʪʘʢʦʡ ʮʝʥʥʦʩʪʠð
ʠʤʧʝʨʘʪʠʚ ʜʣʷ ʣʶʙʦʡ mesh-ʢʦʤʧʘʥʠʠ. ɽʩʣʠ ʚʳ ʵʪʦ ʜʝʣʘʝʪʝ, ʚʘʩ ʙʫʜʫʪ ʣʶʙʠʪʴ ʟʘ ʵʪʦ 
ʠ ʪʦʞʝ ʩʯʠʪʘʪʴ çʦʯʝʥʴ ʢʨʫʪʳʤè.  
 
 

 

 

 

 

 



 
ʇʈʀʄɽʈ ʀɿ ɾʀɿʅʀ 
 
Kickstarter 
ɺ ʘʧʨʝʣʝ 2009 ʛ. ʚ ʀʥʪʝʨʥʝʪ ʚʦʨʚʘʣʩʷ ʥʦʚʳʡ ʨʝʩʫʨʩ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʪʚʦʨʯʝʩʢʠʭ 
ʠʜʝʡ ʠ ʧʨʦʝʢʪʦʚ. ɼʠʟʘʡʥʝʨʳ, ʩʦʟʜʘʪʝʣʠ ʬʠʣʴʤʦʚ, ʞʫʨʥʘʣʠʩʪʳ, ʠʟʦʙʨʝʪʘʪʝʣʠ, 
ʭʫʜʦʞʥʠʢʠ ʠ ʜʨʫʛʠʝ ʪʚʦʨʯʝʩʢʠʝ ʣʠʯʥʦʩʪʠ  ʥʘʯʘʣʠ  ʩʪʝʢʘʪʴʩʷ  ʥʘ  Kickstarter,  
ʠʥʪʝʨʥʝʪ-ʧʣʦʱʘʜʢʫ, ʛʜʝ ʦʥʠ ʤʦʛʣʠ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʤʘʪʝʨʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ 
ʜʣʷ ʚʦʧʣʦʱʝʥʠʷ ʚ ʞʠʟʥʴ ʩʚʦʠʭ ʠʜʝʡ. ʇʨʝʜʣʦʞʝʥʥʳʡ Kickstarter ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ 
ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʣʠʯʥʳʤʠ ʠʥʚʝʩʪʠʮʠʷʤʠ: ʩʦʟʜʘʪʝʣʠ 
ʧʨʦʝʢʪʦʚ ʩʦʭʨʘʥʷʶʪ 100% ʧʨʘʚ ʥʘ ʩʚʦʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. 
ʈʘʟʤʝʱʝʥʠʝ ʧʨʦʝʢʪʘ ʥʘ Kickstarter ʙʝʩʧʣʘʪʥʦ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʪʴ ʦ ʥʝʤ 
ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʧʨʠʛʣʘʰʝʥʠʶ ʠ ʪʦʣʴʢʦ ʥʘʭʦʜʷʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ. ʆʩʥʦʚʘʪʝʣʴ ʨʝʩʫʨʩʘ ʇʝʨʨʠ ʏʝʥ ʛʦʚʦʨʠʪ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ð 
ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʦʚ ʩʦ  ʚʩʝʛʦ  ʤʠʨʘ.  ʏʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʧʨʦʝʢʪ, ʩʦʟʜʘʪʝʣʠ ʫʢʘʟʳʚʘʶʪ 
ʪʨʝʙʫʝʤʫʶ ʩʫʤʤʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʫ ʁʧʦ ʧʨʘʚʠʣʘʤ ʨʝʩʫʨʩʘ ʥʫʞʥʦ ʩʦʙʨʘʪʴ ʚ 
ʪʝʯʝʥʠʝ 90 ʜʥʝʡ. Kickstarter ʢʦʥʩʫʣʴʪʠʨʫʝʪ ʩʦʟʜʘʪʝʣʝʡ ʧʨʦʝʢʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʠʭ 
ʦʧʠʩʘʪʴ ʠ ʢʘʢʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʧʨʝʜʣʦʞʠʪʴ, ʯʪʦʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʩʧʦʥʩʦʨʦʚ ʠ 
ʧʨʠʚʣʝʯʴ ʥʝʦʙʭʦʜʠʤʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ. ɺʦʟʥʘʛʨʘʞʜʝʥʠʝ 
ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʧʨʦʩʪʦʡ ʘʚʪʦʨʫʯʢʠ ʩ ʥʘʟʚʘʥʠʝʤ ʧʨʦʝʢʪʘ ʟʘ ʚʟʥʦʩ $5 ʜʦ 
ʧʦʣʝʪʘ ʥʘ ʚʦʟʜʫʰʥʦʤ ʰʘʨʝ ʟʘ ʚʟʥʦʩ ʚ $150. 
ʇʦʩʣʝ  ʪʦʛʦ  ʢʘʢ  ʤʠʢʨʦʩʧʦʥʩʦʨʳ  ʩʜʝʣʘʶʪ  ʧʦʞʝʨʪʚʦʚʘʥʠʷ, ʠʭ ʨʝʛʫʣʷʨʥʦ 
ʠʥʬʦʨʤʠʨʫʶʪ ʦ  ʭʦʜʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ  ʧʨʦʝʢʪʘ. ɽʩʣʠ çʧʦʢʨʦʚʠʪʝʣʠè 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʝʛʦ ʫʩʧʝʭʝ, ʦʥʠ ʤʦʛʫʪ ʩʚʷʟʘʪʴʩʷ   ʧʦ  ʵʣʝʢʪʨʦʥʥʦʡ   ʧʦʯʪʝ   ʩ   
ʩʦʟʜʘʪʝʣʝʤ,   ʨʘʟʤʝʩʪʠʪʴ ʩʩʳʣʢʫ ʥʘ ʦʧʠʩʘʥʠʝ ʧʨʦʝʢʪʘ ʥʘ ʩʚʦʠʭ ʩʪʨʘʥʠʯʢʘʭ ʥʘ 
Facebook ʠʣʠ ʥʘʧʠʩʘʪʴ ʧʦʩʪ ʥʘ Twitter, ʯʪʦʙʳ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʧʨʦʝʢʪʝ ʠ ʧʦʤʦʯʴ ʩʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʫʤʤʫ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʣʘʚʠʥʦʦʙʨʘʟʥʦʡ  
ʧʦʜʜʝʨʞʢʝ  ʧʨʦʮʝʩʩ  ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʦʯʝʥʴ ʙʳʩʪʨʦ: ʦʜʠʥ ʧʨʦʝʢʪ ʧʦ ʠʟʜʘʥʠʶ ʢʥʠʛʠ 
ʩʪʦʠʤʦʩʪʴʶ $8900 ʙʳʣ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥ ʥʘ 200% ʟʘ ʧʝʨʚʳʝ 48 ʯʘʩʦʚ. ɼʘʞʝ ʝʩʣʠ 
ʮʝʣʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʝʚʳʰʝʥʘ, ʚʟʥʦʩʳ ʧʨʠʥʠʤʘʶʪʩʷ ʜʦ ʦʢʦʥʯʘʥʠʷ 
ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʨʦʢʘ. Kickstarter ʚʟʠʤʘʝʪ ʩʙʦʨ ʚ ʨʘʟʤʝʨʝ  5% ʦʪ ʩʦʙʨʘʥʥʦʡ ʩʫʤʤʳ. 
ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ: ʜʝʥʴʛʠ ʧʝʨʝʭʦʜʷʪ ʚ ʨʫʢʠ ʩʦʟʜʘʪʝʣʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʦʝʢʪ 
ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥ ʧʦʣʥʦʩʪʴʶ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʩʝ ʜʝʥʴʛʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʥʘ 
ʩʯʝʪʘ ʩʧʦʥʩʦʨʦʚ. 
ɺʤʝʩʪʝ ʩ ʩʦʟʜʘʪʝʣʷʤʠ ʧʨʦʝʢʪʦʚ ʦʥʠ ʧʨʠʚʣʝʢʘʶʪ ʥʘ ʩʘʡʪ ʩʚʦʠʭ ʜʨʫʟʝʡ, ʨʦʜʥʳʭ ʠ 
ʟʥʘʢʦʤʳʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʠʛʨʳʚʘʶʪ ʚʩʝ: ʫ ʩʧʦʥʩʦʨʦʚ ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʴʰʝ 
ʚʦʟʤʦʞʥʦʩʪʝʡ ʥʘʡʪʠ ʥʦʚʳʝ ʠʥʪʝʨʝʩʥʳʝ ʧʨʦʝʢʪ,r ʘ ʫ ʪʚʦʨʯʝʩʢʠʭ ʣʶʜʝʡ ð ʦʪʳʩʢʘʪʴ 
ʙʦʣʴʰʝ ʩʧʦʥʩʦʨʦʚ. ʇʦ ʩʣʦʚʘʤ ʇʝʨʨʠ ʏʝʥʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʝʢʪʦʚ ʠ ʦʙʲʝʤ ʦʧʝʨʘʮʠʡ 
ʥʘ Kickstarter ʝʞʝʤʝʩʷʯʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 20%. Kickstarter ʠʤʝʝʪ ʦʪʣʘʞʝʥʥʳʡ 
ʤʝʭʘʥʠʟʤ, ʨʘʩʪʫʱʫʶ ʘʫʜʠʪʦʨʠʶ ʩʦʟʜʘʪʝʣʝʡ ʧʨʦʝʢʪʦʚ ʠ ʙʠʟʥʝʩ-ʘʥʛʝʣʦʚ ʠ ʦʪʣʠʯʥʫʶ 
ʠʜʝʶ ð ʠʜʝʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʫʩʧʝʭʘ mesh-ʤʦʜʝʣʠ. ʅʝʜʘʚʥʦ ʚʦ ʌʨʘʥʮʠʠ ʙʳʣ 
ʟʘʧʫʱʝʥ ʘʥʘʣʦʛʠʯʥʳʡ ʩʝʨʚʠʩ Kisskissbankbank. 
 

 

 

 

 
 

 

 

 

 



ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ 

ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ . ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ 

ʥʘʧʨʦ- ",. ʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ Å ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ 

ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ 

ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-

ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,; ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ 

ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠ-' ʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. 

ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ^ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳ"" ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ   ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʝ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ  ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɹ ʉʝʚʝʨʥʦʡ ɸʤʝʨʛ" ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪ 

ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘ; ʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ 

ʠ ʚ ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ  ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. 

ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʦʝʟʜʢʠ ʚ 

ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ 

ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, 

ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, 

ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ 

ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ 

ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ 

ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, 

ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ 

ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ ʪʝ5ʧ-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 
ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ 
ʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ 

ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ. 
ʍʦʪʷ mesh-ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʚʦʝ 

ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʪʦʢ, ʙʦʣʪʦʚ ʠ ʛʘʝʢ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ 

ʟʥʘʢʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʤʝʥʝʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʦʤʝʨʘ ISBN ʜʣʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ. ʉʘʤʘ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʰʠʨʦʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʚʝʪʘʝʪ. 



ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ 

ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʬʦʨʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ 

ʥʘʜ ʥʠʤʠ ʩ ʮʝʣʴʶ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʩʝʢʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦ, ʯʪʦ ʩʣʫʞʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʤ ʠʥʪʝʨʝʩʘʤ 

ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʘʩʪʦ ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʢʦʨʧʦʨʘʮʠʷ Apple ʧʦʜʚʝʨʛʣʘʩʴ ʢʨʠʪʠʢʝ ʟʘ 

ʪʦ, ʯʪʦ ʥʝ ʚʢʣʶʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʪʝʭʥʦʣʦʛʠʠ Adobe Flash ʚ ʩʚʦʡ ʥʦʚʳʡ iPad. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ 

ʢʨʘʩʦʯʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. Apple, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʩʪʘʚʢʫ 

ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʧʨʠʥʷʪʠʷ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ. 

ɺʦʟʤʦʞʥʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ Apple, iPad ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʠʪ ʣʫʯʰʫʶ ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ 

ʧʣʘʪʬʦʨʤʫ, ʯʝʤ Flash. ʅʦ ʧʦʢʘ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʝʥʳ ʩ ʤʝʥʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɿʘʙʝʨʠʪʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʪʥʦ 
ʇʨʝʜʳʜʫʱʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè ð çʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ð ʩʝʛʦʜʥʷ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʤʠʨʘ. ʂʘʢ ʧʨʝʜʣʘʛʘʶʪ ʚ 

ʩʚʦʝʡ ʢʥʠʛʝ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè (Cradle to 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   6? 
Cradle) ʄʠʭʘʵʣʴ ɹʨʘʫʥʛʘʨʪ ʠ ʋʠʣʴʷʤ ʄʘʢʜʦʥʘʭ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʨʦʡʪʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʣʠ 

ʪʝʭʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʞʠʟʥʴ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ ʧʦʦʱʨʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʮʝʣʦʩʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ 

ʢʦʣʳʙʝʣʠè ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʦʪʭʦʜʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝ ʩʪʦʣʴʢʦ ʥʦʚʳʭ 

çʟʝʣʝʥʳʭè ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʚʝʱʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʧʨʠʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ 

ʤʘʪʝʨʠʘʣʳ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʚʝʣʦʩʠʧʝʜ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ 

ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʜʘʞʝ ʝʩʣʠ ʦ ʥʝʤ ʭʦʨʦʰʦ ʟʘʙʦʪʠʪʴʩʷ. ʎʝʣʴ ð ʥʘʯʘʪʴ ʩ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, 

ʩʦʭʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘʰʘ ɿʝʤʣʷðʵʪʦ ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ. 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ ʩʦʭʨʘʥʷʝʪ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ 

ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʪʭʦʜʦʚ. ʂʘʢ ʞʠʪʝʣʠ ɿʝʤʣʠ, ʤʳ ʚʩʝ 

ʜʦʣʞʥʳ ʵʪʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʯʠʪʝʣʴʥʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʚʩʝ ʢʦʤʧʘʥʠʠ 

ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, 

ʢʦʤʧʘʥʠʷ DuPont ʩʵʢʦʥʦʤʠʣʘ ʙʦʣʝʝ $2 ʤʣʨʜ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 70% ʟʘ 

ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛ. ɺʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ mesh-ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʋʜʦʙʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ  
66_____________________________________________MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ 

ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ 

ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ 

ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ 

ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ 

ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ 

ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ 



ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ 

ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ 

ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. 

ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ \ ʝʛʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ 

ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ƴ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ; ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, 

ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-

ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ 

ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ 

ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ 

ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ 

ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, 

ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ 

ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, 

ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ 

ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ niesh-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ 

ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-

ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ 

ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. 

ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ . ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ 

ʥʘʧʨʦ- ",. ʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ Å ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ 

ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ 

ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-

ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,; ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ 

ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠ-' ʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. 

ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ^ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳ"" ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘ, ʥʦʚʠʪʩʷ ʙʦʣʝʝ 

ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛ,ʛJ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʝ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠ~ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɹ ʉʝʚʝʨʥʦʡ ɸʤʝʨʛ" ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝ 

ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘ; ʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ 

ʠ ʚ ɸʤʩʪʝʨʜʘʤʝ ʪʘʛ* ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. 

ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣ ʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, 

ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ 

ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ 

ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ 

ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, 

ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ 

ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ ʪʝ5ʧ-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 
ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ 
ʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
ʉʆɼɽʈɾɸʅʀɽ: ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱ ʚ ʥʘʩʣʝʜʩʪʚʦè, ʠʣʠ ʢʦʥʝʮ ʤʫʩʦʨʥʳʤ ʩʚʘʣʢʘʤ; ʜʦʣʛʦʞʜʘʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʤʠʩʪʝʨʘ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ 
ʇʦʯʠʥʢʘ; ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ; ʚʩʝʛʜʘ ʦʜʫʰʝʚʣʷʡʪʝ ʧʨʠʨʦʜʫ. 
ʂʦʛʜʘ ʤʦʷ ʯʠʣʠʡʩʢʘʷ ʧʦʜʨʫʛʘ ɾʦʘʢʠʥʘ ʧʨʠʝʟʞʘʝʪ ʚ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʠ ʫ ʥʝʝ ʣʦʤʘʝʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪ, ʚʝʣʦʩʠʧʝʜ ʠʣʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʙʫʚʴʶ, ʦʥʘ ʚʩʝʛʜʘ ʩʧʨʘʰʠʚʘʝʪ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ. ʃʶʜʠ ʩʤʦʪʨʷʪ ʥʘ ʥʝʝ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʘ ʩʚʘʣʠʣʘʩʴ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ. 

çʆʪʨʝʤʦʥʪʠʨʦʚʘʪʴ? ð ʩʣʳʰʠʪ ʦʥʘ ʚ ʦʪʚʝʪ. ð ʅʦ ʟʘʯʝʤ? ɼʝʰʝʚʣʝ ʚʳʙʨʦʩʠʪʴ ʵʪʦ ʧʨʦʯʴ ʠ ʢʫʧʠʪʴ ʥʦʚʦʝè. ʕʪʫ ʬʨʘʟʫ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʧʦʩʪʦʷʥʥʦ. 

ʈʘʥʴʰʝ ʷ ʪʦʞʝ ʪʘʢ ʛʦʚʦʨʠʣʘ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪ ʵʪʦʡ ʬʨʘʟʳ ʫ ʚʘʩ ʚʦʣʦʩʳ ʜʦʣʞʥʳ ʚʩʪʘʚʘʪʴ ʜʳʙʦʤ. ʂʘʢ ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʟʘʤʝʪʠʣ ʘʨʭʠʪʝʢʪʦʨ ʋʣʣʴʷʤ 

ʄʘʢʜʦʥʘʭ, çʢʫʜʘ ʵʪʦ "ʧʨʦʯʴ"?è. 
ʄʘʥʪʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ, ʧʨʦʩʪʘ: çʇʨʦʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝè. ɼʦʚʝʜʝʥʥʘʷ ʜʦ ʢʨʘʡʥʦʩʪʠ, ʵʪʘ ʤʘʥʪʨʘ ʛʣʫʙʦʢʦ ʠʩʢʘʞʘʝʪ 

ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʠʜʘʥʠʷ ʠ,
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MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. 
ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ 

ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ 

ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ 

ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ 

ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ mesh-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʮʠʝʡ ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ. 
ʍʦʪʷ mesh-ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ 

ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʪʦʢ, ʙʦʣʪʦʚ ʠ ʛʘʝʢ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʟʥʘʢʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʤʝʥʝʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʦʤʝʨʘ ISBN ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ. ʉʘʤʘ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʰʠʨʦʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʚʝʪʘʝʪ. 
ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʬʦʨʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤʠ ʩ ʮʝʣʴʶ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʩʝʢʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦ, ʯʪʦ ʩʣʫʞʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʠʥʪʝʨʝʩʘʤ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʘʩʪʦ ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʢʦʨʧʦʨʘʮʠʷ Apple ʧʦʜʚʝʨʛʣʘʩʴ ʢʨʠʪʠʢʝ ʟʘ ʪʦ, ʯʪʦ ʥʝ ʚʢʣʶʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʪʝʭʥʦʣʦʛʠʠ Adobe Flash ʚ ʩʚʦʡ ʥʦʚʳʡ iPad. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʢʨʘʩʦʯʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. Apple, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʧʨʠʥʷʪʠʷ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺʦʟʤʦʞʥʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ Apple, iPad ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʠʪ ʣʫʯʰʫʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʯʝʤ Flash. ʅʦ ʧʦʢʘ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʝʥʳ ʩ ʤʝʥʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɿʘʙʝʨʠʪʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʪʥʦ 
ʇʨʝʜʳʜʫʱʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè ð çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ð ʩʝʛʦʜʥʷ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʤʠʨʘ. ʂʘʢ ʧʨʝʜʣʘʛʘʶʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè (Cradle to 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   6? 
Cradle) ʄʠʭʘʵʣʴ ɹʨʘʫʥʛʘʨʪ ʠ ʋʠʣʴʷʤ ʄʘʢʜʦʥʘʭ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʦʡʪʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʞʠʟʥʴ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ 

ʧʦʦʱʨʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʮʝʣʦʩʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ 

ʢʦʣʳʙʝʣʠè ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʦʪʭʦʜʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝ ʩʪʦʣʴʢʦ ʥʦʚʳʭ çʟʝʣʝʥʳʭè ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʭ ʚʝʱʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʧʨʠʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʚʝʣʦʩʠʧʝʜ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʜʘʞʝ ʝʩʣʠ ʦ 

ʥʝʤ ʭʦʨʦʰʦ ʟʘʙʦʪʠʪʴʩʷ. ʎʝʣʴ ð ʥʘʯʘʪʴ ʩ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʭʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘʰʘ ɿʝʤʣʷðʵʪʦ ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ 

ʩʦʭʨʘʥʷʝʪ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʪʭʦʜʦʚ. ʂʘʢ ʞʠʪʝʣʠ ɿʝʤʣʠ, ʤʳ ʚʩʝ ʜʦʣʞʥʳ 

ʵʪʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʯʠʪʝʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʚʩʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ DuPont 

ʩʵʢʦʥʦʤʠʣʘ ʙʦʣʝʝ $2 ʤʣʨʜ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 70% ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛ. ɺʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ mesh-ʤʦʜʝʣʠ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʋʜʦʙʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ  ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʥʘ ʚʘʰʝʡ ʪʘʣʠʠð ʧʨʦʡʪʠʩʴ ʧʝʰʢʦʤ ʪʨʠ ʢʚʘʨʪʘʣʘ ʜʦ ʛʘʨʘʞʘ 

ʘʚʪʦʧʨʦʢʘʪʘ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ, ʯʝʤ ʩʜʝʣʘʪʴ ʪʨʠ ʰʘʛʘ ʜʦ ʩʦʙʩʪʚʝʥʥʦʛʦ). 



ɽʚʨʦʧʝʡʮʳ ʜʦʙʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʙʦʨʴʙʝ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʙʦʨ ʦʪʩʣʫʞʠʚʰʝʡ ʩʚʦʡ ʚʝʢ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʤʦʱʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ çʦʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʘʢʪʠʢ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʉʐɸ (ʩʝʛʦʜʥʷ 

ʤʥʦʛʠʝ ʰʪʘʪʳ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʫʩʪʘʨʝʚʰʫʶ ʵʣʝʢʪʨʦʥʠʢʫ), ʥʘʣʦʛʦʚʳʝ ʜʦʣʣʘʨʳ ʜʦ ʩʠʭ ʧʦʨ ʩʫʙʩʠʜʠʨʫʶʪ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʜʫʪ ʥʘ ʦʧʣʘʪʫ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʥ ʜʣʷ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ 
ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ, ʦʥʠ ʣʫʯʰʝ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ ʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ, ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʞʘʣʦʙʘʭ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʦʙʠʨʘʝʤʳʝ ʜʘʥʥʳʝ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʯʪʦʙʳ 

ʪʝ ʤʦʛʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʨʦʜʫʢʪʳ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʜʝʣʝʥʳ ʦʪ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʛʨʦʤʥʦʡ ʧʨʦʧʘʩʪʴʶ ʟ ʚʠʜʝ ʨʦʟʥʠʯʥʦʛʦ ʢʘʥʘʣʘ ʜʠʩʪʨʠʙʫʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʠ ʧʦʣʥʦʮʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʡ ʚʳʧʫʩʢʘʝʪ ʥʘ ʨʳʥʦʢ ʥʦʚʫʶ ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ, ʩʢʘʞʝʤ, ʥʘ ʨʦʜʠʪʝʣʝʡ ʠʣʠ 

ʥʘʯʠʥʘʶʱʠʭ ʚʦʜʠʪʝʣʝʡ, ʩʣʫʞʙʘ ʘʚʪʦʧʨʦʢʘʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʘʜʝʟʝʤ ʙʝʩʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ 

ʦʧʨʦʩ ʩʨʝʜʠ ʢʣʠʝʥʪʦʚ ʪʘʢʦʡ ʩʣʫʞʙʳ, ʟʘʜʘʚ ʠʤ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʯʪʦ ʚʘʤ ʥʨʘʚʠʪʩʷ ʠ ʥʝ ʥʨʘʚʠʪʩʷ ʚ ʥʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ; ʥʘʩʢʦʣʴʢʦ 

ʪʨʫʜʥʦ ʙʳʣʦ ʢ ʥʝʤʫ ʧʨʠʚʳʢʥʫʪʴ; 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
71 
ʫʜʦʙʥʳ ʣʠ ʟʘʜʥʠʝ ʩʠʜʝʥʴʷ; ʣʝʛʢʦ ʣʠ ʙʳʣʦ ʧʦʜʢʣʶʯʠʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, GPS-ʥʘʚʠʛʘʪʦʨ ʠʣʠ ʤʘʛʥʠʪʦʣʫ ʠ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ; ʯʪʦ ʙʳ ʚʳ ʠʟʤʝʥʠʣʠ ʚ ʤʘʰʠʥʝ? ʕʪʦ çʜʦʙʨʦʜʝʪʝʣʴʥʳʡ ʢʨʫʛ ʜʦʚʝʨʠʷè mesh-ʤʦʜʝʣʠ ʚ ʜʝʡʩʪʚʠʠ: ʫʟʥʘʪʴ; ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ; 

ʠʛʨʘʪʴ; ʚʦʚʣʝʯʴʩʷ; ʧʦʚʪʦʨʠʪʴ. 
ʉʝʛʦʜʥʷʰʥʠʡ ʜʣʠʪʝʣʴʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʩʪʦ ʘʙʩʫʨʜʝʥ. ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʛʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʘʟʨʳʚ, 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, 

ʪʘʢʠʝ ʢʘʢ feedback 2.0 ʚʦ ʌʨʘʥʮʠʠ ʠ GetSatisfaction ʚ ʉʐɸ. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ, ʥʘʧʨʠʤʝʨ FixMyStreet ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʳʧʦʣʥʷʶʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʝʣʷʤ ʦʟʚʫʯʠʪʴ ʚʦʣʥʫʶʱʠʝ ʠʭ ʧʨʦʙʣʝʤʳ. 

ʉʤʦʪʨʠʪʝ ʚʜʘʣʴ. ʉʪʨʦʡʪʝ ʨʷʜʦʤ 
Mesh-ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʧʦʚʝʜʫʶʪ ʧʨʠʥʮʠʧʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ mesh-ʩʪʨʘʪʝʛʠʡ. ʅʝʤʝʮʢʠʡ ʩʘʡʪ Open 

Design ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ1 ʩ ʠʭ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʣʠʮʝʥʟʠʷʤʠ Creative Commons ʠ 

ʧʨʠʤʝʥʷʝʪ ʠʭ ʢ ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʤ ʧʨʦʜʫʢʪʘʤ. ʉʘʡʪ RedesignMe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʱʫʱʠʭ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, 

ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʜʣʘʛʘʶʪ. ʍʦʨʦʰʠʝ ʨʝʰʝʥʠʷ ʧʦʢʫʧʘʶʪʩʷ ʠ ʦʧʣʘʯʠʚʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʩʪʫʧʘʝʤ ʚ ʥʦʚʫʶ ʵʨʫ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ, ʰʠʨʦʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʝʪ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 
1 ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ð ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʭʦʜʥʳʡ ʢʦʜ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ ʦʪʢʨʳʪ ʠ ʦʙʱʝʜʦʩʪʫʧʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ. ðʇʨʠʤ. ʨʝʜ. 



 

 

 

 

 

 

 

 

 

 

 

66_____________________________________________MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð 

ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ 

ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ 

ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ 

ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ 

\ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ƴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ; ʦʯʝʥʴ ʤʘʣʦ 

ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ 

ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ 

ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ 

ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ 

ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 



ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ 

ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ 

ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ niesh-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ . ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ 

ʥʘʧʨʦ- ",. ʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ Å ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ 

ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,; ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠ-' ʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ 

ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ^ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ 

ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳ"" ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 

ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘ, ʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛ,ʛJ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʝ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠ~ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɹ ʉʝʚʝʨʥʦʡ ɸʤʝʨʛ" ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘ; ʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʛ* ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣ ʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣ̫ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ ʪʝ5ʧ-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ 
ʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
ʉʆɼɽʈɾɸʅʀɽ: ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè, ʠʣʠ ʢʦʥʝʮ ʤʫʩʦʨʥʳʤ ʩʚʘʣʢʘʤ; ʜʦʣʛʦʞʜʘʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʤʠʩʪʝʨʘ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ 
ʇʦʯʠʥʢʘ; ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ; ʚʩʝʛʜʘ ʦʜʫʰʝʚʣʷʡʪʝ ʧʨʠʨʦʜʫ. 
ʂʦʛʜʘ ʤʦʷ ʯʠʣʠʡʩʢʘʷ ʧʦʜʨʫʛʘ ɾʦʘʢʠʥʘ ʧʨʠʝʟʞʘʝʪ ʚ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʠ ʫ ʥʝʝ ʣʦʤʘʝʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪ, ʚʝʣʦʩʠʧʝʜ ʠʣʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʙʫʚʴʶ, ʦʥʘ ʚʩʝʛʜʘ ʩʧʨʘʰʠʚʘʝʪ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ. ʃʶʜʠ ʩʤʦʪʨʷʪ ʥʘ ʥʝʝ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʘ ʩʚʘʣʠʣʘʩʴ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ. 

çʆʪʨʝʤʦʥʪʠʨʦʚʘʪʴ? ð ʩʣʳʰʠʪ ʦʥʘ ʚ ʦʪʚʝʪ. ð ʅʦ ʟʘʯʝʤ? ɼʝʰʝʚʣʝ ʚʳʙʨʦʩʠʪʴ ʵʪʦ ʧʨʦʯʴ ʠ ʢʫʧʠʪʴ ʥʦʚʦʝè. ʕʪʫ ʬʨʘʟʫ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʧʦʩʪʦʷʥʥʦ. 

ʈʘʥʴʰʝ ʷ ʪʦʞʝ ʪʘʢ ʛʦʚʦʨʠʣʘ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪ ʵʪʦʡ ʬʨʘʟʳ ʫ ʚʘʩ ʚʦʣʦʩʳ ʜʦʣʞʥʳ ʚʩʪʘʚʘʪʴ ʜʳʙʦʤ. ʂʘʢ ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʟʘʤʝʪʠʣ ʘʨʭʠʪʝʢʪʦʨ ʋʣʣʴʷʤ 

ʄʘʢʜʦʥʘʭ, çʢʫʜʘ ʵʪʦ "ʧʨʦʯʴ"?è. 
ʄʘʥʪʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ, ʧʨʦʩʪʘ: çʇʨʦʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝè. ɼʦʚʝʜʝʥʥʘʷ ʜʦ ʢʨʘʡʥʦʩʪʠ, ʵʪʘ ʤʘʥʪʨʘ ʛʣʫʙʦʢʦ ʠʩʢʘʞʘʝʪ 

ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʠʜʘʥʠʷ ʠ,
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MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. 
ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ 

ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ 

ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ 

ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ 

ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ mesh-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʮʠʝʡ ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ. 
ʍʦʪʷ mesh-ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ 

ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʪʦʢ, ʙʦʣʪʦʚ ʠ ʛʘʝʢ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʟʥʘʢʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʤʝʥʝʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʦʤʝʨʘ ISBN ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ. ʉʘʤʘ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʰʠʨʦʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʚʝʪʘʝʪ. 
ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʬʦʨʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤʠ ʩ ʮʝʣʴʶ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʩʝʢʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦ, ʯʪʦ ʩʣʫʞʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʠʥʪʝʨʝʩʘʤ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʘʩʪʦ ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʢʦʨʧʦʨʘʮʠʷ Apple ʧʦʜʚʝʨʛʣʘʩʴ ʢʨʠʪʠʢʝ ʟʘ ʪʦ, ʯʪʦ ʥʝ ʚʢʣʶʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʪʝʭʥʦʣʦʛʠʠ Adobe Flash ʚ ʩʚʦʡ ʥʦʚʳʡ iPad. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʢʨʘʩʦʯʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. Apple, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʧʨʠʥʷʪʠʷ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺʦʟʤʦʞʥʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ Apple, iPad ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʠʪ ʣʫʯʰʫʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʯʝʤ Flash. ʅʦ ʧʦʢʘ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʝʥʳ ʩ ʤʝʥʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɿʘʙʝʨʠʪʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʪʥʦ 
ʇʨʝʜʳʜʫʱʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè ð çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ð ʩʝʛʦʜʥʷ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʤʠʨʘ. ʂʘʢ ʧʨʝʜʣʘʛʘʶʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè (Cradle to 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   6? 
Cradle) ʄʠʭʘʵʣʴ ɹʨʘʫʥʛʘʨʪ ʠ ʋʠʣʴʷʤ ʄʘʢʜʦʥʘʭ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʦʡʪʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʞʠʟʥʴ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ 

ʧʦʦʱʨʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʮʝʣʦʩʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ 

ʢʦʣʳʙʝʣʠè ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʦʪʭʦʜʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝ ʩʪʦʣʴʢʦ ʥʦʚʳʭ çʟʝʣʝʥʳʭè ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʭ ʚʝʱʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʧʨʠʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʚʝʣʦʩʠʧʝʜ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʜʘʞʝ ʝʩʣʠ ʦ 

ʥʝʤ ʭʦʨʦʰʦ ʟʘʙʦʪʠʪʴʩʷ. ʎʝʣʴ ð ʥʘʯʘʪʴ ʩ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʭʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘʰʘ ɿʝʤʣʷðʵʪʦ ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ 

ʩʦʭʨʘʥʷʝʪ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʪʭʦʜʦʚ. ʂʘʢ ʞʠʪʝʣʠ ɿʝʤʣʠ, ʤʳ ʚʩʝ ʜʦʣʞʥʳ 

ʵʪʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʯʠʪʝʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʚʩʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ DuPont 

ʩʵʢʦʥʦʤʠʣʘ ʙʦʣʝʝ $2 ʤʣʨʜ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 70% ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛ. ɺʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ mesh-ʤʦʜʝʣʠ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʋʜʦʙʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ
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MESH-ʄʆɼɽʃʔ 
ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʥʘ ʚʘʰʝʡ ʪʘʣʠʠð ʧʨʦʡʪʠʩʴ 

ʧʝʰʢʦʤ ʪʨʠ ʢʚʘʨʪʘʣʘ ʜʦ ʛʘʨʘʞʘ ʘʚʪʦʧʨʦʢʘʪʘ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ, ʯʝʤ ʩʜʝʣʘʪʴ ʪʨʠ ʰʘʛʘ ʜʦ ʩʦʙʩʪʚʝʥʥʦʛʦ). 
ɽʚʨʦʧʝʡʮʳ ʜʦʙʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʙʦʨʴʙʝ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʙʦʨ ʦʪʩʣʫʞʠʚʰʝʡ ʩʚʦʡ ʚʝʢ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʤʦʱʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ çʦʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʘʢʪʠʢ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʉʐɸ (ʩʝʛʦʜʥʷ 

ʤʥʦʛʠʝ ʰʪʘʪʳ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʫʩʪʘʨʝʚʰʫʶ ʵʣʝʢʪʨʦʥʠʢʫ), ʥʘʣʦʛʦʚʳʝ ʜʦʣʣʘʨʳ ʜʦ ʩʠʭ ʧʦʨ ʩʫʙʩʠʜʠʨʫʶʪ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʜʫʪ ʥʘ ʦʧʣʘʪʫ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʥ ʜʣʷ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ 
ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ, ʦʥʠ ʣʫʯʰʝ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ ʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ, ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʞʘʣʦʙʘʭ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʦʙʠʨʘʝʤʳʝ ʜʘʥʥʳʝ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʯʪʦʙʳ 

ʪʝ ʤʦʛʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʨʦʜʫʢʪʳ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʜʝʣʝʥʳ ʦʪ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʛʨʦʤʥʦʡ ʧʨʦʧʘʩʪʴʶ ʟ ʚʠʜʝ ʨʦʟʥʠʯʥʦʛʦ ʢʘʥʘʣʘ ʜʠʩʪʨʠʙʫʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʠ ʧʦʣʥʦʮʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʡ ʚʳʧʫʩʢʘʝʪ ʥʘ ʨʳʥʦʢ ʥʦʚʫʶ ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ, ʩʢʘʞʝʤ, ʥʘ ʨʦʜʠʪʝʣʝʡ ʠʣʠ 

ʥʘʯʠʥʘʶʱʠʭ ʚʦʜʠʪʝʣʝʡ, ʩʣʫʞʙʘ ʘʚʪʦʧʨʦʢʘʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʘʜʝʟʝʤ ʙʝʩʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ 

ʦʧʨʦʩ ʩʨʝʜʠ ʢʣʠʝʥʪʦʚ ʪʘʢʦʡ ʩʣʫʞʙʳ, ʟʘʜʘʚ ʠʤ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʯʪʦ ʚʘʤ ʥʨʘʚʠʪʩʷ ʠ ʥʝ ʥʨʘʚʠʪʩʷ ʚ ʥʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ; ʥʘʩʢʦʣʴʢʦ 

ʪʨʫʜʥʦ ʙʳʣʦ ʢ ʥʝʤʫ ʧʨʠʚʳʢʥʫʪʴ; 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʫʜʦʙʥʳ ʣʠ ʟʘʜʥʠʝ ʩʠʜʝʥʴʷ; ʣʝʛʢʦ ʣʠ ʙʳʣʦ ʧʦʜʢʣʶʯʠʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, GPS-ʥʘʚʠʛʘʪʦʨ ʠʣʠ ʤʘʛʥʠʪʦʣʫ ʠ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ; ʯʪʦ ʙʳ ʚʳ ʠʟʤʝʥʠʣʠ ʚ ʤʘʰʠʥʝ? ʕʪʦ çʜʦʙʨʦʜʝʪʝʣʴʥʳʡ ʢʨʫʛ ʜʦʚʝʨʠʷè mesh-ʤʦʜʝʣʠ ʚ ʜʝʡʩʪʚʠʠ: ʫʟʥʘʪʴ; ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ; 

ʠʛʨʘʪʴ; ʚʦʚʣʝʯʴʩʷ; ʧʦʚʪʦʨʠʪʴ. 
ʉʝʛʦʜʥʷʰʥʠʡ ʜʣʠʪʝʣʴʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʩʪʦ ʘʙʩʫʨʜʝʥ. ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʛʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʘʟʨʳʚ, 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, 

ʪʘʢʠʝ ʢʘʢ feedback 2.0 ʚʦ ʌʨʘʥʮʠʠ ʠ GetSatisfaction ʚ ʉʐɸ. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ, ʥʘʧʨʠʤʝʨ FixMyStreet ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʳʧʦʣʥʷʶʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʝʣʷʤ ʦʟʚʫʯʠʪʴ ʚʦʣʥʫʶʱʠʝ ʠʭ ʧʨʦʙʣʝʤʳ. 

ʉʤʦʪʨʠʪʝ ʚʜʘʣʴ. ʉʪʨʦʡʪʝ ʨʷʜʦʤ 
Mesh-ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʧʦʚʝʜʫʶʪ ʧʨʠʥʮʠʧʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ mesh-ʩʪʨʘʪʝʛʠʡ. ʅʝʤʝʮʢʠʡ ʩʘʡʪ Open 

Design ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ1 ʩ ʠʭ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʣʠʮʝʥʟʠʷʤʠ Creative Commons ʠ 

ʧʨʠʤʝʥʷʝʪ ʠʭ ʢ ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʤ ʧʨʦʜʫʢʪʘʤ. ʉʘʡʪ RedesignMe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʱʫʱʠʭ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, 



ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʜʣʘʛʘʶʪ. ʍʦʨʦʰʠʝ ʨʝʰʝʥʠʷ ʧʦʢʫʧʘʶʪʩʷ ʠ ʦʧʣʘʯʠʚʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʩʪʫʧʘʝʤ ʚ ʥʦʚʫʶ ʵʨʫ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ, ʰʠʨʦʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʝʪ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 
1 ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ð ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʭʦʜʥʳʡ ʢʦʜ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ ʦʪʢʨʳʪ ʠ ʦʙʱʝʜʦʩʪʫʧʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ. ðʇʨʠʤ. ʨʝʜ.



ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
ʉʆɼɽʈɾɸʅʀɽ: ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? ʫʧʨʘʚʣʷʪʴ ʤʦʞʥʦ ʣʠʰʴ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ; ʩʢʨʳʪʳʝ ʘʢʪʠʚʳ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʪʭʦʜʘʭ; ʧʣʦʪʥʦʩʪʴ ð ʵʪʦ 

ʭʦʨʦʰʦ; ʞʠʟʥʝʥʥʳʝ ʮʝʥʥʦʩʪʠ ʚʘʰʠʭ ʢʣʠʝʥʪʦʚ, ʠʣʠ ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚ  rʥʠʢʦʛʜʘ ʥʝ ʫʰʣʠ? 
 
 

 
ɻʠʛʘʥʪʩʢʠʝ ʢʦʨʧʦʨʘʮʠʠ ʣʶʙʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʨʫʰʠʤʦʩʪʠ. ʆʥʠ ʭʦʪʷʪ, ʯʪʦʙʳ ʚʳ ʜʫʤʘʣʠ, ʯʪʦ 

ʚʯʝʨʘʰʥʠʝ ʚʝʣʠʢʠʝ ʙʨʝʥʜʳ ʦʩʪʘʥʫʪʩʷ ʪʘʢʠʤʠ ʥʘʚʩʝʛʜʘ. ʅʦ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʩʪʦʨʠʠ ʵʢʦʥʦʤʠʢʠ ʟʥʘʶʪ ʣʫʯʰʝ. ʉʠʣʴʥʝʡʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʢʘʪʘʢʣʠʟʤʳðʘ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 2008 ʛ. ʙʳʣ ʦʜʥʠʤ ʠʟ ʥʠʭ ð ʩ ʣʝʛʢʦʩʪʴʶ ʨʫʰʘʪ ʵʪʠʭ ʢʦʣʦʩʩʦʚ. ʅʘ ʩʮʝʥʫ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʢʦʤʧʘʥʠʠ. ʊʝ, 

ʢʪʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʟʠʩʘ ʙʳʣ ʥʘ ʚʝʨʰʠʥʝ, ʩʭʦʜʷʪ ʩ ʥʝʝ. ʂʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʘʥʢ 

Merrill  Lynch, ʣʦʛʦʪʠʧ ʢʦʪʦʨʦʛʦ ð ʤʫʩʢʫʣʠʩʪʳʡ ʙʨʦʥʟʦʚʳʡ ʙʳʢ ð ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʣʫʞʠʣ ʩʠʤʚʦʣʦʤ ʩʠʣʳ ʠ ʤʦʛʫʱʝʩʪʚʘ ʋʦʣʣ-ʩʪʨʠʪ, ʙʫʜʝʪ 

ʧʨʦʜʘʥ ʦʙʳʯʥʦʤʫ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʙʘʥʢʫ? 
ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʬʦʥʜʦʤ Kaufmann Foundation, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʠʟ ʩʧʠʩʢʘ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʢʦʤʧʘʥʠʡ 2008 ʛ. ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ inc. ʙʳʣʘ ʩʦʟ66_____________________________________________MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð 

ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ 

ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ 

ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ 

ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ 

\ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ƴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ; ʦʯʝʥʴ ʤʘʣʦ 

ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ 

ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 



ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ 

ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ 

ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ 

ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ 

ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ 

ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ niesh-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ . ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ 

ʥʘʧʨʦ- ",. ʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ Å ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ 

ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,; ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠ-' ʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ 

ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ^ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ 

ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳ"" ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 

ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘ, ʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛ,ʛJ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʝ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠ~ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɹ ʉʝʚʝʨʥʦʡ ɸʤʝʨʛ" ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘ; ʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʛ* ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣ ʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ ʪʝ5ʧ-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ 
ʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
ʉʆɼɽʈɾɸʅʀɽ: ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè, ʠʣʠ ʢʦʥʝʮ ʤʫʩʦʨʥʳʤ ʩʚʘʣʢʘʤ; ʜʦʣʛʦʞʜʘʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʤʠʩʪʝʨʘ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ 
ʇʦʯʠʥʢʘ; ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ; ʚʩʝʛʜʘ ʦʜʫʰʝʚʣʷʡʪʝ ʧʨʠʨʦʜʫ. 
ʂʦʛʜʘ ʤʦʷ ʯʠʣʠʡʩʢʘʷ ʧʦʜʨʫʛʘ ɾʦʘʢʠʥʘ ʧʨʠʝʟʞʘʝʪ ʚ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʠ ʫ ʥʝʝ ʣʦʤʘʝʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪ, ʚʝʣʦʩʠʧʝʜ ʠʣʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʙʫʚʴʶ, ʦʥʘ ʚʩʝʛʜʘ ʩʧʨʘʰʠʚʘʝʪ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ. ʃʶʜʠ ʩʤʦʪʨʷʪ ʥʘ ʥʝʝ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʘ ʩʚʘʣʠʣʘʩʴ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ. 

çʆʪʨʝʤʦʥʪʠʨʦʚʘʪʴ? ð ʩʣʳʰʠʪ ʦʥʘ ʚ ʦʪʚʝʪ. ð ʅʦ ʟʘʯʝʤ? ɼʝʰʝʚʣʝ ʚʳʙʨʦʩʠʪʴ ʵʪʦ ʧʨʦʯʴ ʠ ʢʫʧʠʪʴ ʥʦʚʦʝè. ʕʪʫ ʬʨʘʟʫ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʧʦʩʪʦʷʥʥʦ. 

ʈʘʥʴʰʝ ʷ ʪʦʞʝ ʪʘʢ ʛʦʚʦʨʠʣʘ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪ ʵʪʦʡ ʬʨʘʟʳ ʫ ʚʘʩ ʚʦʣʦʩʳ ʜʦʣʞʥʳ ʚʩʪʘʚʘʪʴ ʜʳʙʦʤ. ʂʘʢ ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʟʘʤʝʪʠʣ ʘʨʭʠʪʝʢʪʦʨ ʋʣʣʴʷʤ 

ʄʘʢʜʦʥʘʭ, çʢʫʜʘ ʵʪʦ "ʧʨʦʯʴ"?è. 
ʄʘʥʪʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ, ʧʨʦʩʪʘ: çʇʨʦʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝè. ɼʦʚʝʜʝʥʥʘʷ ʜʦ ʢʨʘʡʥʦʩʪʠ, ʵʪʘ ʤʘʥʪʨʘ ʛʣʫʙʦʢʦ ʠʩʢʘʞʘʝʪ 

ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʠʜʘʥʠʷ ʠ,
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MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. 
ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ 

ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ 

ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ 

ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ 

ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʤr ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ mesh-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʮʠʝʡ ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ. 
ʍʦʪʷ mesh-ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ 

ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʪʦʢ, ʙʦʣʪʦʚ ʠ ʛʘʝʢ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʟʥʘʢʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʤʝʥʝʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʦʤʝʨʘ ISBN ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ. ʉʘʤʘ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʰʠʨʦʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʚʝʪʘʝʪ. 
ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʬʦʨʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤʠ ʩ ʮʝʣʴʶ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʩʝʢʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦ, ʯʪʦ ʩʣʫʞʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʠʥʪʝʨʝʩʘʤ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʘʩʪʦ ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʢʦʨʧʦʨʘʮʠʷ Apple ʧʦʜʚʝʨʛʣʘʩʴ ʢʨʠʪʠʢʝ ʟʘ ʪʦ, ʯʪʦ ʥʝ ʚʢʣʶʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʪʝʭʥʦʣʦʛʠʠ Adobe Flash ʚ ʩʚʦʡ ʥʦʚʳʡ iPad. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʢʨʘʩʦʯʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. Apple, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʧʨʠʥʷʪʠʷ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺʦʟʤʦʞʥʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ Apple, iPad ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʠʪ ʣʫʯʰʫʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʯʝʤ Flash. ʅʦ ʧʦʢʘ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʝʥʳ ʩ ʤʝʥʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɿʘʙʝʨʠʪʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʪʥʦ 
ʇʨʝʜʳʜʫʱʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè ð çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ð ʩʝʛʦʜʥʷ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʤʠʨʘ. ʂʘʢ ʧʨʝʜʣʘʛʘʶʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè (Cradle to 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   6? 
Cradle) ʄʠʭʘʵʣʴ ɹʨʘʫʥʛʘʨʪ ʠ ʋʠʣʴʷʤ ʄʘʢʜʦʥʘʭ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʦʡʪʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʞʠʟʥʴ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ 

ʧʦʦʱʨʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʮʝʣʦʩʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ 

ʢʦʣʳʙʝʣʠè ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʦʪʭʦʜʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝ ʩʪʦʣʴʢʦ ʥʦʚʳʭ çʟʝʣʝʥʳʭè ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʭ ʚʝʱʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʧʨʠʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʚʝʣʦʩʠʧʝʜ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʜʘʞʝ ʝʩʣʠ ʦ 

ʥʝʤ ʭʦʨʦʰʦ ʟʘʙʦʪʠʪʴʩʷ. ʎʝʣʴ ð ʥʘʯʘʪʴ ʩ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʭʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘʰʘ ɿʝʤʣʷðʵʪʦ ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ 

ʩʦʭʨʘʥʷʝʪ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʪʭʦʜʦʚ. ʂʘʢ ʞʠʪʝʣʠ ɿʝʤʣʠ, ʤʳ ʚʩʝ ʜʦʣʞʥʳ 

ʵʪʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʯʠʪʝʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʚʩʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ DuPont 

ʩʵʢʦʥʦʤʠʣʘ ʙʦʣʝʝ $2 ʤʣʨʜ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 70% ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛ. ɺʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ mesh-ʤʦʜʝʣʠ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʋʜʦʙʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ
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ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʥʘ ʚʘʰʝʡ ʪʘʣʠʠð ʧʨʦʡʪʠʩʴ 

ʧʝʰʢʦʤ ʪʨʠ ʢʚʘʨʪʘʣʘ ʜʦ ʛʘʨʘʞʘ ʘʚʪʦʧʨʦʢʘʪʘ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ, ʯʝʤ ʩʜʝʣʘʪʴ ʪʨʠ ʰʘʛʘ ʜʦ ʩʦʙʩʪʚʝʥʥʦʛʦ). 
ɽʚʨʦʧʝʡʮʳ ʜʦʙʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʙʦʨʴʙʝ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʙʦʨ ʦʪʩʣʫʞʠʚʰʝʡ ʩʚʦʡ ʚʝʢ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʤʦʱʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ çʦʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʘʢʪʠʢ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʉʐɸ (ʩʝʛʦʜʥʷ 

ʤʥʦʛʠʝ ʰʪʘʪʳ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʫʩʪʘʨʝʚʰʫʶ ʵʣʝʢʪʨʦʥʠʢʫ), ʥʘʣʦʛʦʚʳʝ ʜʦʣʣʘʨʳ ʜʦ ʩʠʭ ʧʦʨ ʩʫʙʩʠʜʠʨʫʶʪ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʜʫʪ ʥʘ ʦʧʣʘʪʫ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʥ ʜʣʷ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ 
ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ, ʦʥʠ ʣʫʯʰʝ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ ʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ, ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʞʘʣʦʙʘʭ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʦʙʠʨʘʝʤʳʝ ʜʘʥʥʳʝ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʯʪʦʙʳ 

ʪʝ ʤʦʛʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʨʦʜʫʢʪʳ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʜʝʣʝʥʳ ʦʪ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʛʨʦʤʥʦʡ ʧʨʦʧʘʩʪʴʶ ʟ ʚʠʜʝ ʨʦʟʥʠʯʥʦʛʦ ʢʘʥʘʣʘ ʜʠʩʪʨʠʙʫʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʠ ʧʦʣʥʦʮʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʡ ʚʳʧʫʩʢʘʝʪ ʥʘ ʨʳʥʦʢ ʥʦʚʫʶ ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ, ʩʢʘʞʝʤ, ʥʘ ʨʦʜʠʪʝʣʝʡ ʠʣʠ 

ʥʘʯʠʥʘʶʱʠʭ ʚʦʜʠʪʝʣʝʡ, ʩʣʫʞʙʘ ʘʚʪʦʧʨʦʢʘʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʘʜʝʟʝʤ ʙʝʩʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ 

ʦʧʨʦʩ ʩʨʝʜʠ ʢʣʠʝʥʪʦʚ ʪʘʢʦʡ ʩʣʫʞʙʳ, ʟʘʜʘʚ ʠʤ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʯʪʦ ʚʘʤ ʥʨʘʚʠʪʩʷ ʠ ʥʝ ʥʨʘʚʠʪʩʷ ʚ ʥʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ; ʥʘʩʢʦʣʴʢʦ 

ʪʨʫʜʥʦ ʙʳʣʦ ʢ ʥʝʤʫ ʧʨʠʚʳʢʥʫʪʴ; 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
71 
ʫʜʦʙʥʳ ʣʠ ʟʘʜʥʠʝ ʩʠʜʝʥʴʷ; ʣʝʛʢʦ ʣʠ ʙʳʣʦ ʧʦʜʢʣʶʯʠʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, GPS-ʥʘʚʠʛʘʪʦʨ ʠʣʠ ʤʘʛʥʠʪʦʣʫ ʠ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ; ʯʪʦ ʙʳ ʚʳ ʠʟʤʝʥʠʣʠ ʚ ʤʘʰʠʥʝ? ʕʪʦ çʜʦʙʨʦʜʝʪʝʣʴʥʳʡ ʢʨʫʛ ʜʦʚʝʨʠʷè mesh-ʤʦʜʝʣʠ ʚ ʜʝʡʩʪʚʠʠ: ʫʟʥʘʪʴ; ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ; 

ʠʛʨʘʪʴ; ʚʦʚʣʝʯʴʩʷ; ʧʦʚʪʦʨʠʪʴ. 
ʉʝʛʦʜʥʷʰʥʠʡ ʜʣʠʪʝʣʴʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʩʪʦ ʘʙʩʫʨʜʝʥ. ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʛʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʘʟʨʳʚ, 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, 

ʪʘʢʠʝ ʢʘʢ feedback 2.0 ʚʦ ʌʨʘʥʮʠʠ ʠ GetSatisfaction ʚ ʉʐɸ. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ, ʥʘʧʨʠʤʝʨ FixMyStreet ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʳʧʦʣʥʷʶʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʝʣʷʤ ʦʟʚʫʯʠʪʴ ʚʦʣʥʫʶʱʠʝ ʠʭ ʧʨʦʙʣʝʤʳ. 

ʉʤʦʪʨʠʪʝ ʚʜʘʣʴ. ʉʪʨʦʡʪʝ ʨʷʜʦʤ 
Mesh-ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʧʦʚʝʜʫʶʪ ʧʨʠʥʮʠʧʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ mesh-ʩʪʨʘʪʝʛʠʡ. ʅʝʤʝʮʢʠʡ ʩʘʡʪ Open 

Design ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ1 ʩ ʠʭ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʣʠʮʝʥʟʠʷʤʠ Creative Commons ʠ 

ʧʨʠʤʝʥʷʝʪ ʠʭ ʢ ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʤ ʧʨʦʜʫʢʪʘʤ. ʉʘʡʪ RedesignMe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʱʫʱʠʭ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, 



ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʜʣʘʛʘʶʪ. ʍʦʨʦʰʠʝ ʨʝʰʝʥʠʷ ʧʦʢʫʧʘʶʪʩʷ ʠ ʦʧʣʘʯʠʚʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʩʪʫʧʘʝʤ ʚ ʥʦʚʫʶ ʵʨʫ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ, ʰʠʨʦʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʝʪ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 
1 ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ð ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʭʦʜʥʳʡ ʢʦʜ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ ʦʪʢʨʳʪ ʠ ʦʙʱʝʜʦʩʪʫʧʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ. ðʇʨʠʤ. ʨʝʜ.



ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
ʉʆɼɽʈɾɸʅʀɽ: ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? ʫʧʨʘʚʣʷʪʴ ʤʦʞʥʦ ʣʠʰʴ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ; ʩʢʨʳʪʳʝ ʘʢʪʠʚʳ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʪʭʦʜʘʭ; ʧʣʦʪʥʦʩʪʴ ð ʵʪʦ 
ʭʦʨʦʰʦ; ʞʠʟʥʝʥʥʳʝ ʮʝʥʥʦʩʪʠ ʚʘʰʠʭ ʢʣʠʝʥʪʦʚ, ʠʣʠ ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚ  rʥʠʢʦʛʜʘ ʥʝ ʫʰʣʠ? 
ɻʠʛʘʥʪʩʢʠʝ ʢʦʨʧʦʨʘʮʠʠ ʣʶʙʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʨʫʰʠʤʦʩʪʠ. ʆʥʠ ʭʦʪʷʪ, ʯʪʦʙʳ ʚʳ ʜʫʤʘʣʠ, ʯʪʦ 

ʚʯʝʨʘʰʥʠʝ ʚʝʣʠʢʠʝ ʙʨʝʥʜʳ ʦʩʪʘʥʫʪʩʷ ʪʘʢʠʤʠ ʥʘʚʩʝʛʜʘ. ʅʦ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʩʪʦʨʠʠ ʵʢʦʥʦʤʠʢʠ ʟʥʘʶʪ ʣʫʯʰʝ. ʉʠʣʴʥʝʡʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʢʘʪʘʢʣʠʟʤʳðʘ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 2008 ʛ. ʙʳʣ ʦʜʥʠʤ ʠʟ ʥʠʭ ð ʩ ʣʝʛʢʦʩʪʴʶ ʨʫʰʘʪ ʵʪʠʭ ʢʦʣʦʩʩʦʚ. ʅʘ ʩʮʝʥʫ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʢʦʤʧʘʥʠʠ. ʊʝ, 

ʢʪʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʟʠʩʘ ʙʳʣ ʥʘ ʚʝʨʰʠʥʝ, ʩʭʦʜʷʪ ʩ ʥʝʝ. ʂʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʘʥʢ 

Merrill  Lynch, ʣʦʛʦʪʠʧ ʢʦʪʦʨʦʛʦ ð ʤʫʩʢʫʣʠʩʪʳʡ ʙʨʦʥʟʦʚʳʡ ʙʳʢ ð ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʣʫʞʠʣ ʩʠʤʚʦʣʦʤ ʩʠʣʳ ʠ ʤʦʛʫʱʝʩʪʚʘ ʋʦʣʣ-ʩʪʨʠʪ, ʙʫʜʝʪ 

ʧʨʦʜʘʥ ʦʙʳʯʥʦʤʫ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʙʘʥʢʫ? 
ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʬʦʥʜʦʤ Kaufmann Foundation, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʠʟ ʩʧʠʩʢʘ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʢʦʤʧʘʥʠʡ 2008 ʛ. ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ inc. ʙʳʣʘ ʩʦʟʜʘʥʘ ʚʦ ʚʨʝʤʷ ʨʝʮʝʩʩʠʠ ʠʣʠ ʤʝʜʚʝʞʴʝʛʦ ʨʳʥʢʘ. 57% ʢʦʤʧʘʥʠʡ ʠʟ ʩʧʠʩʢʘ Fortune 500 ʦʩʥʦʚʘʥʳ ʚ 

ʧʝʨʠʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʘʜʦʚ, ʤʥʦʛʠʝ ʠʟ ʥʠʭðʚʦ ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʝʜʝʪ ʢ ʧʝʨʝʤʝʥʘʤ. 
ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʢʨʫʧʥʝʡʰʠʝ ʤʠʨʦʚʳʝ ʙʨʝʥʜʳ ʫʷʟʚʠʤʳ, ʢʘʢ ʥʠʢʦʛʜʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʤ ʧʨʦʩʪʦ ʥʝ ʜʦʚʝʨʷʶʪ. ʊʨʫʜʥʦ ʜʦʙʠʪʴʩʷ 

ʪʦʛʦ, ʯʪʦʙʳ 96% ʘʤʝʨʠʢʘʥʮʝʚ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ ʧʦ ʧʦʚʦʜʫ ʯʝʛʦ-ʣʠʙʦ. ʅʦ ʩʦʛʣʘʩʥʦ ʦʧʨʦʩʫ ʘʛʝʥʪʩʪʚʘ Harris ʦʪ 2009 ʛ., ʠʤʝʥʥʦ ʪʘʢʦʡ ʧʨʦʮʝʥʪ 

ʘʤʝʨʠʢʘʥʮʝʚ ʩʦʛʣʘʩʥʳ ʩ ʪʝʤ, ʯʪʦ ʋʦʣʣ-ʩʪʨʠʪ ʠ ʢʦʤʧʘʥʠʠ, ʵʤʠʪʠʨʫʶʱʠʝ ʢʨʝʜʠʪʥʳʝ ʢʘʨʪʳ, ʚʝʜʫʪ ʥʝʯʝʩʪʥʫʶ ʠʛʨʫ ʠ ʠʤ ʥʝʣʴʟʷ ʜʦʚʝʨʷʪʴ. ʊʦʣʴʢʦ 4% 

ʩʝʛʦʜʥʷ ʚʝʨʷʪ ʙʦʣʴʰʦʤʫ ʙʠʟʥʝʩʫ. ʊʦʯʢʘ. 
ʈʝʮʝʩʩʠʷ ʠʟʤʝʥʠʣʘ ʦʪʥʦʰʝʥʠʝ ʣʶʜʝʡ ʠ ʚ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʚʦʩʝʤʴ ʠʟ ʜʝʩʷʪʠ ʘʤʝʨʠʢʘʥʮʝʚ çʩʪʨʝʤʷʪʩʷ ʧʦʢʫʧʘʪʴ 

ʤʝʥʴʰʝ ʚʝʱʝʡè, ʘ ʜʝʚʷʪʴ ʠʟ ʜʝʩʷʪʠ ʯʝʣʦʚʝʢ ʭʦʪʝʣʠ ʙʳ çʚʝʩʪʠ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʞʠʟʥʴè. ʊʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʩʝʛʦʜʥʷ ʥʘ ʧʦʣʢʘʭ ʢʥʠʞʥʳʭ 

ʤʘʛʘʟʠʥʘʭ ʚʥʦʚʴ ʧʦʷʚʠʣʠʩʴ ʧʦʧʫʣʷʨʥʳʝ ʢʥʠʛʠ ʦ ʙʝʨʝʞʣʠʚʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ çɹʝʨʝʞʣʠʚʦʩʪʴ: ʅʦʚʦʝ ʨʦʞʜʝʥʠʝ ʟʘʙʳʪʦʡ ʜʦʙʨʦʜʝʪʝʣʠè (Thrift: Rebirth of a 

Forgotten Virtue) ʊʝʦʜʦʨʘ ʄʘʣʣʦʢʘ ʠ çʏʪʦ ʩʣʫʯʠʣʦʩʴ ʩ ʙʝʨʝʞʣʠʚʦʩʪʴʶ?è (Whatever Happened to Thrift?) ʈʦʥʘʣʴʜʘ ʋʠʣʢʦʢʩʘ (ʧʝʨʝʠʟʜʘʥʘ ʚ 2010 ʛ.). 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʢʘʯʥʫʣ ʥʘʰʠ ʮʝʥʥʦʩʪʠ ʠ ʟʘʩʪʘʚʠʣ ʥʘʩ ʧʝʨʝʩʤʦʪʨʝʪʴ ʪʦ, ʯʪʦ ʤʳ ʩʯʠʪʘʝʤ ʚʘʞʥʳʤ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. 

ʈʘʟʤʳʰʣʝʥʠʝ, ʚʝʱʠ ʠ ʮʝʥʥʦʩʪʠ ʠ ʛʘʨʘʞ ʥʘ ʜʚʝ ʤʘʰʠʥʳ 
ʅʝʜʘʚʥʦ ʥʘ ʝʞʝʛʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ TED (Technology, Entertainment, Design ð çʊʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʣʝʯʝʥʠʷ, ʜʠʟʘʡʥè) ʷ ʚʩʪʨʝʪʠʣʘ ʩʚʦʝʛʦ ʜʨʫʛʘ, ʯʴʷ 

ʩʝʤʴʷ ʦʩʪʘʣʘʩʴ ʚ ɻʨʝʮʠʠ. ʉʘʤ ʦʥ ʪʝʧʝʨʴ ʩʦʩʪʦʷʪʝʣʴʥʳʡ ʚʝʥʯʫʨʥʳʡ ʢʘʧʠʪʘʣʠʩʪ, ʞʠʚʝʪ ʚ ʉʝʚʝʨʥʦʡ ʂʘʣʠʬʦʨʥʠʠ ʠ ʧʦʯʪʠ ʥʝ ʙʳʚʘʝʪ ʫ ʩʝʙʷ ʥʘ ʨʦʜʠʥʝ. ʇʦ 

ʩʣʦʚʘʤ ʤʦʝʛʦ ʜʨʫʛʘ, ʩʝʤʴʷ ʩʯʠʪʘʝʪ ʝʛʦ ʥʝʥʦʨʤʘʣʴʥʳʤ. ʇʦʯʝʤʫ ʦʥ, ʠʤʝʷ ʩʪʦʣʴʢʦ ʜʝʥʝʛ, ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʢʨʫʛʣʳʤʠ ʩʫʪʢʘʤʠ, ʘ ʥʝ ʧʨʦʚʦʜʠʪ ʚʨʝʤʷ ʩ 

ʣʶʙʷʱʠʤʠ ʝʛʦ ʣʶʜʴʤʠ? ʄʳ ʥʘʜ ʵʪʠʤ 
ɻʣʘʚʘ 4. ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
75 
ʧʦʩʤʝʷʣʠʩʴ, ʥʦ ʨʘʟʛʦʚʦʨ ʩ ʜʨʫʛʦʤ ʥʘʚʝʣ ʤʝʥʷ ʥʘ ʨʘʟʤʳʰʣʝʥʠʷ. ɸ ʯʪʦ, ʝʩʣʠ ʚʩʝ ʤʳ ʢʫʧʠʣʠʩʴ ʥʘ ʤʦʜʥʳʝ, ʥʦ ʚ ʢʦʨʥʝ ʦʰʠʙʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʞʠʟʥʠ? ʂʦʛʜʘ ʩʪʘʣʠ ʜʝʰʝʚʳʤʠ ʚʝʱʠ, ʘ ʧʦʪʦʤ ʠ ʢʨʝʜʠʪʳ, ʤʳ ʟʘʧʦʣʥʠʣʠ ʥʘʰʫ ʞʠʟʥʴ ʚʝʱʘʤʠ, ʘ ʥʝ ʥʘʩʪʦʷʱʠʤʠ ʮʝʥʥʦʩʪʷʤʠ. ʏʪʦ, ʝʩʣʠ ʤʳ ʙʝʞʠʤ ʚ 

ʤʘʣʝʥʴʢʦʤ, ʟʘʭʣʘʤʣʝʥʥʦʤ ʙʝʣʠʯʴʝʤ ʢʦʣʝʩʝ, ʢʦʪʦʨʦʝ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʚʝʟʝʪ ʥʘʩ ʢ ʩʯʘʩʪʴʶ? 
ʂʦʛʜʘ ʷ ʧʦʩʤʦʪʨʝʣʘ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ʠ ʧʦʩʣʫʰʘʣʘ ʦʢʨʫʞʘʶʱʠʭ ʤʝʥʷ ʣʶʜʝʡ, ʷ ʧʦʥʷʣʘ, ʯʪʦ ʦʥʠ ʧʦʯʪʠ ʥʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʝʤ ʚʣʘʜʝʶʪ. ʆʥʠ 

ʛʦʚʦʨʷʪ ʦ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʜʣʷ ʥʠʭ ʚʝʱʘʭ ð ʪʘʢʠʭ ʢʘʢ ʟʜʦʨʦʚʴʝ, ʜʨʫʞʙʘ, ʧʫʪʝʰʝʩʪʚʠʷ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʥʦʚʳʤʠ ʣʶʜʴʤʠ, ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʚʧʝʯʘʪʣʝʥʠʷ, 

ʧʨʠʷʪʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʩʦ ʩʚʦʝʡ ʩʝʤʴʝʡ. ʗ ʪʘʢʞʝ ʩʣʳʰʘʣʘ: ʤʥʝ ʥʝ ʥʫʞʥʳ ʜʚʝ ʤʘʰʠʥʳ; ʤʥʝ ʥʝ ʥʫʞʥʳ ʚʩʝ 

ʵʪʠ ʠʛʨʫʰʢʠ ʚ ʤʦʝʤ ʜʦʤʝ; ʚʦʟʤʦʞʥʦ, ʤʥʝ ʜʘʞʝ ʥʝ ʥʫʞʝʥ ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʜʦʤ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʩʪʘʚʠʪʴ ʧʦʜ ʚʦʧʨʦʩ ʪʦʪ ʠʥʪʝʥʩʠʚʥʳʡ ʬʦʢʫʩ ʥʘ 



çʧʨʠʦʙʨʝʪʝʥʠʠè, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʥʘʰʝʡ ʢʫʣʴʪʫʨʝ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. ɺʦ ʚʨʝʤʷ ʤʦʠʭ ʧʦʝʟʜʦʢ ʚ ʏʠʣʠ, ɸʨʛʝʥʪʠʥʫ, ʥʝʢʦʪʦʨʳʝ ʝʚʨʦʧʝʡʩʢʠʝ 

ʛʦʨʦʜʘðʂʦʧʝʥʛʘʛʝʥ, ɸʤʩʪʝʨʜʘʤ, ʇʘʨʠʞ ʠ ɹʨʶʩʩʝʣʴðʷ ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʠʝ ʨʘʟʛʦʚʦʨʳ ʥʘʯʠʥʘʶʪ ʟʚʫʯʘʪʴ ʚʩʝ ʯʘʱʝ ʠ ʛʨʦʤʯʝ. 

ʇʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? 
ʉʝʛʦʜʥʷʰʥʷʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩ ʝʝ ʧʦʩʳʣʘʤʠ ʢ ʧʝʨʝʩʤʦʪʨʫ ʧʨʠʦʨʠʪʝʪʦʚ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʝʨʝʜ mesh-ʤʦʜʝʣʴʶ. ʂʘʢ ʛʦʚʦʨʠʪʩʷ, 

ʚ ʙʠʟʥʝʩʝ ʛʣʘʚʥʦʝ ð ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʚʨʝʤʷ. ʅʠ ʧʦʪʦʨʦʧʠʪʴʩʷ, ʥʦ ʠ ʥʝ ʦʧʦʟʜʘʪʴ. ʂʪʦ-ʪʦ ʤʦʞʝʪ ʩʧʨʦʩʠʪʴ: çMesh-ʤʦʜʝʣʴ? ʅʦ ʧʦʯʝʤʫ ʠʤʝʥʥʦ 

ʩʝʡʯʘʩ?è ɺʦʪ ʧʷʪʴ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ mesh-ʤʦʜʝʣʴ ʦʩʦʙʝʥʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 
1.  ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʨʦʜʠʣ ʥʝʜʦʚʝʨʠʝ ʢ ʩʪʘʨʳʤ ʢʦʤʧʘʥʠʷʤ. 
2.  ʂʨʠʟʠʩ ʟʘʩʪʘʚʠʣ ʣʶʜʝʡ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʠ ʮʝʥʥʦʩʪʠ ʠ ʧʨʠʦʨʠʪʝʪʳ.- 66_____________________________________________MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð 

ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ 

ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ 

ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ 

ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ 

\ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ƴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ; ʦʯʝʥʴ ʤʘʣʦ 

ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥr ʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ 

ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ 

ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ 

ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ 

ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 



ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ 

ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ 

ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ niesh-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-



66 
MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ . ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ 

ʥʘʧʨʦ- ",. ʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ Å ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ 

ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,; ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠ-' ʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ 

ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ^ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ 

ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳ"" ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 

ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘ, ʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛ,ʛJ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʝ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠ~ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɹ ʉʝʚʝʨʥʦʡ ɸʤʝʨʛ" ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘ; ʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʛ* ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣ ʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ ʪʝ5ʧ-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ 
ʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
ʉʆɼɽʈɾɸʅʀɽ: ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè, ʠʣʠ ʢʦʥʝʮ ʤʫʩʦʨʥʳʤ ʩʚʘʣʢʘʤ; ʜʦʣʛʦʞʜʘʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʤʠʩʪʝʨʘ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ 
ʇʦʯʠʥʢʘ; ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ; ʚʩʝʛʜʘ ʦʜʫʰʝʚʣʷʡʪʝ ʧʨʠʨʦʜʫ. 
ʂʦʛʜʘ ʤʦʷ ʯʠʣʠʡʩʢʘʷ ʧʦʜʨʫʛʘ ɾʦʘʢʠʥʘ ʧʨʠʝʟʞʘʝʪ ʚ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʠ ʫ ʥʝʝ ʣʦʤʘʝʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪ, ʚʝʣʦʩʠʧʝʜ ʠʣʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʙʫʚʴʶ, ʦʥʘ ʚʩʝʛʜʘ ʩʧʨʘʰʠʚʘʝʪ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ. ʃʶʜʠ ʩʤʦʪʨʷʪ ʥʘ ʥʝʝ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʘ ʩʚʘʣʠʣʘʩʴ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ. 

çʆʪʨʝʤʦʥʪʠʨʦʚʘʪʴ? ð ʩʣʳʰʠʪ ʦʥʘ ʚ ʦʪʚʝʪ. ð ʅʦ ʟʘʯʝʤ? ɼʝʰʝʚʣʝ ʚʳʙʨʦʩʠʪʴ ʵʪʦ ʧʨʦʯʴ ʠ ʢʫʧʠʪʴ ʥʦʚʦʝè. ʕʪʫ ʬʨʘʟʫ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʧʦʩʪʦʷʥʥʦ. 

ʈʘʥʴʰʝ ʷ ʪʦʞʝ ʪʘʢ ʛʦʚʦʨʠʣʘ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪ ʵʪʦʡ ʬʨʘʟʳ ʫ ʚʘʩ ʚʦʣʦʩʳ ʜʦʣʞʥʳ ʚʩʪʘʚʘʪʴ ʜʳʙʦʤ. ʂʘʢ ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʟʘʤʝʪʠʣ ʘʨʭʠʪʝʢʪʦʨ ʋʣʣʴʷʤ 

ʄʘʢʜʦʥʘʭ, çʢʫʜʘ ʵʪʦ "ʧʨʦʯʴ"?è. 
ʄʘʥʪʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ, ʧʨʦʩʪʘ: çʇʨʦʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝè. ɼʦʚʝʜʝʥʥʘʷ ʜʦ ʢʨʘʡʥʦʩʪʠ, ʵʪʘ ʤʘʥʪʨʘ ʛʣʫʙʦʢʦ ʠʩʢʘʞʘʝʪ 

ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʠʜʘʥʠʷ ʠ,
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MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. 
ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ 

ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ 

ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ 

ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ 

ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ mesh-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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MESH-ʄʆɼɽʃʔ 
ʮʠʝʡ ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ. 
ʍʦʪ̫ mesh-ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ 

ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʪʦʢ, ʙʦʣʪʦʚ ʠ ʛʘʝʢ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʟʥʘʢʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʤʝʥʝʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʦʤʝʨʘ ISBN ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ. ʉʘʤʘ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʰʠʨʦʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʚʝʪʘʝʪ. 
ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʬʦʨʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤʠ ʩ ʮʝʣʴʶ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʩʝʢʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦ, ʯʪʦ ʩʣʫʞʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʠʥʪʝʨʝʩʘʤ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʘʩʪʦ ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʢʦʨʧʦʨʘʮʠʷ Apple ʧʦʜʚʝʨʛʣʘʩʴ ʢʨʠʪʠʢʝ ʟʘ ʪʦ, ʯʪʦ ʥʝ ʚʢʣʶʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʪʝʭʥʦʣʦʛʠʠ Adobe Flash ʚ ʩʚʦʡ ʥʦʚʳʡ iPad. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʢʨʘʩʦʯʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. Apple, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʧʨʠʥʷʪʠʷ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺʦʟʤʦʞʥʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ Apple, iPad ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʠʪ ʣʫʯʰʫʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʯʝʤ Flash. ʅʦ ʧʦʢʘ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʝʥʳ ʩ ʤʝʥʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɿʘʙʝʨʠʪʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʪʥʦ 
ʇʨʝʜʳʜʫʱʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè ð çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ð ʩʝʛʦʜʥʷ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʤʠʨʘ. ʂʘʢ ʧʨʝʜʣʘʛʘʶʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè (Cradle to 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   6? 
Cradle) ʄʠʭʘʵʣʴ ɹʨʘʫʥʛʘʨʪ ʠ ʋʠʣʴʷʤ ʄʘʢʜʦʥʘʭ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʦʡʪʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʞʠʟʥʴ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ 

ʧʦʦʱʨʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʮʝʣʦʩʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ 

ʢʦʣʳʙʝʣʠè ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʦʪʭʦʜʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝ ʩʪʦʣʴʢʦ ʥʦʚʳʭ çʟʝʣʝʥʳʭè ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʭ ʚʝʱʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʧʨʠʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʚʝʣʦʩʠʧʝʜ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʜʘʞʝ ʝʩʣʠ ʦ 

ʥʝʤ ʭʦʨʦʰʦ ʟʘʙʦʪʠʪʴʩʷ. ʎʝʣʴ ð ʥʘʯʘʪʴ ʩ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʭʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘʰʘ ɿʝʤʣʷð ʪɻʦ ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ 

ʩʦʭʨʘʥʷʝʪ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʪʭʦʜʦʚ. ʂʘʢ ʞʠʪʝʣʠ ɿʝʤʣʠ, ʤʳ ʚʩʝ ʜʦʣʞʥʳ 

ʵʪʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʯʠʪʝʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʚʩʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ DuPont 

ʩʵʢʦʥʦʤʠʣʘ ʙʦʣʝʝ $2 ʤʣʨʜ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 70% ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛ. ɺʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ mesh-ʤʦʜʝʣʠ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʋʜʦʙʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ



70 
MESH-ʄʆɼɽʃʔ 
ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʥʘ ʚʘʰʝʡ ʪʘʣʠʠð ʧʨʦʡʪʠʩʴ 

ʧʝʰʢʦʤ ʪʨʠ ʢʚʘʨʪʘʣʘ ʜʦ ʛʘʨʘʞʘ ʘʚʪʦʧʨʦʢʘʪʘ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ, ʯʝʤ ʩʜʝʣʘʪʴ ʪʨʠ ʰʘʛʘ ʜʦ ʩʦʙʩʪʚʝʥʥʦʛʦ). 
ɽʚʨʦʧʝʡʮʳ ʜʦʙʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʙʦʨʴʙʝ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʙʦʨ ʦʪʩʣʫʞʠʚʰʝʡ ʩʚʦʡ ʚʝʢ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʤʦʱʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ çʦʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʘʢʪʠʢ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʉʐɸ (ʩʝʛʦʜʥʷ 

ʤʥʦʛʠʝ ʰʪʘʪʳ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʫʩʪʘʨʝʚʰʫʶ ʵʣʝʢʪʨʦʥʠʢʫ), ʥʘʣʦʛʦʚʳʝ ʜʦʣʣʘʨʳ ʜʦ ʩʠʭ ʧʦʨ ʩʫʙʩʠʜʠʨʫʶʪ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʜʫʪ ʥʘ ʦʧʣʘʪʫ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʥ ʜʣʷ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ 
ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ, ʦʥʠ ʣʫʯʰʝ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ ʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ, ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʞʘʣʦʙʘʭ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʦʙʠʨʘʝʤʳʝ ʜʘʥʥʳʝ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʯʪʦʙʳ 

ʪʝ ʤʦʛʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʨʦʜʫʢʪʳ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʜʝʣʝʥʳ ʦʪ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʛʨʦʤʥʦʡ ʧʨʦʧʘʩʪʴʶ ʟ ʚʠʜʝ ʨʦʟʥʠʯʥʦʛʦ ʢʘʥʘʣʘ ʜʠʩʪʨʠʙʫʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʠ ʧʦʣʥʦʮʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʡ ʚʳʧʫʩʢʘʝʪ ʥʘ ʨʳʥʦʢ ʥʦʚʫʶ ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ, ʩʢʘʞʝʤ, ʥʘ ʨʦʜʠʪʝʣʝʡ ʠʣʠ 

ʥʘʯʠʥʘʶʱʠʭ ʚʦʜʠʪʝʣʝʡ, ʩʣʫʞʙʘ ʘʚʪʦʧʨʦʢʘʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʘʜʝʟʝʤ ʙʝʩʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ 

ʦʧʨʦʩ ʩʨʝʜʠ ʢʣʠʝʥʪʦʚ ʪʘʢʦʡ ʩʣʫʞʙʳ, ʟʘʜʘʚ ʠʤ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʯʪʦ ʚʘʤ ʥʨʘʚʠʪʩʷ ʠ ʥʝ ʥʨʘʚʠʪʩʷ ʚ ʥʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ; ʥʘʩʢʦʣʴʢʦ 

ʪʨʫʜʥʦ ʙʳʣʦ ʢ ʥʝʤʫ ʧʨʠʚʳʢʥʫʪʴ; 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
71 
ʫʜʦʙʥʳ ʣʠ ʟʘʜʥʠʝ ʩʠʜʝʥʴʷ; ʣʝʛʢʦ ʣʠ ʙʳʣʦ ʧʦʜʢʣʶʯʠʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, GPS-ʥʘʚʠʛʘʪʦʨ ʠʣʠ ʤʘʛʥʠʪʦʣʫ ʠ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ; ʯʪʦ ʙʳ ʚʳ ʠʟʤʝʥʠʣʠ ʚ ʤʘʰʠʥʝ? ʕʪʦ çʜʦʙʨʦʜʝʪʝʣʴʥʳʡ ʢʨʫʛ ʜʦʚʝʨʠʷè mesh-ʤʦʜʝʣʠ ʚ ʜʝʡʩʪʚʠʠ: ʫʟʥʘʪʴ; ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ; 

ʠʛʨʘʪʴ; ʚʦʚʣʝʯʴʩʷ; ʧʦʚʪʦʨʠʪʴ. 
ʉʝʛʦʜʥʷʰʥʠʡ ʜʣʠʪʝʣʴʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʩʪʦ ʘʙʩʫʨʜʝʥ. ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʛʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʘʟʨʳʚ, 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, 

ʪʘʢʠʝ ʢʘʢ feedback 2.0 ʚʦ ʌʨʘʥʮʠʠ ʠ GetSatisfaction ʚ ʉʐɸ. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ, ʥʘʧʨʠʤʝʨ FixMyStreet ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʳʧʦʣʥʷʶʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʝʣʷʤ ʦʟʚʫʯʠʪʴ ʚʦʣʥʫʶʱʠʝ ʠʭ ʧʨʦʙʣʝʤʳ. 

ʉʤʦʪʨʠʪʝ ʚʜʘʣʴ. ʉʪʨʦʡʪʝ ʨ̫ ʜʦʤ 
Mesh-ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʧʦʚʝʜʫʶʪ ʧʨʠʥʮʠʧʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ mesh-ʩʪʨʘʪʝʛʠʡ. ʅʝʤʝʮʢʠʡ ʩʘʡʪ Open 

Design ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ1 ʩ ʠʭ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʣʠʮʝʥʟʠʷʤʠ Creative Commons ʠ 

ʧʨʠʤʝʥʷʝʪ ʠʭ ʢ ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʤ ʧʨʦʜʫʢʪʘʤ. ʉʘʡʪ RedesignMe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʱʫʱʠʭ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, 



ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʜʣʘʛʘʶʪ. ʍʦʨʦʰʠʝ ʨʝʰʝʥʠʷ ʧʦʢʫʧʘʶʪʩʷ ʠ ʦʧʣʘʯʠʚʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʩʪʫʧʘʝʤ ʚ ʥʦʚʫʶ ʵʨʫ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ, ʰʠʨʦʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʝʪ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 
1 ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ð ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʭʦʜʥʳʡ ʢʦʜ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ ʦʪʢʨʳʪ ʠ ʦʙʱʝʜʦʩʪʫʧʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ. ðʇʨʠʤ. ʨʝʜ.



ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
ʉʆɼɽʈɾɸʅʀɽ: ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? ʫʧʨʘʚʣʷʪʴ ʤʦʞʥʦ ʣʠʰʴ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ; ʩʢʨʳʪʳʝ ʘʢʪʠʚʳ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʪʭʦʜʘʭ; ʧʣʦʪʥʦʩʪʴ ð ʵʪʦ 
ʭʦʨʦʰʦ; ʞʠʟʥʝʥʥʳʝ ʮʝʥʥʦʩʪʠ ʚʘʰʠʭ ʢʣʠʝʥʪʦʚ, ʠʣʠ ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚ  rʥʠʢʦʛʜʘ ʥʝ ʫʰʣʠ? 
ɻʠʛʘʥʪʩʢʠʝ ʢʦʨʧʦʨʘʮʠʠ ʣʶʙʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʨʫʰʠʤʦʩʪʠ. ʆʥʠ ʭʦʪʷʪ, ʯʪʦʙʳ ʚʳ ʜʫʤʘʣʠ, ʯʪʦ 

ʚʯʝʨʘʰʥʠʝ ʚʝʣʠʢʠʝ ʙʨʝʥʜʳ ʦʩʪʘʥʫʪʩʷ ʪʘʢʠʤʠ ʥʘʚʩʝʛʜʘ. ʅʦ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʩʪʦʨʠʠ ʵʢʦʥʦʤʠʢʠ ʟʥʘʶʪ ʣʫʯʰʝ. ʉʠʣʴʥʝʡʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʢʘʪʘʢʣʠʟʤʳðʘ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 2008 ʛ. ʙʳʣ ʦʜʥʠʤ ʠʟ ʥʠʭ ð ʩ ʣʝʛʢʦʩʪʴʶ ʨʫʰʘʪ ʵʪʠʭ ʢʦʣʦʩʩʦʚ. ʅʘ ʩʮʝʥʫ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʢʦʤʧʘʥʠʠ. ʊʝ, 

ʢʪʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʟʠʩʘ ʙʳʣ ʥʘ ʚʝʨʰʠʥʝ, ʩʭʦʜʷʪ ʩ ʥʝʝ. ʂʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʘʥʢ 

Merrill  Lynch, ʣʦʛʦʪʠʧ ʢʦʪʦʨʦʛʦ ð ʤʫʩʢʫʣʠʩʪʳʡ ʙʨʦʥʟʦʚʳʡ ʙʳʢ ð ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʣʫʞʠʣ ʩʠʤʚʦʣʦʤ ʩʠʣʳ ʠ ʤʦʛʫʱʝʩʪʚʘ ʋʦʣʣ-ʩʪʨʠʪ, ʙʫʜʝʪ 

ʧʨʦʜʘʥ ʦʙʳʯʥʦʤʫ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʙʘʥʢʫ? 
ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʬʦʥʜʦʤ Kaufmann Foundation, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʠʟ ʩʧʠʩʢʘ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʢʦʤʧʘʥʠʡ 2008 ʛ. ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ inc. ʙʳʣʘ ʩʦʟ-



74 
MESH-ʄʆɼɽʃʔ 
ʜʘʥʘ ʚʦ ʚʨʝʤʷ ʨʝʮʝʩʩʠʠ ʠʣʠ ʤʝʜʚʝʞʴʝʛʦ ʨʳʥʢʘ. 57% ʢʦʤʧʘʥʠʡ ʠʟ ʩʧʠʩʢʘ Fortune 500 ʦʩʥʦʚʘʥʳ ʚ ʧʝʨʠʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʘʜʦʚ, ʤʥʦʛʠʝ ʠʟ ʥʠʭðʚʦ 

ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʝʜʝʪ ʢ ʧʝʨʝʤʝʥʘʤ. 
ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʢʨʫʧʥʝʡʰʠʝ ʤʠʨʦʚʳʝ ʙʨʝʥʜʳ ʫʷʟʚʠʤʳ, ʢʘʢ ʥʠʢʦʛʜʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʤ ʧʨʦʩʪʦ ʥʝ ʜʦʚʝʨʷʶʪ. ʊʨʫʜʥʦ ʜʦʙʠʪʴʩʷ 

ʪʦʛʦ, ʯʪʦʙʳ 96% ʘʤʝʨʠʢʘʥʮʝʚ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ ʧʦ ʧʦʚʦʜʫ ʯʝʛʦ-ʣʠʙʦ. ʅʦ ʩʦʛʣʘʩʥʦ ʦʧʨʦʩʫ ʘʛʝʥʪʩʪʚʘ Harris ʦʪ 2009 ʛ., ʠʤʝʥʥʦ ʪʘʢʦʡ ʧʨʦʮʝʥʪ 

ʘʤʝʨʠʢʘʥʮʝʚ ʩʦʛʣʘʩʥʳ ʩ ʪʝʤ, ʯʪʦ ʋʦʣʣ-ʩʪʨʠʪ ʠ ʢʦʤʧʘʥʠʠ, ʵʤʠʪʠʨʫʶʱʠʝ ʢʨʝʜʠʪʥʳʝ ʢʘʨʪʳ, ʚʝʜʫʪ ʥʝʯʝʩʪʥʫʶ ʠʛʨʫ ʠ ʠʤ ʥʝʣʴʟʷ ʜʦʚʝʨʷʪʴ. ʊʦʣʴʢʦ 4% 

ʩʝʛʦʜʥʷ ʚʝʨʷʪ ʙʦʣʴʰʦʤʫ ʙʠʟʥʝʩʫ. ʊʦʯʢʘ. 
ʈʝʮʝʩʩʠʷ ʠʟʤʝʥʠʣʘ ʦʪʥʦʰʝʥʠʝ ʣʶʜʝʡ ʠ ʚ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʚʦʩʝʤʴ ʠʟ ʜʝʩʷʪʠ ʘʤʝʨʠʢʘʥʮʝʚ çʩʪʨʝʤʷʪʩʷ ʧʦʢʫʧʘʪʴ 

ʤʝʥʴʰʝ ʚʝʱʝʡè, ʘ ʜʝʚʷʪʴ ʠʟ ʜʝʩʷʪʠ ʯʝʣʦʚʝʢ ʭʦʪʝʣʠ ʙʳ çʚʝʩʪʠ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʞʠʟʥʴè. ʊʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʩʝʛʦʜʥʷ ʥʘ ʧʦʣʢʘʭ ʢʥʠʞʥʳʭ 

ʤʘʛʘʟʠʥʘʭ ʚʥʦʚʴ ʧʦʷʚʠʣʠʩʴ ʧʦʧʫʣʷʨʥʳʝ ʢʥʠʛʠ ʦ ʙʝʨʝʞʣʠʚʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ çɹʝʨʝʞʣʠʚʦʩʪʴ: ʅʦʚʦʝ ʨʦʞʜʝʥʠʝ ʟʘʙʳʪʦʡ ʜʦʙʨʦʜʝʪʝʣʠè (Thrift: Rebirth of a 

Forgotten Virtue) ʊʝʦʜʦʨʘ ʄʘʣʣʦʢʘ ʠ çʏʪʦ ʩʣʫʯʠʣʦʩʴ ʩ ʙʝʨʝʞʣʠʚʦʩʪʴʶ?è (Whatever Happened to Thrift?) ʈʦʥʘʣʴʜʘ ʋʠʣʢʦʢʩʘ (ʧʝʨʝʠʟʜʘʥʘ ʚ 2010 ʛ.). 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʢʘʯʥʫʣ ʥʘʰʠ ʮʝʥʥʦʩʪʠ ʠ ʟʘʩʪʘʚʠʣ ʥʘʩ ʧʝʨʝʩʤʦʪʨʝʪʴ ʪʦ, ʯʪʦ ʤʳ ʩʯʠʪʘʝʤ ʚʘʞʥʳʤ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. 

ʈʘʟʤʳʰʣʝʥʠʝ, ʚʝʱʠ ʠ ʮʝʥʥʦʩʪʠ ʠ ʛʘʨʘʞ ʥʘ ʜʚʝ ʤʘʰʠʥʳ 
ʅʝʜʘʚʥʦ ʥʘ ʝʞʝʛʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ TED (Technology, Entertainment, Design ð çʊʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʣʝʯʝʥʠʷ, ʜʠʟʘʡʥè) ʷ ʚʩʪʨʝʪʠʣʘ ʩʚʦʝʛʦ ʜʨʫʛʘ, ʯʴʷ 

ʩʝʤʴʷ ʦʩʪʘʣʘʩʴ ʚ ɻʨʝʮʠʠ. ʉʘʤ ʦʥ ʪʝʧʝʨʴ ʩʦʩʪʦʷʪʝʣʴʥʳʡ ʚʝʥʯʫʨʥʳʡ ʢʘʧʠʪʘʣʠʩʪ, ʞʠʚʝʪ ʚ ʉʝʚʝʨʥʦʡ ʂʘʣʠʬʦʨʥʠʠ ʠ ʧʦʯʪʠ ʥʝ ʙʳʚʘʝʪ ʫ ʩʝʙʷ ʥʘ ʨʦʜʠʥʝ. ʇʦ 

ʩʣʦʚʘʤ ʤʦʝʛʦ ʜʨʫʛʘ, ʩʝʤʴʷ ʩʯʠʪʘʝʪ ʝʛʦ ʥʝʥʦʨʤʘʣʴʥʳʤ. ʇʦʯʝʤʫ ʦʥ, ʠʤʝʷ ʩʪʦʣʴʢʦ ʜʝʥʝʛ, ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʢʨʫʛʣʳʤʠ ʩʫʪʢʘʤʠ, ʘ ʥʝ ʧʨʦʚʦʜʠʪ ʚʨʝʤʷ ʩ 

ʣʶʙʷʱʠʤʠ ʝʛʦ ʣʶʜʴʤʠ? ʄʳ ʥʘʜ ʵʪʠʤ 
ɻʣʘʚʘ 4. ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
75 
ʧʦʩʤʝʷʣʠʩʴ, ʥʦ ʨʘʟʛʦʚʦʨ ʩ ʜʨʫʛʦʤ ʥʘʚʝʣ ʤʝʥʷ ʥʘ ʨʘʟʤʳʰʣʝʥʠʷ. ɸ ʯʪʦ, ʝʩʣʠ ʚʩʝ ʤʳ ʢʫʧʠʣʠʩʴ ʥʘ ʤʦʜʥʳʝ, ʥʦ ʚ ʢʦʨʥʝ ʦʰʠʙʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʞʠʟʥʠ? ʂʦʛʜʘ ʩʪʘʣʠ ʜʝʰʝʚʳʤʠ ʚʝʱʠ, ʘ ʧʦʪʦʤ ʠ ʢʨʝʜʠʪʳ, ʤʳ ʟʘʧʦʣʥʠʣʠ ʥʘʰʫ ʞʠʟʥʴ ʚʝʱʘʤʠ, ʘ ʥʝ ʥʘʩʪʦʷʱʠʤʠ ʮʝʥʥʦʩʪʷʤʠ. ʏʪʦ, ʝʩʣʠ ʤʳ ʙʝʞʠʤ ʚ 

ʤʘʣʝʥʴʢʦʤ, ʟʘʭʣʘʤʣʝʥʥʦʤ ʙʝʣʠʯʴʝʤ ʢʦʣʝʩʝ, ʢʦʪʦʨʦʝ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʚʝʟʝʪ ʥʘʩ ʢ ʩʯʘʩʪʴʶ? 
ʂʦʛʜʘ ʷ ʧʦʩʤʦʪʨʝʣʘ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ʠ ʧʦʩʣʫʰʘʣʘ ʦʢʨʫʞʘʶʱʠʭ ʤʝʥʷ ʣʶʜʝʡ, ʷ ʧʦʥʷʣʘ, ʯʪʦ ʦʥʠ ʧʦʯʪʠ ʥʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʝʤ ʚʣʘʜʝʶʪ. ʆʥʠ 

ʛʦʚʦʨʷʪ ʦ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʜʣʷ ʥʠʭ ʚʝʱʘʭ ð ʪʘʢʠʭ ʢʘʢ ʟʜʦʨʦʚʴʝ, ʜʨʫʞʙʘ, ʧʫʪʝʰʝʩʪʚʠʷ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʥʦʚʳʤʠ ʣʶʜʴʤʠ, ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʚʧʝʯʘʪʣʝʥʠʷ, 

ʧʨʠʷʪʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʩʦ ʩʚʦʝʡ ʩʝʤʴʝʡ. ʗ ʪʘʢʞʝ ʩʣʳʰʘʣʘ: ʤʥʝ ʥʝ ʥʫʞʥʳ ʜʚʝ ʤʘʰʠʥʳ; ʤʥʝ ʥʝ ʥʫʞʥʳ ʚʩʝ 

ʵʪʠ ʠʛʨʫʰʢʠ ʚ ʤʦʝʤ ʜʦʤʝ; ʚʦʟʤʦʞʥʦ, ʤʥʝ ʜʘʞʝ ʥʝ ʥʫʞʝʥ ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʜʦʤ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʩʪʘʚʠʪʴ ʧʦʜ ʚʦʧʨʦʩ ʪʦʪ ʠʥʪʝʥʩʠʚʥʳʡ ʬʦʢʫʩ ʥʘ 

çʧʨʠʦʙʨʝʪʝʥʠʠè, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʥʘʰʝʡ ʢʫʣʴʪʫʨʝ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. ɺʦ ʚʨʝʤʷ ʤʦʠʭ ʧʦʝʟʜʦʢ ʚ ʏʠʣʠ, ɸʨʛʝʥʪʠʥʫ, ʥʝʢʦʪʦʨʳʝ ʝʚʨʦʧʝʡʩʢʠʝ 

ʛʦʨʦʜʘðʂʦʧʝʥʛʘʛʝʥ, ɸʤʩʪʝʨʜʘʤ, ʇʘʨʠʞ ʠ ɹʨʶʩʩʝʣʴðʷ ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʠʝ ʨʘʟʛʦʚʦʨʳ ʥʘʯʠʥʘʶʪ ʟʚʫʯʘʪʴ ʚʩʝ ʯʘʱʝ ʠ ʛʨʦʤʯʝ. 

ʇʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? 
ʉʝʛʦʜʥʷʰʥʷʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩ ʝʝ ʧʦʩʳʣʘʤʠ ʢ ʧʝʨʝʩʤʦʪʨʫ ʧʨʠʦʨʠʪʝʪʦʚ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʝʨʝʜ mesh-ʤʦʜʝʣʴʶ. ʂʘʢ ʛʦʚʦʨʠʪʩʷ, 

ʚ ʙʠʟʥʝʩʝ ʛʣʘʚʥʦʝ ð ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʚʨʝʤʷ. ʅʠ ʧʦʪʦʨʦʧʠʪʴʩʷ, ʥʦ ʠ ʥʝ ʦʧʦʟʜʘʪʴ. ʂʪʦ-ʪʦ ʤʦʞʝʪ ʩʧʨʦʩʠʪʴ: çMesh-ʤʦʜʝʣʴ? ʅʦ ʧʦʯʝʤʫ ʠʤʝʥʥʦ 

ʩʝʡʯʘʩ?è ɺʦʪ ʧʷʪʴ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ mesh-ʤʦʜʝʣʴ ʦʩʦʙʝʥʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 
1.  ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʨʦʜʠʣ ʥʝʜʦʚʝʨʠʝ ʢ ʩʪʘʨʳʤ ʢʦʤʧʘʥʠʷʤ. 
2.  ʂʨʠʟʠʩ ʟʘʩʪʘʚʠʣ ʣʶʜʝʡ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʠ ʮʝʥʥʦʩʪʠ ʠ ʧʨʠʦʨʠʪʝʪʳ. 

3.  ɹʦʨʴʙʘ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʚʳʰʘʝʪ   J ʩʪʦʠʤʦʩʪʴ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʩʪʘʨʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚʢʣʶʯʘʷ   I ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʜʘʞʫ 
ʦʜʥʦʨʘʟʦʚʳʭ ʪʦʚʘʨʦʚ.                  | 



4.  ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʪʝʥʜʝʥʮʠʷ ʢ ʫʨʙʘʥʠʟʘʮʠʠ ʧʦʚʳʰʘʶʪ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ   -1 ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ mesh-

ʤʦʜʝʣʠ.                               j 
5.  ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʧʨʝʜʦʩʪʘʚʣʷʪʴ  | ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ, ʧʨʦʜʚʠʥʫʪʳʝ ʠ 
ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʩʣʫʛʠ ʠʤʝʥʥʦ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ,   j 

ʆʪʢʫʜʘ ʪʘʢʦʝ ʥʝʜʦʚʝʨʠʝ ʢ ʢʨʫʧʥʳʤ ʙʨʝʥʜʘʤ? I  

ɺ ʠʩʧʘʥʩʢʦʤ ʷʟʳʢʝ ʝʩʪʴ ʚʳʨʘʞʝʥʠʝ batir las claras, ʯʪʦ ʜʦʩʣʦʚʥʦ  * ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʚʟʙʠʪʴ ʙʝʣʢʠ ʚ ʧʝʥʫè. ʕʪʘ ʬʨʘʟʘ ʦʟʥʘʯʘʝʪ j ʨʘʟʜʫʪʴ ʯʪʦ-ʣʠʙʦ, 

ʩʦʟʜʘʪʴ ʤʥʦʛʦ ʰʫʤʘ ʠʟ ʥʠʯʝʛʦ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚʳʩʪʘʚʠʣ ʧʝʨʝʜ ʥʘʤʠ ʥʘʧʦʢʘʟ ʮʝʣʫʶ ʘʨʤʠʶ j ʪʘʢʠʭ ʧʝʨʩʦʥʘʞʝʡ, ʧʨʝʫʩʧʝʚʰʠʭ ʚʦ çʚʟʙʠʚʘʥʠʠ 

ʙʝʣʢʦʚ ʚ ʧʝʥʫè. \ ɹʘʥʢʠ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʙʨʦʢʝʨʩʢʠʝ ʜʦʤʘ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʠ ʧʫʙʣʠʯʥʳʝ ʢʦʤʧʘʥʠʠ ʦʭʦʪʥʦ ʨʘʟʜʫʚʘʣʠ ʩʚʦʶ ʩʪʦʠʤʦʩʪʴ I ʧʫʪʝʤ 

ʤʦʰʝʥʥʠʯʝʩʢʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ʘʢʪʠʚʘʤʠ ʠ ʧʘʩʩʠʚʘʤʠ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʠʥʚʝʩʪʙʘʥʢ Lehman Brothers, ʢʘʢ ʤʳ ʪʝʧʝʨʴ ʟʥʘʝʤ, ʩ 

ʦʜʦʙʨʝʥʠʷ ʩʚʦʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʦʚʝʣ ʤʘʩʰʪʘʙʥʫʶ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʤʘʭʠʥʘʮʠʶ, ʯʪʦʙʳ ʩʢʨʳʪʴ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʝ ʫʙʳʪʢʠ. 
Citibank, AIG, Merrill  Lynch ʠ Goldman Sachs ʧʦʣʫʯʘʣʠ ʜʝʥʴʛʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʚʳʜʝʣʷʝʤʳʝ ʠʤ ʚ ʨʘʤʢʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʩʧʘʩʝʥʠʶ ʧʨʦʙʣʝʤʥʳʭ ʘʢʪʠʚʦʚ, ʠ ʪʨʘʪʠʣʠ ʠʭ ʥʘ ʚʳʧʣʘʪʫ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʭ ʙʦʥʫʩʦʚ ʨʫʢʦʚʦʜʩʪʚʫ. ʃʶʜʠ ʙʳʣʠ ʚʦʟʤʫʱʝʥʳ. ʆʜʥʘʢʦ ʪʦʧ-ʤʝʥʝʜʞʝʨʳ 

ʦʧʨʘʚʜʳʚʘʣʠ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʪʝʤ, ʯʪʦ ʵʪʠ ʙʦʥʫʩʳ ʙʳʣʠ ʧʨʦʧʠʩʘʥʳ ʚ ʠʭ ʢʦʥʪʨʘʢʪʘʭ. (ɺ ʩʚʦʝʡ ʞʠʟʥʠ ʷ ʟʘʢʣʶʯʘʣʘ ʤʘʩʩʫ ʢʦʥʪʨʘʢʪʦʚ. ʃʶʙʦʡ ʠʟ ʥʠʭ ʤʦʞʥʦ 

ʧʝʨʝʩʤʦʪʨʝʪʴ.) ʀʭ ʜʝʡʩʪʚʠʡ ʫʚʝʣʠʯʠʣʠ ʧʨʦʧʘʩʪʴ ʤʝʞʜʫ ʦʙʳʯʥʳʤʠ ʣʶʜʴʤʠ ʠ ʠʟʚʝʩʪʥʳʤʠ ʙʨʝʥʜʘʤʠ: ʘ ʯʝʤ ʦʥʘ ʛʣʫʙʞʝ, ʪʝʤ ʩʠʣʴʥʝʝ ʥʝʜʦʚʦʣʴʩʪʚʦ ʠ 

ʥʝʜʦʚʝʨʠʝ ʢʣʠʝʥʪʦʚ. 
ɻʣʘʚʘ U. ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
77 
ʈʫʢʦʚʦʜʩʪʚʦ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʠʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʙʨʝʥʜʳ ʜʦʞʠʚʘʶʪ ʧʦʩʣʝʜʥʠʝ ʜʥʠ, ʠ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʩʪʘʨʘʶʪʩʷ ʚʳʞʘʪʴ ʠʟ ʬʨʫʢʪʘ 

ʧʦʩʣʝʜʥʠʝ ʢʘʧʣʠ ʩʦʢʘ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʧʨʘʚʠʣʘ çʭʚʘʪʘʡ ʚʩʝ, ʯʪʦ ʤʦʞʥʦè, ʪʝʤ ʩʘʤʳʤ ʧʦʜʪʘʣʢʠʚʘʷ ʥʘʩ ʢ ʢʨʘʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʧʘʩʪʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ɻʘʨʚʘʨʜʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. ʧʷʪʴ ʚʳʩʰʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠʥʚʝʩʪʙʘʥʢʦʚ Lehman Brothers ʠ Bear Stearns ʟʘ 

ʛʦʜʳ, ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʝ ʢʨʘʭʫ, ʧʦʣʫʯʠʣʠ ʘʢʮʠʡ ʠ ʜʝʥʝʞʥʳʭ ʧʨʝʤʠʡ ʥʘ ʩʫʤʤʫ ʚ ʩʨʝʜʥʝʤ $250 ʤʣʥ ʢʘʞʜʳʡ. ɸʥʘʣʦʛʠʯʥʳʝ ʰʘʛʠ ʧʦ çʚʳʚʦʜʫ ʜʝʥʝʛè 

ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʪʘʢʞʝ ʨʫʢʦʚʦʜʩʪʚʦʤ McDonalds, ʤʥʦʛʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʚʠʘ ʧʨʝʜʧʨʠʷʪʠʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ JetBlue ʠ Southwest), ʢʦʤʧʘʥʠʠ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ, ʚʢʣʶʯʘʷ AT&T, Verizon ʠ Comcast ʠ ʚʩʝʭ ʜʦ ʝʜʠʥʦʛʦ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʂʦʛʜʘ ʢʦʤʧʘʥʠʝʡ ʫʧʨʘʚʣʷʶʪ ʢʨʫʧʥʳʝ ʘʢʮʠʦʥʝʨʳ, ʥʘʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʘʚʘʤʠ, ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʧʦʚʝʜʩʥʠʝ ʠʟʚʨʘʱʘʝʪʩʷ. ʂʦʥʬʣʠʢʪʳ 

ʠʥʪʝʨʝʩʦʚ ʠʩʢʘʞʘʶʪ ʧʨʠʥ ʮʠʧʳ, ʩʪʠʤʫʣʳ ʠ ʥʝʠʟʙʝʞʥʦ ʨʝʟʫʣʴʪʘʪʳ. ʉʪʦʠʪ ʣʠ ʫʜʠʚʣʷʪʴʩʷ ʯʪʦ ʩʝʛʦʜʥʷ ʩʨʝʜʠ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʰ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʛʣʫʙʦʢʦʝ ʥʝʜʦʚʝʨʠʝ ʢ ʠʟʚʝʩʪʥʳʤ ʙʨʝʥʜʘʤ ʠ ʥʘʩʪʨʦʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʚʳʨʘʟʠʪ! ʪʘʢ: çʗ ʯʝʨʪʦʚʩʢʠ ʟʦʣ ʠ 

ʙʦʣʴʰʝ ʥʝ ʩʦʙʠʨʘʶʩʴ ʠʤʝʪʴ ʩ ʵʪʠʣ ʜʝʣʦè? 
ʅʝʜʦʚʝʨʠʝ ʢ ʩʪʘʨʳʤ ʤʦʜʝʣʷʤ ʧʦʚʳʰʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʣʶʜʝ! ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʙʨʝʥʜʳ ʠ ʩʪʠʣ! ʞʠʟʥʠ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʞʠʪʝʣʝʡ ʉʐɸ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʩʝʛʦʜʰ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʙʨʝʥʜʳ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʠʛʥʦʨʠʨʦʚʘʣʠ ʅʘʧʨʠʤʝʨ, ʦʥʠ ʛʦʪʦʚʳ ʧʦʧʨʦʙʦʚʘʪʴ ʦʙʨʘʪʠʪʴʩʷ ʟʘ 

ʫʩʣʫʛʘʤ! ʚ ʤʝʩʪʥʳʡ ʙʘʥʢ ʠʣʠ ʩʣʫʞʙʫ ʘʚʪʦʧʨʦʢʘʪʘ. ʆʥʠ ʧʨʠʚʝʪʩʪʚʫʶ' ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʪʘʨʴʠ ʢʨʫʧʥʳʝ ʙʨʝʥʜʳ 

ʧʨʝʜʘʣʠ ʠʭ. ʇʣʶʩ ʢʦ ʚʩʝʤʫ ʧʦʧʨʦʙʦʚʘʪʴ ʥʦʚʴè ʙʨʝʥʜʳ ʩʝʛʦʜʥʷ ʩʪʘʣʦ ʧʨʦʩʪʦ, ʢʘʢ ʥʠʢʦʛʜʘ. 
ʅʦʚʳʝ ʤʦʙʠʣʴʥʳʝ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶ' ʣʶʜʝʡ ʩ ʤʝʩʪʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʙʳʣ! ʭʦʨʦʰʦ ʧʨʠʥʷʪʳ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʤ 

ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʨʳʥʢʘʭ ʃʢʟʜʠ ʭʦʪʷʪ ʙʦʣʴʰʝ ʫʟʥʘʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʠʤ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪ: 

 
66_____________________________________________MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ 



ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð 

ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ 

ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ 

ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ 

ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ 

\ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ƴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ; ʦʯʝʥʴ ʤʘʣʦ 

ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ 

ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ 

ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ 

ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ 

ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ 

ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ 

ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ niesh-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ . ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ 

ʥʘʧʨʦ- ",. ʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ Å ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ 

ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,; ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠ-' ʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ 

ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ^ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ 

ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳ"" ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 

ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘ, ʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛ,ʛJ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʝ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠ~ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɹ ʉʝʚʝʨʥʦʡ ɸʤʝʨʛ" ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘ; ʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʛ* ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣ ʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ ʪʝ5ʧ-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ 
ʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
ʉʆɼɽʈɾɸʅʀɽ: ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè, ʠʣʠ ʢʦʥʝʮ ʤʫʩʦʨʥʳʤ ʩʚʘʣʢʘʤ; ʜʦʣʛʦʞʜʘʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʤʠʩʪʝʨʘ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ 
ʇʦʯʠʥʢʘ; ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ; ʚʩʝʛʜʘ ʦʜʫʰʝʚʣʷʡʪʝ ʧʨʠʨʦʜʫ. 
ʂʦʛʜʘ ʤʦʷ ʯʠʣʠʡʩʢʘʷ ʧʦʜʨʫʛʘ ɾʦʘʢʠʥʘ ʧʨʠʝʟʞʘʝʪ ʚ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʠ ʫ ʥʝʝ ʣʦʤʘʝʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪ, ʚʝʣʦʩʠʧʝʜ ʠʣʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʙʫʚʴʶ, ʦʥʘ ʚʩʝʛʜʘ ʩʧʨʘʰʠʚʘʝʪ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ. ʃʶʜʠ ʩʤʦʪʨʷʪ ʥʘ ʥʝʝ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʘ ʩʚʘʣʠʣʘʩʴ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ. 

çʆʪʨʝʤʦʥʪʠʨʦʚʘʪʴ? ð ʩʣʳʰʠʪ ʦʥʘ ʚ ʦʪʚʝʪ. ð ʅʦ ʟʘʯʝʤ? ɼʝʰʝʚʣʝ ʚʳʙʨʦʩʠʪʴ ʵʪʦ ʧʨʦʯʴ ʠ ʢʫʧʠʪʴ ʥʦʚʦʝè. ʕʪʫ ʬʨʘʟʫ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʧʦʩʪʦʷʥʥʦ. 

ʈʘʥʴʰʝ ʷ ʪʦʞʝ ʪʘʢ ʛʦʚʦʨʠʣʘ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪ ʵʪʦʡ ʬʨʘʟʳ ʫ ʚʘʩ ʚʦʣʦʩʳ ʜʦʣʞʥʳ ʚʩʪʘʚʘʪʴ ʜʳʙʦʤ. ʂʘʢ ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʟʘʤʝʪʠʣ ʘʨʭʠʪʝʢʪʦʨ ʋʣʣʴʷʤ 

ʄʘʢʜʦʥʘʭ, çʢʫʜʘ ʵʪʦ "ʧʨʦʯʴ"?è. 
ʄʘʥʪʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ, ʧʨʦʩʪʘ: çʇʨʦʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝè. ɼʦʚʝʜʝʥʥʘʷ ʜʦ ʢʨʘʡʥʦʩʪʠ, ʵʪʘ ʤʘʥʪʨʘ ʛʣʫʙʦʢʦ ʠʩʢʘʞʘʝʪ 

ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʠʜʘʥʠʷ ʠ,



66 
MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. 
ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ 

ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ 

ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ 

ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ 

ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ mesh-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʮʠʝʡ ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ. 
ʍʦʪʷ mesh-ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ 

ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʪʦʢ, ʙʦʣʪʦʚ ʠ ʛʘʝʢ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʟʥʘʢʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʤʝʥʝʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʦʤʝʨʘ ISBN ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ. ʉʘʤʘ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʰʠʨʦʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʚʝʪʘʝʪ. 
ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʬʦʨʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤʠ ʩ ʮʝʣʴʶ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʩʝʢʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦ, ʯʪʦ ʩʣʫʞʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʠʥʪʝʨʝʩʘʤ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʘʩʪʦ ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʢʦʨʧʦʨʘʮʠʷ Apple ʧʦʜʚʝʨʛʣʘʩʴ ʢʨʠʪʠʢʝ ʟʘ ʪʦ, ʯʪʦ ʥʝ ʚʢʣʶʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʪʝʭʥʦʣʦʛʠʠ Adobe Flash ʚ ʩʚʦʡ ʥʦʚʳʡ iPad. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʢʨʘʩʦʯʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. Apple, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʧʨʠʥʷʪʠʷ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺʦʟʤʦʞʥʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ Apple, iPad ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʠʪ ʣʫʯʰʫʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʯʝʤ Flash. ʅʦ ʧʦʢʘ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʝʥʳ ʩ ʤʝʥʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɿʘʙʝʨʠʪʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʪʥʦ 
ʇʨʝʜʳʜʫʱʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè ð çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ð ʩʝʛʦʜʥʷ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʤʠʨʘ. ʂʘʢ ʧʨʝʜʣʘʛʘʶʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè (Cradle to 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   6? 
Cradle) ʄʠʭʘʵʣʴ ɹʨʘʫʥʛʘʨʪ ʠ ʋʠʣʴʷʤ ʄʘʢʜʦʥʘʭ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʦʡʪʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʞʠʟʥʴ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ 

ʧʦʦʱʨʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʮʝʣʦʩʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ 

ʢʦʣʳʙʝʣʠè ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʦʪʭʦʜʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝ ʩʪʦʣʴʢʦ ʥʦʚʳʭ çʟʝʣʝʥʳʭè ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʭ ʚʝʱʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʧʨʠʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʚʝʣʦʩʠʧʝʜ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʜʘʞʝ ʝʩʣʠ ʦ 

ʥʝʤ ʭʦʨʦʰʦ ʟʘʙʦʪʠʪʴʩʷ. ʎʝʣʴ ð ʥʘʯʘʪʴ ʩ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʭʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘʰʘ ɿʝʤʣʷðʵʪʦ ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ 

ʩʦʭʨʘʥʷʝʪ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʪʭʦʜʦʚ. ʂʘʢ ʞʠʪʝʣʠ ɿʝʤʣʠ, ʤʳ ʚʩʝ ʜʦʣʞʥʳ 

ʵʪʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʯʠʪʝʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʚʩʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ DuPont 

ʩʵʢʦʥʦʤʠʣʘ ʙʦʣʝʝ $2 ʤʣʨʜ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 70% ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛ. ɺʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ mesh-ʤʦʜʝʣʠ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʋʜʦʙʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ
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MESH-ʄʆɼɽʃʔ 
ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʥʘ ʚʘʰʝʡ ʪʘʣʠʠð ʧʨʦʡʪʠʩʴ 

ʧʝʰʢʦʤ ʪʨʠ ʢʚʘʨʪʘʣʘ ʜʦ ʛʘʨʘʞʘ ʘʚʪʦʧʨʦʢʘʪʘ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ, ʯʝʤ ʩʜʝʣʘʪʴ ʪʨʠ ʰʘʛʘ ʜʦ ʩʦʙʩʪʚʝʥʥʦʛʦ). 
ɽʚʨʦʧʝʡʮʳ ʜʦʙʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʙʦʨʴʙʝ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʙʦʨ ʦʪʩʣʫʞʠʚʰʝʡ ʩʚʦʡ ʚʝʢ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʤʦʱʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ çʦʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʘʢʪʠʢ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʉʐɸ (ʩʝʛʦʜʥʷ 

ʤʥʦʛʠʝ ʰʪʘʪʳ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʫʩʪʘʨʝʚʰʫʶ ʵʣʝʢʪʨʦʥʠʢʫ), ʥʘʣʦʛʦʚʳʝ ʜʦʣʣʘʨʳ ʜʦ ʩʠʭ ʧʦʨ ʩʫʙʩʠʜʠʨʫʶʪ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʜʫʪ ʥʘ ʦʧʣʘʪʫ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʥ ʜʣʷ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ 
ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ, ʦʥʠ ʣʫʯʰʝ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ ʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ, ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʞʘʣʦʙʘʭ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʦʙʠʨʘʝʤʳʝ ʜʘʥʥʳʝ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʯʪʦʙʳ 

ʪʝ ʤʦʛʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʨʦʜʫʢʪʳ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʜʝʣʝʥʳ ʦʪ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʛʨʦʤʥʦʡ ʧʨʦʧʘʩʪʴʶ ʟ ʚʠʜʝ ʨʦʟʥʠʯʥʦʛʦ ʢʘʥʘʣʘ ʜʠʩʪʨʠʙʫʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʠ ʧʦʣʥʦʮʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʡ ʚʳʧʫʩʢʘʝʪ ʥʘ ʨʳʥʦʢ ʥʦʚʫʶ ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ, ʩʢʘʞʝʤ, ʥʘ ʨʦʜʠʪʝʣʝʡ ʠʣʠ 

ʥʘʯʠʥʘʶʱʠʭ ʚʦʜʠʪʝʣʝʡ, ʩʣʫʞʙʘ ʘʚʪʦʧʨʦʢʘʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʘʜʝʟʝʤ ʙʝʩʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ 

ʦʧʨʦʩ ʩʨʝʜʠ ʢʣʠʝʥʪʦʚ ʪʘʢʦʡ ʩʣʫʞʙʳ, ʟʘʜʘʚ ʠʤ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʯʪʦ ʚʘʤ ʥʨʘʚʠʪʩʷ ʠ ʥʝ ʥʨʘʚʠʪʩʷ ʚ ʥʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ; ʥʘʩʢʦʣʴʢʦ 

ʪʨʫʜʥʦ ʙʳʣʦ ʢ ʥʝʤʫ ʧʨʠʚʳʢʥʫʪʴ; 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʫʜʦʙʥʳ ʣʠ ʟʘʜʥʠʝ ʩʠʜʝʥʴʷ; ʣʝʛʢʦ ʣʠ ʙʳʣʦ ʧʦʜʢʣʶʯʠʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, GPS-ʥʘʚʠʛʘʪʦʨ ʠʣʠ ʤʘʛʥʠʪʦʣʫ ʠ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ; ʯʪʦ ʙʳ ʚʳ ʠʟʤʝʥʠʣʠ ʚ ʤʘʰʠʥʝ? ʕʪʦ çʜʦʙʨʦʜʝʪʝʣʴʥʳʡ ʢʨʫʛ ʜʦʚʝʨʠʷè mesh-ʤʦʜʝʣʠ ʚ ʜʝʡʩʪʚʠʠ: ʫʟʥʘʪʴ; ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ; 

ʠʛʨʘʪʴ; ʚʦʚʣʝʯʴʩʷ; ʧʦʚʪʦʨʠʪʴ. 
ʉʝʛʦʜʥʷʰʥʠʡ ʜʣʠʪʝʣʴʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʩʪʦ ʘʙʩʫʨʜʝʥ. ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʛʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʘʟʨʳʚ, 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, 

ʪʘʢʠʝ ʢʘʢ feedback 2.0 ʚʦ ʌʨʘʥʮʠʠ ʠ GetSatisfaction ʚ ʉʐɸ. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ, ʥʘʧʨʠʤʝʨ FixMyStreet ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʳʧʦʣʥʷʶʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʝʣʷʤ ʦʟʚʫʯʠʪʴ ʚʦʣʥʫʶʱʠʝ ʠʭ ʧʨʦʙʣʝʤʳ. 

ʉʤʦʪʨʠʪʝ ʚʜʘʣʴ. ʉʪʨʦʡʪʝ ʨʷʜʦʤ 
Mesh-ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʧʦʚʝʜʫʶʪ ʧʨʠʥʮʠʧʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ mesh-ʩʪʨʘʪʝʛʠʡ. ʅʝʤʝʮʢʠʡ ʩʘʡʪ Open 

Design ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ1 ʩ ʠʭ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʣʠʮʝʥʟʠʷʤʠ Creative Commons ʠ 

ʧʨʠʤʝʥʷʝʪ ʠʭ ʢ ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʤ ʧʨʦʜʫʢʪʘʤ. ʉʘʡʪ RedesignMe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʱʫʱʠʭ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, 



ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʜʣʘʛʘʶʪ. ʍʦʨʦʰʠʝ ʨʝʰʝʥʠʷ ʧʦʢʫʧʘʶʪʩʷ ʠ ʦʧʣʘʯʠʚʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʩʪʫʧʘʝʤ ʚ ʥʦʚʫʶ ʵʨʫ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ, ʰʠʨʦʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʝʪ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 
1 ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ð ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʭʦʜʥʳʡ ʢʦʜ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ ʦʪʢʨʳʪ ʠ ʦʙʱʝʜʦʩʪʫʧʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ. ðʇʨʠʤ. ʨʝʜ.



ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
ʉʆɼɽʈɾɸʅʀɽ: ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? ʫʧʨʘʚʣʷʪʴ ʤʦʞʥʦ ʣʠʰʴ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ; ʩʢʨʳʪʳʝ ʘʢʪʠʚʳ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʪʭʦʜʘʭ; ʧʣʦʪʥʦʩʪʴ ð ʵʪʦ 
ʭʦʨʦʰʦ; ʞʠʟʥʝʥʥʳʝ ʮʝʥʥʦʩʪʠ ʚʘʰʠʭ ʢʣʠʝʥʪʦʚ, ʠʣʠ ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚr  ʥʠʢʦʛʜʘ ʥʝ ʫʰʣʠ? 
ɻʠʛʘʥʪʩʢʠʝ ʢʦʨʧʦʨʘʮʠʠ ʣʶʙʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʨʫʰʠʤʦʩʪʠ. ʆʥʠ ʭʦʪʷʪ, ʯʪʦʙʳ ʚʳ ʜʫʤʘʣʠ, ʯʪʦ 

ʚʯʝʨʘʰʥʠʝ ʚʝʣʠʢʠʝ ʙʨʝʥʜʳ ʦʩʪʘʥʫʪʩʷ ʪʘʢʠʤʠ ʥʘʚʩʝʛʜʘ. ʅʦ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʩʪʦʨʠʠ ʵʢʦʥʦʤʠʢʠ ʟʥʘʶʪ ʣʫʯʰʝ. ʉʠʣʴʥʝʡʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʢʘʪʘʢʣʠʟʤʳðʘ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 2008 ʛ. ʙʳʣ ʦʜʥʠʤ ʠʟ ʥʠʭ ð ʩ ʣʝʛʢʦʩʪʴʶ ʨʫʰʘʪ ʵʪʠʭ ʢʦʣʦʩʩʦʚ. ʅʘ ʩʮʝʥʫ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʢʦʤʧʘʥʠʠ. ʊʝ, 

ʢʪʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʟʠʩʘ ʙʳʣ ʥʘ ʚʝʨʰʠʥʝ, ʩʭʦʜʷʪ ʩ ʥʝʝ. ʂʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʘʥʢ 

Merrill  Lynch, ʣʦʛʦʪʠʧ ʢʦʪʦʨʦʛʦ ð ʤʫʩʢʫʣʠʩʪʳʡ ʙʨʦʥʟʦʚʳʡ ʙʳʢ ð ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʣʫʞʠʣ ʩʠʤʚʦʣʦʤ ʩʠʣʳ ʠ ʤʦʛʫʱʝʩʪʚʘ ʋʦʣʣ-ʩʪʨʠʪ, ʙʫʜʝʪ 

ʧʨʦʜʘʥ ʦʙʳʯʥʦʤʫ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʙʘʥʢʫ? 
ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʬʦʥʜʦʤ Kaufmann Foundation, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʠʟ ʩʧʠʩʢʘ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʢʦʤʧʘʥʠʡ 2008 ʛ. ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ inc. ʙʳʣʘ ʩʦʟ-
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MESH-ʄʆɼɽʃʔ 
ʜʘʥʘ ʚʦ ʚʨʝʤʷ ʨʝʮʝʩʩʠʠ ʠʣʠ ʤʝʜʚʝʞʴʝʛʦ ʨʳʥʢʘ. 57% ʢʦʤʧʘʥʠʡ ʠʟ ʩʧʠʩʢʘ Fortune 500 ʦʩʥʦʚʘʥʳ ʚ ʧʝʨʠʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʘʜʦʚ, ʤʥʦʛʠʝ ʠʟ ʥʠʭðʚʦ 

ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʝʜʝʪ ʢ ʧʝʨʝʤʝʥʘʤ. 
ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʢʨʫʧʥʝʡʰʠʝ ʤʠʨʦʚʳʝ ʙʨʝʥʜʳ ʫʷʟʚʠʤʳ, ʢʘʢ ʥʠʢʦʛʜʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʤ ʧʨʦʩʪʦ ʥʝ ʜʦʚʝʨʷʶʪ. ʊʨʫʜʥʦ ʜʦʙʠʪʴʩʷ 

ʪʦʛʦ, ʯʪʦʙʳ 96% ʘʤʝʨʠʢʘʥʮʝʚ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ ʧʦ ʧʦʚʦʜʫ ʯʝʛʦ-ʣʠʙʦ. ʅʦ ʩʦʛʣʘʩʥʦ ʦʧʨʦʩʫ ʘʛʝʥʪʩʪʚʘ Harris ʦʪ 2009 ʛ., ʠʤʝʥʥʦ ʪʘʢʦʡ ʧʨʦʮʝʥʪ 

ʘʤʝʨʠʢʘʥʮʝʚ ʩʦʛʣʘʩʥʳ ʩ ʪʝʤ, ʯʪʦ ʋʦʣʣ-ʩʪʨʠʪ ʠ ʢʦʤʧʘʥʠʠ, ʵʤʠʪʠʨʫʶʱʠʝ ʢʨʝʜʠʪʥʳʝ ʢʘʨʪʳ, ʚʝʜʫʪ ʥʝʯʝʩʪʥʫʶ ʠʛʨʫ ʠ ʠʤ ʥʝʣʴʟʷ ʜʦʚʝʨʷʪʴ. ʊʦʣʴʢʦ 4% 

ʩʝʛʦʜʥʷ ʚʝʨʷʪ ʙʦʣʴʰʦʤʫ ʙʠʟʥʝʩʫ. ʊʦʯʢʘ. 
ʈʝʮʝʩʩʠʷ ʠʟʤʝʥʠʣʘ ʦʪʥʦʰʝʥʠʝ ʣʶʜʝʡ ʠ ʚ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʚʦʩʝʤʴ ʠʟ ʜʝʩʷʪʠ ʘʤʝʨʠʢʘʥʮʝʚ çʩʪʨʝʤʷʪʩʷ ʧʦʢʫʧʘʪʴ 

ʤʝʥʴʰʝ ʚʝʱʝʡè, ʘ ʜʝʚʷʪʴ ʠʟ ʜʝʩʷʪʠ ʯʝʣʦʚʝʢ ʭʦʪʝʣʠ ʙʳ çʚʝʩʪʠ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʞʠʟʥʴè. ʊʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʩʝʛʦʜʥʷ ʥʘ ʧʦʣʢʘʭ ʢʥʠʞʥʳʭ 

ʤʘʛʘʟʠʥʘʭ ʚʥʦʚʴ ʧʦʷʚʠʣʠʩʴ ʧʦʧʫʣʷʨʥʳʝ ʢʥʠʛʠ ʦ ʙʝʨʝʞʣʠʚʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ çɹʝʨʝʞʣʠʚʦʩʪʴ: ʅʦʚʦʝ ʨʦʞʜʝʥʠʝ ʟʘʙʳʪʦʡ ʜʦʙʨʦʜʝʪʝʣʠè (Thrift: Rebirth of a 

Forgotten Virtue) ʊʝʦʜʦʨʘ ʄʘʣʣʦʢʘ ʠ çʏʪʦ ʩʣʫʯʠʣʦʩʴ ʩ ʙʝʨʝʞʣʠʚʦʩʪʴʶ?è (Whatever Happened to Thrift?) ʈʦʥʘʣʴʜʘ ʋʠʣʢʦʢʩʘ (ʧʝʨʝʠʟʜʘʥʘ ʚ 2010 ʛ.). 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʢʘʯʥʫʣ ʥʘʰʠ ʮʝʥʥʦʩʪʠ ʠ ʟʘʩʪʘʚʠʣ ʥʘʩ ʧʝʨʝʩʤʦʪʨʝʪʴ ʪʦ, ʯʪʦ ʤʳ ʩʯʠʪʘʝʤ ʚʘʞʥʳʤ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. 

ʈʘʟʤʳʰʣʝʥʠʝ, ʚʝʱʠ ʠ ʮʝʥʥʦʩʪʠ ʠ ʛʘʨʘʞ ʥʘ ʜʚʝ ʤʘʰʠʥʳ 
ʅʝʜʘʚʥʦ ʥʘ ʝʞʝʛʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ TED (Technology, Entertainment, Design ð çʊʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʣʝʯʝʥʠʷ, ʜʠʟʘʡʥè) ʷ ʚʩʪʨʝʪʠʣʘ ʩʚʦʝʛʦ ʜʨʫʛʘ, ʯʴʷ 

ʩʝʤʴʷ ʦʩʪʘʣʘʩʴ ʚ ɻʨʝʮʠʠ. ʉʘʤ ʦʥ ʪʝʧʝʨʴ ʩʦʩʪʦʷʪʝʣʴʥʳʡ ʚʝʥʯʫʨʥʳʡ ʢʘʧʠʪʘʣʠʩʪ, ʞʠʚʝʪ ʚ ʉʝʚʝʨʥʦʡ ʂʘʣʠʬʦʨʥʠʠ ʠ ʧʦʯʪʠ ʥʝ ʙʳʚʘʝʪ ʫ ʩʝʙʷ ʥʘ ʨʦʜʠʥʝ. ʇʦ 

ʩʣʦʚʘʤ ʤʦʝʛʦ ʜʨʫʛʘ, ʩʝʤʴʷ ʩʯʠʪʘʝʪ ʝʛʦ ʥʝʥʦʨʤʘʣʴʥʳʤ. ʇʦʯʝʤʫ ʦʥ, ʠʤʝʷ ʩʪʦʣʴʢʦ ʜʝʥʝʛ, ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʢʨʫʛʣʳʤʠ ʩʫʪʢʘʤʠ, ʘ ʥʝ ʧʨʦʚʦʜʠʪ ʚʨʝʤʷ ʩ 

ʣʶʙʷʱʠʤʠ ʝʛʦ ʣʶʜʴʤʠ? ʄʳ ʥʘʜ ʵʪʠʤ 
ɻʣʘʚʘ 4. ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
75 
ʧʦʩʤʝʷʣʠʩʴ, ʥʦ ʨʘʟʛʦʚʦʨ ʩ ʜʨʫʛʦʤ ʥʘʚʝʣ ʤʝʥʷ ʥʘ ʨʘʟʤʳʰʣʝʥʠʷ. ɸ ʯʪʦ, ʝʩʣʠ ʚʩʝ ʤʳ ʢʫʧʠʣʠʩʴ ʥʘ ʤʦʜʥʳʝ, ʥʦ ʚ ʢʦʨʥʝ ʦʰʠʙʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʞʠʟʥʠ? ʂʦʛʜʘ ʩʪʘʣʠ ʜʝʰʝʚʳʤʠ ʚʝʱʠ, ʘ ʧʦʪʦʤ ʠ ʢʨʝʜʠʪʳ, ʤʳ ʟʘʧʦʣʥʠʣʠ ʥʘʰʫ ʞʠʟʥʴ ʚʝʱʘʤʠ, ʘ ʥʝ ʥʘʩʪʦʷʱʠʤʠ ʮʝʥʥʦʩʪʷʤʠ. ʏʪʦ, ʝʩʣʠ ʤʳ ʙʝʞʠʤ ʚ 

ʤʘʣʝʥʴʢʦʤ, ʟʘʭʣʘʤʣʝʥʥʦʤ ʙʝʣʠʯʴʝʤ ʢʦʣʝʩʝ, ʢʦʪʦʨʦʝ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʚʝʟʝʪ ʥʘʩ ʢ ʩʯʘʩʪʴʶ? 
ʂʦʛʜʘ ʷ ʧʦʩʤʦʪʨʝʣʘ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ʠ ʧʦʩʣʫʰʘʣʘ ʦʢʨʫʞʘʶʱʠʭ ʤʝʥʷ ʣʶʜʝʡ, ʷ ʧʦʥʷʣʘ, ʯʪʦ ʦʥʠ ʧʦʯʪʠ ʥʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʝʤ ʚʣʘʜʝʶʪ. ʆʥʠ 

ʛʦʚʦʨʷʪ ʦ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʜʣʷ ʥʠʭ ʚʝʱʘʭ ð ʪʘʢʠʭ ʢʘʢ ʟʜʦʨʦʚʴʝ, ʜʨʫʞʙʘ, ʧʫʪʝʰʝʩʪʚʠʷ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʥʦʚʳʤʠ ʣʶʜʴʤʠ, ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʚʧʝʯʘʪʣʝʥʠʷ, 

ʧʨʠʷʪʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʩʦ ʩʚʦʝʡ ʩʝʤʴʝʡ. ʗ ʪʘʢʞʝ ʩʣʳʰʘʣʘ: ʤʥʝ ʥʝ ʥʫʞʥʳ ʜʚʝ ʤʘʰʠʥʳ; ʤʥʝ ʥʝ ʥʫʞʥʳ ʚʩʝ 

ʵʪʠ ʠʛʨʫʰʢʠ ʚ ʤʦʝʤ ʜʦʤʝ; ʚʦʟʤʦʞʥʦ, ʤʥʝ ʜʘʞʝ ʥʝ ʥʫʞʝʥ ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʜʦʤ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʩʪʘʚʠʪʴ ʧʦʜ ʚʦʧʨʦʩ ʪʦʪ ʠʥʪʝʥʩʠʚʥʳʡ ʬʦʢʫʩ ʥʘ 

çʧʨʠʦʙʨʝʪʝʥʠʠè, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʥʘʰʝʡ ʢʫʣʴʪʫʨʝ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. ɺʦ ʚʨʝʤʷ ʤʦʠʭ ʧʦʝʟʜʦʢ ʚ ʏʠʣʠ, ɸʨʛʝʥʪʠʥʫ, ʥʝʢʦʪʦʨʳʝ ʝʚʨʦʧʝʡʩʢʠʝ 

ʛʦʨʦʜʘðʂʦʧʝʥʛʘʛʝʥ, ɸʤʩʪʝʨʜʘʤ, ʇʘʨʠʞ ʠ ɹʨʶʩʩʝʣʴðʷ ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʠʝ ʨʘʟʛʦʚʦʨʳ ʥʘʯʠʥʘʶʪ ʟʚʫʯʘʪʴ ʚʩʝ ʯʘʱʝ ʠ ʛʨʦʤʯʝ. 

ʇʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? 
ʉʝʛʦʜʥʷʰʥʷʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩ ʝʝ ʧʦʩʳʣʘʤʠ ʢ ʧʝʨʝʩʤʦʪʨʫ ʧʨʠʦʨʠʪʝʪʦʚ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʝʨʝʜ mesh-ʤʦʜʝʣʴʶ. ʂʘʢ ʛʦʚʦʨʠʪʩʷ, 

ʚ ʙʠʟʥʝʩʝ ʛʣʘʚʥʦʝ ð ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʚʨʝʤʷ. ʅʠ ʧʦʪʦʨʦʧʠʪʴʩʷ, ʥʦ ʠ ʥʝ ʦʧʦʟʜʘʪʴ. ʂʪʦ-ʪʦ ʤʦʞʝʪ ʩʧʨʦʩʠʪʴ: çMesh-ʤʦʜʝʣʴ? ʅʦ ʧʦʯʝʤʫ ʠʤʝʥʥʦ 

ʩʝʡʯʘʩ?è ɺʦʪ ʧʷʪʴ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ mesh-ʤʦʜʝʣʴ ʦʩʦʙʝʥʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 
1.  ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʨʦʜʠʣ ʥʝʜʦʚʝʨʠʝ ʢ ʩʪʘʨʳʤ ʢʦʤʧʘʥʠʷʤ. 
2.  ʂʨʠʟʠʩ ʟʘʩʪʘʚʠʣ ʣʶʜʝʡ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʠ ʮʝʥʥʦʩʪʠ ʠ ʧʨʠʦʨʠʪʝʪʳ.
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3.  ɹʦʨʴʙʘ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʚʳʰʘʝʪ   J ʩʪʦʠʤʦʩʪʴ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʩʪʘʨʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚʢʣʶʯʘʷ   I ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʜʘʞʫ 
ʦʜʥʦʨʘʟʦʚʳʭ ʪʦʚʘʨʦʚ.                  | 
4.  ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʪʝʥʜʝʥʮʠʷ ʢ ʫʨʙʘʥʠʟʘʮʠʠ ʧʦʚʳ-   | ʰʘʶʪ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ   -1 ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

mesh-ʤʦʜʝʣʠ.                               j 
5.  ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨ-   | ʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʧʨʝʜʦʩʪʘʚʣʷʪʴ  | ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ, 
ʧʨʦʜʚʠʥʫʪʳʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥ-   1 ʥʳʝ ʫʩʣʫʛʠ ʠʤʝʥʥʦ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ,   j 

ʆʪʢʫʜʘ ʪʘʢʦʝ ʥʝʜʦʚʝʨʠʝ ʢ ʢʨʫʧʥʳʤ ʙʨʝʥʜʘʤ? I  

ɺ ʠʩʧʘʥʩʢʦʤ ʷʟʳʢʝ ʝʩʪʴ ʚʳʨʘʞʝʥʠʝ batir las claras, ʯʪʦ ʜʦʩʣʦʚʥʦ  * ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʚʟʙʠʪʴ ʙʝʣʢʠ ʚ ʧʝʥʫè. ʕʪʘ ʬʨʘʟʘ ʦʟʥʘʯʘʝʪ j ʨʘʟʜʫʪʴ ʯʪʦ-ʣʠʙʦ, 

ʩʦʟʜʘʪʴ ʤʥʦʛʦ ʰʫʤʘ ʠʟ ʥʠʯʝʛʦ. ʕʢʦʥʦʤʠ- :; ʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚʳʩʪʘʚʠʣ ʧʝʨʝʜ ʥʘʤʠ ʥʘʧʦʢʘʟ ʮʝʣʫʶ ʘʨʤʠʶ j ʪʘʢʠʭ ʧʝʨʩʦʥʘʞʝʡ, ʧʨʝʫʩʧʝʚʰʠʭ ʚʦ çʚʟʙʠʚʘʥʠʠ 

ʙʝʣʢʦʚ ʚ ʧʝʥʫè. \ ɹʘʥʢʠ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʙʨʦʢʝʨʩʢʠʝ ʜʦʤʘ, ʠʥʚʝʩʪʠʮʠʦʥ- ' ʥʳʝ ʠ ʧʫʙʣʠʯʥʳʝ ʢʦʤʧʘʥʠʠ ʦʭʦʪʥʦ ʨʘʟʜʫʚʘʣʠ ʩʚʦʶ ʩʪʦʠʤʦʩʪʴ I ʧʫʪʝʤ 

ʤʦʰʝʥʥʠʯʝʩʢʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ʘʢʪʠʚʘʤʠ ʠ ʧʘʩʩʠʚʘʤʠ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʠʥʚʝʩʪʙʘʥʢ Lehman Brothers, ʢʘʢ ʤʳ ʪʝʧʝʨʴ ʟʥʘʝʤ, ʩ 

ʦʜʦʙʨʝʥʠʷ ʩʚʦʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʦʚʝʣ ʤʘʩʰʪʘʙʥʫʶ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʤʘʭʠʥʘʮʠʶ, ʯʪʦʙʳ ʩʢʨʳʪʴ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʝ ʫʙʳʪʢʠ. 
Citibank, AIG, Merrill  Lynch ʠ Goldman Sachs ʧʦʣʫʯʘʣʠ ʜʝʥʴʛʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʚʳʜʝʣʷʝʤʳʝ ʠʤ ʚ ʨʘʤʢʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʩʧʘʩʝʥʠʶ ʧʨʦʙʣʝʤʥʳʭ ʘʢʪʠʚʦʚ, ʠ ʪʨʘʪʠʣʠ ʠʭ ʥʘ ʚʳʧʣʘʪʫ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʭ ʙʦʥʫʩʦʚ ʨʫʢʦʚʦʜʩʪʚʫ. ʃʶʜʠ ʙʳʣʠ ʚʦʟʤʫʱʝʥʳ. ʆʜʥʘʢʦ ʪʦʧ-ʤʝʥʝʜʞʝʨʳ 

ʦʧʨʘʚʜʳʚʘʣʠ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʪʝʤ, ʯʪʦ ʵʪʠ ʙʦʥʫʩʳ ʙʳʣʠ ʧʨʦʧʠʩʘʥʳ ʚ ʠʭ ʢʦʥʪʨʘʢʪʘʭ. (ɺ ʩʚʦʝʡ ʞʠʟʥʠ ʷ ʟʘʢʣʶʯʘʣʘ ʤʘʩʩʫ ʢʦʥʪʨʘʢʪʦʚ. ʃʶʙʦʡ ʠʟ ʥʠʭ ʤʦʞʥʦ 

ʧʝʨʝʩʤʦʪʨʝʪʴ.) ʀʭ ʜʝʡʩʪʚʠʡ ʫʚʝʣʠʯʠʣʠ ʧʨʦʧʘʩʪʴ ʤʝʞʜʫ ʦʙʳʯʥʳʤʠ ʣʶʜʴʤʠ ʠ ʠʟʚʝʩʪʥʳʤʠ ʙʨʝʥʜʘʤʠ: ʘ ʯʝʤ ʦʥʘ ʛʣʫʙʞʝ, ʪʝʤ ʩʠʣʴʥʝʝ ʥʝʜʦʚʦʣʴʩʪʚʦ ʠ 

ʥʝʜʦʚʝʨʠʝ ʢʣʠʝʥʪʦʚ. 
ɻʣʘʚʘ U. ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
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ʈʫʢʦʚʦʜʩʪʚʦ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʠʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʙʨʝʥʜʳ ʜʦʞʠʚʘʶʪ ʧʦʩʣʝʜʥʠʝ ʜʥʠ, ʠ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʩʪʘʨʘʶʪʩʷ ʚʳʞʘʪʴ ʠʟ ʬʨʫʢʪʘ 

ʧʦʩʣʝʜʥʠʝ ʢʘʧʣʠ ʩʦʢʘ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʧʨʘʚʠʣʘ çʭʚʘʪʘʡ ʚʩʝ, ʯʪʦ ʤʦʞʥʦè, ʪʝʤ ʩʘʤʳʤ ʧʦʜʪʘʣʢʠʚʘʷ ʥʘʩ ʢ ʢʨʘʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʧʘʩʪʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ɻʘʨʚʘʨʜʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. ʧʷʪʴ ʚʳʩʰʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠʥʚʝʩʪʙʘʥʢʦʚ Lehman Brothers ʠ Bear Stearns ʟʘ 

ʛʦʜʳ, ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʝ ʢʨʘʭʫ, ʧʦʣʫʯʠʣʠ ʘʢʮʠʡ ʠ ʜʝʥʝʞʥʳʭ ʧʨʝʤʠʡ ʥʘ ʩʫʤʤʫ ʚ ʩʨʝʜʥʝʤ $250 ʤʣʥ ʢʘʞʜʳʡ. ɸʥʘʣʦʛʠʯʥʳʝ ʰʘʛʠ ʧʦ çʚʳʚʦʜʫ ʜʝʥʝʛè 

ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʪʘʢʞʝ ʨʫʢʦʚʦʜʩʪʚʦʤ McDonalds, ʤʥʦʛʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʚʠʘ ʧʨʝʜʧʨʠʷʪʠʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ JetBlue ʠ Southwest), ʢʦʤʧʘʥʠʠ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ, ʚʢʣʶʯʘʷ AT&T, Verizon ʠ Comcast ʠ ʚʩʝʭ ʜʦ ʝʜʠʥʦʛʦ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʂʦʛʜʘ ʢʦʤʧʘʥʠʝʡ ʫʧʨʘʚʣʷʶʪ ʢʨʫʧʥʳʝ ʘʢʮʠʦʥʝʨʳ, ʥʘʜʝ ʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʘʚʘʤʠ, ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʧʦʚʝ ʜʩʥʠʝ ʠʟʚʨʘʱʘʝʪʩʷ. ʂʦʥʬʣʠʢʪʳ 

ʠʥʪʝʨʝʩʦʚ ʠʩʢʘʞʘʶʪ ʧʨʠʥ ʮʠʧʳ, ʩʪʠʤʫʣʳ ʠ ʥʝʠʟʙʝʞʥʦ ʨʝʟʫʣʴʪʘʪʳ. ʉʪʦʠʪ ʣʠ ʫʜʠʚʣʷʪʴʩʷ ʯʪʦ ʩʝʛʦʜʥʷ ʩʨʝʜʠ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʰ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʛʣʫʙʦʢʦʝ ʥʝʜʦʚʝʨʠʝ ʢ ʠʟʚʝʩʪʥʳʤ ʙʨʝʥʜʘʤ ʠ ʥʘʩʪʨʦʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʚʳʨʘʟʠʪ! ʪʘʢ: çʗ ʯʝʨʪʦʚʩʢʠ ʟʦʣ ʠ 

ʙʦʣʴʰʝ ʥʝ ʩʦʙʠʨʘʶʩʴ ʠʤʝʪʴ ʩ ʵʪʠʣ ʜʝʣʦè? 
ʅʝʜʦʚʝʨʠʝ ʢ ʩʪʘʨʳʤ ʤʦʜʝʣʷʤ ʧʦʚʳʰʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʣʶʜʝ! ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʙʨʝʥʜʳ ʠ ʩʪʠʣ! ʞʠʟʥʠ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʞʠʪʝʣʝʡ ʉʐɸ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʩʝʛʦʜʰ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʙʨʝʥʜʳ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʠʛʥʦʨʠʨʦʚʘʣʠ ʅʘʧʨʠʤʝʨ, ʦʥʠ ʛʦʪʦʚʳ ʧʦʧʨʦʙʦʚʘʪʴ ʦʙʨʘʪʠʪʴʩʷ ʟʘ 

ʫʩʣʫʛʘʤ! ʚ ʤʝʩʪʥʳʡ ʙʘʥʢ ʠʣʠ ʩʣʫʞʙʫ ʘʚʪʦʧʨʦʢʘʪʘ. ʆʥʠ ʧʨʠʚʝʪʩʪʚʫʶ' ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʪʘʨʴʠ ʢʨʫʧʥʳʝ ʙʨʝʥʜʳ 

ʧʨʝʜʘʣʠ ʠʭ. ʇʣʶʩ ʢʦ ʚʩʝʤʫ ʧʦʧʨʦʙʦʚʘʪʴ ʥʦʚʴè ʙʨʝʥʜʳ ʩʝʛʦʜʥʷ ʩʪʘʣʦ ʧʨʦʩʪʦ, ʢʘʢ ʥʠʢʦʛʜʘ. 
ʅʦʚʳʝ ʤʦʙʠʣʴʥʳʝ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶ' ʣʶʜʝʡ ʩ ʤʝʩʪʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʙʳʣ! ʭʦʨʦʰʦ ʧʨʠʥʷʪʳ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʤ 

ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʨʳʥʢʘʭ ʃʢʟʜʠ ʭʦʪʷʪ ʙʦʣʴʰʝ ʫʟʥʘʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʠʤ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪ:ʴ ʤʝʩʪʥʳʝ ʢʦʤʧʘʥʠʠ, ʠ ʭʦʨʦʰʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʢ ʥʠʤ ʥʘ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʩ ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ, ʢʘʢ Gowalla, Foursquare, Feest (ʚ ʅʠʜʝʨʣʘʥʜʘʭ), MePlease ʠ Groupon. 



ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʷʤ ʵʪʠʭ ʥʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʥʦʚʳʝ ʚʝʥʯʫʨʥʳʝ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʬʣʝʰ-ʙʨʝʥʜʳ1, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʥʘ ʩʪʨʦʛʦ ʧʨʠʚʷʟʘʥʥʳʭ ʢʦ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʠʷʭ ʜʣʷ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʣʶʜʝʡ. ʅʘʧʨʠʤʝʨ, 

ʨʝʩʪʦʨʘʥ ʤʦʞʝʪ ʧʨʠʛʣʘʩʠʪʴ ʩʚʦʠʭ ʧʦʩʪʦʷʥʥʳʭ ʢʣʠʝʥʪʦʚ ʥʘ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʫʶ ʜʝʛʫʩʪʘʮʠʶ ʠʣʠ ʞʠʚʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʥʦʚʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʊʘʢʠʝ ʬʣʝʰ-ʙʨʝʥʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʡ, ʠʥʚʝʩʪʦʨʦʚ ʠ ʩʧʦʥʩʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʶʪ ʦʱʫʱʝʥʠʝ 

ʩʨʦʯʥʦʩʪʠ ʩʨʝʜʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 
ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʠ ʂʘʥʘʜʝ ʬʣʝʰ-ʙʨʝʥʜʠʥʛ ʧʨʠʚʝʣ ʢ ʨʦʞʜʝʥʠʶ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ, ʢʘʢ çʘʥʪʠʨʝʩʪʦʨʘʥè. ʉʝʛʦʜʥʷ ʚ ʊʦʨʦʥʪʦ 

ʜʝʡʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʪʘʡʥʳʭ ʨʝʩʪʦʨʘʥʦʚ, ʥʘʧʨʠʤʝʨ Charlie's Burgers. ʇʦʧʘʩʪʴ ʚ ʘʥʪʠʨʝʩʪʦʨʘʥ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘʷʚʢʝ, ʘ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʪʘʢʠʭ ʟʘʚʝʜʝʥʠʡ ʥʝ ʨʝʢʣʘʤʠʨʫʝʪʩʷ. ɹʣʘʛʦʜʘʨʷ ʨʘʩʰʠʨʝʥʠʶ ʩʬʝʨʳ ʦʭʚʘʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʮʠʘʣʴʥʳʭ ʤʦʙʠʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʩʢʦʨʦʤ 

ʚʨʝʤʝʥʠ ʧʦʭʦʞʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʬʣʝʰ-ʙʨʝʥʜʳ ð ʵʪʦ ʥʝʜʦʨʦʛʦʡ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʩʧʦʩʦʙ 

ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʥʦʚʳʝ ʙʨʝʥʜʳ ʠ ʢʦʥʮʝʧʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʜʘʚʮʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʡ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʤʦʛʫʪ ʧʨʝʜʧʨʠʥʷʪʴ ʧʦʜʭʦʜ 

çʢʘʞʜʳʝ ʜʚʝ ʥʝʜʝʣʠè. ʆʛʨʘʥʠʯʠʚʘʷ ʧʨʝʜʣʦʞʝʥʠʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʚʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʫʶ ʘʫʜʠʪʦʨʠʶ, ʢʦʛʜʘ ʠ ʛʜʝ ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ, ʬʣʝʰ-ʙʨʝʥʜʳ 

ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʬʦʨʤʠʨʦʚʘʪʴ ʯʫʚʩʪʚʦ ʫʥʠʢʘʣʴʥʦʩʪʠ ʙʨʝʥʜʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 
ʉʤʝʥʘ ʧʦʢʦʣʝʥʠʡðʝʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʜʝʡʩʪʚʫʶʱʠʡ ʬʘʢʪʦʨ. ʄʥʦʛʠʝ ʩʪʘʨʳʝ ʢʦʤʧʘʥʠʠ ʜʦʚʦʣʴʥʦ ʥʝʫʤʝʣʳ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʤʦʛʣʠ ʙʳ ʚʥʫʰʠʪʴ ʢ ʥʠʤ ʣʶʙʦʚʴ ʩʦ ʩʪʦʨʦʥʳ ʤʦʣʦʜʝʞʠ. ʅʝʢʦʪʦʨʳʝ ʜʝʣʘʣʠ ʩʣʘʙʳʝ ʧʦʧʳʪʢʠðʧʦʤʥʠʪʝ, ʢʘʢ Post ʦʜʝʣʘ ɹʘʨʥʠ ʈʘʙʙʣʘ ʚ ʯʝʨʥʳʝ ʦʯʢʠ ʠ 

ʟʘʩʪʘʚʠʣʘ ʧʝʪʴ ʨʵʧ 1980-ʭ ʚ ʨʝʢʣʘʤʝ ʬʨʫʢʪʦʚʳʭ ʭʣʦʧʴʝʚ Fruity Pebbles? ʀʣʠ ʢʘʢ ʢʦʤʧʘʥʠʷ Pepsi ʧʦʜʚʝʨʛʣʘʩʴ ʧʦʪʦʢʫ ʩʫʨʦʚʦʡ ʢʨʠʪʠʢʠ ʠʟ-ʟʘ ʨʝʢʣʘʤʳ 

Pepsi Max, ʚ ʢʦʪʦʨʦʡ ʝʜʠʥʩʪʚʝʥʥʘʷ ʢʘʣʦʨʠʷ ʚ ʥʘʧʠʪʢʝ ʧʳʪʘʣʘʩʴ ʧʦʢʦʥʯʠʪʴ ʞʠʟʥʴ ʩʘʤʦʫʙʠʡʩʪʚʦʤ ʦʪ ʦʜʠʥʦʯʝʩʪʚʘ? 
ʕʪʘ ʥʝʧʦʚʦʨʦʪʣʠʚʦʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʛʠʛʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʱʠʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʪʝʤ, ʯʪʦ ʧʨʝʜʣʘʛʘʶʪ ʙʨʝʥʜʳ, ʠ ʪʝʤ, ʢʘʢʠʝ ʧʨʦʜʫʢʪʳ ʨʝʘʣʴʥʦ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʝʛʦʜʥʷ, ʦʪʢʨʳʚʘʶʪ ʜʚʝʨʠ ʧʝʨʝʜ mesh-ʤʦʜʝʣʴʶ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʷʚʠʣʠʩʴ ʩʦʪʥʠ ʨʝʘʣʠʟʫʶʱʠʭ ʝʝ ʢʦʤʧʘʥʠʡ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʩʪʘʨʳʤ ʙʨʝʥʜʘʤ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʠ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʫʩʣʫʛʠ ʈʛʈ-ʢʨʝʜʠʪʦʚʘʥʠʷ1, ʭʦʪʷ ʠ ʩʦʩʪʘʚʣʷʶʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ, ʫʞʝ ʥʘʯʠʥʘʶʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʙʘʥʢʘʤʠ ʧʦ ʦʙʲʝʤʫ ʚʳʜʘʥʥʳʭ ʢʨʝʜʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʫ ʢʣʠʝʥʪʦʚ ʠ ʚʝʣʠʯʠʥʝ 

ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ. 
ɺ ʦʜʥʠʭ ʪʦʣʴʢʦ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʯʝʨʝʟ ʩʝʨʚʠʩʳ Lending Club ʠ Prosper ʙʳʣʦ ʚʳʜʘʥʦ ʢʨʝʜʠʪʦʚ ʥʘ ʩʫʤʤʫ ʩʚʳʰʝ $250 ʤʣʥ. ʂʦʤʧʘʥʠʷ Zopa, ʢʦʪʦʨʘʷ 

ʧʝʨʚʦʡ ʧʨʝʜʣʦʞʠʣʘ ʫʩʣʫʛʠ ʈ2ʈ-ʢʨʝʜʠʪʦʚʘʥʠʷ, ʥʝʜʘʚʥʦ ʨʘʩʰʠʨʠʣʘ ʩʚʦʶ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘ ʀʪʘʣʠʶ ʠ ʗʧʦʥʠʶ. Smava 

ʧʨʝʜʣʘʛʘʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʣʫʛʠ ʚ ɻʝʨʤʘʥʠʠ ʠ ʧʣʘʥʠʨʫʝʪ ʚʳʡʪʠ ʥʘ ʜʨʫʛʠʝ ʝʚʨʦʧʝʡʩʢʠʝ ʨʳʥʢʠ. ɼʨʫʛʠʝ mesh-ʢʦʤʧʘʥʠʠ ʥʘʰʣʠ ʥʝʦʩʚʦʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʥʠʰʠ. ʇʣʘʪʬʦʨʤʘ BigCarrot ʩʚʦʜʠʪ ʚʤʝʩʪʝ ʢʨʝʜʠʪʦʨʦʚ ʠ ʢʦʤʧʘʥʠʠ-ʟʘʝʤʱʠʢʠ. SmartyPig ʧʨʝʜʣʘʛʘʝʪ ʢʣʠʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʪʠʤʫʣʳ ʢ ʪʦʤʫ, ʯʪʦʙʳ 

ʵʢʦʥʦʤʠʪʴ, ʚʢʣʶʯʘʷ ʩʢʠʜʢʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʘʨʪʥʝʨʦʚ ʧʦ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʧʨʦʛʨʘʤʤʝ. ɼʨʫʛʠʝ ʢʦʤʧʘʥʠʠ, ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʚ 

ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ ʈ2ʈ-ʪʨʘʥʟʘʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʙʫʯʝʥʠʝ, ʤʠʢʨʦʢʨʝʜʠʪʦʚʘʥʠʝ, ʩʭʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʪ.ʜ. 
ʂʦʛʜʘ ʩʪʘʨʳʝ ʢʦʤʧʘʥʠʠ ʧʦʯʫʚʩʪʚʫʶʪ, ʯʪʦ mesh-ʢʦʤʧʘʥʠʠ ʫʛʨʦʞʘʶʪ ʠʭ ʦʩʥʦʚʥʦʤʫ ʙʠʟʥʝʩʫ, ʦʥʠ ʥʘʯʥʫʪ ʜʝʣʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

Hertz ʠ Avis ʤʦʛʫʪ ʟʘʥʷʪʴʩʷ ʧʨʦʢʘʪʦʤ 
1 ʂʨʝʜʠʪʦʚʘʥʠʝ ʧʦ ʧʨʠʥʮʠʧʫ peer-to-peer ð ʤʝʞʜʫ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ. ð ʇʨʠʤ. ʧʝʨ. 

66_____________________________________________MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð 



ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ 

ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ 

ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ 

ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ 

\ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ƴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ; ʦʯʝʥʴ ʤʘʣʦ 

ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ 

ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ 

ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ 

ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ 

ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ 

ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ 

ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ niesh-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ . ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ 

ʥʘʧʨʦ- ",. ʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ Å ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ 

ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,; ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠ-' ʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ 

ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ^ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ 

ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳ"" ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 

ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘ, ʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛ,ʛJ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʝ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠ~ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɹ ʉʝʚʝʨʥʦʡ ɸʤʝʨʛ" ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘ; ʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʛ* ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣ ʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ ʪʝ5ʧ-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ 
ʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-



3 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
ʉʆɼɽʈɾɸʅʀɽ: ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè, ʠʣʠ ʢʦʥʝʮ ʤʫʩʦʨʥʳʤ ʩʚʘʣʢʘʤ; ʜʦʣʛʦʞʜʘʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʤʠʩʪʝʨʘ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ 
ʇʦʯʠʥʢʘ; ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ; ʚʩʝʛʜʘ ʦʜʫʰʝʚʣʷʡʪʝ ʧʨʠʨʦʜʫ. 
ʂʦʛʜʘ ʤʦʷ ʯʠʣʠʡʩʢʘʷ ʧʦʜʨʫʛʘ ɾʦʘʢʠʥʘ ʧʨʠʝʟʞʘʝʪ ʚ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʠ ʫ ʥʝʝ ʣʦʤʘʝʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪ, ʚʝʣʦʩʠʧʝʜ ʠʣʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʙʫʚʴʶ, ʦʥʘ ʚʩʝʛʜʘ ʩʧʨʘʰʠʚʘʝʪ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ. ʃʶʜʠ ʩʤʦʪʨʷʪ ʥʘ ʥʝʝ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʘ ʩʚʘʣʠʣʘʩʴ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ. 

çʆʪʨʝʤʦʥʪʠʨʦʚʘʪʴ? ð ʩʣʳʰʠʪ ʦʥʘ ʚ ʦʪʚʝʪ. ð ʅʦ ʟʘʯʝʤ? ɼʝʰʝʚʣʝ ʚʳʙʨʦʩʠʪʴ ʵʪʦ ʧʨʦʯʴ ʠ ʢʫʧʠʪʴ ʥʦʚʦʝè. ʕʪʫ ʬʨʘʟʫ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʧʦʩʪʦʷʥʥʦ. 

ʈʘʥʴʰʝ ʷ ʪʦʞʝ ʪʘʢ ʛʦʚʦʨʠʣʘ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪ ʵʪʦʡ ʬʨʘʟʳ ʫ ʚʘʩ ʚʦʣʦʩʳ ʜʦʣʞʥʳ ʚʩʪʘʚʘʪʴ ʜʳʙʦʤ. ʂʘʢ ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʟʘʤʝʪʠʣ ʘʨʭʠʪʝʢʪʦʨ ʋʣʣʴʷʤ 

ʄʘʢʜʦʥʘʭ, çʢʫʜʘ ʵʪʦ "ʧʨʦʯʴ"?è. 
ʄʘʥʪʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ, ʧʨʦʩʪʘ: çʇʨʦʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝè. ɼʦʚʝʜʝʥʥʘʷ ʜʦ ʢʨʘʡʥʦʩʪʠ, ʵʪʘ ʤʘʥʪʨʘ ʛʣʫʙʦʢʦ ʠʩʢʘʞʘʝʪ 

ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʠʜʘʥʠʷ ʠ,



66 
MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. 
ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ 

ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ 

ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ 

ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ 

ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚɻ ʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ mesh-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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MESH-ʄʆɼɽʃʔ 
ʮʠʝʡ ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ. 
ʍʦʪʷ mesh-ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ 

ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʪʦʢ, ʙʦʣʪʦʚ ʠ ʛʘʝʢ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʟʥʘʢʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʤʝʥʝʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʦʤʝʨʘ ISBN ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ. ʉʘʤʘ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʰʠʨʦʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʚʝʪʘʝʪ. 
ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʬʦʨʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤʠ ʩ ʮʝʣʴʶ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʩʝʢʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦ, ʯʪʦ ʩʣʫʞʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʠʥʪʝʨʝʩʘʤ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʘʩʪʦ ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʢʦʨʧʦʨʘʮʠʷ Apple ʧʦʜʚʝʨʛʣʘʩʴ ʢʨʠʪʠʢʝ ʟʘ ʪʦ, ʯʪʦ ʥʝ ʚʢʣʶʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʪʝʭʥʦʣʦʛʠʠ Adobe Flash ʚ ʩʚʦʡ ʥʦʚʳʡ iPad. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʢʨʘʩʦʯʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. Apple, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʧʨʠʥʷʪʠʷ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺʦʟʤʦʞʥʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ Apple, iPad ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʠʪ ʣʫʯʰʫʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʯʝʤ Flash. ʅʦ ʧʦʢʘ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʝʥʳ ʩ ʤʝʥʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɿʘʙʝʨʠʪʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʪʥʦ 
ʇʨʝʜʳʜʫʱʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè ð çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ð ʩʝʛʦʜʥʷ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʤʠʨʘ. ʂʘʢ ʧʨʝʜʣʘʛʘʶʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè (Cradle to 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   6? 
Cradle) ʄʠʭʘʵʣʴ ɹʨʘʫʥʛʘʨʪ ʠ ʋʠʣʴʷʤ ʄʘʢʜʦʥʘʭ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʦʡʪʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʞʠʟʥʴ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ 

ʧʦʦʱʨʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʮʝʣʦʩʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ 

ʢʦʣʳʙʝʣʠè ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʦʪʭʦʜʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝ ʩʪʦʣʴʢʦ ʥʦʚʳʭ çʟʝʣʝʥʳʭè ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʭ ʚʝʱʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʧʨʠʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʚʝʣʦʩʠʧʝʜ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʜʘʞʝ ʝʩʣʠ ʦ 

ʥʝʤ ʭʦʨʦʰʦ ʟʘʙʦʪʠʪʴʩʷ. ʎʝʣʴ ð ʥʘʯʘʪʴ ʩ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʭʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘʰʘ ɿʝʤʣʷðʵʪʦ ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ 

ʩʦʭʨʘʥʷʝʪ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʪʭʦʜʦʚ. ʂʘʢ ʞʠʪʝʣʠ ɿʝʤʣʠ, ʤʳ ʚʩʝ ʜʦʣʞʥʳ 

ʵʪʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʯʠʪʝʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʚʩʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ DuPont 

ʩʵʢʦʥʦʤʠʣʘ ʙʦʣʝʝ $2 ʤʣʨʜ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 70% ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛ. ɺʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ mesh-ʤʦʜʝʣʠ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʋʜʦʙʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ
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MESH-ʄʆɼɽʃʔ 
ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʥʘ ʚʘʰʝʡ ʪʘʣʠʠð ʧʨʦʡʪʠʩʴ 

ʧʝʰʢʦʤ ʪʨʠ ʢʚʘʨʪʘʣʘ ʜʦ ʛʘʨʘʞʘ ʘʚʪʦʧʨʦʢʘʪʘ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ, ʯʝʤ ʩʜʝʣʘʪʴ ʪʨʠ ʰʘʛʘ ʜʦ ʩʦʙʩʪʚʝʥʥʦʛʦ). 
ɽʚʨʦʧʝʡʮʳ ʜʦʙʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʙʦʨʴʙʝ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʙʦʨ ʦʪʩʣʫʞʠʚʰʝʡ ʩʚʦʡ ʚʝʢ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʤʦʱʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ çʦʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʘʢʪʠʢ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʉʐɸ (ʩʝʛʦʜʥʷ 

ʤʥʦʛʠʝ ʰʪʘʪʳ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʫʩʪʘʨʝʚʰʫʶ ʵʣʝʢʪʨʦʥʠʢʫ), ʥʘʣʦʛʦʚʳʝ ʜʦʣʣʘʨʳ ʜʦ ʩʠʭ ʧʦʨ ʩʫʙʩʠʜʠʨʫʶʪ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʜʫʪ ʥʘ ʦʧʣʘʪʫ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʥ ʜʣʷ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ 
ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ, ʦʥʠ ʣʫʯʰʝ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ ʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ, ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʞʘʣʦʙʘʭ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʦʙʠʨʘʝʤʳʝ ʜʘʥʥʳʝ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʯʪʦʙʳ 

ʪʝ ʤʦʛʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʨʦʜʫʢʪʳ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʜʝʣʝʥʳ ʦʪ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʛʨʦʤʥʦʡ ʧʨʦʧʘʩʪʴʶ ʟ ʚʠʜʝ ʨʦʟʥʠʯʥʦʛʦ ʢʘʥʘʣʘ ʜʠʩʪʨʠʙʫʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʠ ʧʦʣʥʦʮʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʡ ʚʳʧʫʩʢʘʝʪ ʥʘ ʨʳʥʦʢ ʥʦʚʫʶ ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ, ʩʢʘʞʝʤ, ʥʘ ʨʦʜʠʪʝʣʝʡ ʠʣʠ 

ʥʘʯʠʥʘʶʱʠʭ ʚʦʜʠʪʝʣʝʡ, ʩʣʫʞʙʘ ʘʚʪʦʧʨʦʢʘʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʘʜʝʟʝʤ ʙʝʩʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ 

ʦʧʨʦʩ ʩʨʝʜʠ ʢʣʠʝʥʪʦʚ ʪʘʢʦʡ ʩʣʫʞʙʳ, ʟʘʜʘʚ ʠʤ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʯʪʦ ʚʘʤ ʥʨʘʚʠʪʩʷ ʠ ʥʝ ʥʨʘʚʠʪʩʷ ʚ ʥʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ; ʥʘʩʢʦʣʴʢʦ 

ʪʨʫʜʥʦ ʙʳʣʦ ʢ ʥʝʤʫ ʧʨʠʚʳʢʥʫʪʴ; 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
71 
ʫʜʦʙʥʳ ʣʠ ʟʘʜʥʠʝ ʩʠʜʝʥʴʷ; ʣʝʛʢʦ ʣʠ ʙʳʣʦ ʧʦʜʢʣʶʯʠʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, GPS-ʥʘʚʠʛʘʪʦʨ ʠʣʠ ʤʘʛʥʠʪʦʣʫ ʠ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ; ʯʪʦ ʙʳ ʚʳ ʠʟʤʝʥʠʣʠ ʚ ʤʘʰʠʥʝ? ʕʪʦ çʜʦʙʨʦʜʝʪʝʣʴʥʳʡ ʢʨʫʛ ʜʦʚʝʨʠʷè mesh-ʤʦʜʝʣʠ ʚ ʜʝʡʩʪʚʠʠ: ʫʟʥʘʪʴ; ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ; 

ʠʛʨʘʪʴ; ʚʦʚʣʝʯʴʩʷ; ʧʦʚʪʦʨʠʪʴ. 
ʉʝʛʦʜʥʷʰʥʠʡ ʜʣʠʪʝʣʴʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʩʪʦ ʘʙʩʫʨʜʝʥ. ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʛʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʘʟʨʳʚ, 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, 

ʪʘʢʠʝ ʢʘʢ feedback 2.0 ʚʦ ʌʨʘʥʮʠʠ ʠ GetSatisfaction ʚ ʉʐɸ. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ, ʥʘʧʨʠʤʝʨ FixMyStreet ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʳʧʦʣʥʷʶʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʝʣʷʤ ʦʟʚʫʯʠʪʴ ʚʦʣʥʫʶʱʠʝ ʠʭ ʧʨʦʙʣʝʤʳ. 

ʉʤʦʪʨʠʪʝ ʚʜʘʣʴ. ʉʪʨʦʡʪʝ ʨʷʜʦʤ 
Mesh-ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʧʦʚʝʜʫʶʪ ʧʨʠʥʮʠʧʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ mesh-ʩʪʨʘʪʝʛʠʡ. ʅʝʤʝʮʢʠʡ ʩʘʡʪ Open 

Design ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ1 ʩ ʠʭ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʣʠʮʝʥʟʠʷʤʠ Creative Commons ʠ 

ʧʨʠʤʝʥʷʝʪ ʠʭ ʢ ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʤ ʧʨʦʜʫʢʪʘʤ. ʉʘʡʪ RedesignMe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʱʫʱʠʭ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, 



ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʜʣʘʛʘʶʪ. ʍʦʨʦʰʠʝ ʨʝʰʝʥʠʷ ʧʦʢʫʧʘʶʪʩʷ ʠ ʦʧʣʘʯʠʚʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʩʪʫʧʘʝʤ ʚ ʥʦʚʫʶ ʵʨʫ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ, ʰʠʨʦʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʝʪ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 
1 ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ð ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʭʦʜʥʳʡ ʢʦʜ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ ʦʪʢʨʳʪ ʠ ʦʙʱʝʜʦʩʪʫʧʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ. ðʇʨʠʤ. ʨʝʜ.



ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
ʉʆɼɽʈɾɸʅʀɽ: ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? ʫʧʨʘʚʣʷʪʴ ʤʦʞʥʦ ʣʠʰʴ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ; ʩʢʨʳʪʳʝ ʘʢʪʠʚʳ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʪʭʦʜʘʭ; ʧʣʦʪʥʦʩʪʴ ð ʵʪʦ 
ʭʦʨʦʰʦ; ʞʠʟʥʝʥʥʳʝ ʮʝʥʥʦʩʪʠ ʚʘʰʠʭ ʢʣʠʝʥʪʦʚ, ʠʣʠ ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚ  rʥʠʢʦʛʜʘ ʥʝ ʫʰʣʠ? 
ɻʠʛʘʥʪʩʢʠʝ ʢʦʨʧʦʨʘʮʠʠ ʣʶʙʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʨʫʰʠʤʦʩʪʠ. ʆʥʠ ʭʦʪʷʪ, ʯʪʦʙʳ ʚʳ ʜʫʤʘʣʠ, ʯʪʦ 

ʚʯʝʨʘʰʥʠʝ ʚʝʣʠʢʠʝ ʙʨʝʥʜʳ ʦʩʪʘʥʫʪʩʷ ʪʘʢʠʤʠ ʥʘʚʩʝʛʜʘ. ʅʦ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʩʪʦʨʠʠ ʵʢʦʥʦʤʠʢʠ ʟʥʘʶʪ ʣʫʯʰʝ. ʉʠʣʴʥʝʡʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʢʘʪʘʢʣʠʟʤʳðʘ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 2008 ʛ. ʙʳʣ ʦʜʥʠʤ ʠʟ ʥʠʭ ð ʩ ʣʝʛʢʦʩʪʴʶ ʨʫʰʘʪ ʵʪʠʭ ʢʦʣʦʩʩʦʚ. ʅʘ ʩʮʝʥʫ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʢʦʤʧʘʥʠʠ. ʊʝ, 

ʢʪʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʟʠʩʘ ʙʳʣ ʥʘ ʚʝʨʰʠʥʝ, ʩʭʦʜʷʪ ʩ ʥʝʝ. ʂʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʘʥʢ 

Merrill  Lynch, ʣʦʛʦʪʠʧ ʢʦʪʦʨʦʛʦ ð ʤʫʩʢʫʣʠʩʪʳʡ ʙʨʦʥʟʦʚʳʡ ʙʳʢ ð ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʣʫʞʠʣ ʩʠʤʚʦʣʦʤ ʩʠʣʳ ʠ ʤʦʛʫʱʝʩʪʚʘ ʋʦʣʣ-ʩʪʨʠʪ, ʙʫʜʝʪ 

ʧʨʦʜʘʥ ʦʙʳʯʥʦʤʫ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʙʘʥʢʫ? 
ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʬʦʥʜʦʤ Kaufmann Foundation, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʠʟ ʩʧʠʩʢʘ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʢʦʤʧʘʥʠʡ 2008 ʛ. ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ inc. ʙʳʣʘ ʩʦʟ-
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MESH-ʄʆɼɽʃʔ 
ʜʘʥʘ ʚʦ ʚʨʝʤʷ ʨʝʮʝʩʩʠʠ ʠʣʠ ʤʝʜʚʝʞʴʝʛʦ ʨʳʥʢʘ. 57% ʢʦʤʧʘʥʠʡ ʠʟ ʩʧʠʩʢʘ Fortune 500 ʦʩʥʦʚʘʥʳ ʚ ʧʝʨʠʦʜ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʧʘʜʦʚ, ʤʥʦʛʠʝ ʠʟ ʥʠʭðʚʦ 

ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʝʜʝʪ ʢ ʧʝʨʝʤʝʥʘʤ. 
ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʢʨʫʧʥʝʡʰʠʝ ʤʠʨʦʚʳʝ ʙʨʝʥʜʳ ʫʷʟʚʠʤʳ, ʢʘʢ ʥʠʢʦʛʜʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʠʤ ʧʨʦʩʪʦ ʥʝ ʜʦʚʝʨʷʶʪ. ʊʨʫʜʥʦ ʜʦʙʠʪʴʩʷ 

ʪʦʛʦ, ʯʪʦʙʳ 96% ʘʤʝʨʠʢʘʥʮʝʚ ʩʦʰʣʠʩʴ ʚʦ ʤʥʝʥʠʠ ʧʦ ʧʦʚʦʜʫ ʯʝʛʦ-ʣʠʙʦ. ʅʦ ʩʦʛʣʘʩʥʦ ʦʧʨʦʩʫ ʘʛʝʥʪʩʪʚʘ Harris ʦʪ 2009 ʛ., ʠʤʝʥʥʦ ʪʘʢʦʡ ʧʨʦʮʝʥʪ 

ʘʤʝʨʠʢʘʥʮʝʚ ʩʦʛʣʘʩʥʳ ʩ ʪʝʤ, ʯʪʦ ʋʦʣʣ-ʩʪʨʠʪ ʠ ʢʦʤʧʘʥʠʠ, ʵʤʠʪʠʨʫʶʱʠʝ ʢʨʝʜʠʪʥʳʝ ʢʘʨʪʳ, ʚʝʜʫʪ ʥʝʯʝʩʪʥʫʶ ʠʛʨʫ ʠ ʠʤ ʥʝʣʴʟʷ ʜʦʚʝʨʷʪʴ. ʊʦʣʴʢʦ 4% 

ʩʝʛʦʜʥʷ ʚʝʨʷʪ ʙʦʣʴʰʦʤʫ ʙʠʟʥʝʩʫ. ʊʦʯʢʘ. 
ʈʝʮʝʩʩʠʷ ʠʟʤʝʥʠʣʘ ʦʪʥʦʰʝʥʠʝ ʣʶʜʝʡ ʠ ʚ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ. ʉʦʛʣʘʩʥʦ ʦʜʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʚʦʩʝʤʴ ʠʟ ʜʝʩʷʪʠ ʘʤʝʨʠʢʘʥʮʝʚ çʩʪʨʝʤʷʪʩʷ ʧʦʢʫʧʘʪʴ 

ʤʝʥʴʰʝ ʚʝʱʝʡè, ʘ ʜʝʚʷʪʴ ʠʟ ʜʝʩʷʪʠ ʯʝʣʦʚʝʢ ʭʦʪʝʣʠ ʙʳ çʚʝʩʪʠ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʞʠʟʥʴè. ʊʝʧʝʨʴ ʩʪʘʥʦʚʠʪʩʷ ʧʦʥʷʪʥʦ, ʧʦʯʝʤʫ ʩʝʛʦʜʥʷ ʥʘ ʧʦʣʢʘʭ ʢʥʠʞʥʳʭ 

ʤʘʛʘʟʠʥʘʭ ʚʥʦʚʴ ʧʦʷʚʠʣʠʩʴ ʧʦʧʫʣʷʨʥʳʝ ʢʥʠʛʠ ʦ ʙʝʨʝʞʣʠʚʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ çɹʝʨʝʞʣʠʚʦʩʪʴ: ʅʦʚʦʝ ʨʦʞʜʝʥʠʝ ʟʘʙʳʪʦʡ ʜʦʙʨʦʜʝʪʝʣʠè (Thrift: Rebirth of a 

Forgotten Virtue) ʊʝʦʜʦʨʘ ʄʘʣʣʦʢʘ ʠ çʏʪʦ ʩʣʫʯʠʣʦʩʴ ʩ ʙʝʨʝʞʣʠʚʦʩʪʴʶ?è (Whatever Happened to Thrift?) ʈʦʥʘʣʴʜʘ ʋʠʣʢʦʢʩʘ (ʧʝʨʝʠʟʜʘʥʘ ʚ 2010 ʛ.). 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʢʘʯʥʫʣ ʥʘʰʠ ʮʝʥʥʦʩʪʠ ʠ ʟʘʩʪʘʚʠʣ ʥʘʩ ʧʝʨʝʩʤʦʪʨʝʪʴ ʪʦ, ʯʪʦ ʤʳ ʩʯʠʪʘʝʤ ʚʘʞʥʳʤ ʚ ʥʘʰʝʡ ʞʠʟʥʠ. 

ʈʘʟʤʳʰʣʝʥʠʝ, ʚʝʱʠ ʠ ʮʝʥʥʦʩʪʠ ʠ ʛʘʨʘʞ ʥʘ ʜʚʝ ʤʘʰʠʥʳ 
ʅʝʜʘʚʥʦ ʥʘ ʝʞʝʛʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ TED (Technology, Entertainment, Design ð çʊʝʭʥʦʣʦʛʠʠ, ʨʘʟʚʣʝʯʝʥʠʷ, ʜʠʟʘʡʥè) ʷ ʚʩʪʨʝʪʠʣʘ ʩʚʦʝʛʦ ʜʨʫʛʘ, ʯʴʷ 

ʩʝʤʴʷ ʦʩʪʘʣʘʩʴ ʚ ɻʨʝʮʠʠ. ʉʘʤ ʦʥ ʪʝʧʝʨʴ ʩʦʩʪʦʷʪʝʣʴʥʳʡ ʚʝʥʯʫʨʥʳʡ ʢʘʧʠʪʘʣʠʩʪ, ʞʠʚʝʪ ʚ ʉʝʚʝʨʥʦʡ ʂʘʣʠʬʦʨʥʠʠ ʠ ʧʦʯʪʠ ʥʝ ʙʳʚʘʝʪ ʫ ʩʝʙʷ ʥʘ ʨʦʜʠʥʝ. ʇʦ 

ʩʣʦʚʘʤ ʤʦʝʛʦ ʜʨʫʛʘ, ʩʝʤʴʷ ʩʯʠʪʘʝʪ ʝʛʦ ʥʝʥʦʨʤʘʣʴʥʳʤ. ʇʦʯʝʤʫ ʦʥ, ʠʤʝʷ ʩʪʦʣʴʢʦ ʜʝʥʝʛ, ʧʨʦʜʦʣʞʘʝʪ ʨʘʙʦʪʘʪʴ ʢʨʫʛʣʳʤʠ ʩʫʪʢʘʤʠ, ʘ ʥʝ ʧʨʦʚʦʜʠʪ ʚʨʝʤʷ ʩ 

ʣʶʙʷʱʠʤʠ ʝʛʦ ʣʶʜʴʤʠ? ʄʳ ʥʘʜ ʵʪʠʤ 
ɻʣʘʚʘ 4. ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
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ʧʦʩʤʝʷʣʠʩʴ, ʥʦ ʨʘʟʛʦʚʦʨ ʩ ʜʨʫʛʦʤ ʥʘʚʝʣ ʤʝʥʷ ʥʘ ʨʘʟʤʳʰʣʝʥʠʷ. ɸ ʯʪʦ, ʝʩʣʠ ʚʩʝ ʤʳ ʢʫʧʠʣʠʩʴ ʥʘ ʤʦʜʥʳʝ, ʥʦ ʚ ʢʦʨʥʝ ʦʰʠʙʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʞʠʟʥʠ? ʂʦʛʜʘ ʩʪʘʣʠ ʜʝʰʝʚʳʤʠ ʚʝʱʠ, ʘ ʧʦʪʦʤ ʠ ʢʨʝʜʠʪʳ, ʤʳ ʟʘʧʦʣʥʠʣʠ ʥʘʰʫ ʞʠʟʥʴ ʚʝʱʘʤʠ, ʘ ʥʝ ʥʘʩʪʦʷʱʠʤʠ ʮʝʥʥʦʩʪʷʤʠ. ʏʪʦ, ʝʩʣʠ ʤʳ ʙʝʞʠʤ ʚ 

ʤʘʣʝʥʴʢʦʤ, ʟʘʭʣʘʤʣʝʥʥʦʤ ʙʝʣʠʯʴʝʤ ʢʦʣʝʩʝ, ʢʦʪʦʨʦʝ ʥʠʢʦʛʜʘ ʥʝ ʧʨʠʚʝʟʝʪ ʥʘʩ ʢ ʩʯʘʩʪʴʶ? 
ʂʦʛʜʘ ʷ ʧʦʩʤʦʪʨʝʣʘ ʥʘ ʩʦʙʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ʠ ʧʦʩʣʫʰʘʣʘ ʦʢʨʫʞʘʶʱʠʭ ʤʝʥʷ ʣʶʜʝʡ, ʷ ʧʦʥʷʣʘ, ʯʪʦ ʦʥʠ ʧʦʯʪʠ ʥʝ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʝʤ ʚʣʘʜʝʶʪ. ʆʥʠ 

ʛʦʚʦʨʷʪ ʦ ʜʨʫʛʠʭ ʚʘʞʥʳʭ ʜʣʷ ʥʠʭ ʚʝʱʘʭ ð ʪʘʢʠʭ ʢʘʢ ʟʜʦʨʦʚʴʝ, ʜʨʫʞʙʘ, ʧʫʪʝʰʝʩʪʚʠʷ, ʟʥʘʢʦʤʩʪʚʦ ʩ ʥʦʚʳʤʠ ʣʶʜʴʤʠ, ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʚʧʝʯʘʪʣʝʥʠʷ, 

ʧʨʠʷʪʥʳʝ ʚʦʩʧʦʤʠʥʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʩʦ ʩʚʦʝʡ ʩʝʤʴʝʡ. ʗ ʪʘʢʞʝ ʩʣʳʰʘʣʘ: ʤʥʝ ʥʝ ʥʫʞʥʳ ʜʚʝ ʤʘʰʠʥʳ; ʤʥʝ ʥʝ ʥʫʞʥʳ ʚʩʝ 

ʵʪʠ ʠʛʨʫʰʢʠ ʚ ʤʦʝʤ ʜʦʤʝ; ʚʦʟʤʦʞʥʦ, ʤʥʝ ʜʘʞʝ ʥʝ ʥʫʞʝʥ ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʜʦʤ. ʆʥʠ ʥʘʯʠʥʘʶʪ ʩʪʘʚʠʪʴ ʧʦʜ ʚʦʧʨʦʩ ʪʦʪ ʠʥʪʝʥʩʠʚʥʳʡ ʬʦʢʫʩ ʥʘ 

çʧʨʠʦʙʨʝʪʝʥʠʠè, ʢʦʪʦʨʳʡ ʜʦʤʠʥʠʨʦʚʘʣ ʚ ʥʘʰʝʡ ʢʫʣʴʪʫʨʝ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. ɺʦ ʚʨʝʤʷ ʤʦʠʭ ʧʦʝʟʜʦʢ ʚ ʏʠʣʠ, ɸʨʛʝʥʪʠʥʫ, ʥʝʢʦʪʦʨʳʝ ʝʚʨʦʧʝʡʩʢʠʝ 

ʛʦʨʦʜʘðʂʦʧʝʥʛʘʛʝʥ, ɸʤʩʪʝʨʜʘʤ, ʇʘʨʠʞ ʠ ɹʨʶʩʩʝʣʴðʷ ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʠʝ ʨʘʟʛʦʚʦʨʳ ʥʘʯʠʥʘʶʪ ʟʚʫʯʘʪʴ ʚʩʝ ʯʘʱʝ ʠ ʛʨʦʤʯʝ. 

ʇʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? 
ʉʝʛʦʜʥʷʰʥʷʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩ ʝʝ ʧʦʩʳʣʘʤʠ ʢ ʧʝʨʝʩʤʦʪʨʫ ʧʨʠʦʨʠʪʝʪʦʚ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʝʨʝʜ mesh-ʤʦʜʝʣʴʶ. ʂʘʢ ʛʦʚʦʨʠʪʩʷ, 

ʚ ʙʠʟʥʝʩʝ ʛʣʘʚʥʦʝ ð ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʪʴ ʚʨʝʤʷ. ʅʠ ʧʦʪʦʨʦʧʠʪʴʩʷ, ʥʦ ʠ ʥʝ ʦʧʦʟʜʘʪʴ. ʂʪʦ-ʪʦ ʤʦʞʝʪ ʩʧʨʦʩʠʪʴ: çMesh-ʤʦʜʝʣʴ? ʅʦ ʧʦʯʝʤʫ ʠʤʝʥʥʦ 

ʩʝʡʯʘʩ?è ɺʦʪ ʧʷʪʴ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ mesh-ʤʦʜʝʣʴ ʦʩʦʙʝʥʥʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʫʩʣʦʚʠʷʭ ʩʝʛʦʜʥʷʰʥʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. 
1.  ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʧʦʨʦʜʠʣ ʥʝʜʦʚʝʨʠʝ ʢ ʩʪʘʨʳʤ ʢʦʤʧʘʥʠʷʤ. 
2.  ʂʨʠʟʠʩ ʟʘʩʪʘʚʠʣ ʣʶʜʝʡ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʠ ʮʝʥʥʦʩʪʠ ʠ ʧʨʠʦʨʠʪʝʪʳ.
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3.  ɹʦʨʴʙʘ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʚʳʰʘʝʪ   J ʩʪʦʠʤʦʩʪʴ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ʩʪʘʨʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʚʢʣʶʯʘʷ   I ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʜʘʞʫ 
ʦʜʥʦʨʘʟʦʚʳʭ ʪʦʚʘʨʦʚ.                  | 
4.  ɼʝʤʦʛʨʘʬʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʪʝʥʜʝʥʮʠʷ ʢ ʫʨʙʘʥʠʟʘʮʠʠ ʧʦʚʳ-   | ʰʘʶʪ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ   -1 ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

mesh-ʤʦʜʝʣʠ.                               j 
5.  ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʬʦʨ-   | ʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʧʨʝʜʦʩʪʘʚʣʷʪʴ  | ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ, 
ʧʨʦʜʚʠʥʫʪʳʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥ-   1 ʥʳʝ ʫʩʣʫʛʠ ʠʤʝʥʥʦ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ,   j 

ʆʪʢʫʜʘ ʪʘʢʦʝ ʥʝʜʦʚʝʨʠʝ ʢ ʢʨʫʧʥʳʤ ʙʨʝʥʜʘʤ? I  

ɺ ʠʩʧʘʥʩʢʦʤ ʷʟʳʢʝ ʝʩʪʴ ʚʳʨʘʞʝʥʠʝ batir las claras, ʯʪʦ ʜʦʩʣʦʚʥʦ  * ʧʝʨʝʚʦʜʠʪʩʷ ʢʘʢ çʚʟʙʠʪʴ ʙʝʣʢʠ ʚ ʧʝʥʫè. ʕʪʘ ʬʨʘʟʘ ʦʟʥʘʯʘʝʪ j ʨʘʟʜʫʪʴ ʯʪʦ-ʣʠʙʦ, 

ʩʦʟʜʘʪʴ ʤʥʦʛʦ ʰʫʤʘ ʠʟ ʥʠʯʝʛʦ. ʕʢʦʥʦʤʠ- :; ʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚʳʩʪʘʚʠʣ ʧʝʨʝʜ ʥʘʤʠ ʥʘʧʦʢʘʟ ʮʝʣʫʶ ʘʨʤʠʶ j ʪʘʢʠʭ ʧʝʨʩʦʥʘʞʝʡ, ʧʨʝʫʩʧʝʚʰʠʭ ʚʦ çʚʟʙʠʚʘʥʠʠ 

ʙʝʣʢʦʚ ʚ ʧʝʥʫè. \ ɹʘʥʢʠ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, ʙʨʦʢʝʨʩʢʠʝ ʜʦʤʘ, ʠʥʚʝʩʪʠʮʠʦʥ- ' ʥʳʝ ʠ ʧʫʙʣʠʯʥʳʝ ʢʦʤʧʘʥʠʠ ʦʭʦʪʥʦ ʨʘʟʜʫʚʘʣʠ ʩʚʦʶ ʩʪʦʠʤʦʩʪʴ I ʧʫʪʝʤ 

ʤʦʰʝʥʥʠʯʝʩʢʦʡ ʤʘʥʠʧʫʣʷʮʠʠ ʘʢʪʠʚʘʤʠ ʠ ʧʘʩʩʠʚʘʤʠ ʚ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʠʥʚʝʩʪʙʘʥʢ Lehman Brothers, ʢʘʢ ʤʳ ʪʝʧʝʨʴ ʟʥʘʝʤ, ʩ 

ʦʜʦʙʨʝʥʠʷ ʩʚʦʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʨʦʚʝʣ ʤʘʩʰʪʘʙʥʫʶ ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʤʘʭʠʥʘʮʠʶ, ʯʪʦʙʳ ʩʢʨʳʪʴ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʝ ʫʙʳʪʢʠ. 
Citibank, AIG, Merrill  Lynch ʠ Goldman Sachs ʧʦʣʫʯʘʣʠ ʜʝʥʴʛʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʚʳʜʝʣʷʝʤʳʝ ʠʤ ʚ ʨʘʤʢʘʭ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʩʧʘʩʝʥʠʶ ʧʨʦʙʣʝʤʥʳʭ ʘʢʪʠʚʦʚ, ʠ ʪʨʘʪʠʣʠ ʠʭ ʥʘ ʚʳʧʣʘʪʫ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʭ ʙʦʥʫʩʦʚ ʨʫʢʦʚʦʜʩʪʚʫ. ʃʶʜʠ ʙʳʣʠ ʚʦʟʤʫʱʝʥʳ. ʆʜʥʘʢʦ ʪʦʧ-ʤʝʥʝʜʞʝʨʳ 

ʦʧʨʘʚʜʳʚʘʣʠ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʪʝʤ, ʯʪʦ ʵʪʠ ʙʦʥʫʩʳ ʙʳʣʠ ʧʨʦʧʠʩʘʥʳ ʚ ʠʭ ʢʦʥʪʨʘʢʪʘʭ. (ɺ ʩʚʦʝʡ ʞʠʟʥʠ ʷ ʟʘʢʣʶʯʘʣʘ ʤʘʩʩʫ ʢʦʥʪʨʘʢʪʦʚ. ʃʶʙʦʡ ʠʟ ʥʠʭ ʤʦʞʥʦ 

ʧʝʨʝʩʤʦʪʨʝʪʴ.) ʀʭ ʜʝʡʩʪʚʠʡ ʫʚʝʣʠʯʠʣʠ ʧʨʦʧʘʩʪʴ ʤʝʞʜʫ ʦʙʳʯʥʳʤʠ ʣʶʜʴʤʠ ʠ ʠʟʚʝʩʪʥʳʤʠ ʙʨʝʥʜʘʤʠ: ʘ ʯʝʤ ʦʥʘ ʛʣʫʙʞʝ, ʪʝʤ ʩʠʣʴʥʝʝ ʥʝʜʦʚʦʣʴʩʪʚʦ ʠ 

ʥʝʜʦʚʝʨʠʝ ʢʣʠʝʥʪʦʚ. 
ɻʣʘʚʘ U. ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
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ʈʫʢʦʚʦʜʩʪʚʦ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʠʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʠ ʙʨʝʥʜʳ ʜʦʞʠʚʘʶʪ ʧʦʩʣʝʜʥʠʝ ʜʥʠ, ʠ, ʦʙʨʘʟʥʦ ʛʦʚʦʨʷ, ʩʪʘʨʘʶʪʩʷ ʚʳʞʘʪʴ ʠʟ ʬʨʫʢʪʘ 

ʧʦʩʣʝʜʥʠʝ ʢʘʧʣʠ ʩʦʢʘ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʧʨʘʚʠʣʘ çʭʚʘʪʘʡ ʚʩʝ, ʯʪʦ ʤʦʞʥʦè, ʪʝʤ ʩʘʤʳʤ ʧʦʜʪʘʣʢʠʚʘʷ ʥʘʩ ʢ ʢʨʘʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʦʧʘʩʪʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ɻʘʨʚʘʨʜʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. ʧʷʪʴ ʚʳʩʰʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠʥʚʝʩʪʙʘʥʢʦʚ Lehman Brothers ʠ Bear Stearns ʟʘ 

ʛʦʜʳ, ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʝ ʢʨʘʭʫ, ʧʦʣʫʯʠʣʠ ʘʢʮʠʡ ʠ ʜʝʥʝʞʥʳʭ ʧʨʝʤʠʡ ʥʘ ʩʫʤʤʫ ʚ ʩʨʝʜʥʝʤ $250 ʤʣʥ ʢʘʞʜʳʡ. ɸʥʘʣʦʛʠʯʥʳʝ ʰʘʛʠ ʧʦ çʚʳʚʦʜʫ ʜʝʥʝʛè 

ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʪʘʢʞʝ ʨʫʢʦʚʦʜʩʪʚʦʤ McDonalds, ʤʥʦʛʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʚʠʘ ʧʨʝʜʧʨʠʷʪʠʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ JetBlue ʠ Southwest), ʢʦʤʧʘʥʠʠ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ, ʚʢʣʶʯʘʷ AT&T, Verizon ʠ Comcast ʠ ʚʩʝʭ ʜʦ ʝʜʠʥʦʛʦ ʘʤʝʨʠʢʘʥʩʢʠʭ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʂʦʛʜʘ ʢʦʤʧʘʥʠʝʡ ʫʧʨʘʚʣʷʶʪ ʢʨʫʧʥʳʝ ʘʢʮʠʦʥʝʨʳ, ʥʘʜʝ ʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤʠ ʧʨʘʚʘʤʠ, ʢʦʨʧʦʨʘʪʠʚʥʦʝ ʧʦʚʝ ʜʩʥʠʝ ʠʟʚʨʘʱʘʝʪʩʷ. ʂʦʥʬʣʠʢʪʳ 

ʠʥʪʝʨʝʩʦʚ ʠʩʢʘʞʘʶʪ ʧʨʠʥ ʮʠʧʳ, ʩʪʠʤʫʣʳ ʠ ʥʝʠʟʙʝʞʥʦ ʨʝʟʫʣʴʪʘʪʳ. ʉʪʦʠʪ ʣʠ ʫʜʠʚʣʷʪʴʩʷ ʯʪʦ ʩʝʛʦʜʥʷ ʩʨʝʜʠ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʰ 

ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʛʣʫʙʦʢʦʝ ʥʝʜʦʚʝʨʠʝ ʢ ʠʟʚʝʩʪʥʳʤ ʙʨʝʥʜʘʤ ʠ ʥʘʩʪʨʦʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʚʳʨʘʟʠʪ! ʪʘʢ: çʗ ʯʝʨʪʦʚʩʢʠ ʟʦʣ ʠ 

ʙʦʣʴʰʝ ʥʝ ʩʦʙʠʨʘʶʩʴ ʠʤʝʪʴ ʩ ʵʪʠʣ ʜʝʣʦè? 
ʅʝʜʦʚʝʨʠʝ ʢ ʩʪʘʨʳʤ ʤʦʜʝʣʷʤ ʧʦʚʳʰʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʣʶʜʝ! ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʙʨʝʥʜʳ ʠ ʩʪʠʣ! ʞʠʟʥʠ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ 

ʞʠʪʝʣʝʡ ʉʐɸ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʩʝʛʦʜʰ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʙʨʝʥʜʳ, ʢʦʪʦʨʳʝ ʨʘʥʴʰʝ ʠʛʥʦʨʠʨʦʚʘʣʠ ʅʘʧʨʠʤʝʨ, ʦʥʠ ʛʦʪʦʚʳ ʧʦʧʨʦʙʦʚʘʪʴ ʦʙʨʘʪʠʪʴʩʷ ʟʘ 

ʫʩʣʫʛʘʤ! ʚ ʤʝʩʪʥʳʡ ʙʘʥʢ ʠʣʠ ʩʣʫʞʙʫ ʘʚʪʦʧʨʦʢʘʪʘ. ʆʥʠ ʧʨʠʚʝʪʩʪʚʫʶ' ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʪʦʤʫ ʯʪʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʩʪʘʨʴʠ ʢʨʫʧʥʳʝ ʙʨʝʥʜʳ 

ʧʨʝʜʘʣʠ ʠʭ. ʇʣʶʩ ʢʦ ʚʩʝʤʫ ʧʦʧʨʦʙʦʚʘʪʴ ʥʦʚʴè ʙʨʝʥʜʳ ʩʝʛʦʜʥʷ ʩʪʘʣʦ ʧʨʦʩʪʦ, ʢʘʢ ʥʠʢʦʛʜʘ. 
ʅʦʚʳʝ ʤʦʙʠʣʴʥʳʝ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʳʚʘʶ' ʣʶʜʝʡ ʩ ʤʝʩʪʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ, ʙʳʣ! ʭʦʨʦʰʦ ʧʨʠʥʷʪʳ ʥʘ ʘʤʝʨʠʢʘʥʩʢʦʤ 

ʠ ʝʚʨʦʧʝʡʩʢʠʭ ʨʳʥʢʘʭ ʃʢʟʜʠ ʭʦʪʷʪ ʙʦʣʴʰʝ ʫʟʥʘʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʠʤ ʤʦʛʫʪ ʧʨʝʜʣʦʞʠʪ:
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ʤʝʩʪʥʳʝ ʢʦʤʧʘʥʠʠ, ʠ ʭʦʨʦʰʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʝ ʢ ʥʠʤ ʥʘ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ ʩ ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ, ʢʘʢ Gowalla, 

Foursquare, Feest (ʚ ʅʠʜʝʨʣʘʥʜʘʭ), MePlease ʠ Groupon. 
ɹʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʷʤ ʵʪʠʭ ʥʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʥʦʚʳʝ ʚʝʥʯʫʨʥʳʝ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʬʣʝʰ-ʙʨʝʥʜʳ1, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʥʘ ʩʪʨʦʛʦ ʧʨʠʚʷʟʘʥʥʳʭ ʢʦ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʠʷʭ ʜʣʷ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʣʶʜʝʡ. ʅʘʧʨʠʤʝʨ, 

ʨʝʩʪʦʨʘʥ ʤʦʞʝʪ ʧʨʠʛʣʘʩʠʪʴ ʩʚʦʠʭ ʧʦʩʪʦʷʥʥʳʭ ʢʣʠʝʥʪʦʚ ʥʘ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʫʶ ʜʝʛʫʩʪʘʮʠʶ ʠʣʠ ʞʠʚʦʝ ʚʳʩʪʫʧʣʝʥʠʝ ʥʦʚʦʡ ʤʫʟʳʢʘʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʊʘʢʠʝ ʬʣʝʰ-ʙʨʝʥʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʡ, ʠʥʚʝʩʪʦʨʦʚ ʠ ʩʧʦʥʩʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʶʪ ʦʱʫʱʝʥʠʝ 

ʩʨʦʯʥʦʩʪʠ ʩʨʝʜʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 
ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʠ ʂʘʥʘʜʝ ʬʣʝʰ-ʙʨʝʥʜʠʥʛ ʧʨʠʚʝʣ ʢ ʨʦʞʜʝʥʠʶ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ, ʢʘʢ çʘʥʪʠʨʝʩʪʦʨʘʥè. ʉʝʛʦʜʥʷ ʚ ʊʦʨʦʥʪʦ 

ʜʝʡʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʪʘʢʠʭ ʪʘʡʥʳʭ ʨʝʩʪʦʨʘʥʦʚ, ʥʘʧʨʠʤʝʨ Charlie's Burgers. ʇʦʧʘʩʪʴ ʚ ʘʥʪʠʨʝʩʪʦʨʘʥ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘʷʚʢʝ, ʘ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʪʘʢʠʭ ʟʘʚʝʜʝʥʠʡ ʥʝ ʨʝʢʣʘʤʠʨʫʝʪʩʷ. ɹʣʘʛʦʜʘʨʷ ʨʘʩʰʠʨʝʥʠʶ ʩʬʝʨʳ ʦʭʚʘʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʮʠʘʣʴʥʳʭ ʤʦʙʠʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʚ ʩʢʦʨʦʤ 

ʚʨʝʤʝʥʠ ʧʦʭʦʞʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʬʣʝʰ-ʙʨʝʥʜʳ ð ʵʪʦ ʥʝʜʦʨʦʛʦʡ ʠ ʫʚʣʝʢʘʪʝʣʴʥʳʡ ʩʧʦʩʦʙ 

ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʥʦʚʳʝ ʙʨʝʥʜʳ ʠ ʢʦʥʮʝʧʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʜʘʚʮʳ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʚʦʨʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʡ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʤʦʛʫʪ ʧʨʝʜʧʨʠʥʷʪʴ ʧʦʜʭʦʜ 

çʢʘʞʜʳʝ ʜʚʝ ʥʝʜʝʣʠè. ʆʛʨʘʥʠʯʠʚʘʷ ʧʨʝʜʣʦʞʝʥʠʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʟʜʘʚʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʫʶ ʘʫʜʠʪʦʨʠʶ, ʢʦʛʜʘ ʠ ʛʜʝ ʦʥʘ ʥʝʦʙʭʦʜʠʤʘ, ʬʣʝʰ-ʙʨʝʥʜʳ 

ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʬʦʨʤʠʨʦʚʘʪʴ ʯʫʚʩʪʚʦ ʫʥʠʢʘʣʴʥʦʩʪʠ ʙʨʝʥʜʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 
ʉʤʝʥʘ ʧʦʢʦʣʝʥʠʡðʝʱʝ ʦʜʠʥ ʚʘʞʥʳʡ ʜʝʡʩʪʚʫʶʱʠʡ ʬʘʢʪʦʨ. ʄʥʦʛʠʝ ʩʪʘʨʳʝ ʢʦʤʧʘʥʠʠ ʜʦʚʦʣʴʥʦ ʥʝʫʤʝʣʳ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʤʦʛʣʠ ʙʳ ʚʥʫʰʠʪʴ ʢ ʥʠʤ ʣʶʙʦʚʴ ʩʦ ʩʪʦ- 
ʆʪ ʘʥʛʣʠʡʩʢʦʛʦ flash ð ʷʨʢʘʷ ʢʦʨʦʪʢʘʷ ʚʩʧʳʰʢʘ. ð 
ʇʨʠʤ. ʧʝʨ. 
ɻʣʘʚʘ 4. ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
79 
ʨʦʥʳ ʤʦʣʦʜʝʞʠ. ʅʝʢʦʪʦʨʳʝ ʜʝʣʘʣʠ ʩʣʘʙʳʝ ʧʦʧʳʪʢʠðʧʦʤʥʠʪʝ, ʢʘʢ Post ʦʜʝʣʘ ɹʘʨʥʠ ʈʘʙʙʣʘ ʚ ʯʝʨʥʳʝ ʦʯʢʠ ʠ ʟʘʩʪʘʚʠʣʘ ʧʝʪʴ ʨʵʧ 1980-ʭ ʚ ʨʝʢʣʘʤʝ 

ʬʨʫʢʪʦʚʳʭ ʭʣʦʧʴʝʚ Fruity Pebbles? ʀʣʠ ʢʘʢ ʢʦʤʧʘʥʠʷ Pepsi ʧʦʜʚʝʨʛʣʘʩʴ ʧʦʪʦʢʫ ʩʫʨʦʚʦʡ ʢʨʠʪʠʢʠ ʠʟ-ʟʘ ʨʝʢʣʘʤʳ Pepsi Max, ʚ ʢʦʪʦʨʦʡ ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʢʘʣʦʨʠʷ ʚ ʥʘʧʠʪʢʝ ʧʳʪʘʣʘʩʴ ʧʦʢʦʥʯʠʪʴ ʞʠʟʥʴ ʩʘʤʦʫʙʠʡʩʪʚʦʤ ʦʪ ʦʜʠʥʦʯʝʩʪʚʘ? 
ʕʪʘ ʥʝʧʦʚʦʨʦʪʣʠʚʦʩʪʴ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʛʠʛʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʱʠʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʪʝʤ, ʯʪʦ ʧʨʝʜʣʘʛʘʶʪ ʙʨʝʥʜʳ, ʠ ʪʝʤ, ʢʘʢʠʝ ʧʨʦʜʫʢʪʳ ʨʝʘʣʴʥʦ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʩʝʛʦʜʥʷ, ʦʪʢʨʳʚʘʶʪ ʜʚʝʨʠ ʧʝʨʝʜ mesh-ʤʦʜʝʣʴʶ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʷʚʠʣʠʩʴ ʩʦʪʥʠ ʨʝʘʣʠʟʫʶʱʠʭ ʝʝ ʢʦʤʧʘʥʠʡ, ʫ ʢʦʪʦʨʳʭ ʝʩʪʴ 

ʘʣʴʪʝʨʥʘʪʠʚʳ ʩʪʘʨʳʤ ʙʨʝʥʜʘʤ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʠ, ʧʨʝʜʣʘʛʘʶʱʠʝ ʫʩʣʫʛʠ ʈʛʈ-ʢʨʝʜʠʪʦʚʘʥʠʷ1, ʭʦʪʷ ʠ ʩʦʩʪʘʚʣʷʶʪ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʝʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ, ʫʞʝ ʥʘʯʠʥʘʶʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʙʘʥʢʘʤʠ ʧʦ ʦʙʲʝʤʫ ʚʳʜʘʥʥʳʭ ʢʨʝʜʠʪʦʚ, ʢʦʣʠʯʝʩʪʚʫ ʢʣʠʝʥʪʦʚ ʠ ʚʝʣʠʯʠʥʝ 

ʧʨʠʚʣʝʯʝʥʥʳʭ ʩʨʝʜʩʪʚ. 
ɺ ʦʜʥʠʭ ʪʦʣʴʢʦ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ʯʝʨʝʟ ʩʝʨʚʠʩʳ Lending Club ʠ Prosper ʙʳʣʦ ʚʳʜʘʥʦ ʢʨʝʜʠʪʦʚ ʥʘ ʩʫʤʤʫ ʩʚʳʰʝ $250 ʤʣʥ. ʂʦʤʧʘʥʠʷ Zopa, ʢʦʪʦʨʘʷ 

ʧʝʨʚʦʡ ʧʨʝʜʣʦʞʠʣʘ ʫʩʣʫʛʠ ʈ2ʈ-ʢʨʝʜʠʪʦʚʘʥʠʷ, ʥʝʜʘʚʥʦ ʨʘʩʰʠʨʠʣʘ ʩʚʦʶ ʩʬʝʨʫ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘ ʀʪʘʣʠʶ ʠ ʗʧʦʥʠʶ. Smava 

ʧʨʝʜʣʘʛʘʝʪ ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʣʫʛʠ ʚ ɻʝʨʤʘʥʠʠ ʠ ʧʣʘʥʠʨʫʝʪ ʚʳʡʪʠ ʥʘ ʜʨʫʛʠʝ ʝʚʨʦʧʝʡʩʢʠʝ ʨʳʥʢʠ. ɼʨʫʛʠʝ mesh-ʢʦʤʧʘʥʠʠ ʥʘʰʣʠ ʥʝʦʩʚʦʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʥʠʰʠ. ʇʣʘʪʬʦʨʤʘ BigCarrot ʩʚʦʜʠʪ ʚʤʝʩʪʝ ʢʨʝʜʠʪʦʨʦʚ ʠ ʢʦʤʧʘʥʠʠ-ʟʘʝʤʱʠʢʠ. SmartyPig ʧʨʝʜʣʘʛʘʝʪ ʢʣʠʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʩʪʠʤʫʣʳ ʢ ʪʦʤʫ, ʯʪʦʙʳ 

ʵʢʦʥʦʤʠʪʴ, ʚʢʣʶʯʘʷ ʩʢʠʜʢʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʘʨʪʥʝʨʦʚ ʧʦ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʧʨʦʛʨʘʤʤʝ. ɼʨʫʛʠʝ ʢʦʤʧʘʥʠʠ, ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʚ 

ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ ʈ2ʈ-ʪʨʘʥʟʘʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʦʙʫʯʝʥʠʝ, ʤʠʢʨʦʢʨʝʜʠʪʦʚʘʥʠʝ, ʩʭʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ 

ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʪ.ʜ. 
ʂʦʛʜʘ ʩʪʘʨʳʝ ʢʦʤʧʘʥʠʠ ʧʦʯʫʚʩʪʚʫʶʪ, ʯʪʦ mesh-ʢʦʤʧʘʥʠʠ ʫʛʨʦʞʘʶʪ ʠʭ ʦʩʥʦʚʥʦʤʫ ʙʠʟʥʝʩʫ, ʦʥʠ ʥʘʯʥʫʪ ʜʝʣʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ. 

Hertz ʠ Avis ʤʦʛʫʪ ʟʘʥʷʪʴʩʷ ʧʨʦʢʘʪʦʤ 



1     ʂʨʝʜʠʪʦʚʘʥʠʝ ʧʦ ʧʨʠʥʮʠʧʫ peer-to-peer ð ʤʝʞʜʫ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ. ð ʇʨʠʤ. ʧʝʨ. 
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ʚʝʣʦʩʠʧʝʜʦʚ, ʧʨʝʜʣʘʛʘʷ ʵʪʫ ʫʩʣʫʛʫ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʷʭ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. ɼʣʷ ʵʪʦʛʦ ʫ ʥʠʭ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʙʨʝʥʜ. ʈʘʟʫʤʝʝʪʩʷ, ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥʠ ʟʘ ʦʜʠʥ ʜʝʥʴ ʧʦʜʦʤʥʫʪ ʧʦʜ ʩʝʙʷ ʚʝʩʴ ʙʠʟʥʝʩ. ʂʘʢ ʚʩʝʛʜʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ 

ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʨʳʥʢʠ. ɼʨʫʛʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʨʘʩʩʫʞʜʘʪʴ ʠʥʘʯʝ ʠ ʧʳʪʘʪʴʩʷ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʩʝʙʝ mesh-ʢʦʤʧʘʥʠʠ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ 

ʥʘʯʠʥʘʪʴ ʥʦʚʳʡ ʙʠʟʥʝʩ ʩʘʤʠʤ. ʅʘʧʨʠʤʝʨ, ʚ ʦʪʚʝʪ ʥʘ ʢʨʝʜʠʪʥʳʡ ʢʨʠʟʠʩ ʥʝʢʦʪʦʨʳʝ ʤʝʩʪʥʳʝ ʙʘʥʢʠ ʚʩʪʫʧʠʣʠ ʚ ʧʘʨʪʥʝʨʩʪʚʘ ʩ ʚʝʜʫʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, 

ʨʘʙʦʪʘʶʱʠʤʠ ʧʦ ʧʨʠʥʮʠʧʫ ʈ2ʈ, ʯʪʦʙʳ ʧʨʝʜʣʦʞʠʪʴ ʩʚʦʠʤ ʢʣʠʝʥʪʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʢʨʝʜʠʪʦʚʘʥʠʶ ʠ ʚʣʦʞʝʥʠʶ ʩʨʝʜʩʪʚ. 

ɺʝʱʠ ʧʝʨʚʦʡ ʚʘʞʥʦʩʪʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʈʝʮʝʩʩʠʷ, ʥʘʯʘʚʰʘʷʩʷ ʚ ʢʦʥʮʝ 2008 ʛ., ʞʝʩʪʦʢʦ ʫʜʘʨʠʣʘ ʧʦ ʥʘʩʝʣʝʥʠʶ, ʛʦʨʦʜʘʤ ʠ ʢʦʤʧʘʥʠʷʤ. ʃʠʰʠʚʰʠʩʴ ʨʘʙʦʪʳ, ʘ ʯʘʩʪʦ ʠ ʩʚʦʠʭ ʜʦʤʦʚ, ʣʶʜʠ ʙʳʣʠ 

ʚʳʥʫʞʜʝʥʳ ʧʝʨʝʝʟʞʘʪʴ ʚ ʥʦʚʳʝ ʤʝʩʪʘ, ʟʘʙʠʨʘʪʴ ʩ ʩʦʙʦʡ ʩʝʤʴʠ, ʤʝʥʷʪʴ ʰʢʦʣʴʥʳʝ ʦʢʨʫʛʘ. ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʞʠʪʝʣʝʡ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʦʚ ʠ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩʦʦʙʱʠʣʠ, ʯʪʦ ʩʨʝʜʠ ʠʭ ʟʥʘʢʦʤʳʭ ʝʩʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʯʝʣʦʚʝʢ, ʧʦʪʝʨʷʚʰʠʡ ʨʘʙʦʪʫ. ʃʶʜʠ, ʢʦʪʦʨʳʝ ʛʦʜʘʤʠ ʪʝʨʧʝʣʠʚʦ ʩʪʨʦʠʣʠ 

ʩʚʦʶ ʢʘʨʴʝʨʫ, ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʪʝʤ, ʯʪʦ ʠʭ ʧʝʨʝʩʪʘʣʠ ʧʨʦʜʚʠʛʘʪʴ ʧʦ ʩʣʫʞʙʝ, ʠʣʠ ʧʦʧʘʣʠ ʧʦʜ ʩʦʢʨʘʱʝʥʠʝ ʰʪʘʪʦʚ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʨʘʙʦʪʘʣʠ ʚ ʢʦʤʧʘʥʠʷʭ, 

ʥʝʢʦʛʜʘ ʢʘʟʘʚʰʠʭʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʠ ʥʝʨʫʰʠʤʳʤʠ, ʪʘʢʠʭ ʢʘʢ Cadbury, Activision, Lufthansa ʠ Xerox. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʵʪʦ ʘʢʪʠʚʥʳʝ, ʫʚʣʝʯʝʥʥʳʝ ʠ 

ʪʨʫʜʦʣʶʙʠʚʳʝ ʣʶʜʠ, ʤʥʦʛʠʝ ʫʞʝ ʙʦʣʴʰʝ ʛʦʜʘ ʦʩʪʘʶʪʩʷ ʙʝʟ ʨʘʙʦʪʳ. ɼʨʫʛʠʝ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʨʝʟʢʠʤ ʧʘʜʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʩʚʦʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʦʨʪʬʝʣʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʥʫʞʜʝʥʳ ʨʝʟʢʦ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʨʝʞʥʝʛʦ ʫʨʦʚʥʷ ʞʠʟʥʠ ʠʣʠ ʦʪʣʦʞʠʪʴ ʚʳʭʦʜ ʥʘ ʧʝʥʩʠʶ ʥʘ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ. 
ʅʘʥʝʩʝʥʥʘʷ ʨʝʮʝʩʩʠʝʡ ʪʨʘʚʤʘ ʟʘʩʪʘʚʠʣʘ ʤʥʦʛʠʭ ʣʶʜʝʡ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʜʣʷ ʥʠʭ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʮʝʥʥʦ. ʂʘʢ ʟʘʤʝʪʠʣ ʧʠʩʘʪʝʣʴ ʇʦ ɹʨʦʥʩʦʥ, 

çʢʨʠʟʠʩ ʤʦʞʝʪ ʟʘʩʪʘʚʠʪʴ ʣʶʜʝʡ ʧʝʨʝʡʪʠ ʦʪ ʤʳʩʣʝʡ ʦ ʪʦʤ, ʯʪʦ ʙʫʜʝʪ ʜʘʣʴʰʝ, ʢ ʤʳʩʣʷʤ 
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ʦ ʪʦʤ, ʯʪʦ ʛʣʘʚʥʦʝè. ʄʥʦʛʠʝ ʠʟ ʥʘʩ ʚʳʨʦʩʣʠ ʩ ʤʝʯʪʦʡ ʦ ʩʦʙʩʪʚʝʥʥʦʤ ʜʦʤʝ. ʄʳ ʥʘʜʝʷʣʠʩʴ, ʯʪʦ, ʢʦʛʜʘ ʚʳʡʜʝʤ ʥʘ ʧʝʥʩʠʶ, ʫ ʥʘʩ ʙʫʜʝʪ ʤʝʩʪʦ, ʛʜʝ ʞʠʪʴ, 

ʯʪʦʙʳ ʥʝ ʧʣʘʪʠʪʴ ʟʘ ʘʨʝʥʜʫ ʞʠʣʴʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʞʠʣʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ ʪʦʞʝ ʙʳʣʘ ʦʪʣʠʯʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʣʷ ʠʥʚʝʩʪʠʮʠʡ. ʇʦʩʢʦʣʴʢʫ ʮʝʥʳ ʥʘ 

ʜʦʤʘ ʧʦʚʳʰʘʣʠʩʴ, ʨʦʩʣʠ ʠ ʚʘʰʠ ʠʥʚʝʩʪʠʮʠʠ. ʅʦ ʟʘʪʷʥʫʚʰʘʷʩʷ ʨʝʮʝʩʩʠʷ, ʠʣʠ çʧʝʨʝʟʘʛʨʫʟʢʘè, ʢʘʢ ʝʝ ʥʘʟʳʚʘʝʪ ʩʦʮʠʦʣʦʛ ʈʠʯʘʨʜ ʌʣʦʨʠʜʘ, ʚʳʥʫʜʠʣʘ ʥʘʩ 

ʧʝʨʝʩʤʦʪʨʝʪʴ ʵʪʠ ʜʝʪʩʢʠʝ ʤʝʯʪʳ. ɿʘʯʝʤ ʥʫʞʥʦ ʚʣʘʜʝʪʴ ʜʦʤʦʤ? ʇʦʪʦʤʫ ʯʪʦ ʵʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʙʦʣʝʝ ʩʧʦʢʦʡʥʫʶ ʠ ʩʯʘʩʪʣʠʚʫʶ ʩʪʘʨʦʩʪʴ? ʅʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʪʦʪ ʩʪʨʝʩʩ, ʢʦʪʦʨʳʡ ʚʳ ʠʩʧʳʪʳʚʘʝʪʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ, ʢʦʛʜʘ ʚʳʥʫʞʜʝʥʳ ʟʘʨʘʙʘʪʳʚʘʪʴ ʠ ʚʳʧʣʘʯʠʚʘʪʴ 

ʦʛʨʦʤʥʳʝ ʩʫʤʤʳ ʜʝʥʝʛ ʟʘ ʧʨʠʦʙʨʝʪʝʥʠʝ, ʩʪʨʘʭʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʜʦʤʘ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ, ʦʧʨʘʚʜʳʚʘʝʪ ʦʞʠʜʘʝʤʦʝ ʩʧʦʢʦʡʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ 

ʢʦʥʮʝ ʞʠʟʥʠ? ɺʦʟʤʦʞʥʦ, ʤʳ ʚʩʪʫʧʘʝʤ ʚ ʥʦʚʫʶ ʵʨʫ, ʢʦʛʜʘ ʯʫʚʩʪʚʘ ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʩʯʘʩʪʴʷ ʥʝ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʝʤ ʤʳ ʚʣʘʜʝʝʤ. 
ʅʘʢʦʥʝʮ, ʨʝʮʝʩʩʠʷ ʧʦʜʪʦʣʢʥʫʣʘ ʣʶʜʝʡ ʟʘʜʫʤʘʪʴʩʷ ʥʘʜ ʪʝʤ, ʩʪʦʠʪ ʣʠ ʧʦʩʚʷʱʘʪʴ ʩʚʦʶ ʞʠʟʥʴ ʥʝ ʧʨʠʥʦʩʷʱʝʡ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʙʦʪʝ ʩ ʝʝ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʜʨʝʩʩ-ʢʦʜʘ ʠ ʜʣʠʪʝʣʴʥʳʤʠ ʝʞʝʜʥʝʚʥʳʤʠ ʧʦʝʟʜʢʘʤʠ ʜʦ ʦʬʠʩʘ ʠ ʦʙʨʘʪʥʦ. ʗ ʟʥʘʶ ʣʶʜʝʡ, ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ ʙʠʟʥʝʩʘ, ʢʦʪʦʨʳʤ ʟʘʥʠʤʘʣʠʩʴ ʨʘʥʴʰʝ, ʠ 

ʨʘʜʠʢʘʣʴʥʦ ʧʝʨʝʩʤʦʪʨʝʚʰʠʭ ʩʚʦʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʘʨʴʝʨʫ. ʆʥʠ ʧʦʩʪʘʨʘʣʠʩʴ ʥʘʡʪʠ ʪʘʢʦʝ ʜʝʣʦ, ʢʦʪʦʨʦʝ ʠʭ ʚʜʦʭʥʦʚʣʷʝʪ, ʧʨʠʥʦʩʠʪ ʠʤ ʯʫʚʩʪʚʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠ ʩʯʘʩʪʴʷ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʝʙʷ ʠ ʩʚʦʶ ʩʝʤʴʶ. ʆʜʥʘ ʠʟ ʤʦʠʭ ʧʦʜʨʫʛ, ʢʦʪʦʨʘʷ ʜʦʣʛʦʝ ʚʨʝʤʷ ʟʘʥʠʤʘʣʘʩʴ ʙʠʟʥʝʩʦʤ 



ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʥʝ ʩʤʦʛʣʘ ʥʘʡʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʣʷ ʩʚʦʠʭ ʧʨʦʝʢʪʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʣʠʜʥʫʶ ʨʝʧʫʪʘʮʠʶ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʦʥʘ ʦʩʪʘʚʠʣʘ ʜʦʤ, 

ʜʨʫʟʝʡ, ʩʤʝʥʠʣʘ ʧʨʦʬʝʩʩʠʶ ʠ ʩʤʝʣʦ ʧʝʨʝʝʭʘʣʘ ʥʘ ʜʨʫʛʦʡ ʢʦʥʝʮ ʩʪʨʘʥʳ, ʯʪʦʙʳ ʧʦʧʨʦʙʦʚʘʪʴ ʩʝʙʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʤ ʜʝʣʝ. 
ʄʥʦʛʠʝ ʣʶʜʠ ʦʪʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʢʨʠʟʠʩ ʪʝʤ, ʯʪʦ ʧʝʨʝʩʤʦʪʨʝʣʠ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ð ʜʦʤʘʤ, ʤʘʰʠʥʘʤ, ʦʜʝʞʜʝ ʠ ʪ.ʜ. ɺʝʱʠ, ʨʘʜʠ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʦʪʦʨʳʭ ʦʥʠ ʪʘʢ ʤʥʦʛʦ ʨʘʙʦʪʘʣʠ, ʧʦʪʝʨʷʣʠ ʜʣʷ ʥʠʭ ʩʚʦʶ ʮʝʥʥʦʩʪʴ. ʂʦʤʧʘʥʠʷ Kelton Research, ʢʦʪʦʨʘʷ ʧʨʦʚʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʀʟʤʝ 66_____________________________________________MESH-ʄʆɼɽʃʔ 
ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð 

ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ 

ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ 

ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ 

ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ 

ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ 

\ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ƴ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ; ʦʯʝʥʴ ʤʘʣʦ 

ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ 

ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   67 
ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ 

ʢʦ ʤʥʦʛʠʤ ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ 

ʣʶʜʷʤ ʩ ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ 

ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ 

ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ 

ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ 

ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 



ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ niesh-ʤʦʜʝʣʴ ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ . ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ 

ʥʘʧʨʦ- ",. ʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ Å ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ 

ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ,; ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠ-' ʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ 

ʙʦʣʴʰʝ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ^ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ 

ʜʝʪʝʡ ʙʝʟ ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳ"" ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 

ʜʚʫʭ ʤʠʣʴ ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘ, ʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛ,ʛJ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ 

ʧʨʝʜʤʝʪʝ ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠ~ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɹ ʉʝʚʝʨʥʦʡ ɸʤʝʨʛ" ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʠ ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘ; ʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʛ* ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣ ʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ ʪʝ5ʧ-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ 
ʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
ʉʆɼɽʈɾɸʅʀɽ: ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè, ʠʣʠ ʢʦʥʝʮ ʤʫʩʦʨʥʳʤ ʩʚʘʣʢʘʤ; ʜʦʣʛʦʞʜʘʥʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʤʠʩʪʝʨʘ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ 
ʇʦʯʠʥʢʘ; ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ; ʚʩʝʛʜʘ ʦʜʫʰʝʚʣʷʡʪʝ ʧʨʠʨʦʜʫ. 
ʂʦʛʜʘ ʤʦʷ ʯʠʣʠʡʩʢʘʷ ʧʦʜʨʫʛʘ ɾʦʘʢʠʥʘ ʧʨʠʝʟʞʘʝʪ ʚ ʉʦʝʜʠʥʝʥʥʳʝ ʐʪʘʪʳ ʠ ʫ ʥʝʝ ʣʦʤʘʝʪʩʷ ʬʦʪʦʘʧʧʘʨʘʪ, ʚʝʣʦʩʠʧʝʜ ʠʣʠ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩ 

ʦʙʫʚʴʶ, ʦʥʘ ʚʩʝʛʜʘ ʩʧʨʘʰʠʚʘʝʪ, ʛʜʝ ʠʭ ʤʦʞʥʦ ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ. ʃʶʜʠ ʩʤʦʪʨʷʪ ʥʘ ʥʝʝ ʪʘʢ, ʢʘʢ ʙʫʜʪʦ ʦʥʘ ʩʚʘʣʠʣʘʩʴ ʩ ʜʨʫʛʦʡ ʧʣʘʥʝʪʳ. 

çʆʪʨʝʤʦʥʪʠʨʦʚʘʪʴ? ð ʩʣʳʰʠʪ ʦʥʘ ʚ ʦʪʚʝʪ. ð ʅʦ ʟʘʯʝʤ? ɼʝʰʝʚʣʝ ʚʳʙʨʦʩʠʪʴ ʵʪʦ ʧʨʦʯʴ ʠ ʢʫʧʠʪʴ ʥʦʚʦʝè. ʕʪʫ ʬʨʘʟʫ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʧʦʩʪʦʷʥʥʦ. 

ʈʘʥʴʰʝ ʷ ʪʦʞʝ ʪʘʢ ʛʦʚʦʨʠʣʘ. ʅʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪ ʵʪʦʡ ʬʨʘʟʳ ʫ ʚʘʩ ʚʦʣʦʩʳ ʜʦʣʞʥʳ ʚʩʪʘʚʘʪʴ ʜʳʙʦʤ. ʂʘʢ ʩʘʨʢʘʩʪʠʯʝʩʢʠ ʟʘʤʝʪʠʣ ʘʨʭʠʪʝʢʪʦʨ ʋʣʣʴʷʤ 

ʄʘʢʜʦʥʘʭ, çʢʫʜʘ ʵʪʦ "ʧʨʦʯʴ"?è. 
ʄʘʥʪʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ, ʧʨʦʩʪʘ: çʇʨʦʜʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝè. ɼʦʚʝʜʝʥʥʘʷ ʜʦ ʢʨʘʡʥʦʩʪʠ, ʵʪʘ ʤʘʥʪʨʘ ʛʣʫʙʦʢʦ ʠʩʢʘʞʘʝʪ 

ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʩʦʟʠʜʘʥʠʷ ʠ,
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ʩʪʨʫʢʮʠʠ ʜʝʪʩʢʦʛʦ ʚʝʣʦʩʠʧʝʜʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴʰʘʪʴ ʚ ʨʘʟʤʝʨʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʨʝʙʝʥʢʘ. 
ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʦʜʫʣʠ ʠʣʠ ʫʙʠʨʘʪʴ ʥʝʥʫʞʥʳʝ ʠʟ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ 

ʧʨʦʩʪʳʤ, ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʙʘʛʘʞʥʠʢʦʤ ʥʘ ʢʨʳʰʝ ʠʣʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘʙʦʨʘ ʧʠʣ ʢ ʮʠʨʢʫʣʷʨʥʦʡ ʧʠʣʝ. ʇʨʠ ʵʪʦʤ ʫʩʪʨʦʡʩʪʚʘ ʤʦʙʠʣʴʥʦʡ 

ʩʚʷʟʠ ʙʫʜʫʪ ʧʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʪʘʢʦʡ ʧʝʨ-ʩʦʥʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ 

ʩʠʜʝʥʴʝ ʠ ʨʫʣʴ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʚʝʣʦʩʠʧʝʜʘ ʧʦʜ ʚʘʰ ʨʦʩʪ, ʘ ʧʨʠʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ ʧʦ ʦʙʤʝʥʫ ʦʜʝʞʜʦʡ ð ʙʳʩʪʨʦ ʥʘʡʪʠ ʜʞʠʥʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʘʰʝʤʫ ʚʢʫʩʫ ʠ ʨʘʟʤʝʨʫ. ʋʩʪʨʦʡʩʪʚʦ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʦʝ ʩʝʛʦʜʥʷ ʨʘʟʙʣʦʢʠʨʫʝʪ ʜʚʝʨʠ ʚʟʷʪʦʛʦ ʥʘʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ, ʪʦʞʝ ʤʦʞʝʪ 

ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʜʝʥʴʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʚʘʰʠ ʣʶʙʠʤʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠ ʟʘʥʝʩʪʠ ʚ ʧʘʤʷʪʴ GPS-ʥʘʚʠʛʘʪʦʨʘ ʯʘʩʪʦ 

ʧʦʩʝʱʘʝʤʳʝ ʚʘʤʠ ʤʝʩʪʘ. 
ɽʱʝ ʦʜʥʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʧʨʝʜʣʦʞʠʪʴ ʰʠʨʦʢʠʡ ʚʳʙʦʨ ʚʘʨʠʘʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʷ ʙʳ ʭʦʪʝʣʘ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ 

ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʛʨʫʟʦʚʳʝ ʚʝʣʦʩʠʧʝʜʳ. ɹʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʤʦʱʥʦʡ ʠ ʜʣʠʥʥʦʡ ʨʘʤʝ ʥʘ ʥʠʭ ʤʦʞʥʦ ʙʝʟ ʪʨʫʜʘ ʧʝʨʝʚʦʟʠʪʴ ʦʜʥʦʛʦ-ʜʚʫʭ ʜʝʪʝʡ ʙʝʟ 

ʧʣʘʯʘ ð ʩʦ ʩʪʦʨʦʥʳ ʤʘʣʳʰʝʡ ʠ ʨʦʜʠʪʝʣʝʡ ð ʠ ʙʝʟ ʧʦʪʝʨʷʥʥʳʭ ʧʦ ʜʦʨʦʛʝ ʙʫʪʳʣʦʢ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʦʝʟʜʦʢ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ ʜʚʫʭ ʤʠʣʴ 

ʦʪ ʜʦʤʘ. ɺʝʣʦʩʠʧʝʜ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʢʪʠʯʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʛʜʘ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ 

ʤʝʙʝʣʠ ʠʣʠ ʪʨʝʭ ʩʫʤʦʢ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʣʶʩ ʨʝʙʝʥʢʘ ʚ ʤʘʛʘʟʠʥ ʠ ʦʙʨʘʪʥʦ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʴ. ɺ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʠ 

ʧʨʦʜʘʞʝʡ ʛʨʫʟʦʚʳʭ ʚʝʣʦʩʠʧʝʜʦʚ ʟʘʥʠʤʘʝʪʩʷ ʦʯʝʥʴ ʤʘʣʦ ʢʦʤʧʘʥʠʡ, ʥʘʧʨʠʤʝʨ Specialized ʠ Trek ʩ ʣʝʛʝʥʜʘʨʥʳʤ ɻʘʨʠ ʌʠʰʝʨʦʤ, ʪʦʛʜʘ ʢʘʢ ʚ ɼʘʥʠʠ ʠ ʚ 

ɸʤʩʪʝʨʜʘʤʝ ʪʘʢʠʭ ʬʠʨʤ ʦʯʝʥʴ ʤʥʦʛʦ. 
ʇʨʠʤʝʨ ʩ ʛʨʫʟʦʚʳʤ ʚʝʣʦʩʠʧʝʜʦʤ ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʱʝ ʦʜʥʦ ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ mesh-ʢʦʤʧʘʥʠʡ. ʏʘʩʪʦ ʦʥʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʥʳʝ ʧʨʦʜʫʢʪʳ ʜʣʷ ʨʘʟʥʳʭ 

ʥʫʞʜ ð ʛʨʫʟʦʚʦʡ ʚʝʣʦʩʠʧʝʜ 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
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ʜʣʷ ʧʦʝʟʜʢʠ ʚ ʤʘʛʘʟʠʥ ʠ ʣʝʛʢʠʡ, ʩʢʦʨʦʩʪʥʦʡ ʜʦʨʦʞʥʳʡ ʚʝʣʦʩʠʧʝʜ ʜʣʷ ʧʨʦʛʫʣʢʠ ʧʦ ʧʘʨʢʫ. ɺ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʣʘʜʝʥʠʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧ ʢʦ ʤʥʦʛʠʤ 

ʚʝʱʘʤ, ʪʘʢʠʤ ʢʘʢ ʵʣʝʢʪʨʦʜʨʝʣʴ ʠʣʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʜʦʤʢʨʘʪ, ʟʘʪʨʫʜʥʠʪʝʣʝʥ. 
ʉʣʫʞʙʳ ʧʨʦʢʘʪʘ ʩʥʠʤʘʶʪ ʵʪʫ ʧʨʦʙʣʝʤʫ. ʅʘʧʨʠʤʝʨ, ʞʠʪʝʣʴ ʦʢʨʫʛʘ ʉʦʥʦʤʘ, ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ, ʦʨʛʘʥʠʟʦʚʘʣ ʪʘʢʫʶ ʩʣʫʞʙʫ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʣʶʜʷʤ ʩ 

ʧʨʦʩʴʙʦʡ ʧʦʜʝʣʠʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʥʝ ʧʦʣʴʟʫʶʪʩʷ, ʯʪʦʙʳ ʩʜʘʚʘʪʴ ʠʭ ʥʘʧʨʦʢʘʪ. ʀʣʠ ʚʦʟʴʤʠʪʝ ʢʦʤʧʘʥʠʶ ʧʦ ʧʨʦʢʘʪʫ ʘʚʪʦʤʦʙʠʣʝʡ: ʚʳ 

ʤʦʞʝʪʝ ʟʘʢʘʟʘʪʴ ʤʠʥʠ-ʚʵʥ ʥʘ ʩʫʙʙʦʪʫ, ʯʪʦʙʳ ʩʲʝʟʜʠʪʴ ʩ ʢʦʤʧʘʥʠʝʡ ʜʨʫʟʝʡ ʟʘ ʛʦʨʦʜ, ʧʠʢʘʧ ʚ ʚʦʩʢʨʝʩʝʥʴʝ, ʯʪʦʙʳ ʧʨʠʚʝʟʪʠ ʧʠʣʦʤʘʪʝʨʠʘʣ, ʠ 

ʤʘʣʦʣʠʪʨʘʞʢʫ ʚ ʧʦʥʝʜʝʣʴʥʠʢ, ʯʪʦʙʳ ʧʦʝʭʘʪʴ ʥʘ ʨʘʙʦʪʫ. ɺʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʩʪʫʧ ʠʤʝʥʥʦ ʢ ʪʦʡ ʚʝʱʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʨʘʙʦʪʳ. 

ʄʠʩʪʝʨ ʈʝʤʦʥʪ ʠ ʤʠʩʩʠʩ ʇʦʯʠʥʢʘ; ʧʨʦʜʦʣʞʝʥʠʝ 
ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʧʦ ʨʝʤʦʥʪʫ ʦʙʫʚʠ, ʚʝʣʦʩʠʧʝʜʦʚ, ʦʜʝʞʜʳ, ʧʳʣʝʩʦʩʦʚ, ʵʣʝʢʪʨʦʥʠʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ 

ʠʟʦʙʠʣʦʚʘʣʠ ʧʨʝʜʤʝʩʪʴʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʨʦʜʦʚ, ʙʳʣʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʳʪʝʩʥʝʥʳ ʠʟ ʞʠʟʥʠ ʜʝʰʝʚʳʤʠ ʦʜʥʦʨʘʟʦʚʳʤʠ ʪʦʚʘʨʘʤʠ. Mesh-ʤʦʜʝʣʴ, 

ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʦʣʝʝ ʜʦʣʛʦʚʝʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʚʝʨʦʷʪʥʦ, ʚʝʨʥʝʪ ʨʝʤʦʥʪʫ ʚʝʱʝʡ ʧʨʝʞʥʶʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. 
ʊʘʢ ʢʘʢ ʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʜʫʢʪʘ ʦʙʳʯʥʦ ʠʟʥʘʰʠʚʘʶʪʩʷ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʩʪʘʥʜʘʨʪʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʣʝʛʯʝ ʥʘʡʪʠ ʧʦʚʪʦʨʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʫ. ʄʦʜʫʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʥʦʛʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʥʳʭ 

ʤʦʜʝʣʝʡ ʚʝʣʦʩʠʧʝʜʦʚ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ, ʜʝʪʘʣʠ ʦʪ ʩʣʦʤʘʥʥʦʛʦ ʚʝʣʦʩʠʧʝʜʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʟʘʧʯʘʩʪʠ. ɺ ʮʝʣʦʤ mesh-ʤʦʜʝʣʴ 

ʧʦʦʱʨʷʝʪ ʦʪʢʨʳʪʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʪʘʥʜʘʨʪʳ. ɼʘʞʝ ʝʩʣʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʥʠ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʵʪʦ ʫʧʨʦʱʘʝʪ 

ʢʦʦʨʜʠʥʘʮʠʶ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʙʠʟʥʝʩ-ʧʘʨʪʥʝʨʘʤʠ. ʉʪʘʥʜʘʨʪʳ ʦʙʣʝʛʯʘʶʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-
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ʮʠʝʡ ʤʝʞʜʫ ʧʣʘʪʬʦʨʤʘʤʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʶʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʧʣʘʪʬʦʨʤ. 
ʍʦʪʷ mesh-ʢʦʤʧʘʥʠʠ ʭʦʨʦʰʦ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʣʘʛʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʥʠ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʶʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ 

ʥʝʢʦʪʦʨʳʭ ʧʣʘʪʬʦʨʤ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʪʦʢ, ʙʦʣʪʦʚ ʠ ʛʘʝʢ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ. ʊʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʟʥʘʢʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʤʝʥʝʝ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʚʝʱʘʭ, ʪʘʢʠʭ ʢʘʢ ʥʦʤʝʨʘ ISBN ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʥʠʞʥʳʭ ʠʟʜʘʥʠʡ. ʉʘʤʘ ɺʩʝʤʠʨʥʘʷ ʧʘʫʪʠʥʘ ʰʠʨʦʢʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʳʝ 

ʧʨʦʪʦʢʦʣʳ ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʨʦʮʚʝʪʘʝʪ. 
ɺ ʦʪʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʦʪʨʘʩʣʝʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʩʦʧʝʨʥʠʯʘʶʪ ʟʘ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʬʦʨʤʘʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤʠ ʩ ʮʝʣʴʶ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʩʝʢʪʦʨʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʦ, ʯʪʦ ʩʣʫʞʠʪ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʠʥʪʝʨʝʩʘʤ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʘʩʪʦ ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʨʘʟʚʠʪʠʝ ʮʝʣʳʭ ʦʪʨʘʩʣʝʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷʭ. ʅʘʧʨʠʤʝʨ, ʥʘ ʤʦʤʝʥʪ 

ʥʘʧʠʩʘʥʠʷ ʵʪʦʡ ʢʥʠʛʠ ʢʦʨʧʦʨʘʮʠʷ Apple ʧʦʜʚʝʨʛʣʘʩʴ ʢʨʠʪʠʢʝ ʟʘ ʪʦ, ʯʪʦ ʥʝ ʚʢʣʶʯʠʣʘ ʧʦʜʜʝʨʞʢʫ ʪʝʭʥʦʣʦʛʠʠ Adobe Flash ʚ ʩʚʦʡ ʥʦʚʳʡ iPad. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʘʩʪʴ ʢʨʘʩʦʯʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʷʛʘʝʤʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. Apple, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʜʝʣʘʣʘ ʩʪʘʚʢʫ ʥʘ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʭʦʯʝʪ ʜʦʙʠʪʴʩʷ ʧʨʠʥʷʪʠʷ ʜʨʫʛʦʛʦ ʧʨʦʪʦʢʦʣʘ. ɺʦʟʤʦʞʥʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪ Apple, iPad ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʠʪ ʣʫʯʰʫʶ 

ʤʫʣʴʪʠʤʝʜʠʡʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʯʝʤ Flash. ʅʦ ʧʦʢʘ ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʦʩʪʘʚʣʝʥʳ ʩ ʤʝʥʝʝ ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ɿʘʙʝʨʠʪʝ ʩʚʦʶ ʧʨʦʜʫʢʮʠʶ ʦʙʨʘʪʥʦ 
ʇʨʝʜʳʜʫʱʘʷ ʚʝʨʩʠʷ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ çʚʝʱʠ ʚ ʥʘʩʣʝʜʩʪʚʦè ð çʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ð ʩʝʛʦʜʥʷ ʧʨʝʧʦʜʘʝʪʩʷ ʚ ʚʝʜʫʱʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʷʭ ʤʠʨʘ. ʂʘʢ ʧʨʝʜʣʘʛʘʶʪ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè (Cradle to 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh                                                   6? 
Cradle) ʄʠʭʘʵʣʴ ɹʨʘʫʥʛʘʨʪ ʠ ʋʠʣʴʷʤ ʄʘʢʜʦʥʘʭ, ʚʩʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʠʟʥʘʯʘʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʧʨʦʡʪʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʣʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʠ ʧʦʣʫʯʠʪʴ ʥʦʚʫʶ ʞʠʟʥʴ. 
ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʳʨʴʝ ʜʣʷ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ ʠ 

ʧʦʦʱʨʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʮʝʣʦʩʪʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʳʙʦʨʫ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ çʆʪ ʢʦʣʳʙʝʣʠ ʜʦ 

ʢʦʣʳʙʝʣʠè ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʣʶʙʳʝ ʦʪʭʦʜʳ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʦʯʚʫ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. 
ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʵʚʦʣʶʮʠʠ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʩʚʷʟʘʥ ʩ ʩʦʟʜʘʥʠʝʤ ʥʝ ʩʪʦʣʴʢʦ ʥʦʚʳʭ çʟʝʣʝʥʳʭè ʧʨʦʜʫʢʪʦʚ, ʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʜʦʣʛʦʚʝʯʥʳʭ ʚʝʱʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʧʨʠʨʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʯʥʳʝ ʠ ʥʘʜʝʞʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʤʘʪʝʨʠʘʣʳ. ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ ʩʘʤʳʡ ʧʨʦʯʥʳʡ ʚʝʣʦʩʠʧʝʜ, ʘʚʪʦʤʦʙʠʣʴ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʦʜʫʢʪ ʠʤʝʝʪ ʢʦʥʝʯʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʜʘʞʝ ʝʩʣʠ ʦ 

ʥʝʤ ʭʦʨʦʰʦ ʟʘʙʦʪʠʪʴʩʷ. ʎʝʣʴ ð ʥʘʯʘʪʴ ʩ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʩʦʭʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘʰʘ ɿʝʤʣʷðʵʪʦ ʧʣʘʪʬʦʨʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʤ ʚʦʧʣʦʱʝʥʠʠ. ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʜʫʢʪʦʚ 

ʩʦʭʨʘʥʷʝʪ ʥʘʰʫ ʧʣʘʥʝʪʫ, ʩʧʦʩʦʙʩʪʚʫʷ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʩʦʢʨʘʱʝʥʠʶ ʦʪʭʦʜʦʚ. ʂʘʢ ʞʠʪʝʣʠ ɿʝʤʣʠ, ʤʳ ʚʩʝ ʜʦʣʞʥʳ 

ʵʪʦ ʧʨʠʚʝʪʩʪʚʦʚʘʪʴ. ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʨʘʯʠʪʝʣʴʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʜʘʞʝ ʠʟ ʯʠʩʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ ʚʩʝ ʢʦʤʧʘʥʠʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ DuPont 

ʩʵʢʦʥʦʤʠʣʘ ʙʦʣʝʝ $2 ʤʣʨʜ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʦʚ ʚʳʙʨʦʩʦʚ ʥʘ 70% ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2004 ʛ. ɺʘʞʥʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʘʩʧʝʢʪ mesh-ʤʦʜʝʣʠ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʋʜʦʙʩʪʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʣʘʜʝʥʠʝʤ ʚʝʱʘʤʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ
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ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʣʠʰʥʝʛʦ ʞʠʨʘ ʥʘ ʚʘʰʝʡ ʪʘʣʠʠð ʧʨʦʡʪʠʩʴ 

ʧʝʰʢʦʤ ʪʨʠ ʢʚʘʨʪʘʣʘ ʜʦ ʛʘʨʘʞʘ ʘʚʪʦʧʨʦʢʘʪʘ ʛʦʨʘʟʜʦ ʧʦʣʝʟʥʝʝ, ʯʝʤ ʩʜʝʣʘʪʴ ʪʨʠ ʰʘʛʘ ʜʦ ʩʦʙʩʪʚʝʥʥʦʛʦ). 
ɽʚʨʦʧʝʡʮʳ ʜʦʙʠʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʙʦʨʴʙʝ ʩ ʦʜʥʦʨʘʟʦʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʚʝʪʩʪʚʝʥʥʳ ʟʘ ʩʙʦʨ ʦʪʩʣʫʞʠʚʰʝʡ ʩʚʦʡ ʚʝʢ ʧʨʦʜʫʢʮʠʠ ʠ ʝʝ ʧʦʩʣʝʜʫʶʱʫʶ ʧʝʨʝʨʘʙʦʪʢʫ, ʯʪʦ ʩʦʟʜʘʝʪ ʤʦʱʥʳʝ ʩʪʠʤʫʣʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ çʦʪ ʢʦʣʳʙʝʣʠ ʜʦ ʢʦʣʳʙʝʣʠè. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʘʢʪʠʢ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ ʉʐɸ (ʩʝʛʦʜʥʷ 

ʤʥʦʛʠʝ ʰʪʘʪʳ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʝʨʝʨʘʙʘʪʳʚʘʪʴ ʫʩʪʘʨʝʚʰʫʶ ʵʣʝʢʪʨʦʥʠʢʫ), ʥʘʣʦʛʦʚʳʝ ʜʦʣʣʘʨʳ ʜʦ ʩʠʭ ʧʦʨ ʩʫʙʩʠʜʠʨʫʶʪ 

ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʝʨʝʨʘʙʦʪʢʫ ʦʪʭʦʜʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʜʫʪ ʥʘ ʦʧʣʘʪʫ ʧʦʣʠʛʦʥʦʚ ʜʣʷ ʠʭ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʥ ʜʣʷ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʦʮʝʩʩ 
ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʠʟʫʶʱʠʝ mesh-ʤʦʜʝʣʴ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʚʦʠʤʠ ʢʣʠʝʥʪʘʤʠ, ʦʥʠ ʣʫʯʰʝ ʦʩʚʝʜʦʤʣʝʥʳ ʦʙ ʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ, ʧʦʪʨʝʙʥʦʩʪʷʭ ʠ ʞʘʣʦʙʘʭ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʦʙʠʨʘʝʤʳʝ ʜʘʥʥʳʝ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʯʪʦʙʳ 

ʪʝ ʤʦʛʣʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʚʦʠ ʧʨʦʜʫʢʪʳ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʤʦʤʝʥʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʝʛʦʜʥʷ ʤʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʦʪʜʝʣʝʥʳ ʦʪ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʛʨʦʤʥʦʡ ʧʨʦʧʘʩʪʴʶ ʟ ʚʠʜʝ ʨʦʟʥʠʯʥʦʛʦ ʢʘʥʘʣʘ ʜʠʩʪʨʠʙʫʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ 

ʠ ʧʦʣʥʦʮʝʥʥʦʤʫ ʧʦʩʪʫʧʣʝʥʠʶ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʆʜʥʘʢʦ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʢʦʪʦʨʳʡ ʚʳʧʫʩʢʘʝʪ ʥʘ ʨʳʥʦʢ ʥʦʚʫʶ ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ, ʩʢʘʞʝʤ, ʥʘ ʨʦʜʠʪʝʣʝʡ ʠʣʠ 

ʥʘʯʠʥʘʶʱʠʭ ʚʦʜʠʪʝʣʝʡ, ʩʣʫʞʙʘ ʘʚʪʦʧʨʦʢʘʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʘʜʝʟʝʤ ʙʝʩʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ 

ʦʧʨʦʩ ʩʨʝʜʠ ʢʣʠʝʥʪʦʚ ʪʘʢʦʡ ʩʣʫʞʙʳ, ʟʘʜʘʚ ʠʤ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: ʯʪʦ ʚʘʤ ʥʨʘʚʠʪʩʷ ʠ ʥʝ ʥʨʘʚʠʪʩʷ ʚ ʥʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ; ʥʘʩʢʦʣʴʢʦ 

ʪʨʫʜʥʦ ʙʳʣʦ ʢ ʥʝʤʫ ʧʨʠʚʳʢʥʫʪʴ; 
ɻʣʘʚʘ 3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʩʪʠʣʝ mesh 
71 
ʫʜʦʙʥʳ ʣʠ ʟʘʜʥʠʝ ʩʠʜʝʥʴʷ; ʣʝʛʢʦ ʣʠ ʙʳʣʦ ʧʦʜʢʣʶʯʠʪʴ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ, GPS-ʥʘʚʠʛʘʪʦʨ ʠʣʠ ʤʘʛʥʠʪʦʣʫ ʠ ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʦʥʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ; ʯʪʦ ʙʳ ʚʳ ʠʟʤʝʥʠʣʠ ʚ ʤʘʰʠʥʝ? ʕʪʦ çʜʦʙʨʦʜʝʪʝʣʴʥʳʡ ʢʨʫʛ ʜʦʚʝʨʠʷè mesh-ʤʦʜʝʣʠ ʚ ʜʝʡʩʪʚʠʠ: ʫʟʥʘʪʴ; ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ; 

ʠʛʨʘʪʴ; ʚʦʚʣʝʯʴʩʷ; ʧʦʚʪʦʨʠʪʴ. 
ʉʝʛʦʜʥʷʰʥʠʡ ʜʣʠʪʝʣʴʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʩʪʦ ʘʙʩʫʨʜʝʥ. ɹʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʘʷ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʤʦʛʣʘ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ. ʏʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʨʘʟʨʳʚ, 

ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, 

ʪʘʢʠʝ ʢʘʢ feedback 2.0 ʚʦ ʌʨʘʥʮʠʠ ʠ GetSatisfaction ʚ ʉʐɸ. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ, ʥʘʧʨʠʤʝʨ FixMyStreet ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ, ʚʳʧʦʣʥʷʶʪ 

ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʜʣʷ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʞʠʪʝʣʷʤ ʦʟʚʫʯʠʪʴ ʚʦʣʥʫʶʱʠʝ ʠʭ ʧʨʦʙʣʝʤʳ. 

ʉʤʦʪʨʠʪʝ ʚʜʘʣʴ. ʉʪʨʦʡʪʝ ʨʷʜʦʤ 
Mesh-ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʚʜʦʭʥʦʚʝʥʠʷ ʜʣʷ ʮʝʣʦʛʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʧʦʚʝʜʫʶʪ ʧʨʠʥʮʠʧʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ mesh-ʩʪʨʘʪʝʛʠʡ. ʅʝʤʝʮʢʠʡ ʩʘʡʪ Open 

Design ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʳʪʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ1 ʩ ʠʭ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʣʠʮʝʥʟʠʷʤʠ Creative Commons ʠ 

ʧʨʠʤʝʥʷʝʪ ʠʭ ʢ ʤʝʙʝʣʠ ʠ ʜʨʫʛʠʤ ʧʨʦʜʫʢʪʘʤ. ʉʘʡʪ RedesignMe ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʱʘʜʢʫ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʱʫʱʠʭ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ, 



ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʳʝ ʠʭ ʧʨʝʜʣʘʛʘʶʪ. ʍʦʨʦʰʠʝ ʨʝʰʝʥʠʷ ʧʦʢʫʧʘʶʪʩʷ ʠ ʦʧʣʘʯʠʚʘʶʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʩʪʫʧʘʝʤ ʚ ʥʦʚʫʶ ʵʨʫ, ʚ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ, ʰʠʨʦʢʘʷ ʚʦʚʣʝʯʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ ʠ ʧʦʣʝʪ ʪʚʦʨʯʝʩʢʦʡ ʬʘʥʪʘʟʠʠ ʙʫʜʫʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠʶ ʣʫʯʰʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʫʩʣʫʛ. 
1 ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ð ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʭʦʜʥʳʡ ʢʦʜ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ ʦʪʢʨʳʪ ʠ ʦʙʱʝʜʦʩʪʫʧʝʥ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʠ ʠʟʤʝʥʝʥʠʷ. ðʇʨʠʤ. ʨʝʜ.



ʇʨʠʩʦʝʜʠʥʷʝʤʩʷ ʢ mesh-ʤʦʜʝʣʠ 
ʉʆɼɽʈɾɸʅʀɽ: ʧʦʯʝʤʫ ʠʤʝʥʥʦ ʩʝʡʯʘʩ? ʫʧʨʘʚʣʷʪʴ ʤʦʞʥʦ ʣʠʰʴ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ; ʩʢʨʳʪʳʝ ʘʢʪʠʚʳ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʪʭʦʜʘʭ; ʧʣʦʪʥʦʩʪʴ ð ʵʪʦ 
ʭʦʨʦʰʦ; ʞʠʟʥʝʥʥʳʝ ʮʝʥʥʦʩʪʠ ʚʘʰʠʭ ʢʣʠʝʥʪʦʚ, ʠʣʠ ʯʪʦ ʤʳ ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʚ  rʥʠʢʦʛʜʘ ʥʝ ʫʰʣʠ? 
ɻʠʛʘʥʪʩʢʠʝ ʢʦʨʧʦʨʘʮʠʠ ʣʶʙʷʪ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʦʱʫʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʨʫʰʠʤʦʩʪʠ. ʆʥʠ ʭʦʪʷʪ, ʯʪʦʙʳ ʚʳ ʜʫʤʘʣʠ, ʯʪʦ 

ʚʯʝʨʘʰʥʠʝ ʚʝʣʠʢʠʝ ʙʨʝʥʜʳ ʦʩʪʘʥʫʪʩʷ ʪʘʢʠʤʠ ʥʘʚʩʝʛʜʘ. ʅʦ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʩʪʦʨʠʠ ʵʢʦʥʦʤʠʢʠ ʟʥʘʶʪ ʣʫʯʰʝ. ʉʠʣʴʥʝʡʰʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʢʘʪʘʢʣʠʟʤʳðʘ ʬʠʥʘʥʩʦʚʳʡ ʢʨʠʟʠʩ 2008 ʛ. ʙʳʣ ʦʜʥʠʤ ʠʟ ʥʠʭ ð ʩ ʣʝʛʢʦʩʪʴʶ ʨʫʰʘʪ ʵʪʠʭ ʢʦʣʦʩʩʦʚ. ʅʘ ʩʮʝʥʫ ʚʳʭʦʜʷʪ ʥʦʚʳʝ ʢʦʤʧʘʥʠʠ. ʊʝ, 

ʢʪʦ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʟʠʩʘ ʙʳʣ ʥʘ ʚʝʨʰʠʥʝ, ʩʭʦʜʷʪ ʩ ʥʝʝ. ʂʪʦ ʙʳ ʤʦʛ ʧʦʜʫʤʘʪʴ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʙʘʥʢ 

Merrill  Lynch, ʣʦʛʦʪʠʧ ʢʦʪʦʨʦʛʦ ð ʤʫʩʢʫʣʠʩʪʳʡ ʙʨʦʥʟʦʚʳʡ ʙʳʢ ð ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʣʫʞʠʣ ʩʠʤʚʦʣʦʤ ʩʠʣʳ ʠ ʤʦʛʫʱʝʩʪʚʘ ʋʦʣʣ-ʩʪʨʠʪ, ʙʫʜʝʪ 

ʧʨʦʜʘʥ ʦʙʳʯʥʦʤʫ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʙʘʥʢʫ? 
ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʥʝʜʘʚʥʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʬʦʥʜʦʤ Kaufmann Foundation, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʠʟ ʩʧʠʩʢʘ ʩʘʤʳʭ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ 

ʢʦʤʧʘʥʠʡ 2008 ʛ. ʧʦ ʚʝʨʩʠʠ ʞʫʨʥʘʣʘ inc. ʙʳʣʘ ʩʦʟ-




