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1 ͸͡Ίʹ
ϥΠϒϥϦ͸ॲཧ଎౓΍Ҡ২ੑɼଞޠݴͱͷ࿈ܞͱ͍ͬͨ؍

఺͔ΒɼC Ͱ࣮૷͞ΕΔ͜ͱ͕ଟ͍ɽ͔͠͠ɼWebޠݴ ΍ε
ϚʔτϑΥϯͷΞϓϦέʔγϣϯ͸ɼC ΑΓ΋ந৅౓ͷޠݴ
։ൃ͞ΕΔ͜ͱ͕ҰൠతͰ͋ΔɽͦͷͨΊɼͯʹޠݴڃߴ͍ߴ

ΞϓϦέʔγϣϯ։ൃ࣌ʹ C ৔͍ͨ͠༺࢖ϥΠϒϥϦΛޠݴ
߹͸ɼҰൠతʹݺͼग़͠ݩͷޠݴʹԠͨ͡ϥούʔΛ࡞੒͠ɼ

ϥούʔΛܦ༝ͯ͠ CޠݴϥΠϒϥϦΛ࢖༻͢Δඞཁ͕͋Δɽ
ͼग़͢ݺ͕ޠݴͷݩͼग़͠ݺଘͷϥούʔੜ੒ํ๏Ͱ͸ɼط

ϥΠϒϥϦͷ API (Application Programming Interface) Λҙࣝ
͢Δඞཁ͕͋Δɽ͔͠͠ɼ௨৴ϥΠϒϥϦͷΑ͏ʹϓϩάϥϛ

ϯάޠݴͷඪ४ APIͱͯ͠උΘ͍ͬͯΔػೳͷ৔߹͸ඪ४ API
ͱಉ͡࢖༻ํ๏Ͱ࢖༻Ͱ͖Δํ͕๬·͍͠ɽ

ͦ͜ͰຊߘͰ͸ɼJavaScript ͷதͰ΋ωοτϫʔΫϓϩάϥ
ϜΛ࡞੒͢ΔࡍʹΑ͘༻͍ΒΕΔ Node.jsʹͯɼΤϯυπʔΤ
ϯυ௨৴ΛՄೳͱ͢ΔϥΠϒϥϦͰ͋Δ NTMobile framework
Libray (NTMfw) [1]Λ Node.jsͷඪ४ APIͱಉ͡࢖༻ํ๏Ͱ࢖
༻Մೳͱ͢Δ Node.jsϥούʔΛݕ౼ͨ͠ɽ

2 ଘٕज़ɿSWIGط
ϥούʔΛੜ੒͢Δπʔϧͱͯ͠ SWIG (Simplified Wrapper

and Interface Generator) [2]͕ଘ͢ࡏΔɽ͔͠͠ɼSWIGʹΑΓ
ੜ੒͞Εͨϥούʔ͸ɼC/C++ ϥΠϒϥϦͷ API Λҙࣝͯ͠
ͨ͠༺࢖Δඞཁ͕͋Δɽ͜ͷͨΊɼC/C++ϥΠϒϥϦΛ͢༺࢖
͜ͱͷͳ͍։ൃऀ͕ C/C++ ϥΠϒϥϦΛҙࣝ͢Δඞཁ͕͋Δ
ͷͰɼ։ൃෛՙ͕͘ߴͳΔɽ

௨৴༻ API ͱ͍ͬͨɼݺͼग़͠ݩͷඪ४ API ʹ΋ಉ༷ͳػ
ೳ͕༻ҙ͞Ε͍ͯΔ৔߹͸ɼݺͼग़͠ݩͷඪ४ APIͱಉ͡࢖༻
ํ๏ͰϥΠϒϥϦΛ࢖༻Ͱ͖Δ͜ͱ͕๬·͍͠ɽ

3 ࣜํ౼ݕ
<3ɾ1 >ඞཁϞδϡʔϧ ϥούʔΛ࡞੒͢ΔࡍʹඞཁʹͳΔ

Ϟδϡʔϧ͸ɼ௨৴ϥΠϒϥϦʹΑͬͯఏ͞ڙΕΔ௨৴ϓϩ

τίϧʹରԠͨ͠ Node.jsͷ֤छ௨৴༻ϞδϡʔϧͱɼCޠݴ
௨৴ϥΠϒϥϦͱ Node.js ͱͷ࿈ܞΛͨ͏ߦΊͷ FFI (Foreign
Function Interface)ϞδϡʔϧͰ͋Δɽࠓճର৅ͱ͢Δ Cޠݴ
௨৴ϥΠϒϥϦͰ͋Δ NTMfw ʹΑͬͯఏ͞ڙΕΔ௨৴ϓϩ
τίϧ͸ UDPͱ TCPͰ͋ΔɽͦͷͨΊɼUDPͰ͸ dgramϞ
δϡʔϧɼTCP Ͱ͸ net ϞδϡʔϧΛܧঝͯ͠ NTMfw ༻ͷ
ϞδϡʔϧΛ࡞੒͢Δɽ·ͨɼFFI ͸ Node.js ʹ ffi ͱ͍͏Ϟ
δϡʔϧ͕ଘ͢ࡏΔͨΊɼ͜ͷϞδϡʔϧΛ࢖༻͢Δ͜ͱͰ

Node.js͔Β NTMfw΁ͷΞΫηεΛ࣮͢ݱΔɽ
<3ɾ2 >ಈ࡞ϑϩʔ Fig. 1 ʹ Node.js ϥούʔͷϞδϡʔ
ϧߏ੒Λࣔ͢ɽΞϓϦέʔγϣϯ͕ NTMfw ʹΑͬͯఏ͞ڙ

Application

Node.jsWrapper

ntmobile_ffi
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ntmobile_net
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ntmobile_dgram
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communicate
with UDP

communicate
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Linux

Fig. 1 Module Configuration of Node.js Wraper

ΕΔΤϯυπʔΤϯυ௨৴Λ͏ߦ৔߹ɼUDP ʹΑΔ௨৴Ͱ͋
Ε͹ ntmobile_dgram ϞδϡʔϧɼTCP ʹΑΔ௨৴Ͱ͋Ε͹
ntmobile_netϞδϡʔϧΛ࢖༻ͯ͠௨৴Λ͏ߦɽ

ntmobile_dgram Ϟδϡʔϧͱ ntmobile_net Ϟδϡʔϧ

͸ɼNode.jsͷඪ४௨৴༻ϞδϡʔϧͰ͋Δ dgramϞδϡʔϧ
ͱ netϞδϡʔϧΛܧঝ͠ɼNTMfwʹΑΔ௨৴Λ͏ߦΑ͏ʹ
ΦʔόʔϥΠυ͢ΔɽΦʔόʔϥΠυ͢Δ͜ͱͰ APIͷ໊শ΍
Ҿ਺͸มԽ͠ͳ͍ͨΊɼΞϓϦέʔγϣϯ։ൃऀ͸ Node.jsඪ
४ͷ௨৴༻ APIͱಉ͡࢖༻ํ๏Ͱ NTMfwʹΑΔΤϯυπʔΤ
ϯυ௨৴Λ࣮ݱͰ͖Δɽୠ͠ɼΦʔόʔϥΠυ͢Δʹ͋ͨͬͯ

Node.js͔ΒಘΒΕΔҾ਺ͷ஋͔Β NTMfwͷ API͕ඞཁͱ͢
ΔҾ਺Λຬͨͤͳ͍৔߹͸ɼNode.jsͷ༷࢓ޠݴʹԠͨ͡஋Λิ
Δɽ·ͨɼntmobile_dgramϞδϡʔϧͱ͢׬ ntmobile_net

Ϟδϡʔϧ͸ɼॲཧաఔͷதͰ ntmobile_ffiϞδϡʔϧΛ࢖

༻͢Δ͜ͱͰ Node.js͔Β NTMfw΁ΞΫηε͢Δɽ
ntmobile_ffiϞδϡʔϧͰ͸ɼCޠݴͱ Node.jsʹ͓͚Δ
ม਺ͷܕͷҧ͍ΛऔΓআ͍ͯఆٛ͢Δ͜ͱͰɼNTMfw΁ͷΞ
ΫηεΛ࣮͢ݱΔɽNTMfw͸ LinuxΛ௨ͯ͡ύέοτͷૹड
৴Λ࣮͠ߦɼ݁ՌΛϥούʔʹԠ౴͢Δ͜ͱʹΑΓɼΞϓϦ

έʔγϣϯ͸݁ՌΛ஌Δ͜ͱ͕Ͱ͖Δɽ

4 ·ͱΊ
ຊߘͰ͸ɼNode.jsͷඪ४ APIͱಉ͡࢖༻ํ๏ͰΤϯυπʔ
Τϯυ௨৴ϥΠϒϥϦΛ࢖༻Մೳʹ͢Δ Node.jsϥούʔʹͭ
ࣜํ౼ݕ΍౼ݕೳ௥Ճͷػ͸ɼHTTP௨৴ޙࠓɽͨ͠౼ݕ͍ͯ
ͷ࣮૷ٴͼੑೳධՁΛ͏ߦ༧ఆͰ͋Δɽ

จ ݙ

[1] ೲಊɽଞɿ࣮༻Խʹ͚ͨ޲ NTMobile ϑϨʔϜϫʔΫͷ࣮૷ͱධՁɽ৘ใ
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[2] SWIG developersɿSimplified Wrapper and Interface Generatorɼ
http://www.swig.org/ɽ
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n �%)��!'+�51
l Android OS → Java
l iOS → Swift
l Web�%) → JavaScript
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l Android OS�iOS�D3�2��%)��!'+�B=
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n SWIG (Simplified Wrapper and Interface Generator)
l C/C++#�"#$-�#� ��(/
������%
l (/��SWIG-�;'5<!��% (�!��%)�7.
l (/
��#� ��C/C++#�"#$�,?2��+1�
)�3*�01�9��	��6-���

5

C���!��%
(example.c�example.h)

SWIG-!��%
(example.i)
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(example_wrap.c)
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(libexample.so)
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NTMobile
(Network Traversal with Mobility)
n �$7# �4�@. �
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l NTM;2(NTMobile Node)
▶ NTMobile�,��9���;2

l DC(Direction Coordinator)
▶�$�6�&)
▶��IP�����3<

l RS(Relay Server)
▶*7�$�0�(�
�$��:

n DC / RS�=%+!-0,
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Virtual Machines
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OS Windows 10 64bit

CPU Intel Core i7-4770 3.40GHz
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OS Ubuntu 14.04 32bit Ubuntu 12.04 32bit

Kernel Version 3.13.0-24-generic 3.2.0-101-generic-pae
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Memory���� 2.00GB 1.00GB
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