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increasing. While distance-learning enables students to receive classes in the
convenience of their own homes and gives them more educational opportunities,

it is important to maintain the quality of these classes at a level on par with on-
D D D D D D D D D D D D D D D D D D D D D D D D campus classes. Although various presentation synchronization systems have
D D D D D D D D D D D D D D D D D D D D been proposed, it is difficult to use them at every university due to different op-

erational regulations that is becoming more rigorous recently because of security

policies. We developed a presentation synchronization tool called “GOZARU+”

that implements the convenient features to overcome network obstructions. It
t 0 t 0 11,12 0 a il 0 13 features a protocol that selects the correspondence method according to ob-
0 0 0 12,14 0 0 0 0 1 structions; for example, users’ firewalls and NATs. We tested GOZARU+ on

several different network obstructions and evaluated its effectiveness with ISPs
networks and remote lectures among several universities.
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Fig.8 A setting window on which additional functions are implemented.
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Table 1 Network environments in the field experiments.

ISP goooooooooa NAT OO0
ISP1 MEGA EGG NAT OOO Port Restricted Cone NAT
ISP2 OCN NAT OO0 Port Restricted Cone NAT
ISP3 OCN NAT OOO Symmetric NAT
ISP4 OCN NAT OOO Port Restricted Cone NAT
ISP5 Yahoo!BB NAT OOO Full Cone NAT
ISP6 DION NAT OOO Port Restricted Cone NAT
ISP7 goooo NAT OOO Port Restricted Cone NAT

0 2 Sender+0 Receiver+0 000000000000
Table 2 Judgment results between a Sender+ and the Receiver+.

Sender+0 0000000000000
NAT OO Cone NAT Symmetric NAT
ISP1 Receiver+0 000 UDP Hole Punching Relaying
ISP2 Receiver+0000 UDP Hole Punching Relaying
ISP3 | Receiver+0000 Relaying Relaying
ISP4 | Receiver+0 000 UDP Hole Punching Relaying
ISP5 Receiver+0000 UDP Hole Punching Relaying
ISP6 | Receiver+0000 UDP Hole Punching Relaying
ISP7 | Receiver+0 000 UDP Hole Punching Relaying

5.2 BrokerO0OOOQO

Relay 0000000 O0O0OD0ODO Broker OO0 DO0O0O0ODOOODODODOOOOOOO
00o0o0ooU0O0ooo0ooOooU0Ooo0oooUOooooUooUooooTCP/UDPLOOO
o000000oooo0o0000ooo0o00ooooo0o0o0o0oooD 40000000
0000000000001 0000000 0.5kbps0 00000 2kbpsO000O0O

O0O0OBroker 0000000000 ODOOOOPCOOOOOOOOODOOOOOOODO
000 Receiver+00000000 1000 1,00000000000Broker Relay OO0 0O
00000o00o0o0o0ooO0o0oU0ooofdoo0 110000000 ooooo0oooo
000000000100 Broker Relay 00000010000 Sender+00000000O0
000 Receiver+0 0000000000 Sender+00 00 OO O Broker Relay 0 00O
00010000 15kbps 00000000000 O0O0O15kbps 000Sender+0 100
O000000000000000 Receiver+0 00000 O Broker Relay 000000
O00000o0oO0000ooOo0o00o00ooOo0o00ooOoO0oODoDoooooooooO
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Fig.11 Configuration for the performance evaluation of Broker.
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Fig. 12 Relation between the number of terminals and average processing time of relaying.
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Fig. 13 Network configuration of remote lecture.
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Table 3 Comparison of similar systems.
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