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Implementing Multiple Name Spaces
Using an Active Network Technology

KuniHIKO TOUMURA,* KAZUHIKO KATOf® 11t
and KATSUYA MATSUBARATt

In distributed cooperative processing environment, we need consistent, location-
transparence naming scheme, while a user can reconfigure name space flexibly. In this paper,
we propose a novel naming scheme that can systematically customize a name space by mul-
tiplexing single namespaces. And we also propose a caching technique for efficient name
resolution. With the scheme, name-resolving information is cached in the machines on the
communication path between a server and a client. We implemented a prototype system. The
experimental result shows that the proposed system can reduce server load, network traffic
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and hop count of request packets.
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Fig.1 Example of multiple name space.
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Fig.2 Server configulation of multiple name space.
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Table 1 Request from resolver client.
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switch (DO00OOODOOO) {
case ADDNAME:
case ADDLINK:
if (0000000 ooo0) {
LINN(OOOOODO0O0O00ooooooooooo);
} else if (DDOOO0O) {
ERRORQ) ;
}else {/x DOOOOOOO */
00/000000;
0KQO;
}
break;
case LOOKUP:
if (000000000 o0) {
LINK(OOOOODODOO0ODOo0ooooooooo);
} else if (DOOO0O) {
oK(OOOooO);
} else {/* ODDDOOODODO %/
NOTFOUNDQ() ;
}
break;
case DELNAME:
if (000000000 o00) {
LINK(OOOOODODOODODOoooooooooo);
} else if (DOOO0O) {
ooooo;
0KQO;
}else {/x OO0OO0OOOO =/
ERRORQ) ;
}
}
03 D0O0D0O0DODOOLINK() DODDOODODOoOoOooooooo
j000o0oo00oOooU00o0o0ooOOoOoDoDOoOoooOoOoo
Fig.3 Server-side procedure. Expression ‘LINK()’ means
that server returns LINK messege with its argu-

ments.
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Fig.4 Configulation of proposed method.
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Fig.5 Constraction of cache entry.
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Fig.6 Using cache entry.
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Fig.7 Restricted cache propagation by attaching bypass
flag.
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Fig.8 Invalidation of cache entry.
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if (bypass U000 DOO0O0DOO) {
00000000000 relay;
} else {
switch (OOO0OO0O0O) {
case LOOKUP:
gooooooo
if (D00000ooooooooooo) {
ooooooooo;
goo0ooooooo;
goooooooooooo
oooooooooooo;
} else {
Ooo0o0o0O00o000 relay;
}
break;
case ADDNAME:
case ADDLINK:
case DELNAME:
gooo00000000 relay;
break;
case DOOOOODO
gooooooo
if (000000000 0O0oooooo)
if (00000000 o0) {
gooooooooo
INVALIDATEO O OOO0OOO;
ooobooooo;
¥
} else {
gobooopooooboooooo;
¥
Bypass 00000000000
goo00000000 relay;
break;
case INVALIDATE:
if (0000000000000 oooO)
gooooooooo
INVALIDATEOOOODOOO;
oooooooo;
break;

}
}
09 00OO0O0O0O0OOO0OOOOOOOOODOOOOOOO0O0O0
ooooooo
Fig.9 Operation of an active node in the incremental
caching scheme.
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Table 2 Implementation platform.
ooo M1: Sun Ultra-30
M2-M5, M1’, M2’: Sun Ultra-60
oS Solaris 2.6

oooo M1-M5: Java JDK 1.1.7
M1, M2’: Java JDK 1.1.3
UDP/IP

ooooo

goooooDboOO000ODOO0O000o0oOOoDbOobOOon
goobooooooooooobboooo
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Fig. 10 Experiment environment (deployment of server

and client).
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Fig.11 Experiment environment (configuration of

multiple name space).
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Table 3 Name space assignment for server.
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Fig. 12 Result: numbers of packets passed.
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Table 4 Result: average hop count.
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C3 | 3.12 | 8.01 7.34 | 8.08
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Fig. 13 Experiment environment in wide-area network.

Numbers between nodes represents packet delay
time.
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Table 5 Result: average response time in local-area
network (unit: ms).

oo1 oo 2
ooooo ooooo
O O O |
C1 | 251.7 | 500.7 | 358.4 | 386.7
C2 | 227.2 | 501.4 | 350.4 | 385.2
C3 | 231.8 | 497.9 | 365.6 | 390.8

06 000000000000 O0DODOOODOO0O0OO0OmsO
Table 6 Result: average response time in wide-area
network (unit: ms).

oo 1 oo 2
ooooo goooao
| O O O
C1 | 326.5 817.4 598.6 627.2
C2 | 340.1 838.1 598.6 613.9
C3 | 517.0 1357.1 1015.9 1055.1
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