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Implementing Heterogeneous Object Mobility
with the Dynamic Bidirectional Translation Scheme

KATSUYA MATSUBARA," KAZUMASA ITABASHI,?
YUTAKA MORIYAMA,* YUICHI SOMEYA,t KAZUHIKO KATO,*tt
TATSUROU SEKIGUCHI T and AKINORI YONEZAWA®tt

Mobile objects or mobile agents is one of the most active research fields in the network-
related system software. Most mobile object systems are based on the interpreter-based
execution of scripting code or bytecode, and this basis greatly simplifies the management of
platform-heterogeneity and security-related issues. We claim that native-code-based execu-
tion is more appropriate for execution performance and programming language neutrality. In
this paper we propose a framework wherein object mobility is implemented with native ma-
chine codes on heterogeneous environments. We have designed and implemented the dynamic
bidirectional translation scheme. To handle platform-heterogeneity, the scheme translates be-
tween a canonical representation and multiple native representations in the middle of moving

objects. Also, the scheme allows multiple canonical representations to coexist in a system.
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Fig.1 Layered architecture.
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Fig.4 Basic software architecture for platform-

heterogeneity.
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Fig.7 Experimental operation.
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Table 1 Processing times for moving an object among heterogeneous computers.

Punix | Pmic | Prianet | PJava P Java
0JITOO0|0JITO0 D0
000 A 1.000 ADDDO0O0000000 — — | 27e8.8 492.4 410.2
O Intel x860 | 2. 000000000000000000000 0.1 0.0 0.0 0.3 0.6
3.000000000000 184.5 136.5 104.8
000 B 4000 BOODOODOOOOOOOO 2493.4 233.9 230.7
0SPARCO |5 00000000000000000000000 25.7 | 25.7 60.9 25.7 212.9
6.000000000000 — — | 1731 96.6 246.5
000 A 7.000 AD0DDOO0OO0O00OO00 — — | 24851 56.8 272.4
O Intel x860 | 8. 0000000000000000000 4.5 4.7 8.0 4.4 1.9
0ooooo

02 00 100000000000000000000000
Table 2 Processing times for object translation in the
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Table 3 Ex- 2: Processing times on Intel x86 prossesor.
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