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Abstract

TARAI-operation unit of the dedicated graphics processor -SIGHT have been proposed as an architecture
that executes 3 dimensional (3-D) vector operation in parallel. In this paper, we clarify a parallel
operation ability of the TARAI unit from the set theory view point. First, we define the fundamental
operations on the set F which consists of 3-D (constant) vectors and 3X3(constant) matrices. Second

we introduce a 3-D vector variable to the set F, and make an extended set G which consists of ex-
pressions including constant vectors/matrices and vector variable. Thjrd. we show basic properties
that the set G has. Moreover, we introduce a differential operator on G, and show that the set G is
closed under the differential operation. Finally, we discuss on the parallelism of vector operation
on the TARAI unit. We show TARAI unit can calculate the expression fully in parallel except the in-
trinsically sequential operation. We also show TARAI uﬁit is the best configuration for the 3-D vec-

tor operations in the sense that it executes any expression in G in the minimal execution steps
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