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VLSI #1341 APP£- 2-D SYSTOLIC ARRAY
PROCESSOR AAol| #3F A+

(A Study on VLSI-Oriented 2-D Systolic Array
Processor Design for APP (Algebraic Path Problem))

FERIR, H &Rt
(Lee Hyun Soo and Bang Jung Hee)
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Abstract

In this paper. the problems of the conventional special-purpose array processor such as
the deficiency of flexibility have been investigated. Then.a new modified methodology has
been sugggested and applied to obtain the common solution of the three typical APP
algorithms like SP(Shortest Path). TC(Transitive Closure),and MST(Minimun Spanning
Tree) among the various APP algorithms using the similar method to obtain the solution.
In the newly proposed APP parallel algorithm, real-time Processing is possible, without
the structual enhancement and the functional restriction. In addition, we design 2-
demensional bit-parallel low-triangular systolic array processor and the 1-PE in detail. For
its evaluation. we consider its computational complexity according to bit-processing method
and describe relationship of total chip size and execution time. Therefore, the proposed
processor obtains, on which a large data inputs in real-time.3n-4 execution time which is
optimal o(n) time complexity. o{n®) space complexity which is the number of total gate
and pipeline period rate is one.
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2. A”kz APPHE g8l

FOR I=1 TO K DO(I=J) |

i i-1 i-1 i-1 (1)

Ci=@ Cu# (As , Bi) J
.—FOR J<ITOK DO (IxJ) |

1 i-1 -1 -1 (2)

Ci = @ Cy# (A . Byj)

i i-1 i-1 i-1

Ci=@C; #(A;, Bi)

FOR H=1 TO K DO (H=G=1) |
FOR G=1 TO K DO (3)

i i-1 i-1 i-1
Chg = @ Cng # (Ani , Big )
END

END FOR
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Table 1. Representation of operator.
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Fig. 3.2. Control unit of data.



6 VLSI 2184 APP& 2-D SYSTOLIC ARRAY PROCESSOR AAol #& AT aegm 41

E: 3 2. dlojet d4rE 8
Table 2. Data operation flow
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Table 3. Data flow and operation in 1-PE.
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Fig. 7. Data shift by projection j.

(643)

28 8. PROJECTION K ol w2 DATA °|%
Fig. 8. Data shift by projection k.

a2l 9. UP-PASS o o2& DATA o}%
Fig. 9. Data shift by up-pass.
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Fig. 10. Data shift by up-diagonal-pass.
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Fig. 12. Relations between data num.&pe
num.
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Fig. 13. Relations between data num &
Computation time.
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Table 4. The comparison of each structure.
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BIT TYPE & H/W COMPLEXITY
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Fig. 14. H/W complexity by bit-processing
type.
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