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%, On the Church-Rosser Property of Non-
E-overlapping and Strongly Depth-pre-
serving Term Rewriting Systems

Hiroshi Gomi (Mie University, Oki)
Michio Oyamaguchi, Yoshikatsu Ohta
(Mie University)
A term rewriting system (TRS) is said to be
depth-preserving if for any rewrite rule and any
variable appearing in the both sides, the maximal
depth of the variable occurrences in the left-hand-
side is greater than or equal to that of the vari-
able occurrences in the right-hand-side, and to be
strongly depth-preserving if it is depth-preserving
and for any rewrite rule and any variable appear-
ing in the left-hand-side, all the depths of the vari-
able occurrences in the left-hand-side are the same.
This paper shows that there exist non-E-overlapping
and depth-preserving TRS’s which are not Church-
Rosser, but all the non-E-overlapping and strongly
depth-preserving TRS’s are Church-Rosser.
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A New Analysis of Hashing Algorithm
for External Searching

Ryozo Nakamura, Ningping Sun
Takuo Nakashima (Kumamoto University)
Two mathematical analyses are proposed to eval-
ate exactly the number of accesses of the sepa-
ite chaining method for external searching on sec-
adary storage devices in consideration of the fre-
aency of access on each key. The first one is com-
ared to the traditional one based on the Knuth’s
odel, and the second one is a new analysis based
1 the AHU (Aho, Hopcroft and Ullman) model.
he evaluation formulae derived from the proposed
1alyses can exactly evaluate the average and vari-
1ce of the search cost in conformity with any prob-
sility distribution of the frequency of access on a
2y, and then under the assumption that the fre-
zency of access is uniform these formulae can be
spresented concisely and approximately by a func-
on of the load factor and the bucket size.

% Efficient Evaluation of One-directional
Cycle-recursive Formulas

Xiaoyong Du, Zhibin Liu, Naohiro Ishii
(Nagoya Institute of Technology)
Normalization is an efficient method of optimiza-
on and evaluation for linear recursions. It facil-
ates the generation of efficient execution plans,
nce it can directly select the most efficient eval-
ition algorithm from a set of candidates accord-
g to the structural characteristics of recursions.
herefore, it is useful to develop new specialized al-
yrithms for some frequently appearing classes of
1ear recursions in the normalization framework.
his paper focuses on a class of linear recursions,
hich in terms of the graph model'")] are called
1e-directional cycle recursions. We show that one-
rectional cycle recursion is a very frequently ap-
'aring pattern in the normalization of linear re-
irsions. We also prove that this kind of recursion
in be normalized to a specially formed formula in
hich all chains have same chain predicate. Based
1 this interesting property, an efficient evaluation
gorithm is proposed. It is efficient because it eval-
ites only one binary transitive closure and does
it need to trace initial driver information in eval-
ition of the transitive closure, as it is necessary in
e multi-way counting method”. Some simulation
sults also show the efficiency of our method.
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% The Snuf Object on Hot Spot with Pre-
cision Locking

John Lee (University of Western Sydney)
The paper proposes a new algorithm handling a
To date,
some research efforts have been made such as the

serial number field (Snuf) on hot spot.

Field calls and Escrow method for manipulating
“hot spot”. However, these ideas are not capable
of handling Serial Number Field on hot spot, nor of
meeting some of the requirements, i.e., monotone,
readable, dense and high throughout. In addition,
the proposed solution to the serial number problem
is combined with precision locking to eliminate the
phantom problem. Also, a formal model of the re-
sulting algorithm is presented by the use of input-
output automata theory with increased clarity and
precision.
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% A Two-phase, Cooperative Detailed/
Global Parallel Wire Routing Algorithm

N

Hesham Keshk

(Kyoto University, Helwan University)
Shin-ichiro Mori, Hiroshi Nakashima

Shinji Tomita (Kyoto University)

This paper introduces a parallel global and de-
iiled wire router. This router is divided into two
hases to decrease the communication cost while
»uting short nets. The first phase is aimed to route
[l short nets using a few messages by rotating the
rea assigned to each processor. The second phase
ses a new method of grid assignment which divides
1e whole grid into layers, divides each layer into
ices, divides each slice into partitions, and assigns
1e or more slices for each processor. To obtain
gher wireability, a new method for calculating the
stual capacity (to be used by global routing) for
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each partition is introduced. A new detailed rout-
ing algorithm, which finds a path for each net under
the condition that this path does not decrease the
combined capacity of a series of partitions by more
than one, is also introduced.

% A New Algorithm for 2D Convolution
on Mesh-connected SIMD Computers

Jian Lu (Toyohashi University of Technology)
Taiichi Yuasa
(Kyoto University)
In this paper, a new algorithm of 2D (two-
dimensional) image convolution using a massively
parallel SIMD computer is presented. For an N x N
image and an M x M template, it performs 2D
convolution on a mesh-connected SIMD computer
with N? processing elements (PEs) in O(M?) com-
putation time and O(M) communication time. Its
communication complexity is one order lower than
its computation complexity and than the commu-
nication complexity of previous algorithms. This
feature will release the potential problem of the
communication bottle-neck in 2D convolution-based
applications on massively parallel computers cur-
rently available. This algorithm is also proved to
be a lower bound algorithm both in computation
complexity and communication complexity.
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7, One Stroke Operations: A New Pen-
based User Interface that can Inte-
grate or Separate Operand Specifica-
tion, Menu Opening and Selection, and
Action Execution,
Strokes

in One or More

S. Navaneetha Krishnan, Shinji Moriya

(Tokyo Denki University)

This paper proposes a new pen-based user inter-
face based on the concept of integrating and sepa-
rating the operation stages in one or more strokes.
That is, the user can perform operand specifica-
tion, menu opening and selection, and action execu-
tion, in one stroke (without needing to lift the sty-
lus pen from the tablet surface at any time during
the operation) or in two or more strokes (lifting the
pen-tip after completing any operation stage). The
above concept enables one stroke operations, which
we expect require fewer pen movements and lesser
time. As the starting step, we designed and imple-
mented these operations on a prototype pen-based
ink-editor. One stroke operations were enabled due
to two reasons — (i) Existence of the three elements,
namely, ink-states which denote various units of ink-
data for performing operations on, pen and pie menu
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and linear menu, and, data-cum-tools that possess
properties of both data and tools, and, (ii) “Integra-
tion and separation of the operation stages” in one
or more strokes. The concepts described in (i) and
(ii) above can be extended to other user interfaces
that use direct pointing devices (for example, mouse
or hand as in touchscreen). Some examples are,
mouse-based user interfaces, other pen-based user
interfaces (such as pen-based text-editors or pen-
based graphics-editors). We performed a prelimi-
nary experiment to compare one stroke operations
with two/three stroke operations, and compared pie
menu with linear menu.
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