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% Implementation of Natural Language

Specifications of Communication Protocols

by Executable Specifications
Yasunori Ishihara, Hiroyuki Seki
Tadao Kasami
(Nara Institute of Science and Technology)
In previous work, the authors proposed a method
of translating natural language specifications of
communication protocols into algebraic axioms in
the form of logical formulas. However, such logical
formulas are too abstract to be compiled into an
executable program directly. This paper proposes a
method of implementing such logical formulas by
executable algebraic specifications called BE pro-
grams. The syntax of BE programs resembles the
syntax of LOTOS. However, the BE interpreter,
which executes a given BE program, has a finite
number of registers and unbounded I/O buffers
unlike the concept of processes in LOTOS. Since a
natural language specification of a communication
protocol often assumes that a protocol machine has
registers, the BE interpreter is more appropriate for
a model of protocol machines than the concept of
processes in LOTOS.
method, the meaning of each predicate appearing in

In this implementation

logical formulas and denoting actions of a protocol
machine is defined as a BE program and stored as a
“lexical item” of the predicate. Then a BE program
for the logical formulas is constructed in a bottom-
up manner. The whole translation from natural
language specifications of communication protocols
into executable specifications is simple and concise,

since the BE interpreter is appropriate for a model
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of protocol machines and the whole translation is
defined within a single framework of algebraic
specfication methods.
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% Restricted-Length Hardware Multicasting
in Multicomputer Networks

Andrew Colin Flavell, Yoshizo Takahashi
(University of Tokushima)
This paper examines the problem of deadlock in
tree based multicast schemes for interconnection
networks employing wormhole routing. A detailed
graph theoretical study of the problem is carried out
and the conditions for prevention of deadlock are
presented. Efficient implementation of hardware
support for broadcast is seen as critical to the
performance of a number of parallel algorithms and
a number of previous solutions are briefly discuseed.
Restricted-length multicast is then introduced and
this is followed by a discussion of hardware imple-
mentation of restricted-length multicast, the benefits
of which are then examined by simulation. Our
results indicate that restricted-length multicast can
provide a good solution to multicast problems such
as multicasting to clusters of nodes found in barrier
synchronisation, multicasting to nearest neighbors
and the broadcasting to all of the nodes in the
network.

% Methods for Consistency of Channel-Path
-Reconnection with Direct I/0-Execution

Hidenori Umeno, Tarou Inoue, Shunji Tanaka
(Hitachi Ltd.)

Methods are presented for the consistency of the
Channel-Path-Reconnection (CPR) with the Direct
I/O-Execution (DIO). The CPR is the native func-
tion of the channel subsystem, and dynamically
reconnects devices to free channel-paths at ends of
I/O operations. The CPR is effective in a channel-
path-group, which is a set of channel-paths, and
defined by an OS to use it. The CPR is the key
function to enhance I/O response. On the other
hand, the DIO means that real host computers
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directly execute the I/O instructions and I/O inter-
rupts of virtual machines (VMs) without interven-
tion of a virtual machine monitor (VMM), which is
a control program for controlling the VMs. The
DIO is the key feature to improve VM CPU perfor-
mance.

Conventionally, in shared channel-paths by the
VMs, guest OSs (i. e., OSs in VMs) cannot use the
CPR and the DIO at the same time. This restriction
comes from uniqueness requirement of a channel-
path: A channel-path with the CPR has to belong
to only one channel-path-group. This requirement
is reasonable in real machine environment. In VM
environment, multiple guest OSs are going to define
their own channel-path-groups that contain shared
The definitions do not satisfy the
Therefore,

channel-paths.
above-stated uniqueness requirement.
they are rejected and the guest OSs cannot use the
CPR to the shared channel-paths, though they can
use the DIO for other I/0 instructions.

The proposed methods consist of handshakings,
which mean modifying OSs for VMs, and several
hardware extensions for channel-path-groups and
channel-path modes. Channel-path-groups are rec-
ognized by their identifiers. In the handshakings,
the VMM gives the OSs channel-path-group
identifiers that satisfy the uniqueness requirement of
channel-paths based on the forms of channel-path
allocation. One of the hardware extensions eases
the uniqueness requirement of channel-paths, that
is, the uniqueness is required only in guest OSs, and
not in a total system. The extension enables the
guest OSs to compose their own channel-path-
groups that contain shared channel-paths under the
DIO. Any one of the proposed methods can provide
consistency of the CPR with the DIO to the VMs
whether channel-paths are shared by the VMs or
not.

% One-Pass Search Algorithm for Continu-
ous Speech Recognition Using Generalized

LR Parsing: A CFG-Driven, Frame-Syn-

chronous HMM-Based Approach

Kenji Kita, Yoneo Yano (Tokushima University)

Tsuyoshi Morimoto

(ATR Interpreting Telecommunications Research
Laboratories)

In this paper, we present a novel continuous

speech recognition algorithm that integrates three
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major technologies: (1) hidden Markov models
for speech, (2) a generalized LR parser for han-
dling context-free grammar (CFG) constraints, and
(3) the one-pass search algorithm for efficient
searching. We also introduce three techniques that

May 1995

used in the development of the algorithm: (1) LR
path-merging, (2) the use of a shared tree-
structured stack, (3) LR - parser-based
dynamic network generation. By means of the

and

proposed algorithm, an optimal hypothesis can be
found efficiently for a given speech signal according
to a specified CFG in a frame-synchronous process.
We implemented an experimental Japanese speech
recognition system based on the proposed algorith-
m, using discrete-type context-independent HMMs
without duration control. The system attained a
recognition accuracy of 84.195-88.1%, depending
on the beam width. We also experimentally
compared our algorithm with the following two
methods: (1) the one-pass searc algorithm using
the finite-state approximation for a CFG, and (2)
the HMM-LR algorithm. The experiments showed
that the proposed algorithm attained higher accu-
racy when the beam width was small.
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Manpower Scheduling with Shift Change
Constraints

LAU Hoong-Chuin

(Tokyo Institute of Technology)

Manpower scheduling is a critical operation in
ervice organizations which operate round-the-
lock. It is an active popic in operations research.
1 this pater, we consider a problem in manpower

o =

scheduling, called the Change Shift Assignment
Problem (CSAP), which is concerned with the
assignment of shifts to workers such that demands

May 1995

for manpower are satisfied and constraints govern-
ing the change of shifts are not violated. We show
that CSAP is NP-hard in general, and propose
efficient polynomial-time algorithms to solve three
practical sub-problems of CSAP.
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