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(57) An ATM cell flow control apparatus includes mterface sections for terminating transmaission lines of two systems
which constitute a redundant structure and to which identical cell sequences are supplied. Each interface section
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the cell buffer in accordance with the detected phase difference.

I*I Industrie Canada  Industry Canada



10

15

2185411

Abstract of the Disclosure

An ATM cell flow control apparatus includes
interface sections for terminating transmission lines of
two systems which constitute a redundant structure and
to which identical cell sequences are supplied. Each
interface section includes a cell synchronization
section, a cell buffer, a policing section, and a delay
control section. The cell synchronization section
performs cell synchronization control of an input cell
sequence and outputs the sequence in units of cells.

The cell buffer performs delay adjustment of each cell
output from the cell synchronization section. The
policing section detects the cell interval between cells
output from the cell buffer, and discards cells having a
detected cell interval shorter than a predetermined cell
interval. The delay control section detects the phase

difference between a cell output from the cell buffer of

a self-system and a cell output from the cell buffer of
the other system, and controls the cell buffer in

accordance with the detected phase difference.
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Specitication
Title of the Invention

ATM Cell Flow Control Apparatus

Background of the Invention

The present invention relates to an ATM

(Asynchronous Transfer Mode) cell flow control apparatus

and, more particularly, to an ATM cell flow control
apparatus for performing phase control of input cell
sequences from transmission lines of two systems which
constitute a redundant structure and to which identical
cell sequences are supplied.

ATM communication systems as transmission
schemes 1n a B-ISDN (Broadband Integrated Services
Digital Network) include a scheme of using transmission
lines of two systems constituting a redundant structure
to 1mprove the reliability of the scheme such that the
current transmission line 1s switched to the spare
transmission line when the current transmission line

fails. Fig. 2 shows an ATM apparatus in this case.

Referring to Fig. 2, input cell sequences from

transmission lines of two systems which constitute a

redundant structure and through which identical ATM cell

sequences are transmitted are input to interface
sections 1 and 2 of systems 0 and 1. The interface
sections 1 and 2 have the same arrangement and ATM

terminating functions. As shown in Fig. 2, the overall

/5/_3 / ’7; /q
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apparatus 1s basically constituted by cell
synchronization sections 11 and 21 having ATM cell
synchronization functions, delay adjustment sections 12
and 22 having cell phase adjustment functions, and alarm
monitor control sections 13 and 23 having alarm monitor
control functions.

The cell synchronization sections 11 and 21
identify data of the respective input cell sequences 1in
units of fixed-length cells, and output the data to the
delay adjustment sections 12 and 22 in units of cells.

The delay adjustment sections 12 and 22
perform delay adjustment of the respective cells 1n
accordance with external control signals, and are
constituted by, for example, cell buffers such as FIFO
(First-In First-Out) memories. Delay adjustment is
performed by controlling the read timings of the cell
buffers.

Each of the alarm monitor control sections 13
and 23 detects abnormality information (AIS: Alarm
Indication Signal), and inserts abnormality information
upon detection of an input abnormality.

Outputs from the interface sections 1 and 2 of
these two systems are selected through a selector 31 of
a selection panel 3 and transmitted to an ATM apparatus
(not shown) on the next stage.

This selection panel 3 includes a phase

control section 32 for performing phase control of two
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output cell sequences. The phase control section 32
monitors the phase states of the two cell sequences for
each of various cells and controls the delay amounts of
the delay adjustment sections 12 and 22 of the intertface
sections 1 and 2 of the two systems so as to set the two
cell sequences 1in phase.

In this manner, non-hit switching is realized
in a switching operation in the redundant system.

In the conventional arrangement shown 1in
Fig. 2, when policing sections 14 and 24 are

respectively connected to the output terminals of the

alarm monitor control sections 13 and 23 1n the
interface sections 1 and 2 of systems 0 and 1, as

indicated by the dotted lines, the following problem 1is

posed.

The policing operation will be briefly
described with reference to Figs. 3A to 3C before a
description of this problem. In the policing operation,
the cell interval between each self-cell (current cell)
and a preceding cell 1s always monitored, and a
self-cell 1s regarded as a violation cell when the cell
interval 1is shorter (or higher) than a contract cell
interval (or contract bit rate), thereby discarding 1it,
as 1ndicated by the dotted l1lines in Figs. 3B and 3C.

For example, such a policing operation 1s
disclosed in Japanese Patent Laid-Open Nos. 4-100451,

4-104635, 4-130838, and 4-266241.
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When the policing sections 14 and 24 for
performing such policing operations are added as
indicated by the dotted lines in Fig. 2, since the
interval between each self-cell (current cell) and a
preceding cell is always monitored, different policing
operations may be performed in systems 0 and 1 depending
on the timings when monitoring operations are started.

Figs. 3A to 3C show such a state. With
respect to the cell sequences of the identical input
data shown in Fig. 3A, system 0 starts policing at a
timing tl1 as shown in Fig. 3B, whereas system 1 starts
policing at a timing t2 as shown in Fig. 3C. As 1s
apparent, different cell sequence patterns are processed
in the two systems.

For example, three patterns can be considered:
a pattern in which no self-cell is discarded regardless
of the preceding cell; a pattern in which a self-cell 1is
discarded because the preceding cell i1s not discarded;
and a pattern in which a preceding cell is discarded, a
cell preceding the discarded cell becomes a comparative
cell (reterence cell), and the self-cell 1s not
discarded but is passed because it is determined that
the cell interval 1s long.

It 1s taken for granted that these three

pattern occur at almost the same probability. Cell

sequence fluctuations caused by these patterns are

therefore determined by policing start timings. As a
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result, cell sequences having passed through the

policing sections 14 and 24 of the two systems differ
from each other in systems 0 and 1. For this reason, 1t
is difficult to perform phase difference detecting
operation in the phase control section 32 of the
selection panel 3.

More specifically, when a phase control
operation is performed by the phase control section 32
after policing operations, it may take time to perform
coincidence detection of cell phases or unnecessary
phase control may be performed because of the above
result of the policing operations.

Summary of the Invention

It 1is an object of the present 1i1nvention to
provide an ATM cell flow control apparatus which can

easlly perform proper cell phase control of two systems
without being influenced by policing operations.

It is another object of the present invention
to provide an ATM cell flow control apparatus control
apparatus which can tune the operation of the other
system to that of the self-system by causing the
self-system to perform phase control of the other system
even i1f the start timings of policing operations are
different from each other.

In order to achieve the above objects,
according to the present invention, there 1s provided an

ATM cell flow control apparatus comprising interface
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sections for terminating transmission lines of two
systems which constitute a redundant structure and to
which identical cell sequences are supplied, each of the
interface sections including cell synchronization means
for performing cell synchronization control of an input
cell sequence and outputting the sequence 1n uﬁits of
cells, delay adjustment means for performing delay
adjustment of each cell output from the cell
synchronization means, cell interval detection means for
detecting a cell interval between cells output from the
delay adjustment means, and discarding cells having a
detected cell interval shorter than a predetermined cell
interval, and delay control means for detecting a phase
difference between a cell output from the delay
adjustment means of a self-system and a cell output from
the delay adjustment means of the other system, and
controlling the delay adjustment means in accordance
with the detected phase difference.

Brief Description of the Drawings

Fig. 1 is a block diagram showing an ATM cell
flow control apparatus according to an embodiment of the
present i1nvention;

Fig. 2 is a block diagram showing a
conventional ATM cell flow control apparatus; and

Figs. 3A to 3C are timing charts for

explaining policing functions.
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Description of the Preferred Embodiment

An embodiment of the present invention will be

described below with reference to the accompanying

drawings.

Fig. 1 shows an ATM cell flow control
apparatus according to an embodiment of the present

invention. Referring to Fig. 1, input cell sequences
from transmission lines of two systems which constitute
a redundant structure and through which identical ATM
cell sequences are transmitted are input to interface
sections 101 and 102 of systems 0 and 1. These
interface sections 101 and 102 have the same arrangement
and ATM terminating functions.

The interface sections 101 and 102 include
cell synchronization sections 111 and 121 for

identifying data of the respective 1input cell sequences
in units of fixed-length cells and outputting the data
in units of cells, thereby performing cell
synchronization control, cell buffers 112 and 122
serving as delay adjustment means for performing delay
adjustment by temporarily storing data from the cell
synchronization sections 111 and 121 in units of cells,
alarm monitor control sections 113 and 123 for
performing alarm monitor control by detecting AISs from
cell data output from the cell buffers 112 and 122 and

inserting abnormality information in cell data when

input errors occur, policing sections 114 and 124 each
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serving to monitor the cell interval between each cell
output from a corresponding one of the alarm monitor
control sections 113 and 123 and a preceding cell and
discard a violation cell, phase comparison sections 115
and 125 each serving to compare the phase of one ot
outputs from the cell buffers 112 and 122 with that of
the other of the outputs from the cell buffers 112 and
122, and cell buffer control sections 116 and 126 for
controlling the delay amounts of the cell buffers 112
and 122 in accordance with the comparison outputs from
the phase comparison sections 115 and 125.

The phase comparison section 115 compares the
phase of an output from the cell buffer 112 of the
self-system with that of an output from the cell buffer
122 of the other system. The phase comparison section
125 compares the phase of an output from the cell buffer
122 of the self-system with that of an output from the
cell buffer 112 of the other system. The cell buffer
control section 116 controls the delay amount of the
cell buffer 112 in accordance with an output from the
phase comparison section 115. The cell buffer control
section 126 controls the delay amount of the cell buffer
122 of the other system in accordance with an output
from the phase comparison section 125.

Cells output from the policing sections 114

and 124 are input to a selector 131 of a selection panel

103 and selectively output from the selector 131. The
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selection panel 103 does not include the phase control
section 32 for performing phase control of the two
output systems in Fig. 2.

In this arrangement, when cell sequences are
input to the interface sections 101 and 102, the cell
synchronization sections 111 and 121 perform cell
synchronization control for the input cell sequences and
output the cell data to the cell buffers 112 and 122 in

units of cells. The cell buffers 112 and 122

temporarily store the cells output from the cell
synchronization sections 111 and 121. The stored cells
are read out from the cell buffers 112 and 122 upon
timing control by the cell buffer control sections 116
and 126. The alarm monitor control sections 113 and 123
perform predetermined alarm monitor control for the
cells output from the cell buffers 112 and 122, and
output the resultant cells to the policing sections 114
and 124. Each of the policing sections 114 and 124
monitors the cell interval between each input cell from
a corresponding one of the alarm monitor control
sections 113 and 123 and a preceding cell, discards
violation cells, and outputs the resultant cells to the
selector 131.

The phase comparison sections 115 and 125

detect the phase differences between the cells of the
selt-system and the cells of the other system on the

basis of the respective cells output from the cell
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buffers 112 and 122, and output the resultant data to
the cell buffer control sections 116 and 126. The cell
buffer control sections 116 and 126 control the read
timings of the cell buffers 112 and 122 so as to
eliminate the phase differences detected by the phase
comparison sections 115 and 125 and match the cell
phases in the two systems with each other. 1In this
case, the read timings of the cell buffers 112 and 122
are controlled by the cell buffer control sections 116
and 126 such that a delay corresponding to a phase
difference 1s inserted in one of the systems in which
phase lead has occurred.

With this operation, since the 1input cell
phases in the policing sections 114 and 124 are always
identical to each other, policing control operations are
executed at the same timing. As a result, cells from
the policing sections 114 and 124 are input to the
selector 131 in phase, and hence non-hit switching ot
the transmission lines of the two systems can be
performed.

As has been described above, according to the
present 1invention, when policing functions are added to
interface sections of two systems constituting redundant
hardware, cell phase comparison and adjustment functions
are arranged on the i1nput side of the policing functions
at positions where there are no influences of the

policing functions. With this arrangement, proper cell
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phase control can be performed for the two systems, and
transmission non-hit switching can be realized in units
of cells. Therefore, in a network constituted by an ATM
network, an improvement in the quality of each
transmission line can be expected.

Even if policing operations are started at
different timings, since phase control is performed from
the self-system to the other system, the operation of
the other system can be tuned to that of the

self-system.
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What 1s claimed 1s:

1. An ATM cell flow control apparatus comprising

interface sections for terminating transmission lines of
two systems which constitute a redundant structure and
to which identical cell sequences are supplied,

each of said interface sections including:
cell synchronization means for performing cell

synchronization control of an input cell sequence and
outputting the sequence in units of cells;

delay adjustment means for performing delay
adjustment of each cell output from said cell
synchronization means;

cell interval detection means for detecting a
cell interval between cells output from said delay
adjustment means, and discarding cells having a detected
cell i1nterval shorter than a predetermined cell
interval:; and

delay control means for detecting a phase
difference between a cell output from said delay
adjustment means of a self-system and a cell output from
said delay adjustment means of the other system, and
controlling said delay adjustment means in accordance

with the detected phase difference.

2. An apparatus according to claim 1, wherein

sald delay control means comprises phase difference
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detection means for detecting a phase difference between
a cell output from said delay adjustment means of the
self-system and a cell output from said delay adjustment
means of the other system, and delay amount control
means for controlling a cell delay amount of said delay
adjustment means such that a phase difference detected

by said phase difference detection means becomes zero.

3. An apparatus according to claim 1, whereiln

salid delay control means controls said delay adjustment
means to delay a cell in the self-system when a phase of
the cell output from said delay adjustment means of the

self-system leads a phase of a corresponding cell output

from said delay adjustment means of the other system.

4. An apparatus according to claim 1, whereilin
salid delay adjustment means comprises a cell buffer for
temporarily storing a cell output from said cell
synchronization means, and performs delay adjustment of
the cell by controlling a read timing of the cell stored

1n sailid cell buffer.

5. An apparatus according to claim 1, further
comprising selector means for switching/outputting a
cell output from said cell interval detection means of
the self-system and a cell output from said cell

interval detection means of the other system.
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6. An ATM cell flow control apparatus comprising
interface sections for terminating transmission lines of
two systems which constitute a redundant structure and
to which identical cell sequences are supplied, and a
selector section for switching/outputting cells output
from said i1nterface sections,

each of said interface sections including:

cell synchronization means for performing cell
synchronization control of an input cell sequence and
outputting the sequence in units of cells;

a cell buffer whose read timing is controlled,
said cell buffer temporarily storing a cell output from
sald cell synchronization means;

cell interval detection means for detecting a

cell interval between cells output from said cell
buffer, and discarding cells having a detected cell
interval shorter than a predetermined cell interval, the
cell output from said cell interval detection means
being output to said selector section;

phase difference detection means for detecting
a phase difference between a cell output from said cell
buffer of a self-system and a cell output from said cell
buffer of the other system; and

cell butfer control means for controlling a

read timing of said cell buffer in accordance with a

detected phase difference.
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