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S202
a master device informs a slave device of using an MDIO interface
to start downloading data packets in batches
S204
the master device transmits the data packets in batches to the slave
device by using MDIO frames
S206

the slave device judges that a received data packet 1s the last data
packet of the current batch transmission from the master device,
and finishes the current batch download

Fig. 2
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a master device delivers a standard MDIO
protocol command and a slave device enters a
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a master device divides a program file to be downloaded by a slave 5502

device into m data packets (Image Packages), each having a size of
32x16Dbit

by using a standard MDIO command, the master device starts the slave 5504
device to enter a batch download process and informs the slave device of
the data packet 1nitial address of the batch download at the same time

the slave device receives data transmitted by the master device, 5506
completes address mapping according to the Image data address and
stores the Image data 1in a corresponding storage space of the slave
deyice

the slave device receives the last Image data from the master device, and 55038

then exits the batch download status automatically and stops the batch
download of the data packets

if the slave device has finished the data reception and the data reception
1§ verified to be valid via data, then the slave device sets 1ts status S510
register to be normal; otherwise, the slave device sets 1ts status register
to be abnormal. If the status 1s normal, the master device can start
transmitting the next group of data packets; otherwise, the master device
performs an abnormality processing process according to abnormal
information

Fig. 5
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DOWNLOAD METHOD AND SYSTEM BASED
ON MANAGEMENT DATA INPUT/OUTPUT
INTERFACE

FIELD OF THE INVENTION

The disclosure relates to the communication field, and
more particularly to a download method and system based on
a Management Data Input/Output (MDIO) interface.

BACKGROUND OF THE INVENTION

For Gigabit Ethernet, a serial communication bus 1s called
MDIO. The bus 1s defined by terms of Ethernet standards
Institute of Electrical and Electronics Engineers (IEEE)
802.3 of the IEEE. The MDIO 1s a simple double-wire serial
interface that connects a management device (e.g. a Media
Access Control (MAC) controller or a microprocessor) with a
transceiver (€.g. a multi-port Gigabit Ethernet transceiver or a
10 Gigabit Ethernet 10 Attachment Unit Interface (10 GbE
XAUI) transceiver) with management functions, so that the
management device can control the transceiver and collect
status information from the transcever.

With the development of optical transmission technologies
and data services, transponders are widely applied. Functions
and mterfaces of 100G transponders and 100G C Form-factor
Pluggable (CFP) transponders have been defined by relevant
international standards, but definition for the online down-
load function of optical modules 1s still absent. With the
growing complexity of optical module functions and the
increasing improvement on optical module performance, the
online upgrading ability of optical module software 1s critical
for system equipment manufacturers. Recently, mainstream
optical module manufacturers have begun defining a set of
Internet Access Point (IAP) protocols based on existing hard-
ware interfaces. However, transmission of large batch data 1s
not taken 1nto consideration in the protocols. In addition, 1n 64
bits of a frame structure (as shown 1n FIG. 1) 1n an existing
MDIO interface, there are only 16 bits of effective data infor-
mation which takes 25% of the whole frame length. It means
that, the time for transmitting a 1 MByte file 1s only 4 times as
much as that for downloading the effective information only.
Theretore, it 1s low 1n performance and efficiency to 1mple-
ment the IAP protocols by existing MDIO frame structures
and communication mechanisms, the download time 1s long,
and repeated download failures occur easily.

SUMMARY OF THE INVENTION

The disclosure provides a download method and system
based on an MDIO nterface to solve the problems that it 1s
low 1n performance and efliciency to implement the IAP by
existing MDIO frame structures and communication mecha-
nisms, the download time 1s long and repeated download
failures occur easily.

According to an aspect of the disclosure, a download
method based on an MDIO interface 1s provided, comprising;:
a master device informing a slave device of using the MDIO
interface to start downloading data packets 1in batches; the
master device transmitting data packets in batches to the slave
device by using an MDIO frame, wherein the MDIO frame
comprises: a data packet address field and/or a data packet
serial number field, wherein the data packet address field 1s
used to indicate a relative address of one data packet in the
slave device, and the data packet serial number field 1s used to
indicate a location of said one data packet in multiple data
packets; and the slave device judging that a receiwved data
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2

packet 1s a last data packet of a current batch transmission
from the master device, and finishing a current batch down-
load.

Preferably, the MDIO frame uses an 1dle field of a set
number of bits to replace a preamble field.

Preferably, the step of the master device mforming the
slave device of using the MDIO interface to start download-
ing the data packets 1n batches comprises: the master device
informing, through an MDIO protocol command, the slave
device of using the MDIO interface to start downloading the
data packets in batches, wherein the MDIO protocol com-
mand comprises download register information, wherein the
download register information comprises serial numbers of
the data packets transmitted 1n batches by the master device to
the slave device; the step of the slave device judging that a
received data packet 1s the last data packet 1n the data packets
transmitted 1n batches by the master device comprises: the
slave device judging according to a serial number that the
received data packet 1s the last data packet 1n the data packets
transmitted 1n batches by the master device.

Preferably, the step of the slave device judging that a
received data packet 1s the last data packet of the current batch
transmission irom the master device comprises: the slave
device receiving one MDIO frame transmitted by the master
device, parsing out a data packet from the MDIO frame, and
storing data of the data packet in the slave device according to
an address indicated by the data packet address field or
according to a serial number indicated by the data packet
serial number field; and the slave device judging that the
stored data packet 1s the last data packet of the current batch
transmission from the master device.

Preferably, the download method based on the MDIO 1nter-
face further comprises: during a process that the master
device transmits the data packets in batches to the slave
device by using the MDIO frame, the master device reading
download status register information of the slave device
through an MDIO protocol command; the master device
judging, according to the download status register informa-
tion, whether the slave device recetves a previous group of
data packets normally; 1t so, starting downloading a new
group of data packets 1n batches; otherwise, forcing the slave
device to stop a batch download.

Preferably, the download method based on the MDIO inter-
face further comprises: during a process that the master
device transmits the data packets in batches to the slave
device by using the MDIO frame, 11 an abnormality of the
master device or the slave device occurs and a batch download
ol the data packets 1s not stopped, the master device setting a
value of the data packet address field or the data packet serial
number field of the MDIO frame to indicate the slave device
to stop the batch download of the data packets.

Preferably, before the step of the master device informing,
the slave device of using the MDIO 1interface to start down-
loading the data packets i batches, the method further com-
prises: the master device setting a length of the MDIO frame
according to hardware conditions of the slave device.

According to another aspect of the disclosure, a download
system based on an MDIO interface 1s provided, comprising:
a master device and a slave device, wherein the master device
comprises: an mmforming module, configured to inform the
slave device of using the MDIO interface to start download-
ing data packets in batches; and a transmitting module, con-
figured to transmit the data packets in batches to the slave
device by using an MDIO frame, wherein the MDIO frame
comprises: a data packet address field and/or a data packet
serial number field, wherein the data packet address field 1s
used to mdicate a relative address of one data packet in the
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slave device, and the data packet serial number field 1s used to
indicate a location of said one data packet in multiple data

packets; the slave device comprises: a judging module, con-
figured to judge that arecerved data packet 1s a last data packet
of a current batch transmission from the master device; and a

stopping module, configured to stop a current batch down-
load.

Preferably, the MDIO frame uses an idle field of a set
number of bits to replace a preamble field.

Preferably, the informing module of the master device
comprises: an MDIO command module, configured to:
inform, through an MDIO protocol command, the slave
device of using the MDIO interface to start downloading the
data packets 1n batches, wherein the MDIO protocol com-
mand comprises download register information, wherein the
download register information comprises serial numbers of
the data packets transmitted 1n batches by the master device to
the slave device; the judging module of the slave device
comprises: a command receiving module, configured to
receive the MDIO protocol command and acquire the serial
numbers; and a serial number judging module, configured to
judge according to a serial number that a recerved data packet
1s the last data packet of the current batch transmission from
the master device.

Preferably, the master device further comprises: an acquir-
ing module, configured to: during a process of transmitting
the data packets in batches to the slave device by using the
MDIO frame, read download status register information of
the slave device through an MDIO protocol command; and an
executing module, configured to: judge, according to the
download status register information, whether the slave
device recerves a previous group of data packets normally; 1f
s0, start downloading a new group of data packets in batches;
otherwise, force the slave device to stop a batch download.

Preferably, the master device further comprises: a setting,
module, configured to: during a process of transmitting the
data packets 1n batches to the slave device by using the MDIO
frame, 11 an abnormality of the master device or the slave
device occurs and a batch download of the data packets 1s not
stopped, set a value of the data packet address field or the data
packet serial number field of the MDIO frame to indicate the
slave device to stop the batch download of the data packets.

By using a new communication handshake mechanism, the
disclosure enables the master device and the slave device to
perform the batch data download effectively, thus solving the
problem 1n related technologies that large batch data trans-
mission cannot be performed for download based on the
MDIO mterface. In addition, the disclosure applies a new
MDIO frame structure to adapt the MDIO frame to batch data
download requirements and improve data download effi-
ciency.

BRIEF DESCRIPTION OF THE DRAWINGS

Drawings, provided for further understanding of the
present invention and forming a part of the specification, are
used to explain the present invention together with embodi-
ments of the present invention rather than to limit the present
invention, wherein:

FIG. 1 1s a schematic diagram 1llustrating an MDIO frame
structure 1n a related technology;

FIG. 2 1s a flowchart of a download method based on an
MDIO interface according to an embodiment of the disclo-
Sure;

FIG. 3 1s a flowchart of another download method based on
an MDIO interface according to an embodiment of the dis-
closure;
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FIG. 4 1s a schematic diagram 1llustrating grouping of data
packets to be downloaded 1n a batch download process based
on an MDIO 1nterface according to an embodiment of the
disclosure:

FIG. 5 1s a flowchart illustrating a third download method
based on an MDIO iterface according to an embodiment of
the disclosure;

FIG. 6 1s a schematic diagram 1llustrating an MDIO frame
structure according to an embodiment of the disclosure;

FI1G. 7 1s a structural block diagram illustrating a download
system based on an MDIO interface according to an embodi-
ment of the disclosure; and

FIG. 8 1s a structural block diagram illustrating another
download system based on an MDIO interface according to
an embodiment of the disclosure.

(Ll

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

The disclosure will be described 1n details below with
reference to the accompanying drawings and 1n combination
with the embodiments. It should be noted that, if there 1s no
contlict, the embodiments of the application and the charac-
teristics 1n the embodiments can be combined with one
another.

FIG. 2 shows a flowchart of a download method based on
an MDIO interface according to an embodiment of the dis-
closure, and the method comprises the following steps.

Step 202: a master device mforms a slave device of using
the MDIO interface to start downloading data packets in
batches.

For example, when learning that the slave device needs to
download data in batches, the master device informs the slave
device of using the MDIO interface to enter a batch download
status to start downloading the data packets 1in batches. In the
present step, preferably, by using a standard MDIO protocol
command, the master device can inform the slave device of
starting downloading the data packets in batches, wherein the
MDIO protocol command comprises information for starting
the slave device to enter a batch download process and can
turther comprise data packet download register information,
such as a slave device MDIO address, and an address or a
serial number of a data packet to be transmitted etc.

Step 204: the master device transmits the data packets in
batches to the slave device by using an MDIO frame;

wherein the MDIO frame comprises: a data packet address
field used to indicate a relative address of one data packet 1n
the slave device and/or a data packet serial number field used
to indicate a location of one data packet in multiple data
packets.

The data packet address field and/or the data packet serial
number field are/is set 1n the MDIO frame to transmit data in
batches effectively, thus meeting requirements of download-
ing the data packets 1n batches by the master device and the
slave device.

Step 206: the slave device judges that a received data
packet is the last data packet of the current batch transmission
from the master device, and finishes the current batch down-
load.

The slave device receives the data packets transmitted by
the master device. When all data packets are transmitted to the
slave device normally, the slave device judges that a data
packet 1s the last data packet of the current batch download of
the data packets. At this time, the slave device exits the batch
download status automatically, or the master device initiates
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that the master device and the slave device exit the batch
download status simultaneously, and the batch download 1s
finished.

In related technologies, the transmission of large batch of
data 1s not considered when IAP protocols are implemented,
therefore, MDIO {rame structures and communication
mechanisms for implementing the IAP protocols are low in
performance and elliciency, the download time 1s long, and
repeated download failures occur easily. The present embodi-
ment applies a new handshake mechanism adapted to batch
data download and an MDIO frame structure adapted to the
mechanism, thus effectively solving the problem of batch
data download and improving the data download efficiency.

FIG. 3 shows a flowchart of another download method
based on an MDIO interface according to an embodiment of
the disclosure, and the method comprises the following steps.

Step 302: a master device informs, through a standard
MDIO protocol command, a slave dewce of entering a batch
download status to start downloading data packets in batches.

Step 304: by using the MDIO frame structure, the master
device transmits the data packets in batches to the slave
device 1n a batch packaging method.

In the method, the MDIO frame comprises: a data packet
address field used to indicate the relative address of one data
packet 1n the slave device and/or a data packet serial number
field used to 1indicate the location of one data packet 1n mul-
tiple data packets. The difference between the MDIO frame in
the present embodiment and an existing standard MDIO
frame further comprises that: a preamble field of the existing
standard MDIO frame 1s removed and replaced by an 1dle
field of a set number of bits, e.g. an 1dle field of 2 to 4 bits. The
idle field 1s used to indicate the MDIO frame as a new MDIO
frame, wherein the number of bits of the idle field can be set
properly by those skilled in the art according to actual con-
ditions. The size of the MDIO frame can be defined according
to hardware conditions of the slave device, e.g. 11 the MDIO
interface of the slave device 1s provided with ample butler, the
MDIO standard frame length 64 bit does not need to be
satisiied.

In the present step, the master device can apply the method
as shown 1n FIG. 4 to transmit the data packets to the slave
device according to the batch packaging method. The size of
a data packet can be determined comprehensively according
to the download efliciency and the processing difficulty of
handling abnormal events.

Step 306: the slave device finishes download register
address mapping, and recerves and stores the data packets
transmitted by the master device.

The slave device acquires the data packet address field
and/or the data packet serial number field from the MDIO
frame, determines the address of a currently-transmitted data
packet 1n the slave device, recetves the data packet transmit-
ted by the master device and stores the data packet in the
corresponding address.

Once entering the batch download status, the slave device
will no longer respond to the standard MDIO command trans-
mitted by the master device.

Step 308: when recerving the last data packet transmitted
by the master device, the slave device exits the batch down-
load status automatically, or the master device initiates that
the master device and the slave device exit the batch down-
load status simultaneously, and the batch data packet down-
load 1s finished.

For example, according to the serial numbers of the data
packets transmitted 1n batches by the master device to the
slave device 1in the download register information of the
MDIO protocol command transmitted by the master device,
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the slave device, when receiving a data packet transmitted by
the master device, can judge whether the data packet is the last
data packet of the current batch download according to a
serial number. The process 1s implemented easily, thus saving
system design cost.

Step 310: the master device communicates with the slave

device through the standard MDIO protocol command and
reads the download status of the slave device to determine
whether the previous group of data packets are recerved nor-
mally.

In the present step, the master device can read download
status register information of the slave device to acquire the
download status of the slave device therein.

Step 312: 11 the download status of the slave device 1s
normal, then a download process of a new group of data
packets can be started directly; otherwise, the master device
judges that an abnormality occurs, and starts a corresponding
processing process to solve the abnormality directly.

In the case that any abnormality occurs during the down-
load process, the master device can transmit a special com-
mand to force the slave device to exit the batch download
status.

FIG. 5 shows a flowchart illustrating a third download
method based on an MDIO interface according to an embodi-
ment of the disclosure, and the method comprises the follow-
ing steps.

Step 502: a master device divides a program file to be
downloaded by a slave device into m data packets (Image
Packages), wherein the size of each data packet 1s 32x16 but,
32 corresponds to the number of sub-data packets (image
data) into which the data packet 1s divided continuously, and
16 bit corresponds to the register size of a commonly-used
MDIO intertace of the slave device.

When a batch download process 1s started, the size of a
sub-data packet which 1s the fundamental unit for data trans-
mission 1s generally limited by bottom layer device condi-
tions of the master device and the slave device, so that the
MDIO frame structure and the communication handshake
mechanism can adapt to data transmission among multiple
kinds of devices. There are tlexible and varied MDIO frame
structures and communication handshake mechanisms.

Step 504: by using a standard MDIO command, the master
device starts the slave device to enter a batch download pro-
cess and informs the slave device of the data packet initial
address (relative address 1n the slave device) of the batch
download at the same time. Table 1 shows implementation of

the download function defined by the MDIO interface of the
master device, where AOFR 1s the slave device MDIO address
which needs to be written to start the download, the written
data Image Package SerialNo represents the relative address
of the data packet (Image Package) which will be written 1n
the slave device by the master device. The MDIO command
comprises the download register information so that the slave

device can acquire the storage address of the data packet from
the MDIO command directly.

TABL

L1

1

MDIO data packet Download Register Information

Access Register Integral
Address  Size type Bit name Description  value
AOFR 2 RW 15~0 Image Image 0
Package Package
SerialNo SertalNo
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In the present step, a redefined batch download MDIO
frame structure 1s as shown in FIG. 6. The MDIO frame
removes the preamble of a standard MDIO frame and

replaces 1t by a set number (e.g. 2 to 4) of 1dle bits. The
“Device Type” field 1n the standard MDIO frame 1s changed
into an Image data address field (relative address of the sub-
data packet in the slave device) or an Image data serialNo field
(sub-data packet serial number). In the embodiment, the
“Device Type” field 1n the standard MDIO frame 1s changed
into the Image data address field (the sub-data packet
address), wherein the range of the address 1s O to 31. The
master device starts to deliver sub-data packets to the slave
device according to the new MDIO frame structure.

Step 506: the slave device receives data transmitted by the
master device, completes address mapping according to the
Image data address and stores the Image data 1n a correspond-
ing storage space of the slave device.

Step 508: the slave device recerves the last Image data from
the master device, 1.e. Image data address=31, then exits the
batch download status automatically and stops the batch data
packet download.

Step 510: 11 the slave device has finished the data reception
and the data reception 1s verified to be valid via data, the slave
device sets 1ts status register to be normal; otherwise, the slave
device sets 1ts status register to be abnormal. The master
device reads status register information of the slave device
through a standard MDIO command. The status register
information 1s as shown 1n Table 2, where AOF2 1s the register
address of the slave device MDIO and “Download Status™
represents the download status of the status register. If the
status 1s normal, the master device can start transmission of
the next group of data packets; otherwise, an abnormality
processing process 1s performed according to abnormal 1nfor-
mation.

TABL.

2

(L]

MDIO Download Status Register Information

Access Register Integral
Address  Size type Bit name Description  value
AOF2 2 RO 15~11 Download Download 0
Status status
definition
10~8 Upload Upload 0
Status status
definition
7~0 Reserved 0

Particularly, i1 either the master device or the slave device
1s abnormal during the download process, but the slave device
has not exited the batch download status after the abnormality
1s recovered, then the master device can write a non-address
value 1n the last Image data address directly to force the slave
device to exit the batch download status.

By judging whether the download status of the slave device
1s normal, a problem arising in the download process of the
data packets can be discovered in time and solved corre-
spondingly, thus avoiding repeated transmission of a large
amount of data.

FIG. 7 shows a structural block diagram illustrating a
download system based on an MDIO interface according to
an embodiment of the disclosure. The system comprises: a
master device 702 and a slave device 704.

The master device 702 comprises: an informing module
7022, configured to mform the slave device 704 of using the
MDIO interface to start downloading data packets 1n batches;
a transmitting module 7024, configured to transmit the data

10

15

20

25

30

35

45

50

55

60

65

8

packets 1n batches to the slave device 704 by using an MDIO
frame, wherein the MDIO frame comprises: a data packet
address field and/or a data packet serial number field, wherein
the data packet address field 1s used to indicate the relative
address of one data packet 1n the slave device 704, and the
data packet serial number field 1s used to indicate the location
of one data packet in multiple data packets.

The slave device 704 comprises: a judging module 7042,
configured to judge that a recerved data packet 1s the last data
packet of the current batch transmission from the master
device 702; a stopping module 7044, configured to stop the
current batch download.

For example, when the master device and the slave device
start the batch download of the data packets, the informing
module 7022 of the master device 702 firstly informs the slave
device 704 of using the MDIO nterface to start downloading
the data packets 1n batches. The transmitting module 7024 of
the master device 702 transmits the data packets in batches to
the slave device 704 by using the MDIO frame, wherein the
MDIO frame comprises: a data packet address field used to
indicate the relative address of one data packet 1n the slave
device 704 and/or a data packet serial number field used to
indicate the location of one data packet in multiple data pack-
ets. The slave device 704 recerves the data packets transmaitted
by the master device 702. The judging module 7042 judges
that a received data packet 1s the last data packet of the current
batch transmission from the master device 702, then the stop-
ping module 7044 stops the current batch download.

FIG. 8 shows a structural block diagram illustrating
another download system based on an MDIO interface
according to an embodiment of the disclosure. The system
comprises: a master device 802 and a slave device 804.

The master device 802 comprises: an informing module
8022, configured to inform the slave device 804 of using the
MDIO interface to start downloading data packets 1n batches;
a transmitting module 8024, configured to transmit the data
packets 1 batches to the slave device 804 by using an MDIO
frame, wherein the MDIO frame comprises: a data packet
address field and/or a data packet serial number field, wherein
the data packet address field 1s used to indicate the relative
address of one data packet 1n the slave device 804, and the
data packet serial number field 1s used to indicate the location
of one data packet 1n multiple data packets.

Preferably, the MDIO frame uses an idle field of a set
number of bits to replace a preamble field of the existing
MDIO frame to indicate the beginning of a new MDIO frame.

Preferably, the master device 802 further comprises: an
acquiring module 8026, configured to, during the process of
transmitting the data packets in batches to the slave device
804 by using the MDIO frame, read download status register
information of the slave device 804 through an MDIO proto-
col command; an executing module 8028 configured to,
according to the download status register information, judge
whether the slave device 804 receives the previous group of
data packets normally; if so, start downloading a new group of
batch data packets; otherwise, force the slave device 804 to
stop the batch download.

Preferably, the master device 802 further comprises: a set-
ting module 8030 configured to, during the process of trans-
mitting the data packets 1n batches to the slave device 804 by
using the MDIO frame, 11 an abnormality ol the master device
802 or the slave device 804 occurs and the batch download of
the data packets 1s not stopped, set the value of the data packet
address field or the data packet serial number field of the
MDIO frame to indicate the slave device 804 to stop the batch
download of the data packets.
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Preferably, the informing module 8022 of the master
device 802 comprises: an MDIO command module config-
ured to, through an MDIO protocol command, inform the
slave device 804 of using the MDIO nterface to start down-
loading the data packets 1n batches; wherein the MDIO pro-
tocol command comprises download register information, the
download register information comprises serial numbers of
the data packets transmitted by the master device 802 to the
slave device 804.

Preferably, the master device 802 further comprises: a
frame length setting module configured to, before the inform-
ing module 8022 informs the slave dewce 804 of using the
MDIO interface to download the data packets in batches, set
a length of the MDIO frame according to hardware condltlons
of the slave device 804.

The slave device 804 comprises: a judging module 8042
configured to judge that a recerved data packet 1s the last data
packet of the current batch transmission from the master
device 802; a stopping module 8044, configured to stop the
current batch download.

Preferably, the judging module 8042 1s configured to
receive one MDIO frame transmitted by the master device
802, parse out a data packet from the MDIO frame, store data
of the data packet 1n the slave device 804 according to an
address 1ndicated by the data packet address field or accord-
ing to a serial number indicated by the data packet serial
number field, and judge that the stored data packet 1s the last
data packet of the batch transmission from the master device
802.

Preferably, the judging module 8042 comprises: a com-
mand recerving module configured to receive the MDIO pro-
tocol command and acquire serial numbers of the data packets
transmitted 1n batches by the master device to the slave
device; a serial number judging module configured to judge
according to a serial number that a received data packet 1s the
last data packet of the current batch transmission from the
master device 802. For example, by using the MDIO protocol
command, the MDIO command module in the mnforming
module 8022 of the master device 802 informs the slave
device 804 of using the MDIO interface to start downloading
the data packets 1n batches. The MDIO protocol command
comprises the download register information of the serial
numbers of the data packets transmitted in batches by the
master device 802 to the slave device 804. The transmitting
module 8024 transmits the data packets 1n batches to the slave
device 804 by using the MDIO frame, wherein the MDIO
frame comprises: a data packet address field and/or a data
packet serial number field, and uses an 1dle field of a set
number of bits to replace a preamble field of the existing
MDIO frame, so as to indicate the beginning of a new MDIO
frame. The data packet address field in the MDIO frame 1s
used to indicate the relative address of one data packet in the
slave device 804; the data packet serial number field 1s used to
indicate the location of one data packet in multiple data pack-
ets.

Particularly, in the process of transmitting the data packets
in batches to the slave device 804 by using the MDIO frame,
the acquiring module 8026 of the master device 802 reads
download status register information of the slave device 804
by using the MDIO command. The executing module 8028
judges whether the slave device 804 receives the previous
group ol data packets normally according to the download
status register information. If so, a new group of data packets
start to be downloaded in batches; otherwise, the slave device
804 1s forced to stop the batch download. In addition, in the
process of transmitting the data packets 1n batches to the slave
device 804 by using the MDIO frame, if an abnormality
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occurs 1n the master device 802 or the slave device 804 and
when the batch download of the data packets 1s not stopped,
the setting module 8030 of the master device 802 sets the
value of the data packet address field or the data packet serial
number field of the MDIO frame to indicate the slave device
804 to stop the batch download of the data packets.

The slave device 804 recerves the data packets transmitted
by the master device 802. When the judging module 8042
judges that a received data packet 1s the last data packet of the
current batch transmission from the master device 802, the
stopping module 8044 informs the slave device 804 of finish-
ing the current batch download. Preferably, the command
receiving module of the judging module 8042 recetves the
MDIO protocol command transmitted by the master device
802, and acquires the serial numbers of the data packets
transmitted in batches by the master device 802 to the slave
device 804. The serial number judging module judges accord-
ing to a serial number that a recerved data packet 1s the last
data packet of the current batch transmission from the master
device 802. The stopping module 8044 informs the slave
device 804 of finishing the current batch download.

Obviously, those skilled 1n the art shall understand that the
above-mentioned modules and steps of the present invention
can be realized by using general purpose calculating device,
can be integrated in one calculating device or distributed on a
network which consists of a plurality of calculating devices.
Alternatively, the modules and the steps of the present inven-
tion can be realized by using the executable program code of
the calculating device. Consequently, they can be stored in the
storing device and executed by the calculating device, or they
are made 1nto integrated circuit module respectively, or a
plurality of modules or steps thereof are made 1nto one inte-
grated circuit module. In this way, the present invention is not
restricted to any particular hardware and software combina-
tion.

The descriptions above are only the preferable embodi-
ment of the present invention, which are not used to restrict
the present invention. For those skilled 1n the art, the present
invention may have various changes and variations. Any
amendments, equivalent substitutions, improvements, etc.
within the principle of the present invention are all included in
the scope of the protection of the present invention.

What 1s claimed 1s:

1. A download method based on a Management Data Input/
Output (MDIO) interface, comprising;:

a master device informing a slave device of using the
MDIO terface to start downloading data packets 1n
batches:

the master device transmitting data packets in batches to
the slave device by using an MDIO frame, wherein the
MDIO frame comprises: a data packet address field and/
or a data packet serial number field, wherein the data
packet address field 1s used to indicate a relative address
of one data packet in the slave device, and the data packet
serial number field 1s used to indicate a location of said
one data packet in multiple data packets; and

the slave device judging that a recerved data packet 1s a last
data packet of a current batch transmission from the
master device, and finishing a current batch download;

wherein the step of the master device informing the slave
device ol using the MDIO interface to start downloading
the data packets i batches comprises:

the master device informing, through an MDIO protocol
command, the slave device of using the MDIO interface
to start downloading the data packets in batches,
wherein the MDIO protocol command comprises down-
load register information, wherein the download register
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information comprises serial numbers of the data pack-
cts transmitted in batches by the master device to the
slave device;

the step of the slave device judging that a recerved data

packet 1s the last data packet 1n the data packets trans-
mitted 1n batches by the master device comprises:

the slave device judging according to a serial number that

the recerved data packet 1s the last data packet 1n the data
packets transmitted in batches by the master device.

2. The method according to claim 1, wherein the MDIO
frame uses an 1dle field of a set number of bits to replace a
preamble field.

3. The method according to claim 2, wherein the step of the
master device informing the slave device of using the MDIO
interface to start downloading the data packets in batches
COmMprises:

the master device informing, through an MDIO protocol

command, the slave device of using the MDIO interface
to start downloading the data packets in batches,
wherein the MDIO protocol command comprises down-
load register information, wherein the download register
information comprises serial numbers of the data pack-
cts transmitted 1n batches by the master device to the
slave device;

the step of the slave device judging that a received data

packet 1s the last data packet 1n the data packets trans-
mitted 1n batches by the master device comprises:

the slave device judging according to a serial number that

the received data packet 1s the last data packet in the data
packets transmitted in batches by the master device.
4. The method according to claim 2, wherein the step of the
slave device judging that a recerved data packet 1s the last data
packet of the current batch transmission from the master
device comprises:
the slave device recerving one MDIO frame transmitted by
the master device, parsing out a data packet from the
MDIO frame, and storing data of the data packet 1n the
slave device according to an address indicated by the
data packet address field or according to a serial number
indicated by the data packet serial number field; and

the slave device judging that the stored data packet 1s the
last data packet of the current batch transmission from
the master device.

5. The method according to claim 2, further comprising;:

during a process that the master device transmits the data

packets 1n batches to the slave device by using the MDIO
frame, the master device reading download status regis-
ter information of the slave device through an MDIO
protocol command;

the master device judging, according to the download sta-

tus register information, whether the slave device
receives a previous group ol data packets normally;

if so, starting downloading a new group of data packets in

batches; otherwise, forcing the slave device to stop a
batch download.

6. The method according to claim 2, further comprising;

during a process that the master device transmits the data

packets 1in batches to the slave device by using the MDIO
frame, 11 an abnormality of the master device or the slave
device occurs and a batch download of the data packets
1s not stopped,

the master device setting a value of the data packet address
field or the data packet serial number field of the MDIO
frame to indicate the slave device to stop the batch down-
load of the data packets.

7. The method according to claim 2, wherein before the
step of the master device informing the slave device of using
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the MDIO 1interface to start downloading the data packets in
batches, the method further comprises:
the master device setting a length of the MDIO frame
according to hardware conditions of the slave device.
8. The method according to claim 1, wherein the step of the
slave device judging that a recerved data packet is the last data

packet of the current batch transmission from the master
device comprises:

the slave device receiving one MDIO frame transmitted by
the master device, parsing out a data packet from the
MDIO frame, and storing data of the data packet 1n the
slave device according to an address indicated by the
data packet address field or according to a serial number
indicated by the data packet serial number field; and

the slave device judging that the stored data packet 1s the
last data packet of the current batch transmission from
the master device.

9. The method according to claim 1, further comprising:

during a process that the master device transmaits the data
packets in batches to the slave device by using the MDIO
frame, 11 an abnormality of the master device or the slave
device occurs and a batch download of the data packets
1s not stopped.,

the master device setting a value of the data packet address
field or the data packet serial number field of the MDIO
frame to indicate the slave device to stop the batch down-
load of the data packets.

10. The method according to claim 1, wherein before the
step of the master device informing the slave device of using
the MDIO interface to start downloading the data packets in
batches, the method further comprises:

the master device setting a length of the MDIO frame
according to hardware conditions of the slave device.

11. The method according to claim 1, further comprising:

during a process that the master device transmits the data
packets 1n batches to the slave device by using the MDIO
frame, the master device reading download status regis-
ter information of the slave device through an MDIO
protocol command;

the master device judging, according to the download sta-
tus register information, whether the slave device
receives a previous group ol data packets normally;

11 so, starting downloading a new group of data packets 1n
batches; otherwise, forcing the slave device to stop a
batch download.

12. A download system based on an MDIO interface, com-

prising: a master device and a slave device, wherein

the master device comprises:

an informing module, configured to inform the slave device
of using the MDIO interface to start downloading data
packets 1n batches; and

a transmitting module, configured to transmit the data
packets 1n batches to the slave device by using an MDIO
frame, wherein the MDIO frame comprises: a data
packet address field and/or a data packet serial number
field, wherein the data packet address field 1s used to
indicate a relative address of one data packet in the slave
device, and the data packet serial number field 1s used to
indicate a location of said one data packet in multiple
data packets;

the slave device comprises:

a judging module, configured to judge that a recerved data
packet 1s a last data packet of a current batch transmis-
sion from the master device; and

a stopping module, configured to stop a current batch
download:;
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wherein the informing module of the master device com-
Prises:

an MDIO command module, configured to: inform,
through an MDIO protocol command, the slave device
of using the MDIO interface to start downloading the
data packets 1n batches, wherein the MDIO protocol
command comprises download register information,
wherein the download register information comprises
serial numbers of the data packets transmitted 1n batches
by the master device to the slave device;

the judging module of the slave device comprises:

a command recerving module, configured to receive the
MDIO protocol command and acquire the serial num-
bers; and

a serial number judging module, configured to judge
according to a serial number that a recerved data packet
1s the last data packet of the current batch transmission
from the master device.

13. The system according to claim 12, wherein the MDIO
frame uses an i1dle field of a set number of bits to replace a
preamble field.

14. The system according to claim 13, wherein the inform-
ing module of the master device comprises:

an MDIO command module, configured to: inform,
through an MDIO protocol command, the slave device
of using the MDIO 1nterface to start downloading the
data packets in batches, wherein the MDIO protocol
command comprises download register information,
wherein the download register information comprises
serial numbers of the data packets transmitted 1n batches
by the master device to the slave device;

the judging module of the slave device comprises:

a command receiving module, configured to receive the
MDIO protocol command and acquire the serial num-
bers; and

a serial number judging module, configured to judge
according to a serial number that a recerved data packet
1s the last data packet of the current batch transmission
from the master device.

15. The system according to claim 13, wherein the master

device further comprises:

an acquiring module, configured to: during a process of
transmitting the data packets in batches to the slave
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device by using the MDIO frame, read download status
register information of the slave device through an
MDIO protocol command; and

an executing module, configured to: judge, according to the

download status register information, whether the slave
device recetves a previous group of data packets nor-
mally; 11 so, start downloading a new group of data
packets in batches; otherwise, force the slave device to
stop a batch download.

16. The system according to claim 13, wherein the master
device further comprises:

a setting module, configured to: during a process of trans-

mitting the data packets in batches to the slave device by
using the MDIO frame, 11 an abnormality of the master
device or the slave device occurs and a batch download
of the data packets 1s not stopped, set a value of the data

packet address field or the data packet serial number
field of the MDIO frame to indicate the slave device to

stop the batch download of the data packets.

17. The system according to claim 12, wherein the master
device further comprises:
a setting module, configured to: during a process of trans-

mitting the data packets 1n batches to the slave device by
using the MDIO frame, 1f an abnormality of the master
device or the slave device occurs and a batch download
of the data packets 1s not stopped, set a value of the data
packet address field or the data packet serial number
field of the MDIO frame to indicate the slave device to
stop the batch download of the data packets.

18. The system according to claim 12, wherein the master
device further comprises:
an acquiring module, configured to: during a process of

transmitting the data packets in batches to the slave
device by using the MDIO frame, read download status
register information of the slave device through an
MDIO protocol command; and

an executing module, configured to: judge, according to the

download status register information, whether the slave
device recetves a previous group of data packets nor-
mally; 11 so, start downloading a new group of data
packets in batches; otherwise, force the slave device to
stop a batch download.
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