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(57) ABSTRACT 

A method of maintaining a network connection is used 
between an electronic apparatus and a server. The method 
includes the following steps: (a) sending an Nth test packet to 
the server, and the Nth test packet requests that the server 
reply to the electronic apparatus after waiting for an Nth time 
interval; (b) determining whether a reply for the Nth test 
package is received; (c) repeating step (a) if the reply for the 
Nth test packet is received; and calculating a period from the 
(N-1)th test packet being sent to the reply from the server 
being received if the reply for the Nth test packet is not 
received; and (d) sending a keep-alive packet periodically to 
the server according to the period for maintaining a connec 
tion between the electronic apparatus and the server when the 
electronic apparatus is Switched to a standby/sleep mode. 
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Sending an Nth test packet to the server, and the Nth test S301 
packet requests that the server reply to the electronic 
apparatus after waiting for an Nth interval time, wherein N 
is a positive integer. 

(Times plus 1) 

Determining whether a reply for the Nth test packet is 
received, wherein the reply is sent by the server. S302 

Calculating a period from the (N-1)th test packet S303 
being sent to the reply from the server being 
received. 

When the electronic apparatus is Switched to a S304 
Standby?sleep mode, sending a keep-alive packet to the 
server according to a period for maintaining the 
connection to the server. 

FIG 3 
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Sending an Nth test packet to the server, and the Nth test S401 
packet requests that the server reply to the electronic 
apparatus after waiting for an Nth interval time, wherein N 
is a positive integer. 

(Times plus 1) 

Determining whether a reply for the Nth test packet is 
received, wherein the reply is sent by the server. S402 

No 

S403 
Repeatedly sending the (N-1)th test packet to the 
SerWer. 

S404 
Determining whether a reply for the (N-1)th test packet 
is received, wherein the reply is sent by the server. No 

Yes 
S405 

S406 

Calculating a period from the (N-2)th 
test packet being sent to the reply 
from the server being received. 

Calculating a period from the (N-1)th 
test packet being sent to the reply 
from the server being received. 

When the electronic apparatus is switched to a S407 
standbyfsleep mode, sending a keep-alive packet to 
the server according to a period for maintaining the 
connection to the server. 

FIG. 4 
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METHOD OF MANTAININGA 
CONNECTION AND ELECTRONIC 
APPARATUS USING THE SAME 

CROSS REFERENCE 

0001. The present application is a continuation of U.S. 
application Ser. No. 14/077.275 filed on Nov. 12, 2013. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a method of main 
taining a network connection; more particularly, the present 
invention relates to a method of maintaining a network con 
nection between an electronic apparatus and a server. 
0004 2. Description of the Related Art 
0005. If the common user wants to connect to a remote 
server via a computer, the user must build a connection path 
via a network or other related devices (such as a router or a 
switch). In the prior art, the computer uses a fixed IP; thus, if 
the computer and the server are disconnected, the server can 
still find the corresponding computer to connect via the fixed 
IP address. However, most computers currently use a 
dynamic IP; if the computer does not send a packet to the 
server within a certain time, the router in the connection path 
may close the port of the computer, such that the server will be 
unable to find the IP address of the corresponding computer 
and the computer and the server will be disconnected. At this 
point, the computer must initiate a connection to the server to 
restore the previous connection state. However, if the com 
puter is in a special mode (such as a sleep mode or a standby 
mode), the computer must send the packets periodically to the 
server for maintaining the connection between the computer 
and the server. 
0006 If the abovementioned computer sends the packets 
too often, the computer resources will be consumed unnec 
essarily; if the time interval between packets is too long, the 
server and the computer may be disconnected. Also, the con 
nection path between the computer and the server usually 
passes through multiple routers, and the time setting for clos 
ing the port of every router is different; therefore, it is neces 
sary to determine a preferred interval for the computer to send 
the packet. 

SUMMARY OF THE INVENTION 

0007. It is an object of the present invention to provide a 
method of maintaining a network connection between an 
electronic apparatus and a server. 
0008 To achieve the abovementioned object, the method 
of maintaining a network connection of the present invention 
is used between an electronic apparatus and a server. The 
method includes the following steps: (a) sending an Nth test 
packet to the server, and the Nth test packet requests that the 
server reply to the electronic apparatus after waiting for an 
Nth time interval, wherein N is a positive integer; (b) deter 
mining whether a reply for the Nth test packet is received, 
wherein the reply is sent by the server; (c) repeating step (a) if 
the reply for the Nth test packet is received, and if the reply for 
the Nth test packet is not received, calculating a period from 
the (N-1)th test packet being sent to the reply from the server 
being received; and (d) sending a keep-alive packet to the 
server according to the period for maintaining a connection 
between the electronic apparatus and the server when the 
electronic apparatus is Switched to a standby/sleep mode. 
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0009. In another embodiment of the method of maintain 
ing a network connection of the present invention, the present 
invention includes the following steps: (a) sending an Nth test 
packet to the server, and the Nth test packet requests that the 
server reply to the electronic apparatus after waiting for an 
Nth time interval, wherein N is a positive integer; (b) deter 
mining whether a reply for the Nth test packet is received, 
wherein the reply is sent by the server; (c) repeating step (a) if 
the reply for the Nth test packet is received; if the reply for the 
Nth test packet is not received, repeatedly sending the (N-1) 
th test packet and determining whether all the replies for the 
(N-1)th test packets which are sent by the server are received; 
(d) if all the replies for the (N-1)th test packets repeatedly 
sent by the server are received, calculating a period from the 
(N-1)th test packet being sent to the reply from the server 
being received; if not all the replies for the (N-1)th test 
packets repeatedly sent by the server are received, calculating 
a period from the (N-2)th test packet being sent to the reply 
from the server being received; and (e) sending a keep-alive 
packet to the server according to the period for maintaining a 
connection between the electronic apparatus and the server 
when the electronic apparatus is Switched to a standby/sleep 
mode. 
0010 Via the design of the present invention, a preferred 
period that the electronic apparatus sends the packet to the 
server can be determined; on the one hand, it can maintain the 
connection between the electronic apparatus and the server in 
the standby/sleep mode and prevent the connection from 
being disconnected; on the other hand, it can extend the time 
interval at which packets are sent to the greatest interval 
possible to reduce the consumption of the resources of the 
electronic apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 illustrates a schematic drawing of each elec 
tronic apparatus connected to the server via the network in the 
present invention. 
0012 FIG. 2 illustrates a system block diagram of the 
electronic apparatus in the present invention. 
0013 FIG.3 illustrates a flowchart of the method of main 
taining a network connection of the first embodiment of the 
present invention. 
0014 FIG. 4 illustrates a flowchart of the method of main 
taining a network connection of the second embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0015 These and other objects and advantages of the 
present invention will become apparent from the following 
description of the accompanying drawings, which disclose 
several embodiments of the present invention. It is to be 
understood that the drawings are to be used for purposes of 
illustration only, and not as a definition of the invention. 
0016. In one embodiment of the present invention, the 
electronic apparatus can be a computer, a portable electronic 
apparatus, or other electronic apparatus with a network con 
necting function, and the server can be a common server host 
or other similar devices with a server function, but the present 
invention is not limited to that design. 
0017 Please refer to FIG. 1, which illustrates a schematic 
drawing of each electronic apparatus connected to the server 
20 via the network 30 in the present invention. 
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0018. As shown in FIG. 1, the first electronic apparatus 
10a and the second electronic apparatus 10b connect to the 
server 20 via the network 30. In the network 30, there are 
multiple routers A-F, allowing the first electronic apparatus 
10a and the second electronic apparatus 10b, according to 
their position, to form the connection path to the server 20 via 
different routers. For example, the first electronic apparatus 
10a can connect to the server 20 via the routers A, D, F in the 
internet 31 to form the connection path P1, the second elec 
tronic apparatus 10b can connect to the server 20 via the 
routers B, C in the local area network 32 and the routers E, F 
in the internet 31 to form a different connection path P2. 
0019 Please refer to FIG. 2, which illustrates a system 
block diagram of the first electronic apparatus 10a or the 
second electronic apparatus 10b of the present invention. As 
shown in FIG. 2, the first electronic apparatus 10a or the 
second electronic apparatus 10b of the present invention can 
comprise a system module 11, a transmission module 12, and 
a test module 13. The system module 11 can be one of a 
hardware, a Software, and a firmware, or a combination of the 
hardware, the software, and the firmware; for example, the 
system module 11 can be a central processing unit, or an 
integration of the central processing unit within the operating 
system, but the present invention is not limited to that design. 
According to the user's command or setting, the system mod 
ule 11 can switch the first electronic apparatus 10a or the 
second electronic apparatus 10b to be in a normal operating 
mode or in a standby/sleep mode, and execute the operating 
order; in the standby/sleep mode, the system module 11 con 
tinuously produces a keep-alive packet and sends the keep 
alive packet to the server via the transmission module 12 to 
maintain the connection to the server. The transmission mod 
ule 12 is used for sending the packets to the server or for 
receiving the reply from the server, wherein the transmission 
module 12 can be a single network processing chip or a 
combination of the ports and the transmission module 12. 
0020. The test module 13 is used for producing the differ 
ent test packets to be sent to the server via the transmission 
module 12; according to the reply for each packet from the 
server, the test module 13 determines and dynamically 
decides a preferred sending period for the abovementioned 
keep-alive packet. In one embodiment of the present inven 
tion, the test module 13 can be an application, but the present 
embodiment is not limited to that design; the test module 13 
can also be a combination of the hardware and a firmware 
with the same function. The abovementioned test packet can 
also be a user datagram protocol (UDP) packet. 
0021. It is to be known that, for the electronic apparatus, 
which must connect to the router via the access point (AP), the 
electronic apparatus not only maintains the connection to the 
router but also needs to maintain the connection to the access 
point to prevent the network from being disconnected. The 
access point irregularly sends the packets to the connecting 
electronic apparatus, and the electronic apparatus uses the 
driver and the firmware of its own network card (such as the 
abovementioned transmission module 12) to process the 
packets and to reply to the access point to maintain the con 
nection between the electronic apparatus and the access point. 
Under the premise that the electronic apparatus connects to 
the access point, the electronic apparatus sends the above 
mentioned test packet to the server via the router. Since the 
technique of maintaining the connection between the elec 
tronic apparatus and the access point is already disclosed in 
the prior art, there is no need for further description. 
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0022. Please refer to FIG. 3, which illustrates a flowchart 
of the first embodiment of the method of maintaining a net 
work connection of the present invention. It is to be known 
that the following description uses the first electronic appa 
ratus 10a and the connection path P1 of the server 20 in FIG. 
1 and FIG. 2 as an example to describe the method of main 
taining a network connection of the present invention, but the 
present invention is not limited to that application; the method 
can be changed according to the structure of the electronic 
apparatus and the connection path P1 of the server 20. As 
shown in FIG. 3, the method of maintaining a network con 
nection of the present invention comprises Step S301 to Step 
S304. Each step of the method will be described in detail 
below. 
0023 Step S301: sending an Nth test packet to the server 
20, and the Nth test packet requests that the server 20 reply to 
the electronic apparatus 10a after waiting for an Nth time 
interval, wherein N is a positive integer. 
0024. When the first electronic apparatus 10a is in the 
normal operating mode, the test module 13 can send the test 
packets from once to several times to the server 20 via the 
transmission module 12, wherein the 1 test packet requests 
that the server 20 reply for the 1 test packet to the first 
electronic apparatus 10a after waiting for a time interval; 
wherein the time interval is a default value of the test module 
13 or a setting time which is set by the user, the time interval 
can be a few seconds to tens of seconds. When the first 
electronic apparatus 10a sends the 2" test packet, the 2" test 
packet requests that the server 20 reply for the 2" test packet 
to the first electronic apparatus 10a after waiting for two time 
intervals, and so on; if the first electronic apparatus 10a sends 
the Nth test packet, the Nth test packet requests that the server 
20 reply for the Nth test packet to the first electronic apparatus 
10a after waiting N time intervals, wherein N is a positive 
integer. 
0025. For example, if the time interval is set to 5 seconds, 
then the 1 test packet sent by the first electronic apparatus 
10a will request that the server 20 send the response packet 
for the 1 test packet after receiving the test packet and wait 
ing for the interval of 5 seconds; if the first electronic appa 
ratus 10a sends the 2" test packet, then after the server 20 
receives the test packet, the server 20 is asked to wait 10 
seconds (two time intervals of 5 seconds) to send the response 
packet for the 2" test packet, and so on. 
(0026 Step S302: determining whether a reply for the Nth 
test packet is received, wherein the reply is sent by the server 
20. 

0027. Theoretically, when the connection between the first 
electronic apparatus 10a and the server 20 is maintained, the 
server 20 will reply for the packet of the first electronic 
apparatus 10a; if the connection between the first electronic 
apparatus 10a and the server 20 is disconnected, the response 
packet sent by the server 20 will not be able to be sent to the 
first electronic apparatus 10a. Therefore, after the test module 
13 of the first electronic apparatus 10a sends the Nth test 
packet to the server 20, then according to the Nth test packet, 
the test module 13 will determine whether the reply which is 
sent by the server 20 for the Nth test packet is received to 
determine the following step. 
0028. In one embodiment of the present invention, via 
determining whether the waiting time exceeds the round-trip 
time of a packet plus the sum of an N time interval corre 
sponding to the Nth test packet, the test module 13 can deter 
mine if the reply sent by the server 20 for the Nth test packet 
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is received, but the present invention is not limited to that 
design. The packet round-trip time is the total time from a 
packet being sent from the electronic apparatus 10a to the 
server 20 to the immediate response by the server 20 being 
received; i.e., the packet round-trip time is the total back and 
forth time from the first electronic apparatus 10a sending the 
packet to the first electronic apparatus 10a receiving the reply 
for the packet when the server 20 is not asked to wait. The sum 
of the packet round-trip time plus the N time interval, which 
corresponds to the Nth test packet, is the theoretical total time 
between when the Nth test packet is sent and when the reply 
for the Nth test packet is received. 
0029. If the test module 13 receives the reply which is sent 
by the server 20 for the Nth test packet, which occurs after the 
server 20 waits for N time intervals corresponding to the Nth 
test packet, the connection between the first electronic appa 
ratus 10a and the server 20 is still maintained; therefore, the 
waiting time interval can be increased until the preferred 
period for sending packets to maintain the connection is 
determined. At this point, the test module 13 returns to Step 
S301 to execute the sending of the next test packet. 
0030 Step S303: calculating a period from the (N-1)th 
test packet being sent to the reply from the server 20 being 
received. 

0031. If the test module 13 does not receive the reply sent 
by the server 20 for the Nth test packet, which means that after 
the server 20 waits for an N time interval corresponding to the 
Nth test packet, the connection between the first electronic 
apparatus 10a and the server 20 is disconnected; therefore, 
the test packet can be backtracked to the previous test packet 
(the (N-1)th test packet), and the period from the first elec 
tronic apparatus 10a sending the (N-1)th test packet to the 
reply from the server 20 being received is calculated. When 
N=1, then if the reply sent by the server 20 for the 1st test 
packet is not received, the period is determined to be the 
abovementioned packet round-trip time in the common state. 
0032 Step S304: when the electronic apparatus is 
Switched to a standby/sleep mode, sending a keep-alive 
packet to the server 20 according to a period for maintaining 
the connection to the server 20. 

0033. After the period is determined, the test module 13 
can inform the system module 11; after the first electronic 
apparatus 10a is switched to the standby/sleep mode, the 
system module 11 will periodically and continuously send the 
keep-alive packet to the server 20 according to the period to 
maintain the connection to the server 20. 

0034. The following description includes an implementa 
tion of the method of maintaining a network connection in the 
first embodiment of the present invention. Table 1 represents 
the assumed value of the waiting time for each router A-F to 
close the port: Table 2 represents the result of the connection 
test between the server 20 and the first electronic apparatus 
10a for the first embodiment of the method of maintaining a 
network connection of the present invention. 

TABLE 1. 

Router 

A. B C D E F 

Waiting Time (sec) 50 60 90 32 40 70 

Jun. 2, 2016 

TABLE 2 

first electronic apparatus 10a 

Time interval Response received 
Nth Test Packet (Sec) from server 

1 5 Yes 
2 10 Yes 
3 15 Yes 
4 2O Yes 
5 25 Yes 
6 30 Yes 
7 35 No 

0035. As shown in Table 1, each router A-F sets the wait 
ing time for closing the port. If no packets pass through the 
port of the router that is in use for more than the waiting time, 
the router will automatically close the port to end the original 
usage state so that the port can be used for connecting to other 
devices. Since the brand and the design specifications of 
every router A-F are different, each router A-F may have 
different waiting times. Since in practical application, the 
user cannot know the waiting times of each router A-F. each 
waiting time is just an assumed value, and the assumed values 
are not limited to the values shown in Table 1. 

0036. As shown in Table 2, in the implementation, the first 
electronic apparatus 10a connects to the server 20 via the 
connection path P1. If every time interval is 5 seconds, and the 
abovementioned packet round-trip time is usually very short 
(in the present implementation, the packet round-trip time is 
assumed to be 0 seconds for the convenience of description), 
the period from the first electronic apparatus 10a sending the 
Nth test packet to the reply for the Nth test packet from the 
server 20 being received is substantially equal to the N time 
interval corresponding to the Nth test packet; however, the 
present invention is not limited to that design. 
0037. Please refer to FIG. 1, FIG. 2, Table 1, and Table 2. 
When the method of maintaining a network connection in the 
first embodiment of the present invention is applied to the first 
electronic apparatus 10a, first of all, the first electronic appa 
ratus 10a sends the 1 test packet to the server 20, and the 1 
test packet requests that the server 20 send the response 
packet to the first electronic apparatus 10a after waiting for 
the time interval of 5 seconds. Because the time interval is less 
than the waiting time of each router A, D, F in the connection 
path P1, the server 20 can send the response packet of the 1 
test packet to the first electronic apparatus 10a Smoothly, 
allowing the first electronic apparatus 10a to be able to send 
the next test packet. Although the following 2" to 6' test 
packets cumulatively add 5 seconds for each time interval, the 
time interval of 30 seconds, which is corresponding to the 6" 
test packet, is still less than the waiting time of each router A, 
D, F, which represents that the server 20 can send the response 
packets for the 2" to 6' test packet to the first electronic 
apparatus 10a Smoothly. 
0038. Then when the first electronic apparatus 10a sends 
the 7" test packet to the server 20, the time interval of 35 
seconds that the 7" test packet requests that the server 20 wait 
is more than the waiting time of 30 seconds of the router D in 
the connection path P1; therefore, during the process of the 
server 20 sending the response packet for the 7" test packet to 
the first electronic apparatus 10a, the port for the router D to 
connect to the router A is closed, and the connection is dis 
connected, so the response packet cannot to be sent to the first 
electronic apparatus 10a. After the test module 13 of the first 
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electronic apparatus 10a determines that the response packet 
sent by the server 20 for the 7" test packet is not received, the 
time interval of 35 seconds is determined to be too long, and 
as a result, the test module 13 will trackback to be the state of 
the 6" test packet, and the time (30 seconds in the present 
embodiment) from the 6" test packet being sent to the reply 
from the server 20 being received is determined to be the 
period. After the first electronic apparatus 10a is switched to 
the standby/sleep mode, the system module 11 sends the 
keep-alive packet to the server 20 according to the period of 
30 seconds to maintain the connection between the first elec 
tronic apparatus 10a and the server 20. 
0039 Please refer to FIG.4, which illustrates a flowchart 
of the second embodiment of the method of maintaining a 
network connection of the present invention. It is to be known 
that the following description uses the electronic apparatus 
10b and the connection path P2 of the server 20 as shown in 
FIG. 1 and FIG. 2 as an example to describe the method of 
maintaining a network connection of the present invention, 
but the present invention is not limited to that application; it 
can be changed according to the structure of the electronic 
apparatus or changes in the connection path of the server 20. 
As shown in FIG.4, the second embodiment of the method of 
maintaining a network connection of the present invention 
includes Step S401 to Step S406, wherein Steps S401 and 
S402 are the same as Steps S301 and S302 of the abovemen 
tioned first embodiment, so there is no need for further 
description. Each new step of the method will be described in 
detail below. 
0040 Step S401: sending an Nth test packet to the server 
20, and the Nth test packet requests that the server 20 reply to 
the electronic apparatus 10b after waiting for an Nth time 
interval, wherein N is a positive integer. 
0041) Step S402: determining whether a reply for the Nth 
test packet is received, wherein the reply is sent by the server 
20. 
0042. If the test module 13 receives the reply sent by the 
server 20 for the Nth test packet, the test module 13 returns to 
Step S401 to execute the sending of the next test packet. 
0043 Step S403: repeatedly sending the (N-1)th test 
packet to the server 20. 
0044) If the test module 13 does not receive the reply from 
the server 20 for the Nth test packet, then after the server 20 
waits for the N time intervals corresponding to the Nth test 
packet, the connection between the second electronic appa 
ratus 10b and the server 20 may be disconnected; therefore, 
the test packet can be backtracked to the previous test packet, 
which means the (N-1)th test packet. If the period from the 
(N-1)th test packet being sent to the reply for the packet from 
the server 20 being received is similar to the waiting time of 
Some routers, the connection may be unstable, and the single 
test result may not reflect the actual situation; therefore, the 
test module 13 will repeatedly send a plurality of (N-1)th test 
packets to the server 20. In the present embodiment, the test 
module 13 sends the (N-1)th test packet to the server 20 at 
least 3 times; however, the number of times that the (N-1)th 
test packet is sent can be changed according design require 
mentS. 

0045 Step S404: determining whether the replies for all 
(N-1)th test packets are received, wherein the replies are sent 
by the server 20. 
0046. After the test module 13 repeatedly sends the (N-1) 

th test packets to the server 20, the test module 13 determines 
whether the replies for all (N-1)th test packets are received. If 
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the test module 13 determines that the replies for all (N-1)th 
test packets are received, Step S405 is executed; if the test 
module 13 determines that not all the replies for all (N-1)th 
test packets are received, Step S406 is executed. 
0047 Step S405: calculating a period from the (N-1)th 
test packet being sent to the reply from the server 20 being 
received. 
0048 If the test module 13 receives all the replies for the 
(N-1)th test packets from the server 20, which represents that 
the time from the second electronic apparatus 10b sending the 
(N-1)th test packet to the reply from the server 20 being 
received is less than the waiting time of each router, which in 
turn indicates that the connection is stable in the current 
situation, then the time from the (N-1)th test packet being 
sent to the reply from the server 20 being received is calcu 
lated and the result is determined to be the period. 
0049 Step S406: calculating a period from the (N-2)th 
test packet being sent to the reply from the server 20 being 
received. 

0050. If the test module 13 cannot receive all the replies 
for all the (N-1)th test packets from the server 20, it repre 
sents that the (N-1) time interval corresponding to the (N-1) 
th test packet may approximate the waiting time of some 
routers. If the network transmission encounters processing 
delays, the time error caused by a delay plus the (N-1) time 
interval will exceed the waiting time of some routers, allow 
ing the connection between the second electronic apparatus 
10b and the server 20 to be disconnected, and the connection 
status will also be relatively unstable. Therefore, the test 
module 13 can backtrack the current test packet to the previ 
ous test packet (the (N-2) test packet), and the time from the 
second electronic apparatus 10b sending the (N-2) test 
packet to the reply from the server 20 being received is cal 
culated, and the result is determined to be the period. 
0051. The method further includes Step S407 after Step 
S405 or Step S406, Step S407: when the electronic apparatus 
is Switched to the standby/sleep mode, sending the keep-alive 
packet to the server 20 according to the period for maintaining 
the connection to the server 20. 

0052. After the period is determined, the test module 13 
can inform the system module 11; after the second electronic 
apparatus 10b is switched to the standby/sleep mode, the 
system module 11 will periodically and continuously send the 
keep-alive packet to the server 20 according to the period 
calculated in Step S404 or Step S405 to maintain the connec 
tion to the server 20. 
0053. The following description includes an implementa 
tion of the second embodiment of the method of maintaining 
a network connection of the present invention. Table 3 repre 
sents the result of the connection test between the server 20 
and the second electronic apparatus 10b for the second 
embodiment of the method of maintaining a network connec 
tion of the present invention. 

TABLE 3 

second electronic apparatus 10b 

Time interval Response received 
Nth test packet (sec) from server 

1 5 Yes 
2 10 Yes 
3 15 Yes 
4 2O Yes 
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TABLE 3-continued 

second electronic apparatus 10b 

Time interval Response received 
Nth test packet (Sec) from server 

5 25 Yes 
6 30 Yes 
7 35 Yes 
8 40 Yes. No 
9 45 No 

0054 As shown in Table 3, in the implementation, the 
second electronic apparatus 10b connects to the server 20 via 
the connection path P2. If every time interval is 5 seconds and 
the abovementioned packet round-trip time is usually very 
short (in the present implementation, the packet round-trip 
time is assumed to be 0 seconds for the convenience of 
description), then the period from the second electronic appa 
ratus 10b sending the Nth test packet to the reply for the 
packet from the server 20 being received is substantially equal 
to the N time interval corresponding to the Nth test packet; 
however, the present invention is not limited to that design. 
0055 Please refer to FIG. 1, FIG. 2, Table 1, and Table 3. 
When the first embodiment of the method of maintaining a 
network connection of the present invention is applied to the 
second electronic apparatus 10b, first of all, the second elec 
tronic apparatus 10b sends the 1 test packet to the server 20, 
and then the 1 test packet requests that the server 20 send the 
response packet to the second electronic apparatus 10b after 
waiting for the time interval of 5 seconds. Because the time 
interval is less than the waiting time of each router B, C, E, F 
in the connection path P1, the server 20 can send the response 
packet of the 1 test packet to the second electronic apparatus 
10b smoothly, allowing the second electronic apparatus 10b 
to be able to send the next test packet. Although the following 
2" to 7" test packets cumulatively add 5 seconds for each 
time interval, the time interval of 35 seconds corresponding to 
the 7" test packet is still less than the waiting time of each 
router B, C, E, F, which represents that the server 20 can send 
the response packets for the 2" to 7" test packets to the 
second electronic apparatus 10b Smoothly. 
0056. Then, when the second electronic apparatus 10b 
sends the 8" test packet to the server 20, the time interval of 
40 seconds that the 8" test packet asks the server 20 to wait is 
approximately equal to the waiting time of 40 seconds for the 
router E in the connection path P2. During the process of the 
server 20 sending the response packet for the 8" test packet to 
the second electronic apparatus 10b, if the network works 
smoothly, the response packet can still be delivered before the 
port of the router E closes, and then the second electronic 
apparatus 10b can proceed to sending the 9" test packet; if the 
network is unstable and the delivery is delayed, the port of the 
router E may be closed, allowing the connection to be discon 
nected, and the response packet cannot be delivered to the 
second electronic apparatus 10b; at this point, the method of 
the abovementioned description of the first embodiment of 
the present invention is used to backtrack to the 7" test packet, 
and the time from the 7" test packet being sent to the reply 
from the server 20 being received is determined to be the 
period. In the present embodiment, the network is assumed to 
be relatively stable, allowing the second electronic apparatus 
10b to proceed to sending the 9" test packet. 
0057 When the second electronic apparatus 10b sends the 
9" test packet to the server 20, the time interval of 45 seconds 
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that the 9" test packet requests the server 20 to wait exceeds 
the waiting time of 40 seconds for the router E in the connec 
tion path P2; therefore, during the process of the server 20 
sending the response packet for the 9th test packet to the 
second electronic apparatus 10b, the port for the router E to 
connect to the router C is closed and the connection is thus 
disconnected, so the response packet cannot to be sent to the 
second electronic apparatus 10b. After the test module 13 of 
the second electronic apparatus 10b determines that the 
response packet sent by the server 20 for the 9" test packet is 
not received, the time interval of 45 seconds is determined to 
be too long; consequently, the test module 13 will trackback 
to the state of the 8" test packet. 
0.058 However, in the present embodiment, in order to 
make Sure that the second electronic apparatus 10b can 
Smoothly receive the response packet, which means that the 
connection between the second electronic apparatus 10b and 
the server 20 is stable, the test module 13 will repeatedly send 
the test packet at least 3 to 8 times. If the second electronic 
apparatus 10b receives all the response packets for the 8 test 
packets, it represents that the corresponding time interval of 
40 seconds is appropriate; therefore, the time (40 seconds in 
the present embodiment) from the 8th test packet being sent to 
the second electronic apparatus 10b receiving the reply from 
the server 20 is determined to be the period. 
0059. If the second electronic apparatus 10b does not 
receive the response packets for all 8" test packets, then the 
time from the 8" test packet being sent to the reply from the 
server 20 being received may exceed the waiting time of the 
router, allowing the connection to be disconnected; therefore, 
the second electronic apparatus 10b will trackback to the 
previous test packet (the 7" test packet), and the time (35 
seconds in the present embodiment) from the 7" test packet 
being sent to the reply from the server 20 being received is 
determined to be the period. 
0060) Via the design of the present invention, the elec 
tronic apparatus can determine a preferred period of the maxi 
mum allowable extent and periodically send a keep-alive 
packet to the server when switched to the standby/sleep mode 
to maintain the connection to the server. Therefore, when 
necessary, the server can remotely wake the electronic appa 
ratus for information access via the network at any time. 
Meanwhile, the design of the present invention can signifi 
cantly reduce the packet transmission times to reduce con 
Sumption of the resources of the electronic apparatus. 
0061. It is noted that the above-mentioned embodiments 
are only for illustration. It is intended that the present inven 
tion cover modifications and variations of this invention pro 
vided they fall within the scope of the following claims and 
their equivalents. Therefore, it will be apparent to those 
skilled in the art that various modifications and variations can 
be made to the structure of the present invention without 
departing from the scope or spirit of the invention. 
What is claimed is: 

1. A method of maintaining a network connection, applied 
to an electronic apparatus, wherein the electronic apparatus 
comprises a test module, used for maintaining a connection 
between the electronic apparatus and a server, the method 
comprising: 

(a) via the test module, actively sending an Nth test packet 
to the server, and the Nth test packet requests that the 
server reply to the electronic apparatus after waiting for 
an Nth time interval, wherein N is a positive integer: 
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(b) via the test module, determining whether a reply for the 
Nth test packet is received, wherein the reply is sent by 
the server; 

(c) repeating step (a) if the reply for the Nth test packet is 
received, and calculating a time from an (N-1)th test 
packet being sent to the reply from the server being 
received as a period via the test module, if the reply for 
the Nth test packet is not received; and 

(d) sending a keep-alive packet to the server according to 
the period for maintaining a connection between the 
electronic apparatus and the server when the electronic 
apparatus is Switched to a standby/sleep mode. 

2. The method of maintaining a network connection as 
claimed in claim 1, wherein in step (b), determining whether 
a time for waiting for the server to reply exceeds a packet 
round-trip time plus a Sum of N time intervals, the packet 
round-trip time being the total time from a packet being sent 
from the electronic apparatus to the server to an immediate 
reply from the server being received. 

3. The method of maintaining a network connection as 
claimed in claim 2, wherein when N=1, if the reply for the 1st 
test packet sent by the server is not received, the packet 
round-trip time is determined to be the period. 

4. The method of maintaining a network connection as 
claimed in claim 1, wherein the time interval is 5 to 20 
seconds. 
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