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SWITCH AND CONTROL METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is based upon and claims the benefit of 
priority of the prior Japanese Patent Application No. 2013 
136352, filed on Jun. 28, 2013, the entire contents of which 
are incorporated herein by reference. 

FIELD 

The embodiments discussed herein are related to a switch 
and a control method. 

BACKGROUND 

Currently, storage area networks (SANs) in which a server 
and a storage are connected via a high-speed network are 
used. 

In the SAN, a fiber channel switch is used as a device 
connecting the server and the storage. 
A conventional fiber channel Switch is not equipped with 

a power saving function, and its ports are continuously being 
powered on even if there is an unused port. Therefore, there 
is a problem that power is wastefully consumed (Japanese 
Patent Laid-Open No. 2009-282859 and Japanese Patent 
Laid-Open No. 2008-41050). 

SUMMARY 

According to an aspect of the invention, a Switch is 
connected to external devices and is provided with a plu 
rality of ports connected to the external devices, a storage 
unit and a processor. 

The storage unit stores a Zone database indicating a group 
in which each of the plurality of ports is included. 
The processor performs power control the plurality of 

ports and powers off a port which is not included in any 
group among the plurality of ports, on the basis of the Zone 
database. 
The processor permits communication between ports 

included in the same group, on the basis of the Zone 
database. 
A Switch of another embodiment is connected to external 

devices and is provided with a plurality of ports connected 
to the external devices, a storage unit and a processor. 

The storage unit stores a Zone database indicating a group 
in which each of the plurality of ports is included, and a 
connection state table in which the group in which each of 
the plurality of ports is included, a type of the external 
device connected to each of the plurality of ports, and a state 
of connection with the external device are written. 
The processor performs power control of the plurality of 

ports. 
The processor permits communication between ports 

included in the same group, on the basis of the Zone 
database, and continuously transmits a signal from a port 
when the port is being powered on. 

The processor detects that the external device has been 
powered off, refers to the connection state table, and, when 
the type of the external device that has been powered off is 
an information processing device, stops transmission of the 
signal from a port connected to the information processing 
device that has been powered off. 
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2 
The object and advantages of the invention will be 

realized and attained by means of the elements and combi 
nations particularly pointed out in the claims. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are not restrictive of the inven 
tion, as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a configuration diagram of a system according 
to an embodiment; 

FIG. 2 is a diagram illustrating Zones of the system 
according to the embodiment; 

FIG. 3 is a diagram illustrating an example of a name 
server DB; 

FIG. 4 is a diagram illustrating an example of a Zone DB; 
FIG. 5 is a diagram illustrating an example of a connec 

tion state table; 
FIG. 6 is a diagram illustrating the system when a power 

saving mode of a Switch is off 
FIG. 7 is a diagram illustrating the system when the power 

saving mode of the Switch is turned on; 
FIG. 8A is a sequence diagram illustrating a process of the 

system when the power saving mode is turned on: 
FIG. 8B is the sequence diagram illustrating the process 

of the system when the power saving mode is turned on: 
FIG. 8C is the sequence diagram illustrating the process 

of the system when the power saving mode is turned on: 
FIG. 8D is the sequence diagram illustrating the process 

of the system when the power saving mode is turned on: 
FIG. 9 is a diagram illustrating the system when a server 

is powered off; 
FIG. 10A is a sequence diagram illustrating a process of 

the system when the server is powered off; 
FIG. 10B is the sequence diagram illustrating the process 

of the system when the server is powered off; 
FIG. 10C is the sequence diagram illustrating the process 

of the system when the server is powered off; 
FIG. 10D is the sequence diagram illustrating the process 

of the system when the server is powered off; 
FIG. 11 is a diagram illustrating the system when the 

server is powered on: 
FIG. 12A is a sequence diagram illustrating a process of 

the system when the server is powered on: 
FIG. 12B is the sequence diagram illustrating the process 

of the system when the server is powered on: 
FIG. 12C is the sequence diagram illustrating the process 

of the system when the server is powered on: 
FIG. 12D is the sequence diagram illustrating the process 

of the system when the server is powered on: 
FIG. 12E is the sequence diagram illustrating the process 

of the system when the server is powered on; and 
FIG. 12F is the sequence diagram illustrating the process 

of the system when the server is powered on. 

DESCRIPTION OF EMBODIMENTS 

An embodiment will be described below with reference to 
drawings. 

FIG. 1 is a configuration diagram of a system according 
to the embodiment. 
A system 101 includes servers 201-i (i-1 to 3), a fiber 

channel switch 301 (hereinafter referred to as the switch 
301), and storages 401j (j=1 to 3). 
The servers 201 and the switch 301, and the Switch 301 

and the storages 401 are connected via fiber channels, 
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respectively. In FIG. 1, the servers 201, the switch 301 and 
the storages 401 constitute a SAN. 

The server 201 transmits a reading request to the storage 
401 and reads out data from the storage 401. The server 201 
also transmits a writing request and data to the storage 401 
and writes the data into the storage 401. 
The server 201 is an example of an information process 

ing device. 
The switch 301 performs data transfer between the server 

201 and the storage 401. 
The switch 301 includes a central processing unit (CPU) 

311, a volatile memory 321, a nonvolatile memory 331, and 
ports 341-k (k=0 to 15). 

The CPU 311 is a processor (a processing unit) which 
performs various processes. 
The CPU 311 includes a Switch control unit 312. 
The switch control unit 312 performs a process of relay 

ing data and control of the switch 301. The switch control 
unit 312 performs control So as to permit communication 
(I/O traffic) only within the same group, on the basis of a 
ZOne DB 334. 
The switch control unit 312 performs reading from and 

writing to a name server database (DB) 333, the Zone DB 
334 and a connection state table 335. 
The switch control unit 312 is realized by a program for 

controlling the switch 301 being read out into the volatile 
memory 321 and the CPU 311 executing the program on the 
volatile memory 321. 
The switch control unit 312 includes a power control unit 

313. 
The power control unit 313 controls power on/off of the 

ports 341 on the basis of the name server DB333, the Zone 
DB 334 and the connection State table 335. 
The power control unit 313 powers on or off the ports 341 

or causes the ports to be in the power saving mode. 
Here, the power saving mode will be explained. 
When a port 341 is being powered on, the switch control 

unit 312 continuously transmits an electric signal from the 
port 341. Even when a device is not connected to the port 
341, the port 341 continuously transmits an electric signal. 
This is for, when a device is connected to the port 341, 
notifying the device of the connection. 
The power saving mode is a state in which the Switch 

control unit 312 stops transmission of an electric signal from 
the port 341 in response to an instruction from the power 
control unit 313, and the port 341 performs only reception 
of a signal (though the port 341 continues to be powered on). 
For example, if a port connected to a server is also powered 
off when the server is being powered off, the port cannot 
receive a notification from the server even when the server 
is powered on. Therefore, when the server is being powered 
off, the port 341 enters the power saving mode in which only 
signal reception is performed. In the power saving mode, 
since transmission of an electric signal is not performed, 
power consumption is reduced. 
The power control unit 313 is realized by a power saving 

program 332 being read out into the volatile memory 321 
and the CPU 311 executing the power saving program 332 
on the volatile memory 321. 
The switch control unit 312 and the power control unit 

313 can be also realized by hardware circuits such as a 
programmable logic device (PLD) and an application spe 
cific integrated circuit (ASIC). 
The volatile memory 321 is a storage device which stores 

data, programs and the like used by the switch 301. The 
Volatile memory 321 is, for example, a random access 
memory (RAM). 
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4 
The nonvolatile memory 331 is a storage device which 

stores data, programs and the like used by the switch 301. 
The nonvolatile memory 331 is, for example, a flash 
memory. 
The nonvolatile memory 331 stores the power saving 

program 332, the name server DB333, the Zone DB334 and 
the connection state table 335. 
The power saving program 332 is a program which 

performs power control of the ports 341. 
The details of the name server DB 333, the Zone DB334 

and the connection state table 335 will be described later. 
The port 341 is an interface which connects to an external 

device (a server 201 and a storage 401) and performs data 
input/output (signal reception/transmission) with the exter 
nal device. 
An index numberk for identifying a port is assigned to the 

port 341-k. In drawings and the description of the specifi 
cation, the port 341-k may be referred to as the port k. 
The switch 301 can power on/off the ports 341 individu 

ally. 
In the embodiment, a port 341-0, a port 341-8, a port 

341-11, a port 341-4, a port 341-12 and a port 341-15 are 
connected to a server 201-1, a server 201-2, a server 201-3, 
a server 401-1, a server 401-2 and a server 401-3, respec 
tively. 
The storage 401 is a device which stores data. The storage 

401 is, for example, a magnetic disk device (a hard disk 
drive (HDD)), a magnetic tape device, a disk array device 
provided with a plurality of HDDs or the like. 
The Switch 301 performs access control using Zoning. 
FIG. 2 is a diagram illustrating Zones of the system 

according to the embodiment. 
Zoning is to create definitions of grouping the index 

numbers of the ports 341 and grouping the ports 341 on the 
basis of the definitions. A defined group is called a Zone. 
The switch control unit 312 performs control so as to 

permit communication (I/O traffic) only within a group. 
As shown in FIG. 2, ports 0 and 4 are included in a Zone 

1; ports 8 and 12 are included in a Zone 2; and ports 11 and 
15 are included in a Zone 3. 

Thereby, communication between the server 201-1 and 
the storage 401-1 is permitted. Each of communication 
between the server 201-2 and the storage 401-2 and com 
munication between the server 201-3 and the storage 401-3 
is also permitted. 

FIG. 3 is a diagram illustrating an example of the name 
Server DB. 

In the name server DB 333, information about devices 
(for example, the servers 201 and the storages 401) con 
nected to the Switch 301 is written. 

In the name server DB 333, a port, a device name, a 
destination port name, a device type, and a connection state 
are written in association with one another. 
The port is indicated by an index number assigned to a 

port 341 connected to a device. 
The device name is a world wide name (WWN) of the 

device connected to the port 341. 
The destination port name is the WWN of the port of the 

device connected to the port 341. 
The device type indicates the type of the device connected 

to the port 341. The device type is, for example, “Initiator 
if the device is a server, “Target' if the device is a storage, 
and “Unknown if the device type is unknown. 
The connection state shows a connection state between 

the port 341 and the device. The connection state is “Online' 
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or “Offline. The connection State is “Online' if the device 
is being powered on. The connection state is “Offline' if the 
device is being powered off. 

FIG. 4 is a diagram illustrating an example of the Zone 
DB. 

In the Zone DB334, Zoning setting information, that is, a 
Zone definition showing which port is included in which 
Zone is written. 

In the Zone DB 334, a configuration name, a Zone name, 
and a member name are written in association with one 
another. 
The configuration name is a name given to a unit for 

which Zone setting is enabled or disabled. 
The Zone name is the name of a Zone. 
The member name is information about a port included in 

the Zone. The member name is a format of combination of 
a number (a node number) assigned to the switch 301 and 
the index number of a port 341. For example, “10:2 
indicates a port with an index number 2 of a switch with a 
node number 10. 
The Zone DB334 shown in FIG. 4 shows that ports with 

index numbers 0,1 and 2 of the switch with the node number 
10 are included in Zone 1, and that a port with an index 
number 11 of the switch with the node number 10 and a port 
with an index number 11 of a switch with a node number 20 
are included in Zone 2. 

FIG. 5 is a diagram illustrating an example of the con 
nection state table. 

In the connection state table 335, states of connections 
with devices connected to the Switch 301 are written. 

In the connection state table 335, a port, a Zone name, a 
device type, a connection state, and a power state are written 
in association with one another. 
The port is indicated by an index number assigned to a 

port 341 connected to a device. 
The Zone name is the name of a Zone. 
The device type shows the type of the device connected 

to the port. The device type is, for example, "Null if a 
device is not connected, “Initiator if the device is a server, 
“Target' if the device is a storage, and “Switch' if the device 
is a Switch. 
The connection state shows a connection state between 

the port 341 and the device. The connection state is “Online' 
in the case of being connected to the device (that is the 
device is being powered on). The connection state is 
“Offline' in the case of not being connected to the device 
(that is the device is being powered off). 
The power state shows the power state of the port 341. 

The power state is “On' if the port is being powered on, 
“Off” if the port is being powered off, and “Saving” if the 
port is in the power saving mode. 
The connection state table 335 shown in FIG. 5 shows that 

the port 0 is included in Zone 1, connected to a server, online 
with the server and is being powered on. The connection 
state table 335 shown in FIG. 5 shows that the port 2 is 
included in Zone 1, connected to a storage, online with the 
storage and is being powered on. 
The connection State table 335 shown in FIG. 5 also 

shows that a device is not connected to the port 1, and that 
the port 3 is in the power saving mode. 

Next, description will be made on how power control of 
the ports 341 is performed for each transition of the state of 
the Switch 301 and the servers 201. 

FIG. 6 is a diagram illustrating the system when the power 
saving mode of the switch is off. 
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6 
In FIG. 6, the servers 201-1 and 202-2 and the storages 

401-1 to 401-3 are being powered on, and the server 201-3 
is being powered off. 
As described with reference to FIG. 2, the ports 0 and 4 

are included in a Zone 1; ports 8 and 12 are included in a 
Zone 2; and ports 11 and 15 are included in a Zone 3. The 
Zones are similarly set in the description below also. 
When the power saving mode of the switch 301 is off, that 

is, when the power control unit 313 is not operating, all the 
ports 341 are being powered on irrespective of whether 
Zones are defined or not. 

Next, a process performed in the case where the power 
saving mode is turned on will be described. 

FIG. 7 is a diagram illustrating the system when the power 
saving mode of the Switch is turned on. 

In FIG. 7, the servers 201-1 and 202-2 and the storages 
401-1 to 401-3 are being powered on, and the server 201-3 
is being powered off. 
When the power saving mode is turned on, the power 

saving program 332 starts. That is, by the power saving 
program 332 being read out into the volatile memory 321 
and the CPU 311 executing the power saving program 332 
on the volatile memory 321, the power control unit 313 
operates. 
The power control unit 313 refers to the Zone DB334 and 

powers off ports for which a Zone is not defined. In FIG. 7, 
the ports 1, 2, 3, 5, 6, 7, 9, 10, 13 and 14 are powered off. 
The power control unit 313 refers to the Zone DB334 and 

the name server DB 333. If a server connected to a port for 
which a Zone is defined is not being powered on, the port 
connected to the server is changed to be in the “power saving 
mode”. In FIG. 7, the port 11 enters the power saving mode. 

If all server-side ports in a Zone enter the “power saving 
mode”, the power control unit 313 powers off ports con 
nected to storages which are in the same Zone. In FIG. 7, the 
port 15 is powered off. 
The power control unit 313 records the changed state of 

the port to the connection state table 335. 
FIGS. 8A to 8D are a sequence diagram illustrating a 

process of the system when the power saving mode is turned 
O. 

In step S501, an operations manager turns on the power 
saving mode of the switch 301. Thereby, the power saving 
program 332 is read out into the volatile memory 321, the 
CPU 311 executes the power saving program 332 on the 
volatile memory 321, and the power control unit 313 starts 
an operation. 

In step S502, the power control unit 313 reads out the 
Zone DB334. If a Zone definition is written in the Zone DB 
334, the control proceeds to step S503. If a Zone definition 
is not written, the process ends. 

In step S503, the power control unit 313 selects one 
unselected port 341 to be targeted by the following process. 
For example, the power control unit 313 makes the selection 
in the ascending order of index numbers of the ports 341. 

In step S504, the power control unit 313 reads out the 
ZOne DB 334. 

In step S505, the power control unit 313 refers to Zone 
names and member names in the Zone DB 334 and checks 
whether the selected port 341 is included in a Zone. If the 
selected port 341 is included in a Zone, the control proceeds 
to step S506. If the selected port 341 is not included in a 
Zone, the control proceeds to step S507. 

In step S506, the power control unit 313 powers on the 
selected port 341. 

In step S507, the power control unit 313 powers off the 
selected port 341. 
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In step S508, the power control unit 313 reads out the 
name server DB 333 and acquires information (the device 
name, connection destination port name, device type, and 
connection state) about a device connected to the selected 
port 341. 

In step S509, the power control unit 313 checks the device 
type of the device connected to the selected port 341 on the 
basis of the acquired device information. If the device type 
is “Initiator, the control proceeds to step S510. If the device 
type is not “Initiator, the process ends. 

In step S510, the power control unit 313 checks the 
connection state of the device connected to the selected port 
341 on the basis of the acquired device information. If the 
connection state is “Online', the control proceeds to step 
S511. If the connection state is “Offline', the process ends. 

In step S511, if the device connected to the selected port 
341 is a server (that is, the device type is Initiator), and the 
connection state of the server is Offline, the power control 
unit 313 causes the selected port 341 to be in the power 
saving mode. More specifically, the power control unit 313 
instructs the switch control unit 312 to stop transmission of 
an electric signal from the selected port 341, and the switch 
control unit 312 stops transmission of an electric signal from 
the selected port 341. Thereby, the selected port 341 per 
forms only reception of an electric signal, and, therefore, 
power consumption is reduced. 

In step S512, the power control unit 313 updates the 
connection state table 335. More specifically, the power 
control unit 313 updates the port, the Zone name, and the 
device type in the connection state table 335 to the index 
number of the selected port 341, the Zone name of the Zone 
which includes the selected port 341, the device type of the 
device connected to the selected port 341, respectively. The 
power control unit 313 updates the power state in the 
connection state table 335 to “On' if the selected port 341 
is powered on, updates the power state in the connection 
state table 335 to “Off” if the port 341 is powered off, and 
updates the power state in the connection state table 335 to 
"Saving if the port 341 is caused to be in the power saving 
mode. 

In step S513, the power control unit 313 refers to the 
connection state table 335 and checks whether the connec 
tion states of all servers in the Zone which includes the 
selected port 341 are “Offline. If the connection states of all 
the servers in the Zone which includes the selected port 341 
are “Offline', the control proceeds to step S514. If the 
connection state of any of the servers in the Zone which 
includes the selected port 341 is “Online', the process ends. 

In step S514, the power control unit 313 powers off a port 
341 to which a storage 401 is connected in the Zone which 
includes the selected port 341. The power control unit 313 
changes the power state of the port 341 which has been 
powered off in the connection state table 335, to “Off”. 

In step S515, if processing has been performed for all the 
ports 341 (that is, all the ports have been selected at step 
S503), the process ends. If there is a port for which pro 
cessing has not been performed, the control returns to step 
SSO3. 

Next, a process performed in the case where a server is 
powered off will be described. 

FIG. 9 is a diagram illustrating the system when a server 
is powered off. 

FIG. 9 illustrates the system when the server 201-2 has 
been powered off in the system state described with refer 
ence to FIG. 7. 
When the server 201-2 is powered off, the power control 

unit 313 refers to the Zone DB 334 and the name server DB 
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8 
333 and changes the port 8 connected to the server 201-2 to 
be in the power saving mode. 

If all ports connected to servers in a Zone which includes 
the port 8 are in the power saving mode, the power control 
unit 313 powers off the port 12 connected to a storage which 
is in the same Zone. 

FIGS. 10A to 10D are sequence diagrams illustrating a 
process of the system when a server is powered off. 

In step S601, the operations manager powers off a server 
201. When the server 201 is powered off, its connection state 
in the name server DB 333 is changed to “Offline'. 

In step S602, the power control unit 313 detects that the 
connection state in the name server DB 333 has been 
changed to “Offline'. That is, the power control unit 313 
detects that the server 201 has been powered off (connection 
with the server 201 has become offline). 

In step S603, the power control unit 313 reads out the 
Zone DB334. If a Zone definition is written in the Zone DB 
334, the control proceeds to step S604. If a Zone definition 
is not written, the process ends. 

In step S604, the power control unit 313 updates the 
connection state of a port connected to the offline server 201 
in the connection state table 335 to “Offline', with the port 
connected to the offline server 201 as a key. 

In step S605, the power control unit 313 searches the 
connection state table 335, with the port connected to the 
offline server 201 as a key, to acquire a Zone name and a 
device type corresponding to the port connected to the 
offline server 201. 

In step S606, if the device type acquired at step S605 is 
Initiator, the control proceeds to step S607. If the device type 
is not Initiator, the process ends. 

In step S607, the power control unit 313 updates the 
power state of the port connected to the offline server 201 in 
the connection state table 335 to “Saving”. The power 
control unit 313 causes the port connected to the offline 
server 201 to be in the power saving mode. More specifi 
cally, the power control unit 313 instructs the switch control 
unit 312 to stop transmission of an electric signal from the 
port connected to the offline server 201, and the switch 
control unit 312 stops transmission of an electric signal from 
the port connected to the offline server 201. 

In step S608, the power control unit 313 searches the 
connection state table 335, with the Zone name acquired in 
step S605, the device type “Initiator' and the connection 
state “Online' as search conditions. The power control unit 
313 counts the number of records detected by the search. 

In step S609, if the value of the number counted at step 
S608 is larger than 0, the process ends. If the value of the 
number counted at step S608 is 0, the control proceeds to 
step S610. 

In step S610, the power control unit 313 searches the 
connection state table 335, with the Zone name acquired at 
step S605, the device type “Target” and the connection state 
“Online' as search conditions. The power control unit 313 
powers off the port 341 of a record found by the search. The 
power control unit 313 updates the connection state and 
power state of the record found by the search of the 
connection state table 335 to “Offline” and “Off, respec 
tively. 

Next, a process performed in the case where a server is 
powered on will be described. 

FIG. 11 is a diagram illustrating the system when a server 
is powered on. 

FIG. 11 is a diagram illustrating the system when the 
server 201-2 is powered on in the system described with 
reference to FIG. 9. 
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When the server 201-2 is powered on, a signal from the 
server 201-2 is received by the port 8 which is in the power 
saving mode. 
The power control unit 313 analyzes the content of the 

received signal and, if the received signal is a signal destined 
for a storage, stores the received signal. The power control 
unit 313 powers on the port 8 which has received the signal 
(that is, the port 8 connected to the server 201-2). The power 
control unit 313 refers to the Zone DB 334, powers on the 
port 12 connected to a storage which is in the same Zone as 
the port which has received the signal, establishes commu 
nication with the storage 401-2, and then transmits the stored 
signal from the server 201-2 to the storage 401-2. 

FIGS. 12A to 12F are diagrams illustrating a process of 
the system when a server is powered on. 

In the description below, a port connected to a server 201, 
and a port connected to a storage 401 may be expressed as 
a server-side port and a storage-side port, respectively. 

In step S701, the operations manager powers on a server 
201. When the server 201 is powered on, a connection state 
corresponding to a port connected to the server 201 in the 
name server DB 333 is changed to “Online”. 

In step S702, the server 201 transmits a signal for estab 
lishing connection between the server 201 and the storage 
401, to the storage 401. 

In step S703, the switch 301 receives the signal for 
establishing connection between the server 201 and the 
storage 401 at the server-side port. 

In step S704, the power control unit 313 checks the 
destination of the received signal. If the destination of the 
signal is the switch, the control proceeds to step S705. If the 
destination of the signal is the storage, the control proceeds 
to step S707. 

In step S705, the power control unit 313 does not do 
anything. 

In step S706, the switch control unit 312 powers on the 
port which has received the signal and replies to the server 
201 to the effect that the signal has been received. 

In step S707, the power control unit 313 reads out the 
Zone DB334. If a Zone definition is written in the Zone DB 
334, the control proceeds to step S708. If a Zone definition 
is not written, the process ends. 

In step S708, the power control unit 313 stores the signal 
received from the server 201 into the volatile memory 321 
or the nonvolatile memory 331. The power control unit 313 
updates the connection state of the port which has received 
the signal in the connection state table 335 to “Online', with 
the port which has received the signal (that is, the port to 
which the powered-on server 201 is connected) as a key. 

In step S709, the power control unit 313 searches the 
connection state table 335, with the port which has received 
the signal as a key, to acquire a Zone name and a device type 
corresponding to the port which has received the signal. 

In step S710, if the device type acquired at step S709 is 
"Target, the process ends. If the device type acquired at step 
S709 is “Initiator, the control proceeds to step S711. 

In step S711, the power control unit 313 updates the 
power state of the port which has received the signal in the 
connection state table 335 to “On’, with the port which has 
received the signal as a key. The power control unit 313 
powers on the port which has received the signal. 

In step S712, the power control unit 313 searches the 
connection state table 335, with the Zone name acquired at 
step S709, the device type “Target” and the connection state 
“Online' as search conditions. The power control unit 313 
powers on the port 341 of a record found by the search. The 
power control unit 313 updates the connection state and 
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10 
power state of the record found by the search of the 
connection state table 335 to “Online' and “On', respec 
tively. 

In step S713, the power control unit 313 transmits the 
signal to establish connection between the switch 301 and 
the storage 401, to the storage 401. 

In step S714, the storage 401 receives the signal from the 
Switch 301 and returns a signal for establishing connection 
between the storage 401 and the switch 301, to the switch 
301. 

In step S715, the switch 301 receives the signal for 
establishing connection between the storage 401 and the 
switch 301, from the storage 401. The switch control unit 
312 updates the connection state of a port connected to the 
storage in the name server DB 333 to “Online”. 

In step S716, by referring to the name server DB333 and 
finding that the connection state of the port connected to the 
storage is “Online', the power control unit 313 confirms that 
connection with the storage 401 has been established. The 
power control unit 313 transmits the stored signal for 
establishing connection between the server 201 and the 
storage 401, to the storage 401. 

In step S717, the storage 401 receives the signal for 
establishing connection between the server 201 and the 
storage 401 which has been transmitted from the server 201, 
from the switch 301, and transmits a signal for establishing 
connection between the storage 401 and the server 201, 
which is destined for the server, to the switch 301. 

In step S718, the switch 301 receives the signal from the 
storage 401 and relays the signal to the server 201. 

In step S719, the server 201 receives and transmits the 
signal for establishing connection with the Switch 301. 

According to the switch of the embodiment, it is possible 
to reduce power consumption. Furthermore, according to the 
switch of the embodiment, it is possible to execute power 
control of a port depending on the state of a device con 
nected to the port. 

All examples and conditional language provided herein 
are intended for pedagogical purposes to aiding the reader in 
understanding the invention and the concepts contributed by 
the inventor to further the art, and are not to be construed as 
being limitations to Such specifically recited examples and 
conditions, nor does the organization of Such examples in 
the specification relate to a showing of the Superiority and 
inferiority of the invention. Although one or more embodi 
ments of the present invention have been described in detail, 
it should be understood that the various changes, Substitu 
tions, and alterations could be made hereto without depart 
ing from the spirit and scope of the invention. 

What is claimed is: 
1. A switch connected to external devices, the switch 

comprising: 
a plurality of ports connected to the external devices; 
a storage unit to store a Zone database indicating a group 

in which each of the plurality of ports is included; and 
a processor to perform power control of the plurality of 

ports and permit communication only between ports 
included in the same group, on the basis of the Zone 
database, 

the processor powers off a port that is not included in any 
groups among the plurality of ports, on the basis of the 
Zone database, 

the external devices are an information processing device 
or a storage device storing data; 

the storage unit further stores a name server database in 
which a type of the external device connected to each 
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of the plurality of ports and a state of connection with 
the external device are written; and 

the processor continuously transmits a signal from a port 
when the port is being powered on, refers to the name 
server database, determines whether the state of con 
nection with the external device is offline and the type 
of the external device is the information processing 
device based on the name server database, and, when 
the state of connection with the external device is 
offline and the type of the external device is the 
information processing device, stops transmission of 
the signal from the port connected to the information 
processing device. 

2. The Switch according to claim 1, wherein 
the storage unit further stores a connection state table in 

which the group in which each of the plurality of ports 
is included, the type of the external device connected to 
each of the plurality of ports, and the state of connec 
tion with the external device are written; and 

when states of connection with all information processing 
devices connected to ports included in the same group 
that includes the port to which the information pro 
cessing device whose state of connection is offline is 
connected are offline, on the basis of the connection 
state table, the processor powers off a port connected to 
the storage device, among the ports included in the 
Same group. 

3. A switch connected to external devices, the Switch 
comprising: 

a plurality of ports connected to the external devices; 
a storage unit to store a Zone database indicating a group 

in which each of the plurality of ports is included, and 
a connection state information in which the group in 
which each of the plurality of ports is included, a type 
of the external device connected to each of the plurality 
of ports, and a state of connection with the external 
device are written; and 

a processor to perform power control of the plurality of 
ports, permit communication only between ports 
included in the same group, on the basis of the Zone 
database, and continuously transmit a signal from a 
port when the port is being powered on, wherein 

the processor detects that the external device has been 
powered off, refers to the connection state information, 
determines whether the type of the external device that 
has been powered off is an information processing 
device based on the connection state information, and, 
when the type of the external device that has been 
powered off is the information processing device, stops 
transmission of the signal from a port connected to the 
information processing device that has been powered 
off. 

4. The Switch according to claim 3, wherein the processor 
refers to the connection state information, and, when there is 
not a port connected to an information processing device 
that is being powered on, among ports in a group that 
includes the port connected to the information processing 
device that has been powered off, powers off ports connected 
to storage devices, among the ports in the group that 
includes the port connected to the information processing 
device that has been powered off. 

5. A control method executed by a Switch comprising a 
plurality of ports connected to external devices and a storage 
unit storing a Zone database indicating a group in which each 
of the plurality of ports is included, and permitting commu 
nication only between ports included in the same group, the 
method comprising: 
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referring to the Zone database; and 
powering off a port that is not included in any groups 
among the plurality of ports, 

the external devices are an information processing device 
or a storage device storing data; 

the storage unit further stores a name server database in 
which a type of the external device connected to each 
of the plurality of ports and a state of connection with 
the external device are written; and 

the Switch continuously transmits a signal from a port 
when the port is being powered on; and 

the control method further comprises: 
referring to the name server database; 
determining whether the state of connection with the 

external device is offline and the type of the external 
device is the information processing device based on 
the name server database; and 

when the state of connection with the external device is 
offline and the type of the external device is the 
information processing device, stopping transmission 
of the signal from the port connected to the information 
processing device. 

6. The control method according to claim 5, wherein 
the storage unit further stores a connection state informa 

tion in which the group in which each of the plurality 
of ports is included, the type of the external device 
connected to each of the plurality of ports, and the state 
of connection with the external device are written; and 

the control method further comprises: 
referring to the connection state information; and 
when states of connection with all information processing 

devices connected to ports included in the same group 
that includes the port to which the information pro 
cessing device whose state of connection is offline is 
connected are offline, powering off a port connected to 
the storage device, among the ports included in the 
Same group. 

7. A control method executed by a Switch comprising a 
plurality of ports connected to external devices and a storage 
unit storing a Zone database indicating a group in which each 
of the plurality of ports is included, and a connection state 
information in which the group in which each of the plurality 
of ports is included, a type of the external device connected 
to each of the plurality of ports, and a state of connection 
with the external device are written, permitting communi 
cation only between ports included in the same group, on the 
basis of the Zone database, and continuously transmitting a 
signal from a port when the port is being powered on, the 
method comprising: 

detecting the external device has been powered off 
referring to the connection state information; 
determining whether the type of the external device that 

has been powered off is an information processing 
device based on the connection state information; and 

when the type of the external device that has been 
powered off is the information processing device, stop 
ping transmission of the signal from the port connected 
to the information processing device that has been 
powered off. 

8. The control method according to claim 7, further 
comprising: 

referring to the connection state information; and 
when there is not a port connected to an information 

processing device that is being powered on, among 
ports in a group that includes the port connected to the 
information processing device that has been powered 
off powering off ports connected to storage devices, 
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among the ports in the group that includes the port 
connected to the information processing device that has 
been powered off. 
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