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(57) ABSTRACT 
A relay apparatus includes a storage, request data reception 
and transmission units, a mode data reception unit, a specified 
condition conversion unit, a content identifier reception unit, 
a generation unit, and a display data transmission unit. The 
storage stores a service identifier, access destination informa 
tion, and a conversion routine for the format of a specified 
condition specifying content, for each of storage services. 
The request data reception unit receives a service identifier 
and a specified condition from a client apparatus. The mode 
data reception unit receives mode data specifying a client 
apparatus display format. The specified condition conversion 
unit converts the specified condition into a server format, 
which is transmitted by the request data transmission unit 
using access destination information. The content identifier 
reception unit receives content identifiers from the server, for 
which the generation unit generates display data. The display 
data transmission unit transmits it to the client apparatus. 
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RELAY APPARATUS, CLIENT APPARATUS, 
AND COMPUTER-READABLE MEDUM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based on and claims priority 
under 35 USC 119 from Japanese Patent Application No. 
2013-043210 filed Mar. 5, 2013. 

BACKGROUND 

0002 (i) Technical Field 
0003. The present invention relates to a relay apparatus, a 
client apparatus, and a computer-readable medium. 
0004 (ii) Related Art 
0005. A service called a cloud service or cloud computing 

is known. In such a service, for example, servers on a net 
work, instead of client apparatuses, perform various types of 
information processing, Such as data storage and data format 
conversion. In the field of such a service, a technique has been 
proposed in which communication is relayed between a 
server and client apparatuses. 

SUMMARY 

0006. According to an aspect of the present invention, 
there is provided a relay apparatus including a storage, a 
request data reception unit, a mode data reception unit, a 
specified condition conversion unit, a request data transmis 
sion unit, a content identifier reception unit, a generation unit, 
and a display data transmission unit. The storage stores a 
service identifier, access destination information, and a con 
version routine which are associated with each other, for each 
of multiple storage services. The service identifier is an iden 
tifier for identifying the storage service. The access destina 
tion information indicates information used to access a server 
which provides the storage service. The conversion routine 
indicates a rule for converting a format of a specified condi 
tion indicating a condition used to specify one or more pieces 
of content between a format used in the server providing the 
storage service and a format used in a client apparatus. The 
request data reception unit receives a service identifier and a 
specified condition as request data from the client apparatus. 
The mode data reception unit receives mode data for speci 
fying a display format used when the client apparatus dis 
plays a search result according to the specified condition 
received by the request data reception unit. The specified 
condition conversion unit converts the specified condition 
received by the request data reception unit into a format used 
in the server, in accordance with a conversion routine stored 
in the storage in Such a manner that the conversion routine is 
associated with the service identifier received by the request 
data reception unit. The request data transmission unit trans 
mits the specified condition obtained through the conversion 
performed by the specified condition conversion unit, as 
request data in accordance with access destination informa 
tion stored in the storage in Such a manner that the access 
destination information is associated with the service identi 
fier received by the request data reception unit. The content 
identifier reception unit receives a content identifier transmit 
ted from the server as a response to the request data transmit 
ted by the request data transmission unit. The generation unit 
generates display data indicating an instruction to display the 
content identifier received by the content identifier reception 
unit in the display format specified by the mode data received 
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by the mode data reception unit. The display data transmis 
sion unit transmits the display data generated by the genera 
tion unit, as a response to the request data received by the 
request data reception unit to the client apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 Exemplary embodiments of the present invention 
will be described in detail based on the following figures, 
wherein: 
0008 FIG. 1 is a block diagram illustrating the overall 
configuration of a communication system; 
0009 FIG. 2A is a diagram illustrating the hardware con 
figuration of a relay apparatus; 
0010 FIG.2B is a diagram illustrating an exemplary man 
agement table; 
0011 FIG. 3 is a diagram illustrating the hardware con 
figuration of a storage service providing apparatus; 
0012 FIG. 4 is a diagram illustrating the hardware con 
figuration of a client apparatus; 
0013 FIG. 5 is a diagram illustrating the hardware con 
figuration of an image output device; 
0014 FIG. 6 is a diagram illustrating a functional configu 
ration of the relay apparatus and the client apparatus; 
0015 FIG. 7 is a diagram illustrating an exemplary screen 
for inputting a search condition; 
0016 FIG. 8 is a diagram illustrating an exemplary screen 
for setting a display mode; 
0017 FIG. 9 is a diagram for describing an operation of 
Searching for content; 
0018 FIG. 10 is a diagram illustrating an exemplary 
screen showing search results; 
0019 FIG. 11 is a diagram illustrating an exemplary 
screen showing search results; 
0020 FIG. 12 is a diagram illustrating an exemplary 
screen showing search results; 
0021 FIG. 13 is a diagram illustrating an exemplary 
screen showing search results; 
0022 FIG. 14 is a diagram illustrating an exemplary 
screen showing search results; 
0023 FIG. 15 is a diagram illustrating an exemplary 
screen showing search results; 
0024 FIG. 16 is a diagram illustrating an exemplary 
screen for setting a display mode; 
0025 FIG. 17 is a diagram illustrating an exemplary 
screen for setting a display mode; 
0026 FIG. 18 is a diagram illustrating an exemplary 
screen for setting a display mode; 
0027 FIG. 19 is a diagram illustrating an exemplary 
screen for setting a display mode; 
0028 FIG. 20 is a diagram for describing an operation of 
outputting content; and 
0029 FIG. 21 is a diagram for describing an operation of 
outputting content. 

DETAILED DESCRIPTION 

1. Exemplary Embodiment 

1-1. Overall Configuration 
0030 FIG. 1 is a block diagram illustrating the overall 
configuration of a communication system 1 according to an 
exemplary embodiment of the present invention. The com 
munication system 1 includes a relay apparatus 10, Storage 
service providing apparatuses 20a, 20b, and 20c, a client 
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apparatus 30, an image output device 40, a wide area network 
(WAN) 50, and a local area network (LAN) 60. The storage 
service providing apparatuses 20a, 20b, and 20c are appara 
tuses, each of which provides a so-called storage service. The 
WAN 50 is a communication line in a wide area which con 
nects the relay apparatus 10, the storage service providing 
apparatuses 20a, 20b, and 20c, and the LAN 60 to each other, 
and which transfers information transmitted and received 
between these. The WAN 50 is, for example, the Internet. 
0031. The LAN 60 is a communication line which is con 
nected to the client apparatus 30 and the image output device 
40, and which transfers information transmitted and received 
between these and the WAN 50. A gateway server (not illus 
trated) connected to the WAN 50 is provided for the LAN 60. 
The gateway server permits communication from an appara 
tus connected to the LAN 60 (hereinafter, referred to as a 
LAN 60 side apparatus) to an apparatus connected to the 
WAN 50 (hereinafter, referred to as a WAN 50 side appara 
tus). In contrast, for communication from a WAN 50 side 
apparatus to a LAN 60 side apparatus, the gateway server 
permits only responses to communication requested by the 
LAN 60 side apparatus, and interrupts communication other 
than the responses. That is, the gateway server functions as a 
so-called firewall. 
0032. The client apparatus 30 is connected to the LAN 60, 
and is an apparatus for receiving a user operation and speci 
fying output of content indicated by the operation to the relay 
apparatus 10. The client apparatus 30 is, for example, a Smart 
phone or a tablet personal computer. 
0033. The relay apparatus 10 is connected to the WAN 50, 
and is an apparatus for providing requested content to the 
image output device 40. The relay apparatus 10 receives the 
specification from the client apparatus 30, and obtains the 
content indicated by the specification from either of the stor 
age service providing apparatuses 20a, 20b, and 20c. The 
relay apparatus 10 stores the obtained content in itself, and 
notifies the client apparatus 30 of the uniform resource iden 
tifier (URI) which indicates the storage location of the con 
tent. 

0034. The storage service providing apparatuses 20a, 20b, 
and 20c are servers connected to the WAN 50, and store 
content. The storage service providing apparatuses 20a, 20b, 
and 20c receive a request to obtain content, from the relay 
apparatus 10, and provide the requested content to the relay 
apparatus 10. The storage service providing apparatuses 20a, 
20b, and 20c receive/transmit data from/to another apparatus 
in different formats. Although the formats in which the stor 
age service providing apparatuses 20a, 20b, and 20c receive/ 
transmit data from/to another apparatus are different from 
each other, each of the storage service providing apparatuses 
20a, 20b, and 20c has a similar hardware configuration, and 
performs a similar operation. Hereinafter, except in the case 
where the storage service providing apparatuses 20a, 20b, 
and 20c are to be separately described, each of the storage 
service providing apparatuses 20a, 20b, and 20c is called a 
storage service providing apparatus 20. 
0035. The image output device 40 obtains the URI trans 
mitted from the relay apparatus 10 to the client apparatus 30, 
from the client apparatus 30. The image output device 40 uses 
the obtained URI to request the content stored in the storage 
area indicated by the URI, from the relay apparatus 10. 
Receiving the request, the relay apparatus 10 provides the 
content to the image output device 40. The image output 
device 40 outputs the content provided from the relay appa 

Sep. 11, 2014 

ratus 10. The image output device 40 is, for example, an 
electrophotographic image forming apparatus, and outputs 
the content by forming an image indicated by the content on 
a medium Such as paper. 

1-2. Configuration of Relay Apparatus 
0036 FIG. 2A is a diagram illustrating the configuration 
of the relay apparatus 10. In FIG. 2A, a controller 11 includes 
an arithmetic and logic unit Such as a central processing unit 
(CPU) and main storages, such as a read only memory (ROM) 
and a random access memory (RAM). The arithmetic and 
logic unit uses the RAM as a work area and executes pro 
grams stored in the ROM or a storage unit 13, thereby con 
trolling operations of units of the relay apparatus 10. A com 
munication unit 12 is an interface for communicating via the 
WAN 50 to another apparatus. The storage unit 13 is a storage 
device Such as a hard disk, and stores data and programs 
which are used by the controller 11. The storage unit 13 has a 
management table storage area 14. The management table 
storage area 14 stores information for accessing the storage 
service providing apparatuses 20. 
0037 FIG.2B is a diagram illustrating an exemplary man 
agement table. As illustrated in FIG. 2B, items “SVC identi 
fier”, “access destination”, “identifier conversion routine', 
and “conditional expression conversion routine' are stored in 
the table in Such a manner as to be associated with each other. 
Among these items, a service identifier for identifying a stor 
age service is stored in the item “SVC identifier”. Access 
destination information indicating information for accessing 
a storage service providing apparatus 20 which provides a 
storage service is stored in the item “access destination'. In 
the exemplary embodiment, a URI is stored as access desti 
nation information. An identifier conversion routine (exem 
plary conversion routine) indicating rules for converting the 
format of a content identifier identifying content and the 
format of a folder identifier (exemplary specified condition) 
identifying a folder between the format used in a storage 
service providing apparatus 20 and the format used in the 
client apparatus 30 is stored in the item “identifier conversion 
routine'. In the exemplary embodiment, it is assumed that 
each storage service uses a different format for a content 
identifier and a folder identifier. In the example illustrated in 
FIG.2B, for example, a service identifier “service-A’ is asso 
ciated with an identifier conversion routine “ConvertforAO”. 
A conditional expression conversion routine (exemplary con 
version routine) indicating a rule for converting the format of 
a specified condition indicating a condition for specifying one 
or more pieces of content between the format used in a storage 
service providing apparatus 20 and the format used in the 
client apparatus 30 is stored in the item “conditional expres 
sion conversion routine'. 
0038. The relay apparatus 10 and the client apparatus 30 
receive/transmit data from/to each other in a format which is 
independent of data formats defined in the storage services. 
The “identifier conversion routine' is used to convert a con 
tent identifier and a folder identifier described in a format 
used in data communication between the client apparatus 30 
and the relay apparatus 10 into identifiers in a format corre 
sponding to each of the storage services. The “conditional 
expression conversion routine' is used to convert a condi 
tional expression described in a format used in data commu 
nication between the client apparatus 30 and the relay appa 
ratus 10 into a conditional expression in a format 
corresponding to each of the storage services. 
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1-3. Configuration of Storage Service Providing Apparatus 
0039 FIG. 3 is a diagram illustrating the configuration of 
a storage service providing apparatus 20. In FIG.3, a control 
ler 21 includes an arithmetic and logic unit such as a CPU and 
main storages, such as a ROManda RAM. The arithmetic and 
logic unit uses the RAM as a work area and executes pro 
grams stored in the ROM or a storage unit 23, thereby con 
trolling operations of units of the storage service providing 
apparatus 20. A communication unit 22 is an interface for 
communicating via the WAN 50 to another apparatus. The 
storage unit 23 is a storage device Such as a hard disk, and 
stores data and programs which are used by the controller 21. 
0040. The storage unit 23 includes a content database 24 
which stores content associated with information indicating 
the storage location of the content. Responding to a request 
from the relay apparatus 10, the controller 21 reads out con 
tent from the content database 24 and provides it. In the 
exemplary embodiment, “content” is used as a term repre 
senting data indicating various documents, images, and the 
like. Such as document data representing a document or image 
data representing an image. Other than these, for example, 
“content may be a computer program, and a set of data is 
called “content”. In the exemplary embodiment, the content 
database 24 includes a table in which URIs such as “http:// 
Z*.com/C001” are described, as information indicating the 
storage location of content. Each URI is associated with a 
storage area for content. 

1-4. Configuration of Client Apparatus 
0041 FIG. 4 is a diagram illustrating the hardware con 
figuration of the client apparatus 30. In FIG. 4, a controller 31 
includes an arithmetic and logic unit Such as a CPU and main 
storages, such as a ROM and a RAM. The ROM stores pro 
grams executed by the arithmetic and logic unit. The arith 
metic and logic unit uses the RAM as a work area and 
executes programs stored in the ROM or a storage unit 35, 
thereby controlling operations of units of the client apparatus 
30. A communication unit 32 is an interface for communicat 
ing via the LAN 60 to anotherapparatus. An operation unit 33 
includes operators, such as various keys and a touch sensor, 
and Supplies an operation signal corresponding to a user 
operation to the controller 31. The controller 31 performs 
processing corresponding to the operation signal. A display 
unit 34 includes a liquid crystal panel and a liquid-crystal 
driving circuit, and displays an image under the control per 
formed by the controller 31. The storage unit 35 is a storage 
device Such as a hard disk, and stores data and programs 
which are used by the controller 31. 

1-5. Configuration of Image Output Device 
0042 FIG. 5 is a diagram illustrating the hardware con 
figuration of the image output device 40. In FIG. 5, a control 
ler 41 includes an arithmetic and logic unit such as a CPU and 
main storages, such as a ROM and a RAM. The ROM stores 
programs executed by the arithmetic and logic unit. The arith 
metic and logic unit uses the RAM as a work area and 
executes programs stored in the ROM or a storage unit 47. 
thereby controlling operations of units of the image output 
device 40. A communication unit 42 is an interface for com 
municating via the LAN 60 to another apparatus. An opera 
tion unit 43 includes operators, such as various keys and a 
touch sensor, and Supplies an operation signal corresponding 
to a user operation to the controller 41. The controller 41 
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performs processing corresponding to the operation signal. A 
display unit 44 includes a liquid crystal panel and a liquid 
crystal driving circuit, and displays an image under the con 
trol performed by the controller 41. An image forming unit 45 
forms an image by using an electrophotographic system. An 
image reading unit 46 optically reads out an image on a 
document. The storage unit 47 is a storage device Such as a 
hard disk, and stores data and programs which are used by the 
controller 41. 

1-6. Functional Configuration 
0043 FIG. 6 is a diagram illustrating a functional configu 
ration of the relay apparatus 10 and the client apparatus 30. 
The relay apparatus 10 causes the controller 11, or the con 
troller 11 and the communication unit 12, to achieve functions 
of a request data reception unit 111, a mode data reception 
unit 112, a specified condition conversion unit 113, a request 
data transmission unit 114, a content identifier reception unit 
115, a generation unit 116, and a display data transmission 
unit 117. The request data reception unit 111 receives service 
identifiers and a specified condition from the client apparatus 
30 as request data. In the exemplary embodiment, a folder 
identifier for specifying a folder and a conditional expression 
for specifying a search condition are used as specified condi 
tions. The mode data reception unit 112 receives mode data 
for specifying a display format used when the client apparatus 
30 displays search results according to the specified condition 
received by the request data reception unit 111. 
0044. The specified condition conversion unit 113 con 
verts the specified condition received by the request data 
reception unit 111 into the formats used in storage service 
providing apparatuses 20 in accordance with conversion rou 
tines stored in the management table storage area 14 in Such 
a manner that the conversion routines are associated with the 
service identifiers received by the request data reception unit 
111. The request data transmission unit 114 transmits the 
specified conditions obtained through conversion performed 
by the specified condition conversion unit 113, as request data 
in accordance with access destination information stored in 
the management table storage area 14 in Such a manner that 
the access destination information is associated with the Ser 
vice identifiers received by the request data reception unit 
111. 
0045. The content identifier reception unit 115 receives 
content identifiers transmitted from the storage service pro 
viding apparatuses 20 as responses to the request data which 
has been transmitted by the request data transmission unit 
114. The generation unit 116 generates display data instruct 
ing that the content identifiers received by the content iden 
tifier reception unit 115 be displayed in the display format 
specified by the mode data received by the mode data recep 
tion unit 112. The display data transmission unit 117 trans 
mits the display data generated by the generation unit 116 to 
the client apparatus 30 as a response to the request data 
received by the request data reception unit 111. 
0046. The client apparatus 30 causes the controller 31, or 
the controller 31 and the communication unit 32, to achieve 
functions of an acquisition unit 131, a request data transmis 
sion unit 132, a mode data transmission unit 133, a display 
data reception unit 134, and a display controller 135. The 
acquisition unit 131 acquires service identifiers for identify 
ing storage services, a specified condition indicating a con 
dition for specifying one or more pieces of content, and a 
display format of search results according to the specified 
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condition, in accordance with a user operation. The request 
data transmission unit 132 transmits the service identifiers 
and the specified condition acquired by the acquisition unit 
131 to the relay apparatus 10 as request data. The mode data 
transmission unit 133 transmits the mode data acquired by the 
acquisition unit 131 to the relay apparatus 10. The display 
data reception unit 134 receives display data which instructs 
that content identifiers for identifying content be displayed, 
and which is transmitted from the relay apparatus 10 as a 
response to the request data which has been transmitted by the 
request data transmission unit 132. The display controller 135 
causes the display unit 34 to display content identifiers in 
accordance with the display data received by the display data 
reception unit 134. 

1-7. Operation 

1-7-1. Operation of Searching for Content 
0047. An exemplary operation according to the exemplary 
embodiment will be described. An operation of searching 
storage services specified by a user for content will be 
described. In the description below, the storage service pro 
vided by the storage service providing apparatus 20a is called 
“storage service A', and the storage service provided by the 
storage service providing apparatus 20b is called 'storage 
service B'. In the example below, an operation performed 
when a user Usearches the storage service A and the storage 
service B for content by specifying a conditional expression 
(Name=abc) will be described. 
0048. The user U operates the operation unit 33 to transmit 
an instruction to search for content. The controller 31 of the 
client apparatus 30 first displays a screen for inputting a 
search condition on the display unit 34 in accordance with 
information which is output from the operation unit 33. 
0049 FIG. 7 is a diagram illustrating an exemplary screen 
for inputting a search condition, which is displayed on the 
display unit 34. In the example in FIG. 7, text boxes for 
specifying a keyword and date and time, check boxes for 
selecting storage services to be searched, and the like are 
displayed. The user U operates the operation unit 33 to trans 
mit an instruction to search the storage service A and the 
storage service B for content whose file name is “abc. 
0050. The controller 31 of the client apparatus 30 then 
displays a screen for selecting a display mode (display format 
of search results) on the display unit 34. 
0051 FIG. 8 is a diagram illustrating an exemplary screen 
displayed on the display unit 34. As illustrated in FIG.8, radio 
buttons RB1, RB2, etc. for selecting how to display search 
results are displayed on the screen. In the exemplary embodi 
ment, a screen for selecting either of display modes “not 
specified (display on content-by-content basis)”, “not speci 
fied (display on service-by-service basis), “specify display 
order (display on service-by-service basis)”, “specify display 
order (display on content-by-content basis)”, “combine 
above display rules, and “display the number of hits on 
service-by-service basis' as a display mode for search results 
is displayed. 
0052. The display modes illustrated in FIG. 8 will be 
described in detail in the description “Operation of Display 
ing Search Results' described below. 
0053 When the user Uselects a display mode, the com 
munication system 1 starts a series of processes of searching 
content. FIG. 9 is a diagram illustrating a flow of a content 
search operation according to the exemplary operation. When 
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the user U inputs a search condition and a display mode, the 
controller 31 of the client apparatus 30 transmits search 
request data and data indicating the display mode specified by 
the user U (hereinafter, referred to as “mode data') to the 
relay apparatus 10 in accordance with information which is 
output from the operation unit 33 (in step S31). The search 
request data includes service identifiers for identifying Stor 
age services and a conditional expression indicating a search 
condition. Specifically, in the exemplary operation, the con 
troller 31 transmits the search request data including “id:svc: 
service-A and “id: Svc:service-B” as service identifiers and 
“Name=abc' as a conditional expression, and mode data indi 
cating “not specified (display on content-by-content basis)'. 
0054 Receiving the search request data and the mode data 
from the client apparatus 30, the controller 11 of the relay 
apparatus 10 refers to the stored data in the management table 
storage area 14 to specify conditional expression conversion 
routines corresponding to the service identifiers included in 
the received search request data. The controller 11 of the relay 
apparatus 10 uses the specified conditional expression con 
version routines to convert the conditional expression 
included in the received search request data into conditional 
expressions in the formats used in the storage services (in step 
S32). In the exemplary operation, the conditional expression 
“Name=abc' is converted into “search/Name/abc' by using a 
conditional expression conversion routine “ConvertCond 
ForA(), and is converted into “search?q="Name=abc' by 
using a conditional expression conversion routine "Convert 
CondForB()”. 
0055. The controller 11 uses access destination informa 
tion corresponding to the service identifiers included in the 
search request data received in step S31, to transmit search 
request data to the storage service providing apparatuses 20 
(in steps S33-A and S33-B). In the exemplary operation, the 
controller 11 transmits an HTTP GET request in which 
"http://www.service A/search/Name/abc' is specified as a 
URI to the storage service providing apparatus 20a. The 
controller 11 transmits an HTTP GET request in which 
"http://www.serviceB/search?q="Name=abc is specified as 
a URI to the storage service providing apparatus 20b. 
0056 Receiving search request data transmitted from the 
relay apparatus 10, a storage service providing apparatus 20 
uses the conditional expression specified by the received 
search request data to search for content, and transmits a 
content list obtained through searching to the relay apparatus 
10 (in steps S34-A and S34-B). At that time, a storage service 
providing apparatus 20 uses a content identifier in the format 
predetermined in the storage service for the storage service 
providing apparatus 20. Specifically, in the exemplary opera 
tion in FIG. 9, the storage service providing apparatus 20a 
transmits “http://www.service A/doc/3210 and “http://www. 
service A/doc/9876' as content identifiers to the relay appa 
ratus 10. The storage service providing apparatus 20b trans 
mits "http://www.serviceB/doc-ABC as a content identifier 
to the relay apparatus 10. 
0057 Receiving content lists from the storage service pro 
viding apparatuses 20, the controller 11 of the relay apparatus 
10 generates data (display data) indicating an instruction to 
display a screen as illustrated in FIG. 10 in accordance with 
the display mode "not specified (display on content-by-con 
tent basis) specified by the mode data received in step S31, 
and transmits the generated data to the client apparatus 30 (in 
step S35). The client apparatus 30 displays a display screen 
for search results (list of content identifiers, i.e., content 
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names) as illustrated in FIG. 10 in accordance with the dis 
play data transmitted from the relay apparatus 10. 

1-7-2. Operation of Displaying Search Results 

0058 As described above, in the exemplary embodiment, 
the client apparatus 30 displays a screen (see FIG. 8) for 
prompting the userU to select a display aspect (display mode) 
of search results on the display unit 34. The storage service 
providing apparatuses 20 are different in processing speed, 
communication speed, and the like, and the time period 
required for searching depends on each of the storage service 
providing apparatuses 20. Therefore, search results for con 
tent are transmitted from the storage service providing appa 
ratuses 20 at different timings depending on the storage ser 
Vice providing apparatuses 20. Accordingly, in the exemplary 
embodiment, the user U sets how to display search results 
which are transmitted at different timings. 
0059. The display modes, one of which the user U is 
allowed to select in the screen for selecting a display mode 
illustrated in FIG. 8, will be described below. The mode “not 
specified (display on content-by-content basis) is a mode in 
which search results for content from the storage service 
providing apparatuses 20 are displayed one by one in the 
order of receipt of the search results. 
0060. As described above, FIG.10 is a diagram illustrating 
an exemplary display aspect of search results obtained when 
the mode "not specified (display on content-by-content 
basis) is selected. In the example in FIG. 10, pieces of 
content obtained through searching are displayed in a list in 
the order of receipt of search results. In this example, pieces 
of content in a search result received at an early timing are 
displayed on an upper side of the list. In this case, pieces of 
content received as a search result transmitted later are 
sequentially added to the end of the list. 
0061 The mode “not specified (display on service-by 
service basis) is a mode in which search results are displayed 
on a storage-service-by-storage-service basis in the order of 
receipt of the search results. FIG. 11 is a diagram illustrating 
an exemplary display Screen showing search results in this 
mode. In the example illustrated in FIG. 11, search results are 
displayed on a storage-service-by-storage-service basis in the 
order of receipt of the search results. In this example, a stor 
age service from which a search result is received at an early 
timing is displayed on an upper side of the list. In this case, for 
a service from which a search result is received later, the 
search result from the service is sequentially added to the end 
of the list and displayed. 
0062. The mode “specify display order (display on ser 
vice-by-service basis) indicates a mode in which a user U 
specifies a display order on a service-by-service basis. FIG. 
12 is a diagram illustrating an exemplary display Screen 
showing search results in this mode. In the example illustrated 
in FIG. 12, search results are displayed on a storage-service 
by-storage-service basis in the order specified by the user U. 
0063. The mode “specify display order (display on con 
tent-by-content basis) indicates a mode in which a user U 
specifies a display order on a content-by-content basis. FIG. 
13 is a diagram illustrating an exemplary display Screen 
showing search results in this mode. In the example illustrated 
in FIG. 13, pieces of content obtained through searching are 
displayed in the order specified by the user U (for example, in 
ascending order of content name, or in ascending order of 
save date and time). 
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0064. The mode “combine above display rules' indicates 
a mode in which a user U specifies a display order for some 
pieces of content or some storage services. FIG. 14 is a 
diagram illustrating an exemplary display screen showing 
search results in this mode. FIG. 14 illustrates an example in 
which a user U specifies a display order for some storage 
services and also specifies "creation date of content (ascend 
ing order) used as a display order of the content obtained 
through search of the services, and in which search results are 
displayed on a storage-service-by-storage-service basis in the 
specified order by sorting the pieces of content obtained 
through the search of the storage services, in ascending order 
of creation date. In this case, storage services for which a 
display order is not specified are sequentially added to the end 
of the list in the order of receipt of the search results and 
displayed. 
0065. The mode “display the number of hits on service 
by-service basis' indicates a mode in which the number of 
pieces of content obtained through searching is displayed on 
a storage-service-by-storage-service basis. FIG. 15 is a dia 
gram illustrating an exemplary display screen showing search 
results in this mode. In the example illustrated in FIG. 15, the 
number of pieces of content obtained through searching is 
displayed for each of the storage services. 
0066. In the selection screen illustrated in FIG. 8, a user U 
selects either of the modes. When either of the modes “not 
specified (display on content-by-content basis)”, “not speci 
fied (display on service-by-service basis), and “display the 
number of hits on service-by-service basis is selected, the 
controller 31 generates mode data indicating the selected 
mode. When the mode “specify display order (display on 
service-by-service basis) is selected, the controller 31 dis 
plays a screen for specifying a display order of the storage 
services as illustrated in FIG. 16. In the example illustrated in 
FIG.16, buttons 281 and 282 for specifying a display order of 
the storage services are displayed on a screen 280. The user U 
presses the buttons 281 and 282, and specifies a display order 
of the storage services. When the user Uspecifies a display 
order, the controller 31 generates mode data indicating the 
display order specified by the user U. 
0067. When the mode “specify display order (display on 
content-by-content basis) is selected in the screen illustrated 
in FIG. 8, the controller 31 displays a screen for specifying a 
display order of content as illustrated in FIG. 17. In a screen 
290 illustrated in FIG. 17, choices “content name (ascending 
order)”, “save date and time of content, and the like are 
displayed as display orders for content, and the user U uses 
the operation unit 33 to select either of the displayed display 
orders. The controller 31 determines a display aspect of 
search results in accordance with information which is output 
from the operation unit 33, and generates mode data indicat 
ing the determined display aspect. 
0068. When the mode “combine above display rules” is 
selected in the screen illustrated in FIG. 8, the controller 31 
displays a screen for selecting a combination of rules as 
illustrated in FIG. 18. In the screen illustrated in FIG. 18, the 
user U uses the operation unit 33 to select a combination of 
rules. The controller 31 determines a combination of rules in 
accordance with information which is output from the opera 
tion unit 33, and displays a screen for specifying a display 
order of content or services as illustrated in FIG. 19, on the 
display unit 34. In the example illustrated in FIG. 19, a screen 
310 for specifying a display order for some services is dis 
played. The user U uses buttons 312 and 313 to specify a 
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display order of storage services. When the user Uspecifies a 
display order, the controller 31 generates mode data indicat 
ing the display order specified by the user U. As described 
above, the mode data generated by the controller 31 in accor 
dance with the setting of a display mode performed by the 
user U is transmitted to the relay apparatus 10 in step S31 in 
FIG. 9. 

0069. Receiving the mode data indicating a display mode 
from the client apparatus 30, the relay apparatus 10 stores it in 
a predetermined storage area of the relay apparatus 10, and 
generates data that is to be transmitted to the client apparatus 
30, in accordance with the mode data. Receiving search 
results from the storage service providing apparatuses 20 (in 
steps 934-A and S34-B in FIG.9), the controller 11 of relay 
apparatus 10 generates data indicating a screen on which the 
search results are displayed, in accordance with the mode data 
stored in the relay apparatus 10, and transmits the generated 
data to the client apparatus 30 (in step S35 in FIG. 9). For 
example, when the mode "not specified (display on content 
by-content basis) is selected by the user U, the controller 11 
of the relay apparatus 10 generates data indicating the screen 
as illustrated in FIG. 10, and transmits the generated data to 
the client apparatus 30. The client apparatus 30 displays the 
screen showing the search results on the display unit 34 in 
accordance with the data received from the relay apparatus 
10. 

0070. When the user Uselects the mode “display the num 
ber of hits on service-by-service basis', the controller 11 
generates data indicating a screen as illustrated in FIG. 15. 
and transmits the generated data to the client apparatus 30. 
The client apparatus 30 displays a screen as illustrated in FIG. 
15 on the display unit 34 in accordance with the data received 
from the relay apparatus 10. In a screen 270 illustrated in FIG. 
15, when the user Uselects either of buttons 271, 272,273, 
and 274 for displaying a content list in the search result from 
a storage service, the controller 31 displays a content list 
indicating the search result of a storage service corresponding 
to the selected button on the display unit 34 in accordance 
with the data indicating the search results received from the 
relay apparatus 10. 
0071. As described above, the search results for content 
are transmitted from the storage service providing appara 
tuses 20 at different timings depending on the storage service 
providing apparatuses 20, and a time lag may occur. There 
fore, in the exemplary embodiment, at predetermined time 
intervals, the relay apparatus 10 generates data in which 
search results which have been received from storage service 
providing apparatuses 20 at that time are reflected, and trans 
mits the data to the client apparatus 30 every time the data is 
generated. Every time the client apparatus 30 receives data 
from the relay apparatus 10, the client apparatus 30 updates 
the screen displayed on the display unit 34. Therefore, the 
screen displayed on the display unit 34 is continuously 
updated at predetermined time intervals. 

1-7-3. Operation of Outputting Content 

0072 An operation of outputting content will be described 
with reference to FIG. 20. The user U uses the operation unit 
33 to select a piece of content from the list displayed on the 
display unit 34. The client apparatus 30 transmits an output 
instruction to output the selected content, to the relay appa 
ratus 10 in accordance with information which is output from 
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the operation unit 33 (in step S11). The output instruction 
includes either of the content identifiers displayed in the 
content list. 
0073 Receiving the output instruction from the client 
apparatus 30, the controller 11 of the relay apparatus 10 
obtains content corresponding to the content identifier 
included in the received output instruction from the storage 
service providing apparatus 20, stores it in itself, and trans 
mits a URI (acquisition destination information) indicating 
the storage location of the content to the client apparatus 30 
(in step S12). The controller 11 performs a preparative pro 
cess for obtaining the content which has been obtained from 
the storage service providing apparatus 20 (in step S13). 
Specifically, in the exemplary operation, when the data for 
mat of the content specified by the user U is not a data format 
in which the image output device 40 is capable of displaying 
content, the controller 11 converts the content into the data 
format in which the image output device 40 is capable of 
displaying content. In this case, the acquisition destination 
information transmitted in step S12 indicates a storage area 
for the content obtained through conversion. 
0074 Receiving the acquisition destination information of 
the content from the relay apparatus 10, the client apparatus 
30 transmits the received acquisition destination information 
to the image output device 40, thereby notifying the image 
output device 40 of the acquisition destination information of 
the content (in step S14). Receiving the acquisition destina 
tion information from the client apparatus 30, the image 
output device 40 accesses the storage location indicated by 
the received acquisition destination information (in step S15). 
The relay apparatus 10 transmits the content stored in the 
accessed storage location (in step S16). The image output 
device 40 outputs an image represented by the content trans 
mitted from the relay apparatus 10 by using the image form 
ing unit 45 (in step S17). 

Modified Embodiments 

0075. The above-described exemplary embodiment is an 
example of the present invention, and may be modified as 
follows. Modified embodiments described below may be 
combined with each other. 
0076 (1) In the above-described exemplary embodiment, 
the operation in which a user uses the client apparatus 30 to 
search storage services specified by the user via the relay 
apparatus 10 for contentis described. The present invention is 
not limited to this, and the controller 41, the operation unit 43, 
and the display unit 44 of the image output device 40 may 
perform the processes performed by the controller 31, the 
operation unit 33, and the display unit 34 of the client appa 
ratuS 30. 
0077. An operation in which a user uses the image output 
device 40 to search storage services for content is similar to 
the operation using the client apparatus 30 illustrated in FIG. 
9. An operation of outputting content will be described with 
reference to FIG. 21. A user Uuses the operation unit 43 of the 
image output device 40 to select a piece of content from a list 
displayed on the display unit 44. The image output device 40 
transmits a request to output the selected piece of content, to 
the relay apparatus 10 in accordance with information which 
is output from the operation unit 43 (in step S21). The output 
request includes either of the content identifiers displayed in 
the content list. 
0078 Receiving the output request from the image output 
device 40, the controller 11 of the relay apparatus 10 gener 
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ates a URI (acquisition destination information) indicating a 
content storage location corresponding to the received output 
request, and transmits it to the image output device 40 (in step 
S22). The controller 11 requests a storage service providing 
apparatus 20 to obtain content corresponding to the content 
identifier included in the received output request, and obtains 
content corresponding to the content identifier from the Stor 
age service providing apparatus 20 (in step S23). 
0079 Receiving acquisition destination information of the 
content from the relay apparatus 10, the image output device 
40 periodically accesses the URI indicated by the received 
acquisition destination information, and checks if print data 
has been generated (in step S24). The controller 11 of the 
relay apparatus 10 converts content obtained from the storage 
service providing apparatus 20 into print data in a format in 
which the image output device 40 is capable of outputting 
data, and stores the print data generated through conversion in 
the storage location indicated by the URI of the acquisition 
destination information. The image output device 40 periodi 
cally accesses the storage location indicated by the URI of the 
received acquisition destination information. When print data 
is stored in the storage location indicated by the URI, the 
image output device 40 obtains the print data from the storage 
location (in step S25). The image output device 40 outputs 
image data representing the content on the basis of the print 
data obtained from the relay apparatus 10, by using the image 
forming unit 45 (in step S26). 
0080 (2) In the above-described exemplary embodiment, 
every time a user searches for content, the user sets a display 
mode for search results. However, the timing at which a 
display mode is set is not limited to that in the above-de 
scribed exemplary embodiment. For example, a configuration 
may be employed in which mode data indicating a display 
mode which is set by a user is stored in a predetermined 
storage area in the storage unit 35 of the client apparatus 30, 
and the controller 31 may refer to the mode data stored in the 
storage area to specify the display mode. In this case, a user 
simply sets a display mode once, and it is not necessary to set 
a mode every time searching is to be performed. In this case, 
the user may change the display mode at a desired timing. 
When the useruses the operation unit 33 to change the display 
mode, the controller 31 changes the mode data in accordance 
with information which is output from the operation unit 33. 
0081. As another example, a mode may be set at a timing 
at which the client apparatus is turned on. In addition, a 
default of the display mode may be predetermined. When a 
user does not select a display mode, the controller 31 may 
refer to the predetermined default and determine the display 
mode. 

0082. As another example, the relay apparatus 10 may 
store mode data transmitted by the client apparatus 30 to the 
relay apparatus 10. When display data indicating a screen 
displaying search results according to search request data 
transmitted from the client apparatus 30 after the transmis 
sion of mode data is to be generated, the relay apparatus 10 
may generate display data in accordance with the mode data 
stored in advance. In this case also, it is not necessary for a 
user to set the mode every time searching is to be performed. 
0083 (3) In the above-described exemplary embodiment, 
the configuration is employed in which a screen displaying 
search results is updated at predetermined time intervals. 
However, the display aspect of search results is not limited to 
this, and the relay apparatus 10 may wait until all search 
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results are received from the storage service providing appa 
ratuses 20, and may transmit the search results to the client 
apparatus 30 at a time. 
I0084 (4) In the above-described exemplary embodiment, 
the mode in which the display order is specified on a service 
by-service basis, the mode in which the display order is 
specified on a content-by-content basis, and the like are taken 
as exemplary display modes for search results. The display 
modes are not limited to those in the above-described exem 
plary embodiment, and modes indicating other display 
aspects may be employed. 

I0085 (5) In the above-described exemplary embodiment, 
the controller 11 of the relay apparatus 10 generates data 
(display data) indicating a screen displaying search results 
from the storage services, and transmits it to the client appa 
ratus 30. The present invention is not limited to this, and the 
controller 31 of the client apparatus 30 may generate data 
indicating a screen displaying search results. In this case, the 
controller 11 of the relay apparatus 10 (exemplary content 
identifier conversion unit and content identifier transmission 
unit) converts content identifiers received from Storage Ser 
Vice providing apparatuses 20, in accordance with identifier 
conversion routines corresponding to the storage service pro 
viding apparatuses 20 which are read out from the manage 
ment table (see FIG. 2B), and transmits a list of the content 
identifiers obtained through the conversion to the client appa 
ratus 30. Then, the client apparatus 30 may display the con 
tent identifiers indicating the search results received from the 
relay apparatus 10, in accordance with the display mode 
which has been set by a user. 
I0086 (6) In the above-described exemplary embodiment, 
a timeout may be set for the process of searching a storage 
service providing apparatus 20. For example, a user may set a 
timeout period by using the operation unit 33. When the time 
period which is set by the user has elapsed, the relay apparatus 
10 may transmit data indicating search results which have 
been received at that time point, to the client apparatus 30. In 
the case where the relay apparatus 10 transmits search results 
one by one which are received from the storage service pro 
viding apparatuses 20, to the client apparatus 30, after the 
time period which is set by the user has elapsed, it is possible 
for the relay apparatus 10 not to receive search results from 
the storage service providing apparatuses 20, or not to trans 
mit received search results to the client apparatus 30. 
I0087 (7) The configuration of the communication system 
1 is not limited to the configuration described in the above 
described exemplary embodiment. For example, the number 
of units included in the communication system 1 may be 
different from the number of units in the exemplary embodi 
ment. For example, in the above-described exemplary 
embodiment, the example is described in which the commu 
nication system 1 is provided with one image output device 
40. The number of image output devices 40 is not limited to 
one, and may be more than one. In addition, in the above 
described exemplary embodiment, one storage service pro 
viding apparatus provides one storage service. The present 
invention is not limited to this, and multiple servers may 
provide one storage service. 
I0088. In the above-described exemplary embodiment, the 
case where three storage services are provided is described. 
However, the number of storage services are not limited to 
three, and may be more than or less than three. 
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0089. In the above-described exemplary embodiment, the 
client apparatus 30 and the image output device 40 are sepa 
rately provided. Alternatively, these units may be integrated 
into one unit. 

0090 (8) In the above-described exemplary embodiment, 
the configuration is employed in which a service identifier for 
identifying a storage service and access destination informa 
tion indicating information used to access a storage service 
providing apparatus 20 are separately used. The present 
invention is not limited to this, and a service identifier and 
access destination information may be unified into one piece 
of data. For example, a configuration may be employed in 
which a URI used to access a storage service providing appa 
ratus 20 is used to identify a storage service. 
0091 (9) The image output device 40 described in the 
above-described exemplary embodiment is an exemplary 
apparatus to which the relay apparatus 10 provides a service. 
This apparatus may be another apparatus, such as a personal 
computer (PC), a tablet PC, or a cellular phone. 
0092 (10) A program executed in the relay apparatus 10, 
the storage service providing apparatuses 20, the client appa 
ratus 30, or the image output device 40 may be downloaded 
via a communication line Such as the Internet. Alternatively, 
the program may be provided by recording the program in a 
computer-readable recording medium, Such as a magnetic 
recording medium (for example, a magnetic tape or a mag 
netic disk), an optical recording medium (for example, an 
optical disk), a magneto-optical recording medium, or a semi 
conductor memory. 
0093. The foregoing description of the exemplary 
embodiments of the present invention has been provided for 
the purposes of illustration and description. It is not intended 
to be exhaustive or to limit the invention to the precise forms 
disclosed. Obviously, many modifications and variations will 
be apparent to practitioners skilled in the art. The embodi 
ments were chosen and described in order to best explain the 
principles of the invention and its practical applications, 
thereby enabling others skilled in the art to understand the 
invention for various embodiments and with the various 
modifications as are Suited to the particular use contemplated. 
It is intended that the scope of the invention be defined by the 
following claims and their equivalents. 
What is claimed is: 
1. A relay apparatus comprising: 
a storage that stores a service identifier, access destination 

information, and a conversion routine which are associ 
ated with each other, for each of a plurality of storage 
services, the service identifier being an identifier for 
identifying the storage service, the access destination 
information indicating information used to access a 
server which provides the storage service, the conver 
sion routine indicating a rule for converting a format of 
a specified condition indicating a condition used to 
specify one or more pieces of content between a format 
used in the server providing the storage service and a 
format used in a client apparatus; 

a request data reception unit that receives a service identi 
fier and a specified condition as request data from the 
client apparatus; 

a mode data reception unit that receives mode data for 
specifying a display format used when the client appa 
ratus displays a search result according to the specified 
condition received by the request data reception unit; 
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a specified condition conversion unit that converts the 
specified condition received by the request data recep 
tion unit into a format used in the server, in accordance 
with a conversion routine Stored in the storage in Such a 
manner that the conversion routine is associated with the 
service identifier received by the request data reception 
unit; 

a request data transmission unit that transmits the specified 
condition obtained through the conversion performed by 
the specified condition conversion unit, as request data 
in accordance with access destination information 
stored in the storage in Such a manner that the access 
destination information is associated with the service 
identifier received by the request data reception unit; 

a content identifier reception unit that receives a content 
identifier transmitted from the server as a response to the 
request data transmitted by the request data transmission 
unit; 

a generation unit that generates display data indicating an 
instruction to display the content identifier received by 
the content identifier reception unit in the display format 
specified by the mode data received by the mode data 
reception unit; and 

a display data transmission unit that transmits the display 
data generated by the generation unit, as a response to 
the request data received by the request data reception 
unit to the client apparatus. 

2. The relay apparatus according to claim 1, 
wherein, in the case where the request data reception unit 

receives a plurality of service identifiers from the client 
apparatus, 
the specified condition conversion unit converts the 

specified condition received by the request data recep 
tion unit, for each of the plurality of service identifiers 
received by the request data reception unit, in accor 
dance with a conversion routine stored in the storage 
in Such a manner that the conversion routine is asso 
ciated with the service identifier, so as to generate a 
plurality of specified conditions corresponding to the 
plurality of respective service identifiers, 

the request data transmission unit transmits the plurality 
of specified conditions generated by the specified 
condition conversion unit, as a plurality of pieces of 
request data in accordance with pieces of access des 
tination information stored in the storage in Such a 
manner that the pieces of access destination informa 
tion are associated with the plurality of service iden 
tifiers corresponding to the plurality of specified con 
ditions, and 

the content identifier reception unit receives content 
identifiers transmitted from a plurality of servers, as 
responses to the plurality of pieces of request data 
transmitted by the request data transmission unit. 

3. The relay apparatus according to claim 2, 
wherein the content identifier reception unit receives the 

content identifiers at different timings from the plurality 
of servers, 

wherein the generation unit generates display data indicat 
ing an instruction to display the content identifiers which 
have been received by the content identifier reception 
unit, every time a predetermined time period has 
elapsed, and 
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wherein, every time the generation unit generates display 
data, the display data transmission unit transmits the 
display data. 

4. The relay apparatus according to claim 1, 
wherein the mode data specifies display order of the con 

tent identifiers. 
5. The relay apparatus according to claim 2, 
wherein the mode data specifies display order of the con 

tent identifiers. 
6. The relay apparatus according to claim 3, 
wherein the mode data specifies display order of the con 

tent identifiers. 
7. The relay apparatus according to claim 1, 
wherein the mode data indicates an instruction to display 

the content identifiers on a storage-service-by-storage 
service basis. 

8. The relay apparatus according to claim 2, 
wherein the mode data indicates an instruction to display 

the content identifiers on a storage-service-by-storage 
service basis. 

9. The relay apparatus according to claim 3, 
wherein the mode data indicates an instruction to display 

the content identifiers on a storage-service-by-storage 
service basis. 

10. The relay apparatus according to claim 4. 
wherein the mode data indicates an instruction to display 

the content identifiers on a storage-service-by-storage 
service basis. 

11. The relay apparatus according to claim 5. 
wherein the mode data indicates an instruction to display 

the content identifiers on a storage-service-by-storage 
service basis. 

12. The relay apparatus according to claim 6. 
wherein the mode data indicates an instruction to display 

the content identifiers on a storage-service-by-storage 
service basis. 

13. A client apparatus comprising: 
an acquisition unit that acquires a service identifier for 

identifying a storage service, a specified condition indi 
cating a condition for specifying one or more pieces of 
content, and mode data specifying a display format of a 
search result according to the specified condition; 

a request data transmission unit that transmits the service 
identifier and the specified condition which are acquired 
by the acquisition unit, as request data to a relay appa 
ratus; 

a content identifier reception unit that receives a content 
identifier for identifying content, the content identifier 
being transmitted from the relay apparatus as a response 
to the request data transmitted by the request data trans 
mission unit; and 

a display controller that causes a display apparatus to dis 
play the content identifier received by the content iden 
tifier reception unit, in the display format specified by 
the mode data acquired by the acquisition unit. 
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14. A non-transitory computer readable medium storing a 
program causing a computer to execute a process comprising: 

storing a service identifier, access destination information, 
and a conversion routine which are associated with each 
other, for each of a plurality of storage services, the 
service identifier being an identifier for identifying the 
storage service, the access destination information indi 
cating information used to access a server which pro 
vides the storage service, the conversion routine indicat 
ing a rule for converting a format of a specified condition 
indicating a condition used to specify one or more pieces 
of content between a format used in the server providing 
the storage service and a format used in a client appara 
tus; 

receiving a service identifier and a specified condition as 
request data from the client apparatus; 

receiving mode data for specifying a display format used 
when the client apparatus displays a search result 
according to the received specified condition; 

converting the received specified condition into a format 
used in the server, in accordance with a conversion rou 
tine stored in the storage in Such a manner that the 
conversion routine is associated with the received ser 
vice identifier; 

transmitting the specified condition obtained through the 
conversion, as request data in accordance with access 
destination information stored in the storage in Such a 
manner that the access destination information is asso 
ciated with the received service identifier; 

receiving a content identifier transmitted from the server as 
a response to the transmitted request data; 

generating display data indicating an instruction to display 
the received content identifier in the display format 
specified by the received mode data; and 

transmitting the generated display data, as a response to the 
received request data to the client apparatus. 

15. A non-transitory computer readable medium storing a 
program causing a computer to execute a process comprising: 

acquiring a service identifier for identifying a storage ser 
vice, a specified condition indicating a condition for 
specifying one or more pieces of content, and mode data 
specifying a display format of a search result according 
to the specified condition; 

transmitting the acquired service identifier and the 
acquired specified condition, as request data to a relay 
apparatus; 

receiving a content identifier for identifying content, the 
content identifier being transmitted from the relay appa 
ratus as a response to the transmitted request data; and 

causing a display apparatus to display the received content 
identifier, in the display format specified by the acquired 
mode data. 


