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(57) ABSTRACT 

An image forming apparatus in which applications can be 
installed is provided, in which the image forming apparatus 
includes an application information obtaining part for 
obtaining application information that is used for determin 
ing whether an application is installable in the image form 
ing apparatus. 
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IMAGE FORMINGAPPARATUS AND METHODS 
USED IN THE IMAGE FORMING APPARATUS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to an image forming 
apparatus that provides user Services relating to image 
forming processes Such as copying, printing, Scanning, 
facsimile and the like. 

0003 2. Description of the Related Art 
0004 Recently, an image forming apparatus (to be 
referred to as a compound machine hereinafter) that includes 
functions of a printer, a copier, a facsimile, a Scanner and the 
like in a cabinet is generally known. The compound machine 
includes a display part, a printing part and an image pickup 
part and the like in a cabinet. In the compound machine, 
three pieces of Software corresponding to the printer, copier 
and facsimile respectively are provided, So that the com 
pound machine functions as the printer, the copier, the 
Scanner and the facsimile respectively by Switching the 
Software. 

0005 According to such a conventional compound 
machine, application programs corresponding to each of the 
capabilities Such as printing, copying, faxing and Scanning 
are launched. AS for the existing application programs, Since 
resource amounts to be used by the applications, and con 
Sistency of versions between applications and the System of 
the compound machine and the like are known beforehand, 
the applications can be simply installed into the compound 
machine and can be launched. Therefore, for example, it is 
not necessary to check resource amounts to be used by the 
applications before installing the applications or before 
launching the applications. 

0006 Since the conventional compound machine is pro 
vided with each software for the printer, the copier, the 
Scanner and the facsimile individually, much time is required 
for developing the Software. Therefore, the applicant has 
developed an image forming apparatus (compound 
machine) including hardware resources, a plurality of appli 
cations, and a platform including various control Services 
provided between the applications and the hardware 
resources. The hardware resources include a display part, a 
printing part and an image pickup part. The applications 
perform processes intrinsic for user Services of printer, 
copier and facsimile and the like. The platform includes 
various control Services performing management of hard 
ware resources necessary for at least two applications com 
monly, performing execution control of the applications, and 
performing image forming processes, when a user Service is 
executed. 

0007 According to the compound machine, since the 
control Services are provided Separately from the applica 
tions, a new application that is developed by a user or a third 
party Vendor can be installed in the compound machine. 
Therefore, there are following problems. 
0008 AS for the existing applications such as the copy 
application, Since the version and a necessary resource 
amount are known beforehand, there is no possibility of 
malfunction due to inconsistency of Version or lack of 
resources when the application is installed and launched. 
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However, as to the new application developed by the third 
vendor or the user, the status (version and available 
resources and the like) of the compound machine is not 
considered when developing the new application. Thus, 
there is a possibility that the operation of the compound 
machine becomes unstable when the new application is 
launched. More particularly, for example, when a necessary 
resource amount used by the new application is larger than 
the available resource amount in the compound machine, the 
operation of the compound machine may be stopped due to 
lack of the resource. 

0009. In addition, as for the existing applications for 
copying, printing, faxing and Scanning, these applications 
are configured Such that they operate Stably even when they 
are executed Simultaneously in the compound machine. 
However, as for the new application developed by the third 
party, the new application is not necessarily developed in 
consideration of compatibility with other applications. 
Therefore, in a case when the new application and another 
application are mutually incompatible, if the new applica 
tion is executed Simultaneously with the another application, 
the new application operates abnormally or does not operate. 
For Solving this problem, it can be considered to assign 
priorities to applications. However, the priorities should be 
updated each time when a new application is installed. In 
addition, for a general user, it is difficult to determine 
priorities of the applications. 
0010. In addition, among new applications developed by 
the third vendor, there may be a new application that should 
be executed with another application. If a user executes only 
the new application that needs the another application, the 
new application can not provide its full capabilities, or the 
application may be stopped. 

SUMMARY OF THE INVENTION 

0011. A first object of the present invention is to provide 
an image forming apparatus and a method for obtaining 
application information for determining whether an appli 
cation is installable. A Second object of the present invention 
is to provide an image forming apparatus and a method for 
displaying the application information on an operation 
panel. A third object of the present invention is to provide an 
image forming apparatus and a method for performing 
launch restriction proceSS according to information on 
resources. A fourth object of the present invention is to 
provide an image forming apparatus and a method for 
performing launch control for incompatible or indispensable 
applications. 
0012. The above-mentioned object is achieved by an 
image forming apparatus in which applications can be 
installed, in which the image forming apparatus includes: an 
application information obtaining part for obtaining appli 
cation information that is used for determining whether an 
application is installable in the image forming apparatus. 
0013. According to the present invention, it can be deter 
mined whether an application is installable. 
0014. The above-mentioned object is also achieved by an 
image forming apparatus including an operation panel for 
displaying or inputting operation information, in which the 
image forming apparatus includes: 

0015 an information obtaining part for obtaining 
application information on an application to be used 
in the image forming apparatus, and 
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0016 a display part for displaying the application 
information or information related to the application 
information on the operation panel. 

0.017. According to the present invention, since applica 
tion information is displayed on the operation panel, the user 
can determine whether an application is installable. 

0.018. The above-mentioned object is also achieved by an 
image forming apparatus in which a plurality of applications 
can be installed, in which the image forming apparatus 
includes: 

0019 an information obtaining part for obtaining 
necessary resource information for executing an 
application and available resource information in the 
image forming apparatus; and 

0020 a launch restriction part for comparing the 
necessary resource information and the available 
resource information, and performing launch restric 
tion process on the application according to the result 
of comparison between the necessary resource infor 
mation and the available resource information. 

0021 According to the present invention, the image 
forming apparatus can prevent erroneous launch of an 
application for which resources are lacking. Thus, the image 
forming apparatus can operate Stably. 

0022. The above-mentioned object is also achieved by an 
image forming apparatus in which a plurality of applications 
can be installed, in which the image forming apparatus 
includes: 

0023 a part for referring to a database which p 9. 
includes, for each application, information on pro 
priety of combination of applications, and 

0024 a launch control part for performing launch 
control process on an application according to the 
information on propriety. 

0.025 According to the present invention, proper appli 
cations can be launched according to the information on 
propriety of combination of applications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026. Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings, in which: 

0.027 FIG. 1 is a block diagram of a compound machine 
according to the first embodiment of the present invention; 

0028 FIG. 2 is a block diagram of the hardware con 
figuration of the compound machine according to the first 
embodiment; 

0029 FIG. 3 is a block diagram showing the configura 
tion of the VAS 140, and relationship among the VAS 140, 
each application, the control service layer 150 and the 
general OS 121 according to the first embodiment; 

0030 FIG. 4 shows relationship between the VAS 140, 
and the hard disk 200 that stores application information, the 
application information table 106, and the NVRAM 104; 
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0031 FIG. 5 shows a whole procedure for performing 
install proceSS or uninstall proceSS in the compound machine 
100; 
0032 FIG. 6 is a flowchart showing a subroutine of 
application information obtaining process in Step S401 in 
FIG. 5; 
0033 FIG. 7 shows an example of a program description 
(main function) of an application including the provisional 
launch function; 
0034 FIG. 8 shows a sequence between the VAS and the 
application; 

0035 FIG. 9 shows an authentication screen of an initial 
Setting Screen according to the Second embodiment; 
0036 FIGS. 10-16 show screens for file copy operations 
according to the Second embodiment; 
0037 FIGS. 17-28 show screens for install operations 
according to the Second embodiment; 
0038 FIGS. 29-36 shows screens for uninstall operations 
according to the Second embodiment; 
0039 FIG. 37 shows the configuration of the net file 
application according to the Second embodiment; 
0040 FIG. 38 is a block diagram showing the configu 
ration of the VAS 140, and the relationship among the VAS 
140, the applications, the control service layer 150 and the 
general OS 121 according to the third embodiment; 
0041 FIG. 39 shows an example of the resource use 
information file 1201; 
0042 FIG. 40 shows an example of the proc structure 
211 that is referred to by the resource use information 
obtaining thread 1141; 
0043 FIG. 41 shows a figure of a screen displayed on the 
operation panel in which launch restriction levels are shown 
by using a histogram; 

0044 FIG. 42 shows a launch setting screen in which 
launch Setting has been performed for "simple Scanner” and 
“simple copy; 

004.5 FIG. 43 shows the launch setting screen in which 
“simple print’ is Selected; 
0046 FIG. 44 is a screen for advising to select another 
application; 

0047 FIG. 45 is an example of a screen in which launch 
Setting can be performed even if enough memory is not 
included in the compound machine; 
0048 FIG. 46 is a screen displayed when an application 
for which any key is not assigned is Selected; 
0049 FIG. 47 is a screen showing completion of launch 
Setting; 

0050 FIG. 48 is a screen shown after the launch setting 
ends, 

0051 FIGS. 49-53 shows screens in which release of 
launch Setting is performed; 
0.052 FIG. 54 shows a procedure performed by the VAS 
140 when performing launch Setting according to the third 
embodiment; 
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0053 FIG. 55 is a flowchart for performing launch 
restriction proceSS when an application is launched accord 
ing to the third embodiment; 
0054 FIG. 56 shows a flowchart for explaining the 
operation of the VAS 140 when the resource use information 
file is produced; 
0055 FIG. 57 is a block diagram of the compound 
machine of the fourth embodiment; 
0056 FIG. 58 is a figure showing a configuration of the 
VAS 841-848 of the compound machine 800 of the fourth 
embodiment; 
0057 FIG. 59 shows the configuration of the VAS 140 of 
the fifth embodiment, and shows relationship between the 
VAS 140, each application, the control service layer 150 and 
the general OS 121; 
0.058 FIG. 60 shows an example of the application 
compatibility information file 2201; 
0059 FIG. 61 shows another file according to the fifth 
embodiment; 

0060 FIG. 62 shows an example of a user selection 
Screen for applications that can not be launched at the same 
time according to the fifth embodiment; 
0061 FIG. 63 shows a flowchart of the procedure of the 
application launch restriction process by the VAS 140 
according to the fifth embodiment; 
0062 FIG. 64 shows a flowchart of the procedure of the 
process of step S2505 according to the fifth embodiment; 
0063 FIG. 65 shows a flowchart of the procedure of 
launch restriction process according to the fifth embodiment; 
0.064 FIG. 66 is a figure showing a configuration of the 
VASes 941-948 of the compound machine 100 of the sixth 
embodiment, and relationship among the VASes 941-948, 
each application, control service layer 150 and general OS 
121; 
0065 FIG. 67 shows the configuration of the VAS 140 of 
Seventh embodiment, and ShowS relationship between the 
VAS 140, each application, the control service layer 150 and 
the general OS 121; 
0.066 FIG. 68 is an example of the indispensable appli 
cation information file 2202; 
0067 FIG. 69 is an example of a screen for prompting 
the user to launch an indispensable application (plug-in) for 
a launch-requested-application (browser); 
0068 FIG. 70 shows a flowchart of the procedure of the 
application launch control process by the VAS 140 accord 
ing to the Seventh embodiment; 
0069 FIG. 71 shows a flowchart of the procedure of the 
process of step S2804 according to the seventh embodiment; 
0070 FIG. 72 shows a flowchart of the procedure of 
launch control process according to the Seventh embodi 
ment, 

0071 FIG. 73 is a figure showing a configuration of the 
VASes 941-948 of the compound machine 100, and rela 
tionship among the VASes 941-948, each application, con 
trol service layer 150 and general OS 121; 
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0072 FIG. 74 shows a database of the eighth embodi 
ment, 

0073 FIG. 75 shows the procedure of launch control by 
the compound machine 100 according to the eighth embodi 
ment, 

0074 FIGS. 76-81 show screens displayed when launch 
Setting is performed according to the eighth embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0075. In the following, embodiments of the image form 
ing apparatus and the method will be described with refer 
ence to figures. 
0.076 (First Embodiment) 
0077 FIG. 1 is a block diagram of an image forming 
apparatus (to be referred to as a compound machine here 
inafter) according to the first embodiment of the present 
invention. As shown in FIG. 1, the compound machine 100 
includes hardware resources and a Software group 110. The 
hardware resources include a black and white line printer 
(B&W LP) 101, a color laser printer 102, and hardware 
resources 103 Such as a Scanner, a facsimile, a hard disk, 
memory (RAM, NV-RAM, ROM and the like) and a net 
work interface. The Software group 110 includes a platform 
120, applications 130 and a virtual application service 140 
(to be referred to as VAS hereinafter). 
0078. The VAS 140 operates as a client process for the 
control Services and operates as a server process for the 
applications. The VAS 140 obtains application information 
before performing install process, in which the install pro 
ceSS is performed for making an application launchable in 
the compound machine. Then, the VAS 140 produces an 
application information file in the hard disk 200. As an 
example of the information that is obtained is product 
information. The product information includes a product ID, 
a vendor name, an application name, a version, a contact 
address (telephone number), required resources, determina 
tion on install, and related application information. The 
product information can be included in an execution file of 
the application, or can be obtained by reading a file via a 
network for example. In addition, when the product infor 
mation has been stored in the hard disk 200, a NVRAM 104, 
an application information table 106 or the like, the product 
information can be obtained by reading one of them. 
0079 The application information included in the appli 
cation execution file can be obtained by the VAS 140 by 
provisionally launching the application to enable interpro 
cess communication between the VAS 140 and the applica 
tion. 

0080. By provisionally lunching the application, the 
application information in the execution file of the applica 
tion can be obtained by the VAS 140 by using interprocess 
communication between the VAS 140 and the application. 
0081. The application is copied to the hard disk from a 
PC card, IC card, SD card and the like, for example. Then, 
install process is performed for the application, in which the 
application is Set to be launchable. In the present embodi 
ment, before performing the install process, the VAS obtains 
the application information that relates to the application, So 
that the VAS can determine whether the application can be 
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installed or not in the compound machine. Whether the 
application can be installed or not is determined according 
to whether the application causes the compound machine to 
operate unstably or to Stop its operation due to lack of 
resources or inconsistency of versions or the like. The reason 
for performing the check of the application before installing 
the application is that it is meaningleSS to install an appli 
cation that cannot be launched, and that, the application may 
adversely affect the operation of the compound machine if 
the application is erroneously launched. 
0082) The platform 120 includes control services for 
interpreting a proceSS request from an application and issu 
ing an acquiring request for hardware resources, a System 
resource manager (SRM) 123 for managing one or more 
hardware resources and arbitrating the acquiring requests 
from the control Services, and a general-purpose OS 121. 
0.083. The control services include a plurality of service 
modules, which are a system control service (SCS) 122, an 
engine control Service (ECS) 124, a memory control Service 
(MCS) 125, an operation panel control service (OCS) 126, 
a fax control service (FCS) 127, a network control service 
(NCS) 128. In addition, the platform 120 has application 
program interfaces (API) that can receive process requests 
from the applications 130 by using predetermined functions. 
0084. The general purpose OS 121 is a general purpose 
operating System Such as UNIX, and can execute each piece 
of Software of the platform 120 and the applications 130 
concurrently as a process. 

0085. The process of the SRM 123 is for performing 
control of the System and for performing management of 
resources with the SCS 122. The process of the SRM 123 
performs arbitration and execution control for requests from 
the upper layer that uses hardware resources including 
engines Such as the Scanner part and the printer part, a 
memory, a HDD file, host I/OS (Centronics I/F, network I/F 
IEEE1394 I/F, RS232C I/F and the like). 
0086) More specifically, the SRM 123 determines 
whether the requested hardware resource is available 
(whether it is not used by another request), and, when the 
requested hardware resource is available, notifies the upper 
layer that the requested hardware resource is available. In 
addition, the SRM 123 performs scheduling for using hard 
ware resources for the requests from the upper layer, and 
directly performs processes corresponding to the requests 
(for example, paper transfer and image forming by a printer 
engine, allocating memory area, file generation and the like). 
0087. The process of the SCS 122 performs application 
management, control of the operation part, display of System 
Screen, LED display, resource management, and interrupt 
application control. 

0088. The process of the ECS 124 controls engines of 
hardware resources including the white and black laser 
printer (B&W LP) 101, the color laser printer (Color LP) 
102, the Scanner, and the facsimile and the like. The proceSS 
of the MCS 125 obtains and releases an area of the image 
memory, uses the hard disk apparatus (HDD), and com 
preSSes and expands image data. 

0089. The process of the FCS 127 provides APIs for 
Sending and receiving of facsimile from each application 
layer by using PSTN/ISDN network, registering/referring of 
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various kinds of facsimile data managed by BKM (backup 
SRAM), facsimile reading, facsimile receiving and printing, 
and mixed Sending and receiving. 
0090 The NCS 128 is a process for providing services 
commonly used for applications that need network I/O. The 
NCS 128 distributes data received from the network by a 
protocol to a corresponding application, and acts as media 
tion between the application and the network when Sending 
data to the network. More Specifically, the process of the 
NCS 128 includes server daemon such as ftpd, httpd, lpd, 
Snmpd, telnetd, Smtpd, and client function of the protocols. 
0091. The process of the OCS 126 controls an operation 
panel that is a means for transferring information between 
the operator (user) and control parts of the machine. In the 
compound machine 100 of the embodiment, the OCS 126 
includes an OCS process part and an OCS function library 
part. The OCS process part obtains an key event, which 
indicates that the key is pushed, from the operation panel, 
and Sends a key event function corresponding to the key 
event to the SCS 122. The OCS function library registers 
drawing functions and other functions for controlling the 
operation panel, in which the drawing functions are used for 
outputting various images on the operation panel on the 
basis of a request from an application or from the control 
service. The OCS function library is dynamically linked to 
the application and each module of the control Services. All 
of the OCS 126 can be configured as a process, or can be 
configured as an OCS library. 
0092. The application 130 includes a printer application 
111 that is an application for a printer having page descrip 
tion language (PDL) and PCL and post script (PS), a copy 
application 112, a fax application 113, a Scanner application 
114 that is an application for a Scanner, a network file 
application 115, a process check application 116 and the new 
applications 117 and 118. These applications are applica 
tions specific for the compound machine 100. When the 
application is launched, the application sends an application 
registration request message with the process ID to the VAS 
140. Then, the VAS 140 performs registration process for the 
application. 
0093 Interprocess communication is performed between 
a process of the application 130 and a process of the control 
Service, in which a function is called, a returned value is 
Sent, and a message is Sent and received. By using the 
interprocess communication, user Services for image form 
ing processes Such as copying, printing, Scanning, and 
Sending facsimile are realized. 
0094. As mentioned above, the compound machine 100 
of the first embodiment includes a plurality of applications 
130 and a plurality of control services, and each of those 
operates as a process. In each process, one or more threads 
are generated and the threads are executed in parallel. The 
control Services provide common Services to the applica 
tions 130. User Services on image formation Such as copy 
ing, printing, Scanning and Sending facsimile are provided 
while the processes are executed in parallel, the threads are 
executed in parallel, and interprocess communication is 
performed. A third party Vendor can develop applications for 
the compound machine 100, and can executes the applica 
tion in an application layer on the control Service layer in the 
compound machine 100. The new applications 117 and 118 
shown in FIG. 1 are the examples. The new application can 
be added or deleted one by one. 
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0.095 FIG. 2 shows an example of a hardware configu 
ration of the compound machine 100. 
0096. The compound machine 100 includes a controller 
160, an operation panel 175, a fax control unit (FCU) 176, 
and an engine part 177 that is hardware resource Such as a 
printer that is specific for image forming processing. The 
controller 160 includes CPU 161, a system memory 162, a 
north bridge (NB) 163, a south bridge (SB) 164, ASIC 166, 
a local memory 167, HDD 168, a network interface card 
(NIC) 169, a SD card slot 170, a USB device 171, an 
IEEE1394 device 172, and a Centronics 173. The memories 
162, 167 may includes RAMs and/or ROMs, for example. 
The FCU 176 and the engine part 177 are connected to the 
ASIC 166 in the controller via a PCI buS 178. The CPU 161 
executeS programs of the application and control Services 
and the like installed in the compound machine 100 by 
reading data from a RAM. 
0097 FIG. 3 is a block diagram showing the configura 
tion of the VAS 140, and relationship among the VAS 140, 
each application, the control service layer 150 and the 
general OS 121. 
0098. The process of the VAS 140 includes a dispatcher 
145, a control thread 144 and an application information 
obtaining thread 141, and a Screen display thread 142 and an 
application check thread 143. The screen display thread 142 
produces an operation Screen on the operation panel. The 
application check thread 143 checks whether the application 
can be installed according to the obtained application infor 
mation. 

0099. The dispatcher 145 monitors message receiving 
from the application 130 or from control services. The 
dispatcher 145 Sends a process request to the control thread 
144, the application information obtaining thread 141, the 
Screen display thread 142 and the application check thread 
143 according to the received message. 
0100. The control thread 144 requests the threads 141 
143 to perform application information obtaining process, 
Screen display process, and application check process. In the 
application check process, the VAS checks whether the 
application adversely affects the compound machine 100 if 
the application is launched. For example, the VAS 140 
obtains application information of an application for which 
install is requested and obtains application information of 
applications that have already been installed. Then, the VAS 
can check resources or versions of the applications to check 
whether the application may adversely affect the compound 
machine. At that time, the Screen display thread 142 displayS 
application information of the application on the operation 
panel 105 by using application information stored in the 
application information file in the hard disk 200. Therefore, 
the user can grasp Status of the application to be installed. 
Thus, even when an application is not determined to be 
installable, the user can understand the reason of the deter 
mination. 

0101. In addition, the control thread 143 controls install 
proceSS and uninstall process, in which the install process is 
performed when the application is determined to be install 
able, and the uninstall process is performed when the 
application becomes unnecessary. 
0102) When the application information obtaining thread 
141 receives a process request from the control thread 143, 
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the application information obtaining thread 141 provision 
ally launches an application that is not installed So as to 
enable interprocess communication between the VAS and 
the application, and obtains application information from the 
application. AS to an application that is installed, by launch 
ing the application, the application information can be 
obtained by interprocess communication. The obtained 
application information is stored in the hard disk 200 as the 
application information file 201. The application informa 
tion is recorded as a record for each application. 
0103) The program of the VAS 140 can be provided as a 
part or a whole of SDK (Software Development Kit). The 
program is provided as an executable file or an installable 
file in an recording medium such as a CD-ROM or a FD. In 
addition, the program file of the VAS 140 can be provided 
via a network. 

0104 FIG. 4 shows relationship between the VAS 140, 
and the hard disk 200 that stores application information, the 
application information table 106, and the NVRAM 104. As 
shown in FIG. 4, the product information stored in the hard 
disk 200 is managed for each application. By Specifying a 
product ID, application information corresponding to the 
product ID can be specified. In addition, the hard disk 200 
Stores data of applications A and C that are copied in the 
compound machine 100. The application B is installed from 
an IC card “F” that is indicated by dotted lines indicates an 
execution file group existing in a path. 

0105 NVRAM 104 is a non-volatile memory that keeps 
memory content even when the power is turned off. The 
NVRAM 104 stores the product ID, launch information, 
additional information for each application. When installing 
an application, information on the application is recorded in 
the NVRAM 104. In addition, the launch information indi 
cates whether the corresponding application is to be 
launched when the power of the compound machine is 
turned on. 

0106 The application information table stores informa 
tion on applications as table data. By Specifying the product 
ID of the application A, the application name, the version 
and the install attribute can be obtained from the table, and 
the information can be displayed on the operation panel. 

0107 FIG. 5 shows a whole procedure for performing 
install proceSS or uninstall proceSS in the compound machine 
100. FIG. 6 is a flowchart showing a subroutine of appli 
cation information obtaining process in step S401 in FIG. 5. 

0108). In step S401 in FIG. 5, the dispatcher 145 requests 
the application information obtaining thread 141 to obtain 
application information of an application via the control 
thread 144. The application information obtaining thread 
141 generates the application information file 201 by per 
forming application information obtaining process shown in 
F.G. 6. 

0109 Then, the control thread 144 reads application 
information from the application information file 201, and 
produces an operation Screen to display the operation Screen 
on the operation panel in step S402. The display screen 
displays the application name, the version, resource infor 
mation and the like for each application. In addition, the 
display Screen shows whether the application can be 
installed or not. By displaying the Screen, the user can 
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understand Status of applications, and the user can Selects 
items in the Screen to proceed install process. 
0110. After the user selects some items, the compound 
machine 100 waits for user input in step S403, and deter 
mines presence or absence of a user request in Step S404. 
The user request is an install request of an application or 
uninstall request of an application. If install of an application 
is requested and the request is permitted, information is 
registered to the NVRAM 104 shown in FIG. 4 in step S405. 
If the request is for uninstalling the application, application 
information is deleted from the NVRAM 104 shown in FIG. 
4 in step S406. 
0111 FIG. 6 is a flowchart showing the operation for 
obtaining the application information. Since the application 
information can not be obtained if the application is not 
launched, the VAS 140 provisionally launches the applica 
tion in step S501. Then, the VAS 140 can obtain application 
information by requesting desired information from the 
application by using interproceSS communication. Accord 
ing to the present embodiment, the VAS 140 obtains the 
product ID in step S502, and refers to the NVRAM 104, so 
that the VAS 140 can determine whether the application is 
already registered or not in step S503. 
0112) If the application is not registered in the NVRAM 
104, the VAS 140 determines whether there is the product 
information file in step S504. If there is not the product 
information file, the VAS 140 obtains application informa 
tion by using interproceSS communication from the appli 
cation in step S505. Then, the product information file is 
produced in step S506, and the VAS 140 determines whether 
the application can be installed or not in step S507. The VAS 
140 reflects the determination result to the product informa 
tion in step S508. For example, The determination is per 
formed by comparing resource information, obtained from 
the application, to be used by the application with available 
resource information of the System of the compound 
machine. 

0113. In step S509, on the basis of the determination 
result, it is determined that the application can be installed 
or not. When there is the product information file in the step 
S504, the application information is obtained from the 
product information file in step S510. After information used 
for determining whether an application is installable is 
obtained in step S511, it is determined whether the appli 
cation is installable in step S509. 
0114. If the application is installable in step S509, an 
installable flag is set in step S512, and the flag is written into 
the application information table in step S516. When the 
application is not installable, not-installable flag is Set in Step 
S513 and the flag is written into the application information 
table in step S516. If the product information is already 
registered in the NVRAM 104 in step S503, the application 
information is obtained from the NVRAM 104 in step S514, 
and installed flag is set in step S515 and the flag is written 
into the application information table in step S516. 
0115) If the above-mentioned process is not completed 
for every application, the step returns to the step S501, and 
the above-mentioned process is repeated. 
0116. According to the compound machine of this 
embodiment, Since the application information is obtained 
for all applications, the Status of applications can be grasped. 
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0117 Next, the provisional launch of the application will 
be described. The provisional launch is different from nor 
mal launch of the application in which Substantive resources 
of the compound machine is used (launch for causing 
functions intended by the application is called "normal 
launch”). In the provisional launch, the application does not 
obtain resources Such as memory areas that are required 
when the application normally operates. In the provisional 
launch, the application only perform interprocess commu 
nication with the VAS 140, in which the application pro 
vides, to the VAS, information on the application. The 
process of the provisionally launched application ends when 
communication between the application and the VAS ends. 
In addition, the function of the provisional launch of the 
application is independent of normal functions of the appli 
cation, and is common to applications for the compound 
machines of the present embodiment. Therefore, for 
example, by providing a program template including the 
function of the provisional launch to a Vendor, the vendor 
can easily develop an application applicable for the com 
pound machine by using the program template. For includ 
ing application information in the application, for example, 
the vendor makes an include file in which the application 
information is included, and includes the include file into the 
application when compiling the application program. 

0118. By providing the provisional launch function to the 
application, the application can provide application infor 
mation to the VAS 140 without normal launch, so that the 
VAS 140 can check the application. 

0119 FIG. 7 shows an example of a program description 
(main function) of an application including the provisional 
launch function. This description can be provided as the 
program template. As shown in FIG. 7, whether the appli 
cation is provisionally launched or normally launched is 
determined by an argument (-V). Accordingly, one of normal 
launch and provisional launch can be easily Selected when 
the VAS 140 launches the application. That is, when provi 
Sional launch is selected by using argument (-V), the appli 
cation is provisionally launched So that application infor 
mation is notified. If provisional launch is not Selected, the 
application is normally launched So that intrinsic operation 
of the application can be performed. 

0120) The VAS 140 obtains information from the appli 
cation and determines whether the application is installable 
in this embodiment. Instead of this procedure, a procedure 
shown in FIG. 8 can be adopted. In the procedure shown in 
FIG. 8, after the VAS 140 determines that the application is 
installable, the VAS 140 asks the application whether the 
application is actually installable in step S601. If the appli 
cation notifies the VAS 140 that the application is installable 
in step S602, the VAS 140 performs the install process for 
the application in step S603. 

0121 Between the step S601 and the step S602, the 
application may obtains System. information (resource data 
or configuration data) from the VAS 140, and the application 
may determines whether the application itself is installable 
according to the System information. 

0122) In this embodiment, the VAS 140 obtains the 
application information from the execution file of the appli 
cation. Instead of this method, for example, the VAS 140 
also can obtain the application information from a file that 
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includes the application information. By Storing the file in a 
server, the VAS 140 can obtain the application information 
via a network. 

0123. In addition, displaying the Screen on the operation 
panel and checking applications can be respectively per 
formed by a program other than the VAS 140. 
0124 (Second Embodiment) 
0.125. In this embodiment, examples of screens displayed 
by the screen display thread 142 can be described in more 
detail. 

0.126 FIGS. 9-36 show state transition of operation 
screens displayed on the operation panel 105. FIG. 9 shows 
an authentication Screen of an initial Setting Screen. FIGS. 
10-16 show screens for file copy operations. FIGS. 17-28 
show screens for install operations. FIGS. 29-36 shows 
Screens for uninstall operations. 
0127. In the authentication screen shown in FIG. 9, a 
user ID and a password are input. After input them and the 
OK button 210 is pushed, a desired mode can be selected. In 
this embodiment, an application is copied in the compound 
machine 100 before installing the application. As shown in 
FIG. 10A, a file copy Screen is displayed, and a storing 
destination of a file to be copied is selected. In this embodi 
ment, a destination can be Selected among from memory 
card 211, SD card 212 and via-network 213. AS Sown in 
FIG. 10B, when via-network 213 is selected and the OK 
button 216 is pushed, a download screen shown in FIG. 11A 
or a copy screen shown in FIG. 11B is displayed. The 
download Screen is for downloading an application by using 
Web. The copy Screen is for copying an application by using 
LAN network. When cancel button 215 is pushed in FIG. 
10B, the screen is returned to FIG. 10A. When the EXIT 
button 214 is pushed, the screen is returned to FIG. 9 in 
which the authentication Screen is not shown. 

0128 FIG. 12A shows a case in which the memory card 
211 is selected. FIG. 12B shows a case in which the SD card 
212 is selected. When the OK button is pushed, the screen 
is changed to FIG. 13A in which a file list produce waiting 
screen is displayed. When the CANCEL button 221 is 
pushed, the screen is returned to FIG. 10A. FIG. 13B shows 
the file list 222. 

0129 FIG. 14A shows a screen in which SimpleCopy 
225 is selected from the file list. FIG. 14B shows a screen 
in which SimplePrint 223 is selected additionally. When the 
OK button 216 is pushed in FIG. 14A, the screen is changed 
to a waiting screen shown in FIG. 15A. If there is the same 
file, a warning screen shown in FIG. 15B is displayed in 
which confirmation for overwriting is displayed. When 
copying of the file ends, a screen shown in FIG. 16 is 
displayed. At this time, copying of the application into the 
compound machine is completed. 
0130 FIG. 17 shows an example of an install operation 
Screen. When an install tag is Selected, the before-mentioned 
application information is obtained. 
0131 FIG. 17A shows information such as “registration 
allowed”, “registration not allowed”, and “registered”. The 
“registered” means that the application information is 
recorded in the NVRAM by performing install process. 
When the VAS 140 refers to the NVRAM, the VAS 140 can 
determine whether the application is already registered or 
not. 
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0132) The “registration not allowed' is shown when the 
VAS 140 determines that the application can not be installed 
in the compound machine 100 for some reason. For 
example, when a resource to be used by the application is not 
provided on the compound machine 100, the application is 
determined to be not-installable. 

0133) The “not registered (registration allowed)” means 
that the install process is not yet performed although the 
application is installable. 
0134). As shown in FIG. 17B, when SimpleCopy 235 that 
is an installable application is Specified, the field of the 
application blinks. On the other hand, as shown in FIG. 
19A, when a registration-not-allowed application 234 is 
specified, the screen is changed to FIG. 19B, and informa 
tion indicating the application cannot be installed and the 
reason are displayed. Information used for displaying this 
message was Stored in the compound machine when the 
VAS 140 obtained application information. 
0135) In the screen shown in FIG. 17A, when an appli 
cation is Selected for install, a medium that is an origination 
(a medium in which the application is copied) and a medium 
that is a destination in which the application exists after it is 
installed may be displayed as shown in FIG. 18. In this case, 
the destination can be Selected. For example, as shown in 
FIG. 18, an application copied in the SD card can be 
installed in the SD card. 

0.136 When an installed application is selected, the 
screen changes from FIG. 20A to FIG. 20B, and a warning 
Screen is displayed. When an installable application is 
Selected, after a registration waiting Screen 240 shown in 
FIG. 21A is displayed, a registration end Screen shown in 
FIG.21B is displayed. Then, application registration (appli 
cation install) ends. As a result, as shown in FIG. 22, the 
number of installed applications increases. 

0137 FIG. 23A shows another example in which 
installed applications and not-installable applications are 
shown. From the state of FIG. 23B, when nothing is 
Selected, the screen is returned to FIG. 23A. As shown in 
FIG. 24A, a plurality of applications can be Selected as 
applications to be installed. As shown in FIG. 24B, even if 
an application is Selected, the Selection can be canceled. 

0138. As shown in FIG. 25A, when a not-installable 
application is Selected, a warning Screen is displayed as 
shown in FIG. 25B. As shown in FIG. 26A, when an 
installed application is Selected, a warning Screen shown in 
FIG. 26B is shown, in which a warning indicating that 
Setting values would be initialized is shown. AS shown in 
FIG. 27A, while the application is being registered, the 
Screen is changed to a waiting Screen. Then, an completion 
result is shown in FIG. 27B. Then, as shown in FIG. 28, 
application names that are installed are shown. 
0.139 AS to uninstall process, the screen shown in FIG. 
29A is shown. FIG. 29B shows a screen in which an 
application to be uninstalled is Selected. When an applica 
tion for which uninstall is not allowed is Selected, warning 
Screens shown in FIGS. 30A-30B are shown. When uninstall 
is allowed, FIGS. 31A and 31B are shown, and uninstall 
result is shown as shown in FIG. 32. 

0140 FIGS. 33 and 34 are examples of uninstall screens 
when a key is already assigned to the application. AS shown 
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in FIG. 34A, when SimpleScan is selected, a screen shown 
in FIG. 34B is shown in which whether key assignment is 
released and the application is uninstalled is inquired. When 
OK is pushed, the screens shown in FIGS.35A and 35B are 
shown, and uninstall result is shown in FIG. 36. 

0141 AS mentioned above, according to the compound 
machine 100 of this embodiment, copy process, install 
proceSS and uninstall proceSS can be easily operated by using 
the operation screens shown in FIGS. 9-36. Since various 
pieces of application information are shown on the operation 
panel, the user can Select Screens Sequentially according to 
displayed application information. As a result, easy opera 
tion can be realized. 

0142. In the examples shown in FIGS. 9-36, the com 
pound machine 100 determines whether an application is 
installable, and the determination result is shown on the 
operation panel. However, the compound machine 100 can 
be also configured such that the compound machine 100 
Simply displays information necessary for determining 
whether an application is installable So that the user per 
forms the determination. In this case, for example, version 
information of APIs used in the application and version 
information of APIs actually used in the compound machine 
may be displayed. In addition, a resource amount to be used 
by the application and an available resource amount that 
actually can be used in the compound machine may be 
displayed Such that they can be compared. 

0143. The above-mentioned series of screens can be 
displayed on an apparatus Such as a PC connected to the 
compound machine via network, and install process and the 
like can be performed from the apparatus. 

0144. In the case, the net file application 115 shown in 
FIG. 1 has a Web server capability. A Java program that is 
a part of the net file application 115 generates a Series of the 
Screens and performs install process and the like for the 
compound machine 100 by using the so-called “servlet” 
method. The PC include a Web browser. 

0145 The configuration of the net file application 115 is 
Sown in FIG. 37. As shown in FIG. 37, the net file 
application 115 includes a Web server 1151, a JVM (Java 
virtual machine) 1152 and a Java program 1153. The net file 
application 115 receives a request from the PC. Then, the net 
file application 115 performs the install proceSS and gener 
ates a HTML file and returns the HTML file to the PC. 

0146 The screen can be displayed on the PC simulta 
neously with displaying the same Screen on the operation 
panel of the compound machine, or the Screen can be 
displayed only on the PC. When the screen is displayed on 
the PC Simultaneously with displaying the same Screen on 
the operation panel, for example, the net file application 115 
obtains drawing information from the OCS, and converts the 
drawing information into HTML and sends the HTML. 

0147 (Third Embodiment) 
0.148. In the following, the third embodiment of the 
present invention will be described. The functional configu 
ration of the compound machine 100 of the third embodi 
ment is the same as that of the first embodiment. That is, the 
functional configuration of the compound machine 100 of 
the third embodiment is shown in FIG. 1. 
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0149 AS to a general personal computer, if a plurality of 
applications are launched one by one, there is a possibility 
that the PC hangs due to lack of resources. On the other 
hand, as to the compound machine 100 of the present 
invention, the preinstalled applications Such as the copy 
application do not hang. 

0150. However, since the compound machine 100 can 
install a new application developed by a third vendor or a 
user, there may be a case in which lack of resource occurs 
when launch Setting is performed for a new application if a 
plurality of applications are already Set to be launched. 
0151. The “launch setting” is performed for setting an 
installed application to be launched when the compound 
machine 100 is powered on. That is, in the compound 
machine 100 of this embodiment, the application is not 
launched only by installing the application. It is necessary to 
perform launch Setting on the application for launching the 
application. By performing the launch Setting, information 
indicating that the application is to be launched is Stored in 
a memory. Then, when the compound machine 100 is 
powered on, the information is referred to So that the 
application is launched. 

0152 The VAS 140 obtains information on resources to 
be used by the application (also referred to as necessary 
resource information) from the application, and generates a 
resource use information file by using the information in the 
hard disk (HD 200). A text memory area size, a heap area 
Size and a Stack area Size are examples of the information on 
resources to be used. The text memory area is a memory area 
in which programs of each application are loaded. The heap 
area is a memory area in which each application dynami 
cally keeps. The Stack area is an area that is kept for Storing 
arguments that are used for calling external modules by each 
application. 

0153. The information on the necessary resource amount 
is included in the execution file of the application when 
developing the application. Then, the VAS 140 provisionally 
launches the application So as to obtain the information by 
using interproceSS communication. 

0154) In addition, by storing the information on resources 
to be used by the application in a file, the VAS 140 can 
obtain the necessary resource information by referring to the 
file. 

0.155) Further, if the application has been actually 
executed on the compound machine 100, the VAS 140 can 
obtain the necessary resource amount by obtaining the 
resource usage records of the application. 

0156 The VAS 140 also obtains an available resource 
amount in the compound machine 100 by Subtracting 
resource amounts already used by applications and System 
programs from the whole resource amount of the compound 
machine 100. As the resource amounts already used by 
applications and System programs, usage records that are 
recorded in the compound machine can be used. The 
resource amounts already used by applications and System 
programs can be recorded in the resource use information 
file, and the VAS 140 can refer to them. 

O157 At the time when the launch setting is performed 
for an application, the VAS 140 compares the necessary 
resource amount for the application and the available 
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resource amount. When the resource amount lacks in the 
compound machine, launch is restricted, that is, launch 
Setting is not performed for the application. In addition to 
that, if the application has a limited execution mode, the 
VAS 140 may set the application to run by the limited 
execution mode; in which the limited execution mode is a 
mode in which, for example, if the memory area is not 
enough, the application runs by using the hard disk area 
instead of the memory area. 
0158. The resource check and the launch restriction can 
be performed not only when the launch Setting is performed 
but also when the application is just actually launched. 
0159 FIG. 38 is a block diagram showing the configu 
ration of the VAS 140 of this embodiment, and the relation 
ship among the VAS 140, the applications, the control 
service layer 150 and the general OS 121. 
0160 In the process of the VAS 140, a dispatcher 144, a 
control thread 143, a resource use information obtaining 
thread 1141, and an application launch restriction thread 
1142 operate. 
0.161 The dispatcher 144 monitors message receiving 
from the application or the control Services, and Sends a 
proceSS request accordion to the message. 
0162. In a situation in which an application is actually 
launched, when the dispatcher 144 receives an application 
launch request message from the control Service, the dis 
patcher 144 Sends the received application launch request 
message to the control thread 143. The control thread 143 
Sends a proceSS request to the resource use information 
obtaining thread 1141 and the application launch restriction 
thread 1142. 

0163. In a situation in which launch setting is performed, 
for example, the dispatcher 144 Sends a proceSS request 
message to the control thread 143, and the control thread 143 
Sends a proceSS request to the resource use information 
obtaining thread 1141 and the application launch restriction 
thread 1142. 

0164. The control thread 143 can determine whether 
resource use information is recorded for an application that 
is installed by referring to the resource use information file 
12O1. 

0.165. Then, the control thread 143 obtains the resource 
use information from the resource use information obtaining 
thread, and Sends the resource use information to the appli 
cation launch restriction thread 1142. The application launch 
restriction thread 1142 may refer to the resource use infor 
mation file 1201. The application launch restriction thread 
1142 compares the available resource amount and the nec 
essary resource amount. If the necessary resource amount is 
larger than the available resource amount, the application 
launch restriction thread 1142 performs launch restriction 
proceSS. 

0166 When the resource use information obtaining 
thread 1141 receives a process request from the control 
thread 143, the resource use information obtaining thread 
1141 refers to a proc structure (or u area 212) of the general 
OS 121 to obtain the text memory area size, heap area size 
and the Stack area Size used by an application. Then, the 
resource use information obtaining thread 1141 produces the 
resource use information file 1201 in the hard disk (HD) 
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200. The resource use information is recorded for each 
application as a record. Instead of this, as mentioned before, 
the resource use information obtaining thread 1141 may 
obtain necessary resource information from the application 
that is included in the execution file of the application, and 
record the resource information in the resource use infor 
mation file 1201. 

0167. In addition, the resource use information obtaining 
thread 1141 can obtain resource amounts that are used by 
current processes from the proc Structure 211, in which the 
currently used resource amounts are used for calculating the 
available resource amount. 

0168 Instead of performing the above-mentioned pro 
cessing by using the threads, the VAS 140 may be configured 
as One proceSS. 

0169 FIG. 39 shows an example of the resource use 
information file 1201 Stored in the HDD 200. As shown in 
FIG. 39, the resource use information file 1201 Stores the 
text memory area size, heap area Size and the Stack area size 
for each application ID (also referred to as product ID). 
0170 This file may store configuration data of the com 
pound machine 100, for example, ADF. By doing so, launch 
restriction can be performed according to the configuration 
data. For example, if the compound machine 100 does not 
have the ADF, launch of an application that uses the ADF 
may be restricted. 
0171 FIG. 40 shows an example of the proc structure 
211 that is referred to by the resource use information 
obtaining thread 1141. As shown in FIG. 40, the proc 
Structure 211 includes process ID (p pid), text memory area 
size, heap memory area Size and Stack area Size for each 
process. The proc Structure is updated by the general OS 
when a proceSS is executed, when a proceSS ends, and when 
the Status of the process changes. 
0172 In addition, the resource use information obtaining 
thread 1141 obtains resource amounts used by applications 
and System programs that are already Set to be launched 
from the proc Structure 211, and calculates the available 
resource amount by Subtracting the currently used resource 
amounts from the whole resource amount of the compound 
machine. 

0173 When the application launch restriction thread 
1142 receives a launch request for a new application or 
receives a launch Setting request, the application launch 
restriction thread 1142 refers to the resource use information 
file 1201, and obtains information on resources to be used by 
the new application. In addition, the application launch 
restriction thread 1142 obtains the available resource 
amount, for example, from the resource use information 
obtaining thread 1141. Then, the application launch restric 
tion thread 1142 compares them and determines whether 
launch of the new application needs to be restricted. 
0.174. In a case of launch setting, when the application 
launch restriction thread 1142 determines that application 
launch restriction is necessary, the application launch 
restriction thread 1142 displays an after-mentioned warning 
SCCC. 

0.175. In a case of actual launching, when the application 
launch restriction thread 1142 determines that application 
launch restriction is necessary, the application launch 
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restriction thread 1142 sends a launch restriction request 
message to an application that Sent the application launch 
request. When the application launch restriction thread 1142 
determines that application launch restriction is not neces 
Sary, the application launch restriction thread 1142 sends a 
launch request message to the application So that normal 
launch proceSS is performed. 
0176 FIG. 41 shows a figure of a screen displayed on the 
operation panel in which launch restriction levels are shown 
by using a histogram. This Screen is displayed when launch 
setting is performed. The histogram shown in FIG. 41 
indicates the available resource amount that is obtained by 
Subtracting resources used by applications and System pro 
grams that are preinstalled in the compound machine from 
the whole resource amount. That is, the figure visually 
shows how to divide remaining resources among new appli 
cations. By using the Screen, the user can visually determine 
how to divide remaining resources among new applications. 
The histogram shows a resource amount to be used by a user 
application 221 that is Set to be launched first, and resource 
amount to be used by a user application 222 that is Set to be 
launched Secondly. AS for a user application 223 for which 
launch Setting has not been performed, predicted resource 
amount is shown. In the example of FIG. 41, if launch 
Setting is performed for the user application 223, the 
resource amounts reach a dangerous level. Thus, launch 
Setting can not be performed for the user application 223. In 
the Screen, the launch restriction levels are shown by using 
colors, for example, Safe (blue), warning (yellow) and 
danger (red). In addition, at the position of the dangerous 
level, the histogram may blink, or a voice guidance or 
warning Sound may be output. 
0177 Examples of screens displayed on the operation 
panel will be shown in the following. Each Screen is 
displayed by the VAS 140, for example. 
0.178 FIG. 42 shows a launch setting screen in which 
launch Setting has been performed for "simple Scanner” and 
“simple copy'. AS shown in the figure, memory amounts to 
be used by the “simple scanner” and “simple copy' are 
shown in the histogram 251. 
0179 Next, when “simple print” is selected for perform 
ing launch setting as shown in FIG. 43, the part of “simple 
print” blinks for a second. Then, the value of the histogram 
becomes 100% and the histogram blinks. 
0180. After that, screens shown in FIGS. 44 and 45 are 
displayed. FIG. 44 is a screen for advising to select another 
application. By pushing the OK button, the Screen returns to 
FIG. 42. FIG. 45 is an example of a screen in which launch 
Setting can be performed even if enough memory is not 
included in the compound machine. When an application for 
which any key is not assigned is Selected, a Screen shown in 
FIG. 46 is displayed. 
0181. In the screen of FIG. 42, when “simple scanner” is 
Selected and when launch Setting ends, a Screen shown in 
FIG. 48 is displayed after the screen of FIG. 47. As shown 
in FIG. 48, the value of the histogram is increased by the 
memory amount to be used by the “simple Scanner. 
0182. When releasing launch setting for an application, 
screens shown in FIGS. 49-53 are displayed. In the state of 
FIG. 49, when “simple scanner” is selected for releasing 
launch setting, “simple scanner' blinks as shown in FIG. 50. 
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If OK is pushed, a screen shown in FIG. 51 is displayed. 
Then, if OK is pushed, a screen of FIG. 53 is shown via 
FIG. 52. As shown in FIG. 53, a memory amount of the 
Simple Scanner is decreased from the histogram. 
0183 The application launch restriction process per 
formed by the VAS 140 of the compound machine 100 will 
be described with reference to a flowchart of FIG. 54. FIG. 
54 shows a procedure performed by the VAS 140 when 
performing launch Setting. 
0184. When the VAS 140 receives a launch setting 
request for an application in step S1601, the VAS 140 checks 
whether there is resource use information for the application 
by referring to the HD 200 in step S1602. 
0185. When the resource use information file exists, the 
VAS 140 obtains the resource use information from the 
resource use information file 1201 in step S1603. If the 
resource use information file does not exist in step S1602, 
the VAS 140 produces the resource use information file in 
step S1604. For example, the control thread 143 requests the 
resource use information obtaining thread 1141 to produce 
the resource use information file, So that the resource use 
information obtaining thread 1141 produces the resource use 
information file. 

0186 The procedure for producing the resource use 
information file will be described later with reference to 
FIG 56. 

0187 Next, the VAS 140 obtains the available resource 
amount in step S1605. For calculating the available resource 
amount, resource amounts of applications for which launch 
Setting has already been performed can be obtained from the 
proc Structure by using a System call or a Service function 
call. The system call is provided by the general OS, and the 
service function is provided by the control service layer 150. 
In addition, if the resource amounts are included in the 
resource use information file 1201, the resource amounts can 
be also obtained from the resource use information file 1201. 

0188 Next, the VAS 140 compares the necessary 
resource amount to be used by the application for which 
launch Setting is requested with the available resource 
amount in step S1606. The application launch restriction 
thread 1142 determines whether the necessary resource 
amount is larger than the available resource amount in Step 
S1607. If the necessary resource amount is larger than the 
available resource amount, a screen shown in FIG. 44 is 
displayed in step S1608. If the necessary resource amount is 
not larger than the available resource amount, launch Setting 
is normally performed in step S1609. 
0189 If the application has a mode in which the appli 
cation runs by using a hard disk area instead of a memory 
area, a Screen for asking the user whether to use the mode 
can be displayed. When the user selects the mode, the 
application is executed by using the mode. The VAS 140 can 
know that the application has the mode by referring to the 
application information. 
0190 FIG. 55 is a flowchart for performing launch 
restriction proceSS when an application is launched. 
0191) When the dispatcher 144 receives an application 
launch request message from the control Service layer, the 
dispatcher 144 Send the message with a process ID to the 
control thread 1143. The control thread 143 determines 
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whether the application that is requested to launch is an 
application other than the preinstalled applications Such as 
the copy application, that is, whether the application that is 
requested to launch is a new application in step S1701. If the 
application is the new application in step S1702, the control 
thread 143 checks whether there is resource use information 
for the application by referring to the HD 200 in step S1703. 
0.192 When the resource use information file exists for 
the application, the control thread 143 obtains the resource 
use information from the resource use information file 1201, 
and sends the resource use information to the application 
launch restriction thread 1142 in step S1704. If the resource 
use information file does not exist in step S1703, the control 
thread 143 requests the resource use information obtaining 
thread 1141 to produce the resource use information file, so 
that the resource use information obtaining thread 1141 
produces the resource use information file 1201 for the new 
application in step S1705. After the file is produced, the step 
S1704 is performed. 
0193 Next, the VAS 140 obtains the available resource 
amount in step S1706. 
0194 Next, the VAS 140 compares the necessary 
resource amount to be used by the new application for which 
launch is requested with the available resource amount in 
step S1707. The application launch restriction thread 1142 
determines whether the necessary resource amount is larger 
than the available resource amount in step S1708. If the 
necessary resource amount is larger than the available 
resource amount, a Screen of warning is displayed in Step 
S1709. If the application has the mode in which the appli 
cation runs by using a hard disk area instead of a memory 
area, a Screen for asking the user whether to use the mode 
can be displayed. When the user selects the mode, the 
application may be executed by using the mode. 
0.195. If the necessary resource amount is not larger than 
the available resource amount, the new application is nor 
mally launched in step S1710. 
0196. FIG. 56 shows a flowchart for explaining the 
operation of the VAS 140 when the resource use information 
file is produced. 
0.197 First, the VAS 140 provisionally launches applica 
tions from which the VAS 140 wants to obtain resource 
information in step S1801. Then, the VAS 140 obtains 
resource information from the application by using inter 
process communication in step S1802. Then, the VAS 140 
produces the resource use information file 1201 by using the 
obtained resource information in step S1803. FIG. 39 is an 
example of the resource use information file in which text 
memory area size, heap area Size and Stack area Size are 
recorded for each application ID. 
0198 If the application has been launched and the actual 
record of resource usage of the application is Stored in the 
proc structure 211, the VAS 140 can obtain the usage record 
instead of obtaining information from the application. By 
updating the resource use information file by using the 
actual records, updated resource information can always be 
obtained, that is, learning capability is provided. If the actual 
usage record changes each time when obtaining the record, 
the mean value or the maximum value of the records can be 
used as recourse information to be recorded in the resource 
use information file 1201. 
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0199. In the case in which the resource use information 
file 1201 is produced by using the proc structure 211 in the 
RAM 210, when the resource use information obtaining 
thread 1141 receives the process ID, the product ID and the 
resource use information obtaining request message from 
the control thread 143, the resource use information obtain 
ing thread 1141 refers to the proc Structure 211, and Searches 
for a position of a block of the process ID of the application 
ID. Then, the resource use information obtaining thread 
1141 obtains the resource use information from the block of 
the process ID, and records the obtained information in the 
resource use information file 1201 with the application ID. 
0200. According to the compound machine of this 
embodiment, it can be prevented that the compound 
machine operates unstably due to lack of resources. In 
addition, the new applications developed by the user or the 
third vendor can be executed Safely. 
0201 In this embodiment, the VAS 140 performs the 
resource use information obtaining proceSS and the applica 
tion launch restriction process for all applications 130. 
However, the VAS 140 can be also configured so as to cover 
a part of applications. For example, the VAS 140 may 
perform the resource use information obtaining process and 
the application launch restriction process only for the new 
applications 117 and 118. 
0202) In addition, considering that the resource use 
amount of the new application may change, the VAS 140 
may perform launch restriction on the new application even 
when the necessary resource amount is Smaller than the 
available resource to Some extent. 

0203 (Fourth Embodiment) 
0204 The compound machine 100 of the third embodi 
ment includes one VAS for all applications. According to the 
compound machine of the fourth embodiment, a plurality of 
VASes are launched for each application in which each VAS 
performs the resource use information obtaining process and 
the application launch restriction process for a correspond 
ing application. 
0205 FIG. 57 is a block diagram of the compound 
machine of the fourth embodiment. As shown in FIG. 57, 
the compound machine 800 is different from the compound 
machine 100 of the third embodiment in that a plurality of 
virtual application services 841-848 operate for each appli 
cation. 

0206. The VASes 841-848 performs the resource use 
information obtaining proceSS and the application launch 
restriction proceSS for a corresponding application for the 
printer application 111, copy application 112, fax application 
113, the scanner application 114, the net file application 115 
and the proceSS check application 116 and the new applica 
tions 117 and 118. 

0207 FIG. 58 is a figure showing a configuration of the 
VAS 841-848 of the compound machine 800 of the fourth 
embodiment, and relationship among the VAS 841-848, 
each application, control service layer 150 and general OS 
121. 

0208 According to the compound machine 800 of the 
fourth embodiment, different from the compound machine 
100 of the third embodiment, as shown in FIG. 58, a VAS 
control process (daemon) 801 operates between the VASes 
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and each application. The VAS control process 801 gener 
ates the VASes 841-848 for each corresponding application. 
The operation of the VAS control process 801 is similar to 
that of the control thread 143. 

0209 Each process of the VASes 841-848 includes the 
dispatcher 145 and the threads 1141 and 1142. The function 
of each thread of the compound machine 800 is the same as 
that of corresponding thread of the third embodiment. 
According to the fourth embodiment, the processing for 
each application can be performed in parallel, So that the 
launch restriction process can be performed efficiently. 

0210. According to the third and fourth embodiments, the 
text memory area, the heap memory area, and the Stack 
memory area are examples, and other resources can be used 
for application launch restriction. 

0211 (Fifth Embodiment) 
0212. In the following, the fifth embodiment of the 
present invention will be described. The functional configu 
ration of the compound machine 100 of the fifth embodi 
ment is the same as that of the first embodiment. That is, the 
functional configuration of the compound machine 100 of 
the third embodiment is shown in FIG. 1. 

0213. In this embodiment, the VAS 140 obtains applica 
tion compatibility information and produces an application 
compatibility information in an hard disk (after-mentioned 
HD 200), in which the application compatibility information 
indicates incompatible applications for each application. AS 
to mutually incompatible applications, exclusive control is 
required. 
0214. The following example pairs of applications 
require exclusive control. An example is a pair of applica 
tions of the same type Such as a pair of authentication 
applications, and a pair of billing applications. In addition, 
each of a pair of printer applications and a pair of display 
applications require exclusive control, Since the applications 
of each of the pairs may scramble the same device (printer 
or display part). Further, a pair of the same applications of 
different versions requires exclusive control. 
0215. In addition, exclusive control is necessary for the 
following cases. 

0216. As a first case, exclusive control is required for an 
application that requires large memory area. The exclusive 
control is also required for an application that uses very large 
CPU power. 

0217. In addition, exclusive control is necessary for 
applications that generate RAW files of different formats in 
order to prevent problems due to format mismatch. 
0218. In addition, as to an authentication or billing appli 
cation, there are applications Suitable for a specific authen 
tication or billing application. For example, in a case in 
which a Scanner application A and a copy application A are 
Suitable for an authentication application A, and a Scanner 
application B and a copy application B are Suitable for an 
authentication application B, exclusive control is necessary 
between the authentication application A and the Scanner/ 
copy applications B if authentication methods of the authen 
tication applications A and B are different. In addition, 
exclusive control is necessary between the authentication 
application B and the Scanner/copy applications A. 
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0219. In addition, exclusive control is necessary between 
a log obtaining application and a copy application wherein 
the log obtaining application produces thumbnails of copied 
images, and the copy application instantaneously deletes 
image data in the hard disk. 
0220) Further, for example, if there is an arrangement that 
applications of Vendor A and Vendor B can not be executed 
Simultaneously in an compound machine, exclusive control 
is necessary. 
0221) When the VAS 140 obtains the application com 
patibility information, the VAS 140 also obtains attribute 
information of each application. The attribute information is 
used, for example, for displaying a Screen. 
0222. In addition, the VAS 140 obtains the application 
compatibility information by provisionally launching the 
application by using interproceSS communication. The VAS 
140 may obtain the application compatibility information 
from an external Server. 

0223) When launch setting is performed or when an 
application is launched, the VAS 140 detects incompatible 
applications according to the application compatibility 
information So as to perform launch control. For example, if 
incompatible applications are detected, one application is 
launched and another application is not launched. 
0224 FIG. 59 shows the configuration of the VAS 140 of 
the fifth embodiment, and shows relationship between the 
VAS 140, each application, the control service layer 150 and 
the general OS 121. 
0225. The process of the VAS 140 includes a control 
thread 143, an application compatibility information obtain 
ing thread 2141 and an application launch restriction thread 
2142. Processing by the VAS 140 can be also performed 
without using the threads. 
0226. The dispatcher 144 monitors message receiving 
from an application or a control Service. The dispatcher 144 
Sends a process request to the control thread 143, the 
application compatibility information obtaining thread 2141 
and the application launch restriction thread 2142 according 
to the received message. In this embodiment, when the 
dispatcher 144 receives application launch request message 
for applications, the dispatcher 144 Sends the message to the 
control thread 143. The control thread 143 sends a process 
request to the thread 2141 and the thread 2142. 
0227 Application launch restriction process of this 
embodiment is execution control proceSS in which only one 
application in a pair of applications is launched and another 
application is not launched. 
0228. When the application compatibility information 

file 2201 does not include application compatibility infor 
mation for all installed applications, the control thread 143 
can request the thread 2141 to obtain necessary application 
compatibility information. The obtained application com 
patibility information is Stored in the application compat 
ibility information file 2201. 
0229 When the application compatibility information 

file 2201 includes necessary application compatibility infor 
mation, the control thread 143 requests the application 
launch restriction thread 2142 to perform application launch 
restriction according to the application compatibility infor 
mation. 
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0230. The application compatibility information obtain 
ing thread 2141 obtains application compatibility informa 
tion by using interprocess communication, and Stores the 
information in the application compatibility information file 
2201. In addition, if the application compatibility informa 
tion can be obtained via a network, the application compat 
ibility information obtaining thread 2141 receives necessary 
information from the network by using the NCS 128. The 
application compatibility information is recorded as a record 
for each application. 
0231. The application compatibility information file 2201 
can be stored in the compound machine 100 by the user. In 
addition, when the application compatibility information file 
2201 can be downloaded from a server, the VAS 140 can 
obtain the application compatibility file 2201 from the 
SCWC. 

0232 Although the above-mentioned operation of each 
threads is an operation when an application is launched, 
Similar operation can be performed when launch Setting is 
performed. Application launch restriction process for the 
launch Setting is, for example, displaying mutually incom 
patible applications and performing launch Setting only for 
one Selected application. 
0233 FIG. 60 shows an example of the application 
compatibility information file 2201 stored in the HDD 200. 
AS shown in the figure, the file includes, for each application 
ID (can be referred to as product ID), one or more applica 
tion IDs that are incompatible with an application. In addi 
tion, the HD 200 stores a file shown in FIG. 61. The file 
shown in FIG. 61 includes, for each application ID, appli 
cation attribute, operation target, application name (file 
name), version and the like. The information can be used for 
displaying a Screen, and also can be used for determining 
which application should be launched among incompatible 
applications. 

0234. The application launch restriction thread 2142 
refers to the application compatibility information file 2201, 
determines whether there are incompatible applications. If 
there are incompatible applications, the application launch 
restriction thread 2142 performs execution control in which 
only one application is launched among the incompatible 
applications. In this process, it is necessary to determine 
which application to launch when execution control is 
performed. For example, by assigning higher priority to an 
application having a newer version for applications having 
the same name, an application can be automatically deter 
mined to launch among incompatible applications by using 
information shown in FIG. 61. Alternatively, by displaying 
the incompatible applications on the operation panel, the 
user can Select an application. 

0235 FIG. 62 shows an example of a user selection 
Screen for applications that can not be launched at the same 
time. As shown in FIG. 62, the screen shows a launch 
requested application list 2211, an incompatible application 
list 2212 and a radio button 2212 used when user selects an 
application. The user can Selects an application by using an 
operation key. 

0236 When the application launch restriction thread 
2142 determines that application launch restriction is nec 
essary, the application launch restriction thread 2142 sends 
a launch restriction request message to an application that 
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can not be launched. On the other hand, when the application 
launch restriction thread 2142 determines that launch restric 
tion is not necessary, the thread 2142 sends a launch request 
message to each application, So that the applications are 
normally launched. In addition, when launch restriction is 
necessary, a launch request message is Sent to an application 
to be launched according to the exclusive control. 
0237 Next, the application launch restriction process by 
the VAS 140 will be described. FIG. 63 shows a flowchart 
of the procedure. 
0238 When the dispatcher 144 receives an application 
launch request message from the control Service layer 150 in 
step S2501, the dispatcher 144 sends the message to the 
control thread 143 with a process ID of the application. The 
control thread 143 determines whether launch is requested 
for a plurality of applications in step S2502. When a 
plurality of applications are requested to launch, it is deter 
mined whether the application compatibility information file 
2201 exists in step S2503. When the file exists, the control 
thread 143 refers to the file in step S2504. When the file does 
not exist, the application compatibility information file is 
generated in step S2505, and the generated file is referred to. 
The process of the step S2505 will be described later with 
reference to FIG. 64. 

0239). The application launch restriction thread 2142 
determines whether there are a pair of incompatible appli 
cations among the launch requested applications in Step 
S2506. If such pair exists, launch restriction process is 
performed in step S2507. The launch restriction process will 
be described in detail later with reference to FIG. 65. 

0240) If there is no pair of incompatible applications, 
normal launch process is performed in step S2508. 
0241 FIG. 64 is a flowchart for explaining the process of 
generating the application compatibility information file 
2201. First, the control thread 143 determines whether 
application compatibility information can be obtained via a 
network in step S2601. When the information can not be 
obtained via the network, the VAS 140 provisionally 
launches the application that is requested to launch in Step 
S2602. Then, the VAS 140 obtains the application compat 
ibility information in step S2603 from the application. Then, 
the file 201 for the application is produced by using the 
application compatibility information in step S2604. The 
application compatibility information for an application 
corresponds to a record of the file shown in FIG. 60. 
0242. As mentioned before, instead of producing the 
application compatibility information file 2201, the user 
may prepare the application compatibility information file 
2201 and store it in the compound machine 100. 

0243 FIG. 65 is a flowchart of the launch restriction 
process. This flowchart corresponds to the step S2507 in 
F.G. 63. 

0244. When launch restriction is necessary for a pair of 
incompatible applications, it is determined whether one of 
the pair of the applications is launched or launch is not 
performed for both of the applications of the pair in Step 
S2701. For example, this determination can be performed 
according to initial Setting. When one application is 
launched (Yes in step S2701), the VAS 140 determines 
whether there is a selection criterion in step S2702. The 
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Selection criterion may be predetermined priorities, and may 
be recorded in the application compatibility file. In addition, 
the version can be used as an example of a criterion, in 
which an application of a newer version is to be Selected 
when the names of the applications of the pair are the same. 

0245. When there is no selection criterion, the VAS 140 
displays a Selection Screen including an incompatible appli 
cation list on the operation panel in step S2703. FIG. 62 
shows an example of this Screen. The launch requested 
application list 2211 shows three application names with the 
versions. The incompatible application list 2212 shows two 
incompatible applications (verification AP and authentica 
tion AP) with other information (version, attribute, target), 
and radio buttons are provided for selection in the left side. 
The user refers to information displayed on the operation 
panel So that the user can easily Select an application to be 
launched by checking a radio button in step S2704. 

0246. As mentioned above, when the user selects an 
application in step S2704, execution control is performed in 
which launch of applications that are not Selected is 
restricted in step S2705. 

0247. In the step S2702, if there is a selection criterion for 
an application to launch, an application Selected according 
to the criterion is launched, and launch of other applications 
is restricted in step S2706. 
0248 If launch of all incompatible applications is 
restricted in step S2701, or if the user does not select any 
application in Step S2704, all of the incompatible applica 
tions are not launched in step S2707. 
0249. Although the above-mentioned example relates to 
actual launch of applications, exclusive control can be also 
performed when launch Setting is performed. In the case of 
launch Setting, launch Setting is performed instead of an 
application is actually launched. 

0250) As mentioned above, according to the compound 
machine 100 of the this embodiment, since exclusive control 
is performed to prevent incompatible applications from 
being launched simultaneously, the compound machine 100 
operates Stably. 

0251. In addition, according to the compound machine of 
the this embodiment, when the application compatibility 
information is obtained via a network, the application com 
patibility information file can be easily updated to include 
newest information. Thus, a new application can be Sup 
ported. 

0252) (Sixth Embodiment) 
0253) The compound machine 100 of the fifth embodi 
ment includes one VAS for all applications. According to the 
compound machine of the Sixth embodiment, a plurality of 
VASes 941-948 are launched for each application in which 
each VAS performs the application compatibility informa 
tion obtaining proceSS and the application launch restriction 
proceSS for a corresponding application. 

0254 FIG. 66 is a figure showing a configuration of the 
VASes 941-948 of the compound machine 100 of the sixth 
embodiment, and relationship among the VASes 941-948, 
each application, control service layer 150 and general OS 
121. 
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0255 According to the compound machine 100 of the 
Sixth embodiment, different from the compound machine 
100 of the fifth embodiment, as shown in FIG. 66, a VAS 
control process (daemon) 901 operates between the VASes 
and each application. The VAS control process 901 gener 
ates the VASes 941-948 for each corresponding application. 
The operation of the VAS control process 901 is similar to 
that of the control thread 143. 

0256 Each process of the VASes 941-948 includes the 
dispatcher 145 and the threads 2141 and 2142. The function 
of each thread of the compound machine 100 of this embodi 
ment is the same as that of corresponding thread of the fifth 
embodiment. According to the Sixth embodiment, the pro 
cessing for each application can be performed in parallel, So 
that the launch restriction proceSS can be performed effi 
ciently. 

0257 (Seventh Embodiment) 
0258. In this embodiment, the compound machine 100 
can Simultaneously launch applications of indispensable 
relationship or recommended relationship. Applications of 
indispensable relationship means that executing one appli 
cation is indispensable for executing another application. 
Applications of recommended relationship means that 
executing one application is recommended for executing 
another application. 
0259. The configuration of the compound machine 100 
this embodiment is similar to that of the compound machine 
100 of the fifth embodiment. The functions of the VAS 140 
are different between the fifth embodiment and this embodi 
ment. 

0260 The VAS 140 of the seventh embodiment refers to 
indispensable application information file 2202, and identify 
an application that can be executed Solely, and an application 
that requires another application to run. The indispensable 
application information file 2202 may be produced by the 
VAS 140, or may be stored in the compound machine 100 by 
the user. In addition, the compound machine 100 can obtain 
the indispensable application information file 2202 from a 
Server via a network. 

0261) For example, in a case when a new capability can 
be provided by adding another application (plug-in Soft 
ware) to an application, indispensable application informa 
tion in the indispensable application information file 2202 
may be information on the plug-in Software. However, the 
indispensable application information is not limited to this. 
The indispensable application information can be any infor 
mation on pair of applications that can be executed Simul 
taneously for providing a capability. 

0262 The VAS 140 can obtain indispensable application 
information via a network, and also can obtain the informa 
tion from an application by provisionally launching the 
application. 

0263. The VAS 140 obtains indispensable application 
information corresponding to an application that is requested 
to launch. If there is an indispensable application for the 
application, the VAS 140 controls the compound machine 
100 to launch both of the application and the indispensable 
application. For example, if launch of the indispensable 
application is not requested yet, launch of the application 
corresponding to the indispensable application is not per 
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formed. Alternatively, for example, when the indispensable 
application is installed in the compound machine 100, the 
indispensable application is automatically launched with the 
application. Further, for example, notification to urge the 
user to launch the indispensable application may be output. 
The notification is, for example, information display on the 
operation panel, Voice guidance, warning Sound and the like. 
0264 FIG. 67 shows the configuration of the VAS 140 of 
this embodiment, and shows relationship between the VAS 
140, each application, the control service layer 150 and the 
general OS 121. 
0265. The process of the VAS 140 includes a dispatcher 
144, a control thread 143, an indispensable application 
information obtaining thread 2145, and an application 
launch control thread 2146. The function of the dispatcher 
144 is the same as that of the fifth embodiment. 

0266 When the indispensable application information 
file 2202 does not include indispensable application infor 
mation for an application, the control thread 143 can request 
the thread 2145 to obtain necessary indispensable applica 
tion information. The obtained information is stored in the 
indispensable application information file 2202. 
0267. When the indispensable application information 

file 2202 includes necessary indispensable application infor 
mation, the control thread 143 requests the application 
launch control thread 2146 to perform application launch 
restriction according to the indispensable application infor 
mation read from the file 2202. 

0268. Like the fifth embodiment embodiment, the indis 
pensable application information obtaining thread 2145 
obtains indispensable application information by provision 
ally launching the application or via network, and generates 
the indispensable application information file 2202. Alter 
natively, the indispensable application information file 2202 
can be prepared and stored in the compound machine 100 by 
the user. In addition, the compound machine 100 may obtain 
the indispensable application information file 2202 from a 
SCWC. 

0269 FIG. 68 is an example of the indispensable appli 
cation information file 2202 stored in the HD 200. As shown 
in FIG. 68, the indispensable application information file 
2202 records, for each application ID, presence or absence 
of indispensable application, application type, application 
ID of indispensable application. 

0270. When the application launch control thread 2146 
receives an application launch request from the control 
service layer 150, the application launch control thread 2146 
refers to the indispensable application information file 2202, 
and determines whether information on an application that is 
requested to launch is recorded in the file 2202. If the 
information is recorded, it is determined whether there is an 
indispensable application corresponding to the application. 
If the indispensable application does not exist, the applica 
tion is normally launched. If the indispensable application 
exists, the VAS 140 performs launch control for the appli 
cation and the indispensable application. In FIG. 68, the 
browser (ID:103) and the plug-in (ID:105) are mutually 
indispensable. 

0271 When information on the application that is 
requested to launch is not recorded in the indispensable 
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application information file 2202, the application launch 
control thread 142 requests the indispensable application 
information obtaining thread 2145 to obtain information on 
the application. 

0272 FIG. 69 is an example of a screen for prompting 
the user to launch an indispensable application (plug-in) for 
a launch-requested-application (browser). 
0273) Next, the application launch control process per 
formed by the VAS 140 will be described. FIG. 70 shows a 
flowchart of the procedure. 
0274. When the dispatcher 144 receives an application 
launch request message from the control Service layer 150 in 
step S2801, the dispatcher 144 sends the message to the 
control thread 143 with a process ID of the application. The 
control thread 143 checks whether information on the launch 
requested application is recorded in the indispensable appli 
cation information file 2202 in step S2802. When the 
information is recorded, the file 2202 is referred to in step 
S28O3. 

0275 If the information is not recorded in the file 2202 in 
step S2802, the file 2202 is prepared in step S2804, and the 
file 2202 is referred to in step S2803. The process of the step 
S2804 will be described later with reference to FIG. 71. 

0276 The application launch control thread 2146 deter 
mines whether there is an indispensable application corre 
sponding to the launch requested application by referring to 
the indispensable application information file 2202 in Step 
S2805. If the indispensable application exists, launch control 
process is performed in step S2806. If the indispensable 
application does not exist, the launch requested application 
is normally launched in step S2807. The launch control 
process for the application and the indispensable application 
will be described in detail later with reference to FIG. 72. 

0277 FIG.71 is a flowchart for explaining the process of 
generating the indispensable application information file 
22O2. 

0278 First, the control thread 143 determines whether 
the indispensable application information can be obtained 
via a network in step S2901. When the information can not 
be obtained via the network, the VAS 140 provisionally 
launches the launch requested application in step S2902. 
Then, the VAS 140 obtains necessary information in step 
S2903. Then, the file 2202 for the application is produced by 
using the obtained information in step S2904. 
0279 FIG. 72 is a flowchart showing launch control 
process for a pair of the launch-requested-application and 
the corresponding indispensable application. 

0280. As shown in FIG. 72, first, the application launch 
control thread 2146 determines whether launch of the indis 
pensable application is requested in step S3001. If Yes, both 
of the application and the indispensable application are 
normally launched in step S3008. 

0281. In step S3002, it is determined whether the launch 
of the launch-requested-application should be restricted 
until the indispensable application is requested to launch. By 
storing information, in the file 2202, indicating whether the 
application should be Launched or not until the indispens 
able application is launched, the VAS 140 can perform the 
determination of step S3002 by referring to the file 2202. 
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0282) If the launch of the launch requested application 
should be restricted, a notification is output for prompting 
launch of the indispensable application in step S3003. As an 
example of the notification, an error message is displayed on 
the operation panel as shown in FIG. 69. After outputting 
the notification, the process returns to the step S3001, and 
the VAS 140 determines whether launch is requested for 
both of the application and the indispensable application. 
After the step S3003, if the user launches both of the 
application and the indispensable application, the applica 
tions are normally launched in step S3008 (Yes in step 
S3001). 
0283) In step S3002, if it is determined that launch of the 
launch requested application is not restricted, it is deter 
mined whether the corresponding indispensable application 
has been installed in the compound machine 100 in step 
S3004. If the indispensable application has been installed, 
the indispensable application is automatically launched nor 
mally in steps S3007 and S3008. 
0284. If the indispensable application has not been 
installed in step S3004, it is determined whether the indis 
pensable application is installable in step S3005. If install 
able, the indispensable application is installed and launched 
(steps S3006-S3008). 
0285 If the indispensable application is not installable in 
step S3005, the process ends since both of the applications 
can not be launched. At this time, the VAS 140 can display 
a Screen indicating that the indispensable application is not 
installable. 

0286 Although the above-mentioned process is per 
formed when the application is actually launched, the Simi 
lar process can be performed when launch Setting is per 
formed for the application. In this case, instead of actually 
launching the applications, launch Setting is performed for 
the applications. 
0287. As mentioned above, according to the compound 
machine 100 of the third embodiment, since the applications 
that are mutually indispensable can be executed at the same 
time, the compound machine 100 can operate stably. 
0288. In the same way as the sixth embodiment, a plu 
rality of VASes 941-948 can be launched for each applica 
tion in which each VAS performs the indispensable appli 
cation information obtaining process and the application 
launch control process for a corresponding application. 
0289 FIG. 73 is a figure showing a configuration of the 
VASes 941-948 of the compound machine 100, and rela 
tionship among the VASes 941-948, each application, con 
trol service layer 150 and general OS 121. 
0290 (Eighth Embodiment) 
0291. In the following, the eighth embodiment will be 
described. The whole configuration of the compound 
machine 100 of the Eighth embodiment is the same as that 
of the first embodiment. 

0292. In the eighth embodiment, the compound machine 
100 stores a database that can represent incompatible or 
unrecommended relationship and indispensable or recom 
mended relationship for applications. The VAS 140 per 
forms launch control by referring to the database. In this 
Specification, incompatible or unrecommended relationship 
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may be called Simply “incompatible relationship', and indis 
pensable or recommended relationship may be called simply 
“indispensable relationship”. 
0293 An example of the database file is shown in FIG. 
74. As shown in FIG. 74, the file shows indispensable or 
incompatible applications for each application. In the field 
of “incompatible or indispensable application', the number 
inside the parentheses indicates a level of incompatible 
relationship or indispensable relationship. The larger the 
absolute value in the minus side is, the higher the level of 
incompatible relationship is. The larger the absolute value in 
the plus Side is, the higher the level of indispensable 
relationship is. For example, "-1" means that although both 
of the applications can be executed Simultaneously, it is not 
recommended to execute both of the applications since there 
is a possibility that the Speed of the System may be lowered. 
In addition, for example, "-3” means that the applications 
can not be executed Simultaneously. In addition, for 
example, "+1" means that, although each of the applications 
can be executed Solely, more functions can be provided if 
both of the applications are executed Simultaneously. In 
addition, for example, "+3’ means that the applications 
should be executed Simultaneously. AS to the incompatible 
relationship, in addition to the above-mentioned level, pri 
ority of launch can be included. The VAS 140 performs 
launch control by referring to the file shown in FIG. 74. 
0294. In addition to the information shown in FIG. 74, 
the file may include, for each pair of applications, a reason 
for being indispensable or incompatible relationship, and 
other information. By including Such information, the rea 
Sons can be displayed on the operation panel. 
0295) The above-mentioned file can be stored in the 
compound machine 100 by the user. In addition, the com 
pound machine 100 may obtain the file from a server. In the 
case when the file is Stored in the Server, if a problem as to 
indispensability or incompatibility of applications is found, 
the problem information can be sent to the Server by using 
a proper format, So that the file can be automatically 
updated. In addition, when an application is developed and 
the application is indispensable for another application or is 
incompatible with another application, Such information can 
be sent to the Server, So that the file can be automatically 
updated. 
0296. The file is not necessarily stored in the compound 
machine 100, and the VAS 140 can refer to the file that exists 
outside of the compound machine 100. 
0297 Next, the procedure of launch control by the com 
pound machine 100 by using the file shown in FIG. 74 will 
be described with reference to the flowchart shown in FIG. 
75. The following procedure is for a case when launch 
Setting is performed. 
0298 First, the VAS 140 displays a screen for launch 
Setting on the operation panel in Step S3101. An example of 
the launch setting screen is shown in FIG. 76. The screen 
shown in FIG. 76 shows that launch setting has been already 
performed for “simple copy”. 
0299 Next, the user selects an application (to be referred 
to as “selected application' hereinafter) on which the user 
wants to perform launch setting. The VAS 140 obtains the 
product ID of the Selected application, and Searches the file 
shown in FIG. 74 on the basis of the product ID in step 
S3102. 
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0300. Then, the VAS 140 obtains product IDs and related 
information (Such as reason for being incompatible or indis 
pensable relationship) corresponding to the key product ID 
in step S3103. For exempla, in the example of FIG. 74, if the 
product ID of the selected application is 101, the VAS 140 
obtains 102(-3) and 103(+1). 
0301 Then, the VAS 140 performs launch control 
according to the obtained information. 
0302) If the application corresponding to the product ID 
obtained from the file is an incompatible application against 
the Selected application, that is, if the level is minus (Y in 
step S3104), the VAS 140 checks if launch setting has been 
performed for the incompatible application in step S3105. If 
launch Setting has not been performed for the incompatible 
application, launch Setting is performed for the Selected 
application in step S3106. 
0303 If launch setting has been performed for the incom 
patible application (Yin step S3105), the level is checked in 
step S3107. Then, the VAS 140 displays a warning screen 
(S3108, if the level is low), or display a selection screen for 
Selecting an application on which launch Setting is per 
formed between the incompatible application and the 
selected application (S3109). The warning screen shows 
information that inquires the user whether launch Setting can 
be allowed for both of the applications. When the warning 
Screen is displayed, launch Setting is stopped for one of the 
Selected application and the incompatible application or 
launch Setting is performed for both of the applications in 
step S3110. When the selection screen is displayed, launch 
Setting is performed on an application Selected in the Selec 
tion screen in step S3111. In this case, if the selected 
application is Selected, launch Setting for the incompatible 
application is released. 
0304. When an application corresponding to the obtained 
productID is indispensable for the selected application (Nin 
step S3104), the VAS 140 checks whether launch setting has 
been performed on the indispensable application in Step 
S3112. If launch setting has been performed on the indis 
pensable application, launch Setting of the Selected applica 
tion is performed in step S3113. If launch setting has not 
been performed on the indispensable application, next pro 
cess is performed (N in step S3112). 
0305 The level of indispensable relationship is checked 
in step S3114. If the level is high so that the both applica 
tions should be executed simultaneously, the VAS 140 
displays a Screen for prompting the user to perform launch 
setting on the indispensable application in step S3115. Then, 
launch Setting is performed on the indispensable application 
according to determination of the user in step S3116. In this 
case, launch Setting is performed for both of the Selected 
application and the indispensable application. 

0306 For example, in the screen shown in FIG. 76, 
assuming that "simple Scanner' is the indispensable appli 
cation for the “edit print tool”, when “edit print tool” is 
selected for performing launch setting as shown in FIG. 77, 
a screen shown in FIG. 78 is shown since launch setting has 
not been performed on “simple scanner”. When the user 
pushes the OK button, launch Setting is performed on both 
of "edit print tool” and “simple scanner”. 
0307 If the level of indispensable relationship is low in 
step S3114, that is, if the level indicates recommended 
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relationship (for example, extension can be provided by 
another application), the VAS 140 displays a screen for 
notifying the user that the recommended application can add 
extension to the selected application in step S3117. Then, the 
VAS 140 performs launch setting on both of the selected 
application and the corresponding recommended application 
in step S3118. 
0308 For example, in the example of FIG. 77, if “user 
Stamp add module' and “user comment add module' can 
add extension to "edit print tool”, the screen shown in FIG. 
79 is displayed. If OK button is pushed, launch setting is 
performed for the three applications. 
0309 For performing launch setting for applications of 
indispensable relationship, launch Setting can be performed 
for the applications without inquiring the user. 
0310. When the indispensable application that should be 
launched with the Selected application is not installed in the 
compound machine 100, a screen of FIG. 80 is displayed 
before displaying the screen of FIG. 78, so that the indis 
pensable application can be downloaded. Instead of display 
ing the Screen for download, a Screen showing reference of 
the application can be displayed as shown in FIG. 81. 
0311. In the above-mentioned example, in a case when an 
application that is Selected for performing launch Setting is 
incompatible with another application on which launch 
setting has been performed, the VAS 140 can refer to the 
priorities between the Selected application and the another 
application, and can automatically perform launch Setting 
for an application that has a higher priority. For example, if 
the priority of the Selected application is higher than the 
another application, the VAS 140 can release the launch 
Setting for the another application and perform launch 
Setting for the Selected application. 
0312 Although the above-mentioned example is for a 
case when launch Setting is performed, the above-mentioned 
method can be applied to a case when an application is 
actually launched. 
0313 AS mentioned above, according to the present 
invention, an image forming apparatus in which applications 
can be installed is provided, and the image forming appa 
ratus includes: an application information obtaining part for 
obtaining application information that is used for determin 
ing whether an application is installable in the image form 
ing apparatus. 

0314. According to the present invention, it can be deter 
mined whether an application is installable. 
0315. In the image forming apparatus, the application 
information obtaining part obtains the application informa 
tion that is included in an execution file of the application by 
using interprocess communication between the application 
information obtaining part and the application. 
0316 The application information obtaining part may 
obtain the application information from a file Separate from 
the application. For example, the application information 
can be obtained via a network. 

0317. In the image forming apparatus, the application 
causes the image forming apparatus to perform: a step of 
determining whether to provisionally launch the application 
or to normally launch the application according to a request 
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from the application information obtaining part; a step of 
providing the application information to the application 
information obtaining part if the application is provisionally 
launched. There, normal launch or provisional launch can be 
Selected. 

0318. The image forming apparatus may further includes 
a storage for Storing the application information obtained by 
the application information obtaining part. The Storage is at 
least one of a hard disk, a nonvolatile memory and a memory 
card, and the application information obtaining part obtains 
the application information by reading information Stored in 
the Storage. 
03.19. In addition, the application information includes a 
product ID that is specific for the application. The applica 
tion information may further includes at least one of a 
vendor name, an application name, version information and 
resource information. 

0320 In the image forming apparatus, the Storage stores 
product IDs of installable applications, and the image form 
ing apparatus determines whether a target application is 
installable by checking whether a product ID of the target 
application is Stored. Thus, it becomes easy to determine 
whether an application is installable. 
0321) In addition, according to the present invention, an 
image forming apparatus including an operation panel for 
displaying or inputting operation information is provided, 
and the image forming apparatus includes: 

0322 an information obtaining part for obtaining 
application information on an application to be used 
in the image forming apparatus, and 

0323 a display part for displaying the application 
information or information related to the application 
information on the operation panel. 

0324. According to the present invention, Since applica 
tion information is displayed on the operation panel, the user 
can determine whether an application is installable. The 
image forming apparatus may further includes a determina 
tion part for determining whether the application is install 
able in the image forming apparatus according to the appli 
cation information obtained by the information obtaining 
part. Accordingly, the image forming apparatus can auto 
matically determine whether an application is installable. 
The display part can display one or more installable appli 
cations on the operation panel according to the result of 
determination by the determination part, wherein an install 
able application can be Selected from the one or more 
installable applications. 
0325 In addition, the display part can display a reason 
why an application is not installable according to the result 
of determination by the determination part. According to this 
invention, the user can know the reason why the application 
is not installable. For example, if an application is installable 
due lack of a hardware resource, the user can know the 
CaSO. 

0326 In addition, the display part can display a warning 
when an application Selected for install is already installed 
in the image forming apparatus. 
0327 In the image forming apparatus, the application 
information or the information related to the application 
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information that is displayed on the operation panel can be 
information necessary for determining whether the applica 
tion is installable. According to this configuration, the user 
can determines whether an application is installable. 

0328. The image forming apparatus may further include 
a part for causing a remote apparatus to display a Screen that 
is the same as a Screen displayed on the operation panel. 
Accordingly, the user can operate the image forming appa 
ratus from the remote apparatus. 

0329. In addition, according to the present invention, an 
image forming apparatus in which a plurality of applications 
can be installed is provided, in which the image forming 
apparatus includes: 

0330 an information obtaining part for obtaining 
necessary resource information for executing an 
application and available resource information in the 
image forming apparatus, and 

0331 a launch restriction part for comparing the 
necessary resource information and the available 
resource information, and performing launch restric 
tion process on the application according to the result 
of comparison between the necessary resource infor 
mation and the available resource information. 

0332. According to the present invention, the image 
forming apparatus can prevent erroneous launch of an 
application for which resources are lacking. Thus, the image 
forming can operate Stably. 

0333. In the image forming apparatus, the image obtain 
ing part can obtain, as the necessary resource information, a 
usage record of a resource used by the application. There 
fore, accurate information can be obtained. The information 
obtaining part can obtain the usage record from System 
information that holds usage records used by processes in 
the image forming apparatus. 

0334. In the image forming apparatus, the necessary 
resource information indicates a necessary resource amount 
and the available resource information indicates an available 
resource amount, and wherein the launch restriction part can 
display a ratio of the necessary resource amount to the 
available resource amount on an operation panel. According 
to this configuration, the user can grasp the ratio of the 
necessary resource amount to the available resource amount. 

0335) In addition, the launch restriction part can display 
a warning on an operation panel when the necessary 
resource amount is larger than the available resource 
amount. Therefore, the user can know lack of resources for 
an application. 

0336. In the image forming apparatus, if the application 
can operate by using a Second resource that is different from 
a first resource corresponding to the necessary resource 
amount, the launch restriction part causes the application to 
use the Second resource instead of the first resource. There 
fore, even when a resource is lacking, the application can be 
executed by using another resource. 

0337. In addition, according to the present invention, an 
image forming apparatus in which a plurality of applications 
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can be installed is provided in which the image forming 
apparatus includes: 

a part Or referring to a database Whic O338 part f ferring datab hich 
includes, for each application, information on pro 
priety of combination of applications, and 

0339 a launch control part for performing launch 
control process on an application according to the 
information on propriety. 

0340 According to the present invention, proper appli 
cations can be launched according to the information on 
propriety of combination of applications. 
0341 In the image forming apparatus, the information on 
propriety indicates incompatible relationship or unrecom 
mended relationship among a plurality of applications, and 
the launch control part can display a Screen for Selecting at 
least one application from among the plurality of applica 
tions on an operation panel. Therefore, the user can Select a 
desired application among mutually incompatible applica 
tions. 

0342. The launch control part may launch at least one 
application among the plurality of applications or performs 
launch Setting on at least one application among the plurality 
of applications. According to this configuration, the image 
forming apparatus can prevent mutually incompatible appli 
cations from being launched Simultaneously. 

0343. In addition, the lunch control part may display a 
warning Screen on an operation panel when combination of 
applications is unrecommended. Since the warning Screen is 
displayed, the user can determines whether to launch one 
application or both of the applications. 

0344). In the image forming apparatus, the information on 
propriety can indicate a level of the incompatible relation 
ship or the unrecommended relationship, in which the 
launch control part can perform the launch control proceSS 
according to the level. 

0345. In the image forming apparatus, the information on 
propriety may indicate indispensable relationship or recom 
mended relationship among a plurality of applications, 
wherein the launch control part can display a Screen showing 
an indispensable or recommended application for another 
application on an operation panel. According to this con 
figuration, the user can Select the indispensable or recom 
mended application. 

0346. In addition, launch control part can launch an 
indispensable or recommended application for another 
application, or performs launch Setting on the indispensable 
or recommended application for another application. When 
the indispensable or recommended application is not 
installed in the image forming apparatus, the launch control 
part can download the indispensable or recommended appli 
cation from a Server via a network. Also, the launch control 
part can display information that can be used for obtaining 
the indispensable or recommended application. 

0347 In the image forming apparatus, the information on 
propriety can further indicate a level of the indispensable 
relationship or the recommended relationship, in which the 
launch control part can perform the launch control proceSS 
according to the level. 
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0348 The present invention is not limited to the specifi 
cally disclosed embodiments, and variations and modifica 
tions may be made without departing from the Scope of the 
present invention. 

What is claimed is: 
1. An image forming apparatus in which applications can 

be installed, the image forming apparatus comprising: 
an application information obtaining part for obtaining 

application information that is used for determining 
whether an application is installable in the image 
forming apparatus. 

2. The image forming apparatus as claimed in claim 1, 
wherein the application information obtaining part obtains 
the application information from the application. 

3. The image forming apparatus as claimed in claim 2, 
wherein the application information is information that is 
included in an execution file of the application. 

4. The image forming apparatus as claimed in claim 1, 
wherein the application information obtaining part obtains 
the application information from a file Separate from the 
application. 

5. The image forming apparatus as claimed in claim 3, 
wherein the application information obtaining part obtains 
the application information by provisionally launching the 
application. 

6. The image forming apparatus as claimed in claim 5, 
wherein the application information obtaining part obtains 
the application information by using interprocess commu 
nication between the application information obtaining part 
and the application. 

7. The image forming apparatus as claimed in claim 5, 
wherein the application causes the image forming apparatus 
to perform: 

a step of determining whether to provisionally launch the 
application or to normally launch the application 
according to a request from the application information 
obtaining part; and 

a Step of providing the application information to the 
application information obtaining part if the application 
is provisionally launched. 

8. The image forming apparatus as claimed in claim 1, the 
image forming apparatus further comprising a storage for 
Storing the application information obtained by the applica 
tion information obtaining part. 

9. The image forming apparatus as claimed in claim 8, 
wherein the Storage is at least one of a hard disk, a non 
Volatile memory and a memory card, and wherein the 
application information obtaining part obtains the applica 
tion information by reading information Stored in the Stor 
age. 

10. The image forming apparatus as claimed in claim 1, 
wherein the application information includes a product ID 
that is specific for the application. 

11. The image forming apparatus as claimed in claim 10, 
wherein the application information further includes at least 
one of a vendor name, an application name, version infor 
mation and resource information. 

12. The image forming apparatus as claimed in claim 10, 
wherein the Storage Stores product IDs of installable appli 
cations, and the image forming apparatus determines 
whether a target application is installable by checking 
whether a product ID of the target application is Stored. 












