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A NUMERICAL CONTROL SYSTEM AND AN 
INPUT SETTING METHOD FOR CONTROL 
SOFTWARE FOR NUMERICAL CONTROL 

DEVICES 

TECHNICAL FIELD 

[0001] The present invention relates to an apparatus and a 
method for downloading programs, data, etc. necessary for 
the operation of numerical control devices from an eXternal 
memory into the numerical control devices. 

BACKGROUND ART 

[0002] Conventionally knoWn are factory automation sys 
tems in Which a machine is operated With a plurality of 
numerical control devices controlled by means of one host 
computer and factory automation systems in Which a plu 
rality of numerical control devices are arranged in one local 
area netWork (LAN) and connected to one another, and a 
plurality of machines can be drivingly controlled for each of 
the numerical control devices. 

[0003] Machines that are drivingly controlled by means of 
numerical control devices include machine tools, such as 
NC lathes, NC milling machines, etc., and various machines, 
including motor-operated injection molding machines, 
industrial robots, etc. In a conventional numerical control 
device, a series of control softWare programs for drivingly 
controlling each machine used to be specialiZed for each 
machine and previously stored in a self-perfecting manner in 
a nonvolatile memory, e.g., a ROM (read-only semiconduc 
tor memory), hard disk, etc., in the numerical control device. 

[0004] In some cases, a plurality of machines of the same 
type and numerical control devices therefor may be arranged 
in one local area netWork. Since machine control softWare is 
mounted in each numerical control device, hoWever, updat 
ing the softWare requires softWare Writing operation for each 
numerical control device despite the sameness in the type of 
the machines to be drivingly controlled, thus entailing 
troublesome operation. 

[0005] With the recent improvement of the functions of 
numerical control devices, the ?le siZes of system softWare 
for the body of each numerical control device and control 
softWare for machines tend to enlarge. HoWever, a user does 
not alWays use all functions that are included in the control 
softWare, and it is ?nancially Wasteful for the user to be 
forced to increase the storage capacity of the nonvolatile 
memory in order to mount such control softWare. In execut 
ing the control softWare, all the control softWare need not 
alWays be read to a volatile memory. As the ?le siZe of the 
control softWare enlarges, hoWever, the necessary storage 
capacity of the volatile memory inevitably increases. In the 
case Where only some of the functions of the control 
softWare are used, in particular, mounting the excessive 
capacity volatile memory entails an economical burden. 

[0006] If the ?le siZe of the control softWare is enlarged, 
moreover, another control softWare cannot be additionally 
stored in the nonvolatile memory despite the presence of 
some margin in the nonvolatile memory. If those nonvolatile 
memories Which have eXtra storage regions remaining 
therein increase in number on the netWork, effective use of 
the nonvolatile memories in the Whole system Will be 
hindered. 
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[0007] Actually, a routine for common processing eXists 
betWeen control softWare programs for different purposes. 
As mentioned before, hoWever, the conventional control 
softWare has a self-perfecting form. If a plurality of control 
softWare programs are mounted in the system, therefore, a 
plurality of routines eXist duplicately in the local area 
netWork, resulting in a Waste of the nonvolatile memories. 

[0008] According to conventional numerical control 
devices for machines, moreover, each numerical control 
device is used corresponding to one or more machines. If 
any one of the numerical control devices goes Wrong, 
therefore, there is no numerical control device to back it up, 
so that all the machines that are connected to the faulty 
numerical control device are disabled. 

[0009] In the case Where each numerical control device is 
used corresponding to a plurality of machines or their 
control aXes, in particular, excessive load acts on a speci?c 
numerical control device, possibly causing a system error or 
lengthening the operating time. In this case, there is no 
problem if some of those machines or their control aXes 
Which are connected to this numerical control device can be 
controlled by means of another numerical control device that 
has a relatively large load to spare. It is dif?cult, hoWever, to 
achieve this by a conventional technique, since each of the 
control softWare programs mounted in each numerical con 
trol device must be thoroughly improved every time over 
loading or other problem is recogniZed. 

DISCLOSURE OF THE INVENTION 

[0010] The object of the present invention is to provide a 
numerical control system, capable of easily updating control 
softWare and the like and effectively utiliZing resources, 
such as nonvolatile memories, volatile memories, etc. in the 
Whole system, and an input setting method for control 
softWare for numerical control devices in the numerical 
control system. 

[0011] In order to achieve the above object, a numerical 
control system according to the present invention comprises 
a host computer, a plurality of numerical control devices 
connected to the host computer by means of an information 
transmission line, and an eXternal storage device connected 
to the host computer by means of the information transmis 
sion line, each of the numerical control devices including a 
volatile memory and a nonvolatile memory stored With 
communication softWare for information transmission to 
and reception from the host computer, the host computer 
including a CPU and a nonvolatile memory stored With 
communication softWare, and the host computer having 
functions to read control softWare from the external storage 
device and transfer the control softWare to the volatile 
memory of the numerical control device corresponding 
thereto. 

[0012] Preferably, the nonvolatile memory of the numeri 
cal control device is stored With part of the control program 
of the numerical control device, besides the communication 
softWare, the remaining part of the control program being 
stored in the eXternal storage device. 

[0013] Preferably, the eXternal storage device stores the 
control softWare in the form of a plurality of modules 
divided individually for functional elements, and also stores 
module con?guration data for providing information for 
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combining the modules to construct the control software, the 
host computer is further provided With control software 
generating softWare for constructing control softWare proper 
to each numerical control device, and the host computer 
reads the modules from the external storage device in 
accordance With the control softWare generating softWare, 
constructs control softWare corresponding to each numerical 
control device in accordance With the modules, and transfers 
the control softWare to the volatile memory of each numeri 
cal control device. 

[0014] Further, an input setting method for control soft 
Ware for numerical control devices according to the present 
invention comprises (a) connecting one or more numerical 
control devices and a host computer by means of an infor 
mation transmission line and loading communication soft 
Ware programs individually into nonvolatile memories in the 
numerical control device(s) and the host computer, (b) 
connecting an external nonvolatile memory to the informa 
tion transmission line, storing the external nonvolatile 
memory With control softWare for drivingly controlling a 
machine by means of the numerical control device(s), and 
storing a system con?guration information storage ?le 
indicative of the correlation betWeen the numerical control 
device(s) and the control softWare, (c) individually activat 
ing the communication softWare programs When the poWer 
supply is connected and transferring the control softWare 
corresponding to each numerical control device from the 
external nonvolatile memory to the host computer through 
the information transmission line in accordance With the 
system con?guration information softWare, and storing the 
control softWare in the volatile memory of each numerical 
control device, and (d) causing the numerical control 
device(s) to analyZe a read application program by means of 
the control softWare, thereby drivingly controlling each axis 
of the machine. 

[0015] Preferably, the control softWare is composed of tWo 
or more softWare modules, the step (b) includes storing the 
control softWare in the form of the softWare modules in the 
external nonvolatile memory, and the system con?guration 
information storage ?le contains information to the effect 
that the softWare modules are combined into one control 
softWare corresponding to a speci?c numerical control 
device. 

[0016] Preferably, the control softWare is divided betWeen 
a ?rst portion required in common for the driving control of 
various machines Without regard to the types of the 
machines and a second portion, the remainder, associated 
With the driving control and proper to each individual 
machine, the ?rst portion of the control softWare being 
previously stored in the nonvolatile memory in each numeri 
cal control device, the step (b) includes storing the second 
portion of the control softWare in the external nonvolatile 
memory, and the step (c) reading the ?rst portion of the 
control softWare from the external nonvolatile memory 
When the poWer supply is connected and transferring to and 
storing the ?rst portion, along With the second portion of the 
control softWare stored in the nonvolatile memory of the 
numerical control device, in the volatile memory of the 
numerical control device. 

[0017] Further preferably, the ?rst and second portions of 
the control softWare are composed of one or more combi 
nations of softWare modules each, the nonvolatile memory 

Apr. 25, 2002 

of the numerical control device and the external nonvolatile 
memory are stored With the softWare modules of the ?rst and 
second portions of the control softWare, respectively, and the 
system con?guration information storage ?le contains infor 
mation to the effect that the softWare modules are combined 
into one control softWare corresponding to a speci?c 
numerical control device. 

[0018] According to the present invention, the machine 
control softWare need not be Written in the nonvolatile 
memory of the numerical control device, so that the storage 
capacity of the nonvolatile memory can be economiZed. 

[0019] Since a series of control softWare programs is 
reconstructed by combining the divided softWare modules 
and loading them into the volatile memory, moreover, it is 
unnecessary for routines for the same processing to coexist 
duplicately in the nonvolatile memory in the system, so that 
the capacity of the nonvolatile memory in the Whole system 
can be economiZed. 

[0020] Further, as the softWare modules are stored collec 
tively in the external nonvolatile memory, in updating the 
control softWare, it is necessary only that data be reWritten 
for the external nonvolatile memory alone, so that updating 
operation for the control softWare is simple. 

[0021] Furthermore, load can be prevented from being 
concentrated on a speci?c numerical control device by 
transplanting the softWare modules of an overloaded 
numerical control device to another numerical control 
device, for example. In case of trouble in any speci?c 
numerical control device, moreover, the driving control of 
the machines can be continued by connecting a spare 
numerical control device in advance. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] FIG. 1 is a block diagram shoWing a numerical 
control system according to one embodiment of the present 
invention; 

[0023] FIG. 2 is a conceptual diagram shoWing an 
example of module con?guration data in a system con?gu 
ration storage ?le; 

[0024] FIG. 3 is a block diagram shoWing an example of 
the numerical control system in Which a plurality of numeri 
cal control devices and a plurality of machine tools are 
connected by means of a second information transmission 
line so that load on the numerical control devices can be 
dispersed; 

[0025] FIG. 4 is a conceptual diagram shoWing an 
example of the module con?guration data in the system 
con?guration storage ?le; 

[0026] FIG. 5 is a conceptual diagram shoWing an 
example of axis output information as servo con?guration 
data in the system con?guration storage ?le; 

[0027] FIG. 6 is a conceptual diagram shoWing an 
example of address selection information as servo con?gu 
ration data in the system con?guration storage ?le; 

[0028] FIG. 7 is a conceptual diagram shoWing the opera 
tion of a softWare module (servo COMM) for information 
transfer betWeen the numerical control devices and servo 
ampli?ers for individual axes; 
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[0029] FIG. 8 is a conceptual diagram showing an 
example of the module con?guration data in the system 
con?guration storage ?le; 

[0030] FIG. 9 is a block diagram shoWing another 
example of the numerical control system in Which a plurality 
of numerical control devices and a plurality of machine tools 
are connected by means of the second information trans 
mission line so that load on the numerical control devices 
can be dispersed; 

[0031] FIG. 10 is a conceptual diagram shoWing an 
example of axis output information as servo con?guration 
data in the system con?guration storage ?le; 

[0032] FIG. 11 is a conceptual diagram shoWing an 
example of address selection information as servo con?gu 
ration data in the system con?guration storage ?le; 

[0033] FIG. 12 is a conceptual diagram shoWing an 
example of hardWare con?guration data in the system con 
?guration storage ?le; 

[0034] FIG. 13 is a conceptual diagram shoWing an 
example of adaptability data in the system con?guration 
storage ?le; 

[0035] FIG. 14 is a block diagram shoWing another 
example of the numerical control system in Which a plurality 
of numerical control devices and a plurality of machine tools 
are connected by means of the second information trans 
mission line so that load on the numerical control devices 
can be dispersed; 

[0036] FIG. 15 is a ?oWchart shoWing an outline of 
automatic processing for handing over the driving control of 
some servomotors to an alternative numerical control device 
having a suf?cient capacity to process; 

[0037] FIG. 16 is a block diagram shoWing an example of 
the numerical control system in Which a plurality of numeri 
cal control devices including a spare device and a plurality 
of machine tools are connected by means of the second 
information transmission line so that load on the numerical 
control devices can be dispersed; and 

[0038] FIG. 17 is a block diagram shoWing an example of 
the numerical control system designed such that a plurality 
of machines are selectively controlled by means of one 
numerical control device. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0039] Referring noW to the block diagram of FIG. 1, a 
system con?guration of numerical control devices according 
to one embodiment of the present invention Will be 
described. 

[0040] A plurality of numerical control devices #1 to #n 
are connected to one host computer 2 by means of an 
information transmission line 1 such as a LAN (local area 
network). The numerical control devices #1 to #n drivingly 
control machine tools, such as an NC lathe, NC milling 
machine, etc., or machines, such as a motoroperated injec 
tion molding machine, industrial robot, etc. (not shoWn). 
Also, the host computer 2 is connected through bus With an 
external nonvolatile memory 3 such as a hard disk. 
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[0041] Each of the numerical control devices #1 to #n 
mounts a CPU (central processing unit) for generally con 
trolling each numerical control device. The CPU is con 
nected With a nonvolatile memory a, formed of a ROM, 
magnetic disk, or the like, and a volatile memory b, formed 
of a RAM or the like. 

[0042] The nonvolatile memory a is loaded With commu 
nication softWare COMM for the transfer of information 
betWeen the CPU of each numerical control device and the 
host computer 2, operation softWare necessary, for example, 
for activating the CPU, etc. HoWever, the memory a is not 
loaded With any control softWare for drivingly controlling 
the machines. 

[0043] The machine tools, such as an NC lathe, NC 
milling machine, etc., or machines, such as a motor-operated 
injection molding machine, industrial robot, etc., are driv 
ingly controlled by means of control softWare. This control 
softWare is divided into a plurality of divisions for individual 
functional elements. The divisions of the control softWare 
are stored in the form of modules E1, E2, E3, . . . in the 
external nonvolatile memory 3. The functional elements that 
divide the control softWare include, for example, a program 
analyZing function necessary for executing application soft 
Ware programs such as user-generated machining programs, 
a preprocessing function required for pulse distribution, and 
an axis control function necessary for driving individual 
axes of the machine tools. 

[0044] A control softWare portion (e.g., module for the 
program analyZing function or the like) that is required in 
common for driving control of the various machines Without 
regard to the types of the machines and a module for a 
control softWare portion proper to each individual machine 
are held in the external nonvolatile memory 3. Thus, in the 
case Where the host computer 2 is connected With a large 
number of numerical control devices, the common module 
for the machines need not be duplicately stored in the 
external nonvolatile memory 3. HoWever, this never holds 
for the case Where there are numerical control devices 
provided With CPUs of different architectures among the 
numerical control devices that are connected to the host 
computer 2. Even in the case Where the processing functions 
themselves share an algorithm in common, a plurality of 
softWare modules must be stored corresponding individually 
to the respective CPUs of the numerical control devices of 
the different architectures. 

[0045] Further, the external nonvolatile memory 3 is 
loaded With a ?le CR Which memoriZes system con?gura 
tion information. This ?le CR is stored With module con 
?guration data MD (i.e., softWare module elements neces 
sary for the reconstruction of the control softWare for each 
numerical control device) for reconstructing each control 
softWare, Which is required by the machine tools, such as an 
NC lathe, NC milling machine, etc., motor-operated injec 
tion molding machine, industrial robot, etc., by combining 
the aforesaid softWare modules, data on the permutation and 
combination of the softWare module elements, and addresses 
(URLs (Uniform Resource Locators)) indicative of the loca 
tions of the data. Moreover, the external nonvolatile memory 
3 is stored With application softWare programs P1, 
P2, P3, . . . , such as user-generated machining programs, 

and set data D1, D2, D3, . . . , such as parameters stored 

corresponding to the individual machines. 
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[0046] FIG. 2 shows an example of the module con?gu 
ration data MD in the system con?guration information 
storage ?le CR. This example indicates that the control 
softWare of the numerical control device #1 is composed of 
a combination of modules E1, E2, E3, . . . , Bk. 

[0047] Also, the host computer 2 is mounted With a CPU 
for generally controlling the host computer 2. This CPU is 
connected at least With a nonvolatile memory A that is 
formed of a ROM, magnetic disk, or the like. The nonvola 
tile memory A is loaded With communication softWare 
COMM, Which is similar to that of each of the numerical 
control devices #1 to #n, and control softWare generating 
softWare LINK for successively reading necessary softWare 
modules from the external nonvolatile memory 3 With 
reference to the system con?guration information storage 
?le CR, thereby reconstructing control softWare proper to 
each of the numerical control devices #1 to #n. 

[0048] When a system composed of these individual ele 
ments is connected to the poWer supply, the respective 
communication softWare programs COMM of the host com 
puter 2 and the numerical control devices #1 to #n and the 
control softWare generating softWare LINK of the host 
computer 2 are ?rst activated, Whereupon each of the 
numerical control devices #1 to #n gets ready for the input 
of the control softWare. 

[0049] The host computer 2 ?rst starts communication 
With the external nonvolatile memory 3 in accordance With 
the control softWare generating softWare LINK, and reads 
information (i.e., required softWare module elements and 
data on the permutation and combination of these softWare 
module elements) for generating control softWare corre 
sponding to the machine that is connected to the numerical 
control device #1, With reference to the module con?gura 
tion data MD in the system con?guration information stor 
age ?le CR. With reference to the URL that indicates the 
location of the information, moreover, the host computer 2 
successively reads the softWare module elements for the 
numerical control device #1 from the external nonvolatile 
memory 3 in accordance With the permutation and combi 
nation of the softWare module elements. Then, the host 
computer 2 reads set data, such as parameters stored corre 
sponding to the machine connected to the numerical control 
device #1, reconstructs control softWare corresponding to 
the numerical control device #1, and transfers it to the 
numerical control device #1. In response to this, the numeri 
cal control device #1 stores the transferred control softWare 
in the volatile memory b. 

[0050] Thereafter, the host computer 2 repeatedly execute 
the same processing as explained above every time the entry 
of the control softWare associated With one of the numerical 
control devices is completed by the aforesaid processing. 
Thus, the host computer 2 reconstructs the control softWare 
by successively reading the softWare module elements for 
constructing the control softWare ?t for the machine con 
nected to each numerical control device from the external 
nonvolatile memory 3, and transfers it to the corresponding 
numerical control device so that it is stored in the volatile 
memory b thereof. 

[0051] The numerical control devices #1 to #n, having 
control softWare entered in their respective volatile memo 
ries b, read the control softWare exclusive for the speci?c 
machines having previously been stored in the respective 
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ROMs or hard disks of the numerical control devices 
themselves, and enters it into the volatile memories, thereby 
obtaining quite the same operating environment as that of 
conventional numerical control devices With their system 
activated. Since the very control softWare for the machines 
need not be previously Written in the respective nonvolatile 
memories a themselves of the numerical control devices #1 
to #n, moreover, the capacities of the nonvolatile memories 
a of the numerical control devices #1 to #n can be made 
much more economical than those of the conventional 
numerical control devices. 

[0052] In reconstructing the control softWare for the 
machines, a user can restrict the elements and number of the 
softWare modules to be set in the system con?guration 
information storage ?le CR for reasons of his oWn, and 
hence, to omit unnecessary expanded capability items and 
the like, for example. Accordingly, those functions Which are 
not required by the user can be prevented from being read as 
objects of execution by the nonvolatile memories a, so that 
the capacities of the respective volatile memories b of the 
numerical control devices #1 to #n can be economiZed, and 
the control softWare of the machines can be customiZed With 
ease. 

[0053] In updating the control softWare for the machines, 
the respective nonvolatile memories a of the numerical 
control devices #1 to #n need not be reloaded for each 
machine. If the aforementioned processing is carried out 
after collectively updating the softWare modules stored in 
the external nonvolatile memory 3, all the control softWare 
programs stored in the respective volatile memories b of the 
numerical control devices #1 to #n can be updated Without 
exception. 

[0054] Since the external nonvolatile memory 3 is not 
loaded With a plurality of the same softWare modules, it is 
unnecessary to have a large storage capacity, since the sum 
total of the ?le capacities Will not become large as compared 
With the total storage capacity of a conventional nonvolatile 
memory required for making exclusive-use control softWare 
resident in the respective nonvolatile memories a of the 
numerical control devices #1 to #n. 

[0055] As for the operation after the completion of the 
activation of the system, it is carried out in the same manner 
as the conventional one. The application softWare programs 
P1, P2, P3, . . . , such as user-generated machining programs, 

etc. are read as required from the external nonvolatile 
memory 3 and loaded into the individual numerical control 
devices #1 to #n, and are analyZed With use of the control 
softWare set in the individual numerical control devices #1 
to #n, Whereby the individual axes of the machines are 
drivingly controlled. 

[0056] The exclusive-use host computer 2 need not alWays 
be provided for the reconstruction of the control softWare. 
One numerical control device (in place of the host computer 
2) may be caused to carry out operation for the reconstruc 
tion of the control softWare With use of the control softWare 
generating softWare LINK previously stored in the nonvola 
tile memory of the numerical control device. 

[0057] In the case Where the nonvolatile memory a of each 
numerical control device has a suf?cient capacity, the non 
volatile memory a may be previously stored With some of 
the softWare modules that constitute the control softWare 



US 2002/0049512 A1 

portion (e.g., portion for analyzing the application programs 
or the like) required in common Without regard to the types 
of the machines and the softWare modules proper to the 
numerical control device. The time necessary for the acti 
vation of the system (the time required for the reconstruction 
of the control softWare) can be shortened by transferring 
other control softWare programs from the nonvolatile 
memory a to the volatile memory b the moment these control 
softWare programs are entered in the volatile memory b 
When the poWer supply is connected. 

[0058] If the external nonvolatile memory 3 has a storage 
capacity large enough to alloW the same functional portions 
of the control softWare to duplicate, the control softWare 
need not alWays be divided into softWare module units as it 
is stored in the external nonvolatile memory 3. Thus, a series 
of control softWare programs for each machine may be 
directly stored in advance in the external nonvolatile 
memory 3 so that they can be immediately transferred to and 
entered into each numerical control device Without being 
reconstructed by means of the host computer 2. 

[0059] Referring to FIG. 3, the numerical control devices 
#1 and #2 and ?rst and second machines Bl and B2 are 
connected to one another by means of a second information 
transmission line 4 that is composed of a LAN or the like. 

[0060] The ?rst machine B1 includes servomotors M1, 
M2 and M3 corresponding to three axes, individually. The 
servomotors M1 and M2, among these servomotors, are 
inseparably combined and drivingly control a tool C1, While 
the remaining servomotor M3 drivingly controls a tool C2. 
On the other hand, the second machine B2 includes tWo 
servomotors M4 and M5 corresponding to tWo axes, indi 
vidually, and drivingly controls one tool in cooperation With 
each other. MeanWhile, servo ampli?ers A1 to A5 have a 
D/A converter therein. The servo ampli?ers A1 to A5 are 
drivingly controlled by means of drive commands (torque 
commands) that are received from the numerical control 
device #1 or #2 through the second information transmission 
line 4. Thus, the individual axes of the ?rst and second 
machines B1 and B2 are drivingly controlled in a dispersed 
manner by means of the numerical control devices #1 and 
#2, depending on the load conditions and the like of the 
respective CPUs of the numerical control devices. 

[0061] Servo circuits for controlling the servomotors may 
be provided on the servo ampli?er side in a manner such that 
the servo circuits connected to the servo ampli?ers are 
connected to the second information transmission line 4. In 
this case, the servomotors M1 to M5 are drivingly controlled 
by means of movement commands delivered from the 
numerical control devices #1 and #2 and received by their 
corresponding servo circuits through the second information 
transmission line 4. 

[0062] When the servo ampli?ers A1 to A5 are connected 
to the second information transmission line 4, ?xed 
addresses, e.g., addresses a1 to a5, on the second informa 
tion transmission line 4 are allotted to them, individually. 

[0063] The numerical control devices #1 and #2 reads the 
softWare modules in the external nonvolatile memory 3 (or 
softWare reconstructed by combining the same) through the 
host computer 2 in the same manner as aforesaid, and stores 
them as control softWare for the machines. In FIG. 3 and its 
subsequent draWings, the nonvolatile memories a and the 
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volatile memories b in the numerical control devices are not 
shoWn, and the substantial functional elements alone are 
illustrated. 

[0064] In FIG. 3 and its subsequent draWings, a motion 
control module for tWo-axis control for the machine B1 is 
designated by E1, and a motion control module for tWo-axis 
control for the machine B2 is designated by E3. Further, a 
motion control module for one-axis control is designated by 
E2. Furthermore, a communication softWare module for 
information transfer betWeen the numerical control devices 
#1 and #2 and the servo ampli?ers A1 to A5 is represented 
by SERVO COMM. Naturally, the numerical control 
devices #1 and #2 also read modules for user program 
analysis and the like that are common to the individual 
numerical control devices. 

[0065] FIG. 4 shoWs conditions for softWare modules 
Which have been initially read for the numerical control 
devices #1 and #2, that is, setup conditions for the module 
con?guration data MD in the system con?guration informa 
tion storage ?le CR. 

[0066] In the case Where the control softWare is associated 
With axis control, moreover, it is necessary to provide axis 
output information SCD1 Which indicates correspondences 
betWeen axes commanded according to a program and axes 
on the numerical control device side (e.g., information 
indicative of correspondences betWeen X, Y and Z and ?rst, 
second and third axes), and address selection information 
SCD2 for setting a ?xed address for output on the second 
information transmission line 4 to Which the axis output on 
the numerical control device side is to correspond. These 
servo con?guration data (information SCD1 and SCD2) are 
stored in advance in the system con?guration information 
storage ?le CR of the external nonvolatile memory 3, and 
are read, along With the softWare modules, such as the 
motion control modules, and user applications, such as 
SERVO COMM, communication softWare COMM, machin 
ing programs, etc., in the numerical control devices #1 and 
#2 in a softWare reading stage. 

[0067] FIGS. 5 and 6 shoW examples of the axis output 
information SCD1 and the address selection information 
SCD2, respectively, set as the servo con?guration data for 
the numerical control devices #1 and #2 in an initial stage. 

[0068] On the side of the numerical control device #1, 
drive commands E1a and E1b for tWo axes, delivered from 
the motion control module E1 for tWo-axis control, are 
de?ned as outputs for ?rst and second axes of the numerical 
control device #1, respectively (see FIG. 5), and moreover, 
the ?xed addresses a1 and a2 on the second information 
transmission line 4 are selected corresponding to the ?rst 
and second axes, respectively, of the numerical control 
device #1 (see FIG. 6). As a result, the servomotors M1 and 
M2 are drivingly controlled by the motion control module 
E1 through the servo ampli?ers A1 and A2, respectively. 
Further, a drive command E2‘ delivered from the motion 
control module E2 for one-axis control is de?ned as an 
output for a third axis of the numerical control device #1 (see 
FIG. 5), and the ?xed address a3 on the second information 
transmission line 4 is selected corresponding to the third axis 
of the numerical control device #1 (see FIG. 6). As a result, 
the servomotors M3 is drivingly controlled by the motion 
control module E2 through the servo ampli?er A3. 

[0069] FIG. 7 shoWs an outline of control of ?rst and 
second tools #1 and #2 by means of the numerical control 
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device #1. Based on the informations, such as the axis output 
information SCD1 and the address selection information 
SCD2, the SERVO COMM controls the input and output of 
feedback data, such as drive commands, position/speed data, 
etc., betWeen the numerical control devices and the indi 
vidual machines. 

[0070] On the side of the numerical control device #2, 
moreover, drive commands E3a and E3b for tWo axes, 
delivered from the motion control module E3 for tWo-axis 
control, are de?ned as outputs for ?rst and second axes of the 
numerical control device #2, respectively (see FIG. 5), and 
moreover, the ?xed addresses a4 and a5 on the second 
information transmission line 4 are selected corresponding 
to the ?rst and second axes, respectively, of the numerical 
control device #2 (see FIG. 6). As a result, the servomotors 
M4 and M5 are drivingly controlled by the motion control 
module E3 through the servo ampli?ers A4 and A5, respec 
tively. 

[0071] If the machining times for the tool C1 of the 
machine B1, tool C2, and machine B2 are t1, t2 and t3, 
respectively, and if the time t3 is the shortest among these 
times (t1, t2 >> t3), the overall machining time is equal to 
“t1+t2”. If the second machine B2 is used to carry out the 
machining by means of the tool C2, hoWever, the overall 
machining time is equal to “t1” or “t2+t3”, Whichever is 
longer. Thus, the overall machining time can be shortened by 
(t1+t2)—(t2+t3)=t1—t3. 
[0072] The folloWing is a description of processing opera 
tion for the case Where the numerical control device #1 is 
caused to hand over the driving control of the tool C2 to the 
numerical control device #2. 

[0073] As mentioned before, the motion control module 
E2 for drivingly controlling the tool C2 is composed of an 
independent softWare module. Therefore, by reloading the 
system con?guration information storage ?le CR to make it 
reread a softWare module, the motion control module E2 can 
be transferred from the numerical control device #1 to #2 so 
that the numerical control device #1 can be caused to hand 
over the driving control of the tool C2 to #2. 

[0074] Thereupon, an operator ?rst reWrites the module 
con?guration data MD in the system con?guration informa 
tion storage ?le CR in the external nonvolatile memory 3 by 
keyboard operation through the host computer 2 or the like 
so that the state shoWn in FIG. 4 is replaced With the state 
shoWn in FIG. 8, and further reWrites the contents of the axis 
output information SCD1 and the address selection infor 
mation SCD2 of the servo con?guration data so as to 
establish the states shoWn in FIGS. 10 and 11. Then, the 
host computer 2 is caused again to transfer the softWare 
modules and servo con?guration data to the numerical 
control device #1 and the numerical control device #2, and 
at the same time, the application softWare programs, such as 
the machining programs, having so far been being executed 
in the numerical control device #1, are transferred also to the 
numerical control device #2. In consequence, the motion 
control module E2 for one-axis control, having so far been 
mounted in the numerical control device #1, is transferred to 
the numerical control device #2, as shoWn in FIG. 9. 

[0075] In this case, the motion control module E2, having 
so far been corresponding to the third axis of the numerical 
control device #1, is WithdraWn from the numerical control 
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device #1, so that there is no input or output process 
corresponding to the third axis of the numerical control 
device #1. Instead, the drive command from the motion 
control module E2 is transmitted to the servomotor M3 of 
the machine B1 by utiliZing the axis output corresponding to 
the third axis of the numerical control device #2 and the 
?xed address a3 on the second information transmission line 
4. 

[0076] As described above, the drive axis control by 
means of an excessively loaded numerical control device 
can be dispersedly assigned to another numerical control 
device by reloading the system con?guration information 
storage ?le CR by the operator’s manual operation. Alter 
natively, the load acting on the CPU of the numerical control 
device #1 may be detected so that the numerical control 
device #1 can be caused automatically to hand over the 
driving control of the tool C2 to the numerical control device 
#2. 

[0077] In this case, it is necessary to store in the system 
con?guration information storage ?le CR of the external 
nonvolatile memory 3, in advance, a hardWare con?guration 
information ?le (see FIG. 12) Which is loaded With the type 
of the CPU mounted in each numerical control device or the 
free capacity of the volatile memory b, adaptability data (see 
FIG. 13) loaded With the adaptability betWeen the ?le type 
of each softWare module and the architecture of the CPU, 
etc. Control softWare DSTR for the automatic handover may 
be either stored in advance in the host computer 2 (see FIG. 
14) or stored in advance in the external nonvolatile memory 
3 so that it can be transferred to the host computer 2 When 
the system is activated. 

[0078] Referring noW to the ?oWchart of FIG. 15, an 
outline of automatic processing Will be described, in Which 
excessive load acting on the CPU of each numerical control 
device is detected by means of the host computer 2, and the 
numerical control device concerned is caused to hand over 
the driving control of some servomotors as objects of control 
to another numerical control device having a suf?cient 
capacity. 

[0079] As mentioned above, the operator ?rst stores in the 
external nonvolatile memory 3 in advance the system con 
?guration information storage ?le CR, Which contains the 
set values of the axis output information SCD1 and the 
address selection information SCD2, according to initial 
drive conditions, and stores the volatile memory b of each 
numerical control device With the softWare modules in the 
external nonvolatile memory 3, as the control softWare, in 
accordance With the data in the system con?guration infor 
mation storage ?le CR. Further, the operator doWnloads the 
application softWare programs, such as the machining pro 
grams, into each numerical control device (Step S1), ini 
tiates automatic operations of the host computer 2 and each 
numerical control device (Step S2), and causes the host 
computer 2 to start a process for detecting load data and 
actual operation result data of the CPU of each numerical 
control device (Step S3). 

[0080] For example, the running ratio of a task of the 
loWest priority of the CPU of each numerical control device 
(the longer the task of the loWest priority runs, the smaller 
the load acting on the CPU is) can be used as the load data. 
Further, the relation betWeen the operating time and doWn 
time of the tool of each machine, e.g., the ratio of the 
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operating time to the overall time, can be used as the actual 
operation result data. Each numerical control device obtains 
the average value, maximum value, etc. of the load data at 
every predetermined period, and transfers these values, 
together With the actual operation result data, to the host 
computer 2. On the side of the host computer 2, the load data 
is utiliZed as a criterion for decision on the necessity of 
dispersion of the axis control, and the actual operation result 
data is stored in the external nonvolatile memory 3. 

[0081] After starting the process for detecting the load 
data and the actual operation result data, the host computer 
2 determines Whether or not the time for the revaluation of 
the necessity of dispersion of the axis control is reached 
(Step S4). If this time is not reached, the host computer 2 
stands by While repeating the process for detecting the load 
data and the actual operation result data and the process for 
discriminating the revaluation time. The revaluation time for 
the necessity of dispersion of the axis control can be 
discriminated by utiliZing the establishment of speci?c con 
ditions, e.g., change of the control mode such as changeover 
from tWo-axis control to three-axis control, as Well as timer 
setup. 
[0082] When the revaluation time for dispersion is reached 
as the aforesaid processing is repeatedly executed (Step S4), 
the host computer 2 retrieves the load data of all the 
numerical control devices that are connected to the host 
computer 2, and determines Whether or not there is any 
numerical control device in Which a part of the driving 
control of the servomotors has to be transferred to any other 
numerical control device, that is, Whether or not there is any 
numerical control device Whose CPU load is excessive (Step 
S5). As mentioned before, the excessiveness of the CPU 
load can be determined depending on Whether or not the load 
data detected in the process of Step S3, e.g., running ratio of 
the task of the loWest priority, is loWer than a set value. 

[0083] If any numerical control device Whose CPU load is 
excessive is detected, the host computer 2 then determines 
Whether or not the motion control module for the axis being 
driven by the excessive-load numerical control device can 
be remounted in any other numerical control device (Step 
S6). 
[0084] This determination process can be executed by the 
folloWing processing operation, for example. 
[0085] The host computer 2 ?rst selects a motion control 
module to be transplanted from the excessively-loaded 
numerical control device to the alternative numerical control 
device. If the motion control module that applies excessive 
load to the CPU is transplanted to the alternative numerical 
control device, it is natural for the alternative numerical 
control device to be subjected to excessive load under the 
same conditions. Therefore, the motion control module that 
applies excessive load to the CPU is not counted as an object 
of transplantation. Thus, if the numerical control device #1 
is subjected to excessive load in the cases shoWn in FIGS. 
3 and 9, for example, the motion control module E1 is not 
expected to be transplanted, and the motion control module 
E2 is selected as an object of transplantation. Since the load 
on this numerical control device cannot be reduced if an 
inactive motion control module is selected as the object of 
transplantation, such a motion control module is not 
expected to be transplanted either. 
[0086] After the motion control module as the object of 
transplantation is thus selected from the overloaded numeri 
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cal control device, the host computer 2 refers to the adapt 
ability data (see FIG. 13) in the system con?guration 
information storage ?le CR, and searches for numerical 
control devices Which are provided With CPUs adaptable to 
the aforesaid motion control module and Whose free memo 
ries stored in the hardWare con?guration data (see FIG. 12) 
of the numerical control device are larger in siZe than the ?le 
of the motion control module. Further, the host computer 2 
selects from these numerical control devices, one Which is 
subject to a relatively small load as a destination numerical 
control device With reference to the aforesaid load data. 

[0087] In the case Where the general processing speed is 
increased as a speci?c motion control module is transferred 
to another numerical control device, moreover, this motion 
control module is selected as the object of transplantation, 
and it is determined, in the same manner as mentioned 
above, Whether or not there is any adaptable numerical 
control device. 

[0088] If any numerical control device that ful?lls the 
above conditions is detected, the conclusion in Step S6 is 
Yes. If none is detected, the conclusion is No. 

[0089] If no conformable numerical control device is 
detected, the host computer 2 relinquishes the operation for 
transplanting the motion control module, and returns to the 
process of Step S2, Whereupon it repeats again the processes 
associated With the detection of the revaluation time for the 
collection and dispersion of the load data and the actual 
operation result data, decision on the replaceability of the 
module, etc. As this is done, the load data, actual operation 
result data, etc. change diversely. Therefore, if any over 
loaded numerical control device is detected again, it Will be 
possible for part of the motion control module of this 
numerical control device to be transplanted to another 
numerical control device. 

[0090] If any numerical control device that ful?lls the 
appropriate conditions is detected in the determination pro 
cess of Step S6, furthermore, the host computer 2 reads 
again the system con?guration information storage ?le CR 
for the overloaded numerical control device from the exter 
nal nonvolatile memory 3, and removes the data of the 
motion control module as the object of transplantation, e.g., 
E2, from the softWare module combination data in the 
system con?guration information storage ?le CR. Also, the 
system con?guration information storage ?le CR for the 
numerical control device selected as the destination is read, 
and the data of the motion control module E2 as the object 
of transplantation is Written additionally, Whereby the axis 
output information SCDl and the address selection infor 
mation SCD2 are updated. Thus, both the system con?gu 
ration information storage ?les CR for the overloaded 
numerical control device and the numerical control device as 
the destination of transplantation of the motion control 
module are reWritten. In this manner, the driving control of 
the servomotor controlled by means of the overloaded 
numerical control device is transferred to another numerical 
control device (Step S8). 

[0091] Based on the tWo updated system con?guration 
information storage ?les CR, the numerical control device 
Which has so far been overloaded and the numerical control 
device selected as the destination of transplantation of the 
motion control module are caused individually to read the 
softWare modules in the same manner as When the system is 
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activated, whereby the motion control modules is transferred 
(Step S9). Then, the program returns to Step S2, Whereupon 
the drivingly control of each machine is started again. 

[0092] The above is a description of the case Where the 
load on the overloaded numerical control device is reduced 
by transferring part of the motion control module mounted 
in the overloaded numerical control device to another 
numerical control device, according to the one embodiment. 
As shoWn in FIG. 16, hoWever, a spare numerical control 
device #3 that is not concerned directly in the driving control 
of machines B1‘ and B1“ may be previously connected to the 
host computer 2 and the individual machines B1‘ and B1“. 
If the numerical control device #1 for drivingly controlling 
the machine B1‘ or the numerical control device #2 for 
drivingly controlling the machine B1“ is subject to any 
system error or failure, in this case, the driving control of the 
machine having so far been connected to the faulty numeri 
cal control device can be handed over to the spare numerical 
control device #3 so that the driving control of the machine 
can be continued as it is. 

[0093] Naturally, in this case, a CPU Which the numerical 
control device #3 uses is compatible With the numerical 
control devices #1 and #2. Since a volatile memory in the 
numerical control device #3 is initially stored With nothing, 
moreover, it is unnecessary to check the free capacity of the 
volatile memory to see if the softWare modules Which have 
so far been mounted in the faulty numerical control device 
can be reloaded into the numerical control device #3. When 
the faultiness of the numerical control device #1 or #2 is 
detected by the host computer 2, all the control softWare 
programs are immediately doWnloaded from the external 
nonvolatile memory 3 to the numerical control device #3 
With reference to data in the system con?guration informa 
tion storage ?le CR of the numerical control device con 
cluded to be faulty, and the application softWare programs 
are also doWnloaded so that the driving control of the 
machine Which has so far been being driven by the numeri 
cal control device concluded to be faulty can be restarted. In 
the case Where the numerical control devices #1 and 42 can 
return execution information (program number, roW number, 
current position, etc.) of the application programs to the host 
computer, moreover, the operation of the faulty numerical 
control device can be continued Without interruption. 

[0094] Further, one numerical control device may be used 
selectively for the control of a plurality of machines. 

[0095] If machines B3 and B5 need not operate simulta 
neously by reason of the machining time, in the case Where 
a Workpiece is continuously machined in a system composed 
of machines B3, B4 and B5, as shoWn in FIG. 17, for 
example, the machines B3 and B5 can be controlled by 
means of one control device. In this case, if the machining 
times of the machines B3, B4 and B5 are t3, t4 and t5, 
respectively, and the total machining time (t3+t5) of the 
machines B3 and B5 is not longer than the machining time 
t4 of the machine B4 (t3+t5ét4), and if Workpieces 
machined by means of the machines B3 and B4, individu 
ally, are fed to the machines B4 and B5, respectively, the 
general cycle time for machining is settled depending on the 
machining time t4 of the machine B4. Thus, one Workpiece 
may be machined by means of the machine B3 under the 
control of the numerical control device #1 While another 
Workpiece is being machined by means of the machine B4 
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under the control of the numerical control device #2, and the 
system, upon completion of this machining, may be 
sWitched so as to control the machine B5 by means of the 
numerical control device #1, Whereby still another Work 
piece can be machined by means of the machine B5. 

[0096] The numerical control device #2 is doWnloaded 
With control softWare modules (only the motion control 
module E2 is illustrated for the numerical control device #2 
in FIG. 17) for controlling the machine B4 and application 
softWare, servo con?guration data SCD1 and SCD2, and set 
data, such as parameters, to be processed in the machine B4. 
The numerical control device #1 is initially doWnloaded 
With control softWare modules (only the motion control 
module E1 is illustrated) for controlling the machine B3 and 
application softWare, servo con?guration data SCD1 and 
SCD2, and set data, such as parameters, to be processed in 
the machine B3. Thus, the individual Workpieces are 
machined by means of the machines B3 and B4 under the 
control of the numerical control devices #1 and #2, respec 
tively. 
[0097] When the machining by means of the machine B3 
under the control of the numerical control device #1 is 
?nished, the host computer 2 doWnloads the numerical 
control device #1 With control softWare modules for con 
trolling the machine B5 and application softWare, servo 
con?guration data SCD1 and SCD2, and set data, such as 
parameters, to be processed in the machine B5, thereby 
sWitching the system so that the Workpiece is machined by 
means of the machine B5 under the control of the numerical 
control device #1. 

[0098] In changing the control softWare module, common 
portions need not be changed, and it is necessary only that 
the motion control softWare E1 be changed over to E3 for the 
machine B5, for example. 

[0099] In this manner, a plurality of machines can be 
selectively controlled by means of one numerical control 
device. 

1. A numerical control system comprising a host com 
puter, a plurality of numerical control devices connected to 
said host computer, and an external storage device con 
nected to said host computer, 

each said numerical control device including a volatile 
memory and a nonvolatile memory stored With com 
munication softWare for information transmission to 
and reception from said host computer, 

said host computer including a CPU and a nonvolatile 
memory stored With communication softWare, and 

said host computer having functions to read control 
softWare from said external storage device and transfer 
the control softWare to the volatile memory of said 
numerical control device corresponding thereto. 

2. A numerical control system according to claim 1, 
Wherein said nonvolatile memory of said numerical control 
device is stored With part of the control softWare of the 
numerical control device, besides said communication soft 
Ware, the remaining part of the control program being stored 
in said external storage device. 

3. A numerical control system according to claim 1, 
Wherein said external storage device stores the control 
softWare in the form of a plurality of modules divided 
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individually for functional elements, and also stores module 
con?guration data for providing information for combining 
the modules to construct the control softWare, said host 
computer is further provided With control softWare gener 
ating softWare for constructing control softWare proper to 
each numerical control device, and said host computer reads 
said modules from said external storage device in accor 
dance With said control softWare generating softWare, con 
structs control softWare corresponding to each numerical 
control device in accordance With said modules, and trans 
fers the control softWare to the volatile memory of each 
numerical control device. 

4. A numerical control system according to claim 3, 
Wherein said modules are stored in said external storage 
device Without duplication. 

5. A numerical control system according to claim 3, 
Wherein the nonvolatile memory of one of said numerical 
control devices is stored With said control softWare gener 
ating softWare to be stored in the nonvolatile memory of said 
host computer, Whereby the host computer in said system is 
formed. 

6. An input setting method for control softWare for 
numerical control devices, comprising: 

(a) connecting one or more numerical control devices and 
a host computer by means of an information transmis 
sion line and loading communication softWare pro 
grams individually into nonvolatile memories in said 
numerical control device(s) and said host computer; 

(b) connecting an external nonvolatile memory to said 
information transmission line, storing said external 
nonvolatile memory With control softWare for drivingly 
controlling a machine by means of said numerical 
control device(s), and storing a system con?guration 
information storage ?le indicative of the correlation 
betWeen the numerical control device(s) and the control 
softWare; 

(c) individually activating said communication softWare 
programs When the poWer supply is connected and 
transferring said control softWare corresponding to 
each numerical control device from said external non 
volatile memory to said host computer through said 
information transmission line in accordance With said 
system con?guration information softWare, and storing 
the control softWare in the volatile memory of each 
numerical control device; and 

(d) causing the numerical control device(s) to analyZe a 
read application program by means of the control 
softWare, thereby drivingly controlling each axis of the 
machine. 

7. An input setting method for control softWare for 
numerical control devices according to claim 6, Wherein said 
control softWare is composed of tWo or more softWare 
modules, said step (b) includes storing the control softWare 
in the form of the softWare modules in said external non 
volatile memory, and said system con?guration information 
storage ?le contains information to the effect that the soft 
Ware modules are combined into one control softWare cor 
responding to a speci?c numerical control device. 

8. An input setting method for control softWare for 
numerical control devices according to claim 6, Wherein said 
control softWare is divided betWeen a ?rst portion required 
in common for the driving control of various machines 
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Without regard to the types of the machines and a second 
portion, the remainder, associated With the driving control 
and proper to each individual machine, said ?rst portion of 
the control softWare being previously stored in the nonvola 
tile memory in each numerical control device, said step (b) 
includes storing said second portion of the control softWare 
in said external nonvolatile memory, and said step (c) 
includes reading said second portion of the control softWare 
from said external nonvolatile memory When the poWer 
supply is connected and transferring the read second portion, 
along With said ?rst portion of said control softWare stored 
in the nonvolatile memory of the numerical control device, 
to the volatile memory of the numerical control device to 
store With them. 

9. An input setting method for control softWare for 
numerical control devices according to claim 8, Wherein said 
?rst and second portions of said control softWare are com 
posed of one or more combinations of softWare modules 
respectively, said nonvolatile memory of the numerical 
control device and said external nonvolatile memory are 
stored With the softWare modules of said ?rst and second 
portions of the control softWare, respectively, and said 
system con?guration information storage ?le contains infor 
mation to the effect that the softWare modules are combined 
into one control softWare corresponding to a speci?c 
numerical control device. 

10. An input setting method for control softWare for 
numerical control devices according to claim 7 or 9, Wherein 
said control softWare to be transferred to the numerical 
control device can be modi?ed by reloading said system 
con?guration information storage ?le. 

11. An input setting method for control softWare for 
numerical control devices according to claim 7 or 9, Wherein 
said numerical control device is connected With a servo 
ampli?er for driving a servomotor for each axis of each 
machine through a second information transmission line, 
said system con?guration information storage ?le further 
contains data indicative of the correspondence betWeen said 
servomotor and a command for the axis delivered from each 
numerical control device, said correspondence data for the 
axis command and the servomotor is also transferred When 
the softWare modules combined corresponding to the 
numerical control device are transferred to the numerical 
control device, and said numerical control device delivers 
the command for each axis to the corresponding servomotor 
in accordance With the correspondence data for the axis 
command and the servomotor. 

12. An input setting method for control softWare for 
numerical control devices according to claim 7 or 9, Wherein 
said numerical control device is connected With a servo 
circuit for controlling a servomotor for each axis of each 
machine through a second information transmission line, the 
servo circuit being connected With a servo ampli?er, said 
system con?guration information storage ?le further con 
tains data indicative of the correspondence betWeen said 
servomotor and a command for the axis delivered from each 
numerical control device, said correspondence data for the 
axis command and the servomotor is also transferred When 
the softWare modules combined corresponding to the 
numerical control device are transferred to the numerical 
control device, and said numerical control device delivers 
the command for each axis to the corresponding servo 
circuit in accordance With the correspondence data for the 
axis command and the servomotor. 
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13. An input setting method for control software for 
numerical control devices according to claim 6, Wherein said 
external nonvolatile memory is further stored With a plural 
ity of application softWares, said system con?guration infor 
mation storage ?le contains data indicative of the correspon 
dence betWeen the numerical control device and the 
application softWares, and each said corresponding applica 
tion softWare is transferred from said host computer to each 
numerical control device. 

14. An input setting method for control softWare for 
numerical control devices according to claim 13, Wherein 
said host computer collects operating conditions for the 
numerical control device(s) and modi?es the contents of said 
system con?guration information storage ?le indicative of 
the combinations of said application softWares and softWare 
modules for the numerical control device(s) and the corre 
spondence betWeen the aXis command and said servomotor 
delivered from each numerical control device so that the 
operating conditions of each numerical control device are 
optimiZed. 
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15. An input setting method for control softWare for 
numerical control devices according to claim 13 or 14, 
Wherein said information transmission line is connected With 
a spare numerical control device in advance so that When an 
error signal is transmitted from the numerical control device 
in operation to said host computer or When the operation of 
the numerical control device is to be stopped for mainte 
nance operation, said spare numerical control device is 
assigned in place of said numerical control device to be 
stopped, the contents of said system con?guration informa 
tion storage ?le are modi?ed and set, and the data indicative 
of the stopped application softWares, combinations of the 
softWare modules and the correspondence betWeen the aXis 
command and said servomotor delivered from each numeri 
cal control device are transferred to the spare numerical 
control device, Whereby the operation is continued by means 
of said spare numerical control device. 


