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(i Production design support process by the first embodiment j)

S11 l

Operation elements and facility elements for which the link information can be set
as components is stored in the production line model storage unit 34

S12 v

Production line model defined by a combination of components composed of the
facility element information of facility elements, the operation element information
of operation elements, and the link information that associates the facility
elements and the operation elements is generated and stored.

S13 v

A variable parameter of the facility element information and a variable parameter of
the operation element information (a variable parameter of the production plan
information if necessary) is changed in the changeable range, and the problem space
based on the production line model is generated and stored.

S14 v

An analysis process of acquiring an optimum solution or an optimum solution group of
the production design is executed using the problem space based on the production
line model as a boundary condition

515

The acquired optimum solution or optimum solution group is presented to the user

516 J

Simulation processing is executed on the components of production line models which
is the basis of the problem space so that the facility element executes an operation
when the triggering condition of the operation element information of the operation
element associated with the facility element by the link information is satisfied
and the execution result is output to an output destination after completion of
operation of the operation element information of the operation element, and the
result of the simulation processing is acquired.

S17
V4

The result of the simulation processing corresponding to the problem space is
presented to the user




(:Production design support process by the second embodiment :)

S21 v

A problem space is generated and an analysis process of acquiring an optimum
solution group of a production plan is executed which is using the problem space as
a boundary condition

522 A

The acquired optimum solution group is presented to the user

523

Y

Simulation processing is executed on the components of production line models which
is the basis of the problem space so that the facility element executes an operation
when the triggering condition of the operation element information of the operation
element associated with the facility element by the link information is satisfied
and the execution result is output to an output destination after completion of
operation of the operation element information of the operation element, and the
result of the simulation processing is acquired.

S24 \ 2

The result of the simulation processing acquired is presented to the user

525 J

A narrowed optimum solution or a narrowed optimum solution group is acquired
according to the additional condition corresponding to the result of the simulation
processing using the problem space as a boundary condition

526 A

A narrowed optimum solution acquired or a narrowed optimum solution group acquired
is presented to the user
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(:Production design support process by the third embodiment:)

S31 2
The problem space is generated and stored
S32 v

Simulation processing is executed on the components of production line models which
is the basis of the problem space so that the facility element executes an operation
when the triggering condition of the operation element information of the operation
element associated with the facility element by the link information is satisfied
and the execution result is output to an output destination after completion of
operation of the operation element information of the operation element, and the
result of the simulation processing is acquired.

S33 v

A characteristic condition of the problem space is acquired on the basis of the
result of the simulation processing corresponding to at least a part of the problem

space, and the characteristic condition is stored

S34 v

An analysis process of acquiring an optimum solution or an optimum solution group of
the production design is executed according to the characteristic condition using
the problem space as a boundary condition

S35

A4

The acquired optimum solution or optimum solution group is presented to the user
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Facility CT Position coordinate Vertical and Capacity of Worker

element [min] X Y horizontal size a part buffer (number)
coordinate | coordinate to be occupied (number)

Facility --- Xal-Xa2 Yal-Ya2 Sxa, Sya Val-Va2 Hal-Ha2

element A

Resolution XRa YRa VRa HRa

Facility --- Xb1-Xb2 Yb1-Yb2 Sxb, Syb Vb1-Vb2 Hb1-Hb2

element B

Resolution XRb YRDb VRb HRb

Facility --- Xc1-Xc2 Ycl-Yc2 Sxc, Syc Vel-Ve2 Hcl-Hc2

element C

Resolution XRe YRec VRc HRec

Facility --- Xd1-Xd2 Yd1-Yd2 Sxd, Syd Vdi-vd2 Hd1-Hd2

element D

Resolution XRd YRd VRd HRd

Facility --- Xel-Xe2 Yel-Ye2 Sxe, Sye Vel-Ve2 Hel-He2

element E

Resolution XRe YRe VRe HRe

Facility --- Xf1-Xf2 Yf1-Yf2 Sxf, Syf V{1-V{2 Hf1-Hf2

element F

Resolution XRf YRf VRf HRf

Facility --- Xgl1-Xg2 Ygl-Yg2 Sxg, Syg Vgl1-Vg2 Hgl-Hg2

element G

Resolution XRg YRg VRg HRg

Facility --- Xh1-Xh2 Yh1-Yh2 Sxh, Syh Vh1-Vh2 Hh1-Hh2

element H

Resolution XRh YRh VRh HRh




Operation | Triggering condition | Unit Output Type of | Number
element Type and Required price of destination | output of output
number of necessary | necessary product | products
parts parts
Operation | No condition - Operation Part N11-N12
element element wel Resolution
WEI1 WE3 : NR1
Operation | No condition - Operation Part N21-N22
element element we2 Resolution
WE2 WE3 : NR2
Operation | Number of part Cwel Operation Part N31-N32
element wel:N31-N32, Cwe2 element wel Resolution
WE3 Number of part WE4 : NR3
we2:2(N31-N32)
Operation | Number of part Cwe3 Operation Part N41-N42
element we3:N41-N42 element wed Resolution
WE4 WES : NR4
Operation | Number of part Cwe4 Finished Finished | N51
element we4:N51 product product —
WES weS




information can be set as a component

Operation elements and facility elements for which the link

Operation element WE1 Facility element A
Facility element B
Facility element C
Operation element WE2 Facility element A
Facility element B
Facility element C
Operation element WE3 Facility element D
Facility element E
Operation element WE4 Facility element F
Facility element G
Operation element WES Facility element H
(a)
Production Component including link information link
line model information
Production Operation element WE1 | Facility element A | Yes
line model PL1 | Operation element WE2 | Facility element B | Yes
Operation element WE3 | Facility element D | Yes
Operation element WE4 | Facility element F | Yes
Operation element WES5 | Facility element H | Yes
Production Operation element WE1 | Facility element B | Yes
line model PL2 | Operation element WE2 | Facility element C | Yes
Operation element WE3 | Facility element D | Yes
Operation element WE4 | Facility element F | Yes
Operation element WES | Facility element H | Yes
Production Operation element WE1 | Facility element A | Yes
line model PL3 | Operation element WE2 | Facility element B | Yes
Operation element WE2 | Facility element C | Yes
Operation element WE3 | Facility element D | Yes
Operation element WE3 | Facility element E | Yes
Operation element WE4 | Facility element F | Yes
Operation element WE4 | Facility element G | Yes
Operation element WES | Facility element H | Yes
Production Operation element WE1 | Facility element B | Yes
line model PL4 | Operation element WE2 | Facility element B | Yes
Operation element WE2 | Facility element A | Yes
Operation element WE3 | Facility element D | Yes
Operation element WE3 | Facility element E | Yes
Operation element WE4 | Facility element F | Yes
Operation element WE4 | Facility element G | Yes
Operation element WES element H | Yes

Facility

Fig. 10
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Production
line model

Changeable specification
of operation element
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Changeable specification
of facility element
information

Inventory cost
corresponding
to NS1 finished
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Production
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Number of output
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Position coordinate
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Number of output
products of operation
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of facility element A
: Vax

TC1

Production
line model
PL4

Number of output
products of operation
element WE1 : Nly

Position coordinate
of facility element A
: Xay., Yay

Number of output
products of operation

Capacity of part buffer
of facility element A
: Vay

element WE2 : N2y

TC2
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(a) Intermediate inventory after forging
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(b) Intermediate inventory before welding
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(c) Intermediate inventory before inspection
Fig. 13



Hal-Ha2 (HRa)
Val-Va2 (VRa)

Yal-Ya2 (YRa . N11-N12 (NR1)

Xal—-Xa2 (XRa)

Fig. 14
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