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A production plan enabling suppression of occurrence of
excess stock is made. A shipping request representing the
requested amount of shipping for each shipping request week
is received. Among the shipping weeks of the shipping
requests, the furthest future shipping request week is handled
as the furthest future shipping week, and the amounts of
shipping of shipping weeks near the present time are deter-
mined sequentially from the amount of shipping of the fur-
thest future shipping week. For the shipping requests after the
shipping week n for which the amount of shipping is to be set,
the order setting time which is the time of period till the
products are delivered to the shipping destination is deter-
mined. The allocation order, 1, 2, . . . is determined for each of
the shipping requests of the unset shipping so that the longer
the order setting time is, the higher the order of allocating
shipping request is. In the allocation order, the requested
amounts of shipping for the shipping requests of the unset
shipping are allocated sequentially to the shipping week n
until the amounts of shipping reach the production capability
(1300) of the product. When the amounts of shipping exceed
the production capability, the excess over the production
capability is handled as the amount of unset shipping, and the
amount is allocated to the shipping week (n-1) and so forth
before the shipping week n.
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PRODUCTION CAPACITY TL 131

PRODUCTION | WEEK PRODUCTION

LINE NAME [NUMBER CAPACITY
L1 1 1,500
L1 2 1,500
L1 3 1,500
.1 4 1,600
L1 5 1,700
L2 1 1,500
L2 2 1,500
L2 3 1,500
L2 4 1,500
L2 5 1,500

“ “ W

131a 131b 131c
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FIG. 3

SHIPPING REQUEST INFORMATION TL 132

ITEM SHIPPING REQUEST |SHIPPING REQUEST
NAME | DESTINATION WEEK NUMBER AMOUNT

AAA X 1 500
AAA X 2 600
AAA X 3 700
AAA X 24 300
AAA Y 1 400
AAA Y 7) 400
AAA Y 3 300
AAA | Y 24 100
BBB X 1 200
BBB X 2 200
BBB X 3 400
BBB X 24 100
BBB Y 1 300
BBB Y 2 200
BBB Y 3 100
BBB Y 24 300

132a 132b 132¢ 132d
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FIG. 4

PRODUCTION LINE SETTING TL 133

ITEM PRODUCTION | PRODUCTION CAPACITY
NAME LINE NAME CONSUMPTION FACTOR
AAA L1 1.0
BBB L1 1.0
CGC L2 1.0
DDD L2 1.2
W B

133a 133b 133¢
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FIG. 5

TRANSPORTATION TIME TL 134

PRODUCTION TRANSPORTATION
LINE NAME  [PESTINATION | "1y (wEEK)

L1 X 0
L1 Y
L1 z 5
L2 X 1
L2 Y
L2 Z

134a 134b 134c
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REMAINING PRODUCTION CAPACITY TL 122

PRODUCTION | WEEK PRODUCTION REMAINING
PRODUCTION
LINE NAME | NUMBER CAPACITY Nty
L1 n 1,300 1,300
L2 n 1,000 1.000
122a 122b 122¢ 122d
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FIG. 9
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FIG. 10

DATA ACCEPTING PROCESS (5110)
( START )

ST~ DISPLAY DATA INPUT SCREEN

S112.~] ACCEPT PRODUCTION CAPACITY OF
EACH LINE FOR EACH WEEK

S113~~| ACCEPT SHIPPING REQUEST FOR
EACH WEEK AS TO EACH ITEM AND
DESTINATION

ST~ ACCEPT TRANSPORTATION TIME

FROM LINE TO DESTINATION

S115~~] ACCEPT PRODUCTION CAPACITY
CONSUMPTION FACTOR OF EACH
ITEM FOR EACH LINE

«»
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FIG. 11

ALLOCATION ORDER SETTING PROCESS (5140)
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FIG. 12

ALLOCATION PROCESS (S150)

START

US 2011/0208555 Al

CONFIGURE REMAINING PRODUCTION
CAPACITY TL FOR SHIPPING WEEK n

L S151

ALLOCATION ORDER X =1

L 5152

N|

5164
A~

X

X+1

<

VES |,

3 $153
RECORD OF ALLOCATION ORDER X IS END
EXTRACTABLE FROM ALLOCATIONWORKTL? /i3

EXTRACT THE RECORD OF ALLOCATION ORDER X

~-S5154

[

REMAINING PRODUCTION CAPACITY r (> 0) AS TO
PRODUCTION LINE OF ALLOCATION ORDER X IS
EXTRACTABLE FROM REMAINING PRODUCTION

CAPACITY TL?

YES |

5155

EXTRACT REMAINING PRODUCTION
CAPACITY r AS TO PRODUCTION LINE OF ALLOCATION
ORDER X FROM REMAINING PRODUCTION CAPACITY TL

- 5156

ACQUIRE PRODUCTION CAPACITY CONSUMPTION
FACTOR ¢ AND UNALLOCATED AMOUNT a IN THE
RECORD OF ALLOCATION ORDER X

L S157

I

R = REMAINING PRODUCTION CAPACITY r -
(UNALLOCATED AMOUNT a x FACTOR ¢)

- S158

51
es - Rg'o 7 pui

59

REGISTER ALLOCATIONRESULTIN ~ |._S161 | REGISTER ALLOCATION RESULT IN
ALLOCATION RESULT TL ASSUMING ALLOCATION RESULT TL ASSUMING
ALLOCATED AMOUNT = UNALLOCATED | g 45+ ALLOCATED AMOUNT = REMAINING
AMOUNT a PRODUCTION CAPACITY r/FACTOR ¢
| {
CHANGE UNALLOCATED AMOUNT OF | S162 | CHANGE UNALLOCATED AMOUNT OF
ALLOCATION ORDER X IN ALLOCATION _ ] ALLOCATION ORDER X IN ALLOCATION
WORK TL TO ZERO S166 71 WORK TLTO (Rlc)
| I
CHANGE VALUE OF REMAINING | _S163 [CHANGE VALUE OF REMAINING
PRODUCTION CAPACITY r OF PRODUCTION CAPABILITY r OF
REMAINING PRODUCTION S167 | REMAINING PRODUCTION CAPACITY TL
CAPACITY TLTOR T0 ZERO

)

J




Patent Application Publication  Aug. 25,2011 Sheet 13 of 15 US 2011/0208555 A1

) 143
/J r
<
PRODUCTION CAPACITY INFORMATION
PRODUCTION p > 3 —1 |REGISTER
LINE NAME 'y
L1 1500 | 1500 | 1500 | --- 144a
144 L2 300 200 100
ISTHEIII\DAPING REQUEST INFORMATION SEGISTER
AAA X 500 600 700 145a
BBB X 200 200 400
145~ "
AAA Y 400 400 300
BBB Y 300 200 100
PRODUCTION LINE SETTING INFORMATION REGISTER
[TEM | PRODUCTION | PRODUCTION CAPACITY
NAME| LINENAME | CONSUMPTION FACTOR Q 5
AAA L1 1.0 [DELETE a
1461 BBB L1 1.0 IDELETE
cce L2 1.0 DELETE
DDD L2 12 DELETE
ADD
TRANSPORTATION TIME INFORMATION REGISTER
PRODUCTION| [z o JTRANSPORTATION
LINE NAME 0 TIME (WEEK) AN
L1 X 0 DELETE] 1472
L1 Y 2 [DELETE]
L1 7 5 (DELETE]
147 :
L2 X 1 [DELETE]
L2 Y [DELETE]
L2 z 5 [DELETE]
ADD




Patent Application Publication  Aug. 25,2011 Sheet 14 of 15 US 2011/0208555 A1
148
~

<]
PRODUCTION PLAN
ITEM
PHNE NAME || NAME 1 2 3 24
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PRODUCTION PLAN MAKING PROGRAM,
DEVICE, AND METHOD

TECHNICAL FIELD

[0001] The present invention relates to a planning tech-
nique for making a production plan that determines shipment
time of a product.

BACKGROUND ART

[0002] In most cases, a manufacturer who produces and
distributes a product makes a production plan on the basis of
a distant future shipment plan that is preliminarily formed by
the sales side, and accordingly actual production is carried
out. Ideally, if all of requested amount is produced just before
shipment and sales, followed by actual shipment and sales, it
is possible to avoid opportunity loss due to emergence of
shortage, and occurrence of surplus stocks. In a real field,
however, production is made earlier than a scheduled ship-
ment time, inmost cases, taking production capacity and
transportation lead time into account. In particular, according
to market globalization of recent years, exports from one base
to worldwide markets are increasing, and it becomes more
and more important to contrive how a production is made
advance in time, in order to export a right amount at a right
timing to each location.

[0003] Itis effective to begin production advance in time to
avoid being out of stock due to deficiency in supply. However,
there is a hidden possibility that if a shipment plan of the
product already manufactured is downwardly revised
because of market trend change, the product already manu-
factured will be built up as surplus stocks.

[0004] In view of the situation above, the technique
described in the following patent document 1 makes a pro-
duction plan considering demand certainty, thereby avoiding
out-of-stock state, and simultaneously preventing the prob-
ability of surplus stock occurrence. Specifically, in the patent
document 1, priorities are assigned to each of sales sources,
and high priority is placed on demand information from the
sales source to which high priority is assigned, and a produc-
tion plan is made accordingly.

PRIOR ART DOCUMENT
Patent Document

[0005] [Patent Document 1]
[0006] Japanese Unexamined Patent Application Publica-
tion No. 2003-044117

SUMMARY OF THE INVENTION
Problem to be Solved by the Invention

[0007] According to the technique described in the patent
document 1, it is true to prevent the probability of surplus
stock occurrence, but manufacturers are demanding a tech-
nique which drastically reduces the probability of surplus
stock occurrence.

[0008] Given this situation, an object of the present inven-
tion is to provide a technique which allows drastic reduction
of the probability of surplus stock occurrence.

Means to Solve the Problem

[0009] In order to solve the problem above, the present
invention is directed to the following procedure, when it is
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determined in which unit period (hereinafter referred to as
“shipping period”) a product is shipped, in response to a
shipping request indicating a requested shipping amount
from each destination for each unit period of a product (here-
inafter, referred to as “shipping request period”™), i.e., accord-
ing to the present invention, the shipping request of the prod-
uct from each destination, production capacity of the product
during the unit period, and a product transportation time up to
the destination with respect to each destination are accepted,
and each data is stored in a storage means of a computer. Next,
the furthest future shipping request period is specified, out of
the shipping request periods of the shipping requests being
stored in the storage means of the computer. Next, the furthest
future shipping request period is assumed as the furthest
future shipping period, and a shipping amount for each ship-
ping period is determined starting from the shipping amount
in the furthest future shipping period, followed by determin-
ing the shipping amount in the shipping periods each sequen-
tially approaching the current time. Then, the shipping
amount being determined for each shipping period is output-
ted from an output means of the computer.

[0010] When the shipping amount for each shipping period
is determined in the present invention, firstly, an order setting
time is determined for the shipping period targeted for setting
the shipping amount, the order setting time indicating the
time from the shipping period until the product is delivered to
the destination, referring to a product transportation time to
each destination stored in the storage means, as to each ship-
ping request from the destination awaiting shipment, among
the shipping requests whose shipping request period is in the
shipping period or later than the shipping period. Next, the
order setting time for each shipping request awaiting ship-
ment is referred to, and an allocation order for each shipping
request awaiting shipment is determined in such a manner
that the allocation order of the shipping request is made
higher as the order setting time becomes longer. Then,
according to the allocation order thus determined, the
requested shipping amount for each shipping request await-
ing shipment is sequentially allocated to the shipping period,
and in the case where an aggregate allocated shipping amount
in the shipping period goes over the production capacity of
the shipping period, excess amount over the production
capacity is set as awaiting shipment, and consequently, the
shipping amount in this shipping period is determined.
[0011] It is to be noted here that the unit period may be
assumed, for example, as one day, one week, ten days, two
weeks, one month, or the like.

Effect of the Invention

[0012] Inthe present invention, as to each shipping request,
demand certainty is determined based on the transportation
time and the like, the allocation order for the demand of far
future with low certainty is set to be higher, and the allocation
order for the demand of near future with high certainty is set
to be lower. Then, when the shipping amount is determined
starting from the far future shipping period, as for a shipping
request with a low allocation order, that is, the shipping
request with high demand certainty, the shipping period is
determined at a later stage as possible, in other words, the
shipping period is brought to forward in time. On the other
hand, as for a shipping request with low demand certainty, the
shipping period is relatively made to be delayed. Conse-
quently, according to the present invention, as for the shipping
request with high demand certainty, it is possible to produce
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a product early and surely, whereas production is performed
delayed till later, as for the shipping request with low demand
certainty. Therefore, the probability of surplus stock occur-
rence may be prevented.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a block diagram of a production plan
making device in one embodiment relating to the present
invention;

[0014] FIG. 2 illustrates a data configuration of a produc-
tion capacity table in one embodiment relating to the present
invention;

[0015] FIG. 3 illustrates a data configuration of a shipping
request information table in one embodiment relating to the
present invention;

[0016] FIG. 4 illustrates a data configuration of a produc-
tion line setting table in one embodiment relating to the
present invention;

[0017] FIG. 5 illustrates a data configuration of a transpor-
tation time table in one embodiment relating to the present
invention;

[0018] FIG. 6 illustrates a data configuration of an alloca-
tion result table in one embodiment relating to the present
invention;

[0019] FIG. 7 illustrates a data configuration of an alloca-
tion work table in one embodiment relating to the present
invention;

[0020] FIG. 8 illustrates a data configuration of a remaining
production capacity table in one embodiment relating to the
present invention;

[0021] FIG. 9 is a flowchart showing an operation of the
production plan making device in one embodiment relating to
the present invention;

[0022] FIG. 10 is a flowchart showing details of data
accepting process (S110) in the flowchart as shown in FIG. 9;
[0023] FIG. 11 is a flowchart showing details of allocation
order setting process (S140) in the flowchart as shown in FIG.
9;
[0024] FIG. 12 is a flowchart showing details of allocation
process (S150) in the flowchart as shown in FIG. 9;

[0025] FIG. 13 illustrates a data entry screen in one
embodiment relating to the present invention;

[0026] FIG. 14 illustrates a production plan screen in one
embodiment relating to the present invention; and

[0027] FIG. 15 illustrates a method for allocating each ship-
ping request in the shipping week n, in one embodiment
relating to the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0028] Hereinafter, one embodiment of the production plan
making device relating to the present invention will be
explained with reference to the accompanying drawings.
[0029] The production plan making device of the present
embodiment is a computer to form a production plan that
determines a shipping amount per week, based on a shipping
request from a destination that is a destination to which vari-
ous products are shipped.

[0030] As shown in FIG. 1, the production plan making
device 100 of the present embodiment incorporates a CPU
110 for carrying out various computations, a memory 120
being a work area of the CPU 110, a storage unit 130 such as
a hard disk drive unit, a display unit 141, an input unit 142
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such as a keyboard and a mouse, an I/O interface 140 being an
interface with the display unit 141 and the input unit 142, and
a communication unit 150 for communicating with other
device via the network N.

[0031] The storage unit 130 stores a production plan mak-
ing program 136 in advance. Multiple tables 131 to 135 are
configured in the storage unit 130 in the process of executing
the production plan making program 136. Also in the memory
120, there are configured multiple tables 121 and 122 in the
process of executing the production plan making program
136. Data configuration of each of the tables 131 to 135, 121,
and 122 will be described later in the case where each table is
configured, or in the similar case.

[0032] The CPU 110 functionally incorporates an /O con-
troller 111 for performing control such as input control of the
input unit 142 and display control of the display unit 141, a
maximum shipping request week specifying part 112 for
specifying a maximum shipping request week, out of the
shipping request weeks requested from the destination being
a destination to which a product is shipped, and a shipping
amount setting part 113 for deciding a shipping amount in
each week. The shipping amount setting part 113 includes an
allocation part 117 for allocating the shipping request from
each destination to each week, an allocation order setting part
116 for determining an allocation order for performing this
allocation, an order setting time calculation part 115 for cal-
culating an order setting time based on which the allocation
order is determined, and a shipping amount setting controller
114 for controlling those parts described above. Any of the
functional parts 111 to 117 functions when the CPU 110
executes the production plan making program 136 that is
stored in the storage unit 130.

[0033] Next, according to the flowcharts as shown in FIG. 9
to FIG. 12, operations of the production plan making device
100 of the present embodiment will be explained.

[0034] As shown in FIG. 9, firstly, the [/O controller 111
accepts various data and stores the data in the storage unit 130
(8110).

[0035] Here, with reference to the flowchart as shown in
FIG. 10, details of the process for accepting data (S110) will
be explained.

[0036] Firstly, according to a directive from an operator, the
1/O controller 111 displays a data entry screen 143 as shown
in FIG. 13 on the display unit 141 (S111). This data entry
screen 143 displays a production capacity information field
144 for entering the production capacity of each production
line, a shipping request information field 145 for entering a
shipping request from each destination, a production line
setting information field 146 for entering a relationship
between each item and each production line, and a production
capacity consumption factor of each item with respect to each
production line, a transportation time information field 147
for entering a transportation time (unit of week) of a product
from each production line to each destination, and further
registration buttons 144a to 147a to register data entered
respectively in the information fields 144 to 147.

[0037] With the data entry screen 143, the operator enters
data in each of the information fields 144 to 147, and then
presses the registration buttons 144a to 147a. Accordingly,
the I/O controller 111 of the production plan making device
100 accepts data sequentially, and stores the data in the stor-
age unit 130 (S112 to S115).

[0038] Specifically, the I/O controller 111 accepts produc-
tion capacity information indicating the production capacity
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of'each production line for each week, generates a production
capacity table 131 based on the accepted production capacity
information, and stores the table in the storage unit 130
(S8112). As shown in FIG. 2, this production capacity table
131 includes a production line name field 131a for storing a
production line name, a week number field 1315 for storing a
week number, and a production capacity field 131c¢ for storing
a maximum production size of the pertinent week in the
pertinent production line, i.e., production capacity. It is to be
noted that in FIG. 2, the production capacity is increased in
the week numbers “3” and “4” for the production line name
“L17, indicating that the production line with the name “L.1”
is expanded in the week numbers “3” and “4”.

[0039] The 1/O controller 111 accepts shipping request
information indicating the shipping amount of each item for
each week with respect to each destination, generates a ship-
ping request information table 132 based on the shipping
request information, and stores the table in the storage unit
130 (S113). As shown in FIG. 3, the shipping request infor-
mation table 132 includes an item name field 132a for storing
the item name of the product, a destination field 13254 for
storing the destination, a shipping request week number field
132¢ for storing the shipping request week number, and a
requested shipping amount field 1324 for storing the
requested shipping amount.

[0040] The I/O controller 111 accepts transportation time
information indicating the transportation time of a product
from each production line to each destination, generates a
transportation time table 134 based on this information, and
stores the table in the storage unit 130 (S114). As shown in
FIG. 5, the transportation time table 134 includes a produc-
tion line name field 134aq for storing the production line name,
a destination field 13454 for storing the destination, and a
transportation time field 134c¢ for storing the time to deliver a
product from the pertinent production line to the pertinent
destination, i.e., transportation time (unit of week).

[0041] Furthermore, the I/O controller 111 accepts produc-
tion line setting information indicating each item, the produc-
tion line for producing each item, and a production capacity
consumption factor of the item in this production line, gen-
erates a production line setting table 133 based on this infor-
mation, and stores the table in the storage unit 130. The
production capacity consumption factor is a value indicating
how many reference item products can be produced every
time when one target item product is produced, in one par-
ticular production line. By way of example, in the case where
100 units of the target item product can be produced during a
unit period in a certain production line, and 120 units of the
reference item product can be produced during the unit period
in this production line, the production capacity consumption
factor of the target item product in the production line is
calculated as 120 (the amount of production of the reference
item)/100 (the amount of production of the target item)=1.2.
It is to be noted that the production capacity of each produc-
tion line accepted in the aforementioned step 112 corresponds
to the production capacity relating to the reference item prod-
uct in the production line. Therefore, the production capacity
stored in the production capacity field 131¢ of the production
capacity table 131 also indicates the production capacity
relating to the reference item product in the pertinent produc-
tion line. As shown in FIG. 4, the production line setting table
133 includes an item name field 133a for storing the item
name, a production line name field 1334 for storing the pro-
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duction line name, and a production capacity consumption
factor field 133¢ for storing the production capacity con-
sumption factor.

[0042] This is the end of the data accepting process (S110).

[0043] It is to be noted that the order for accepting data in
the steps from the step 112 to the step 115 is not necessarily
the order as described above. Furthermore, it is not necessary
to enter the above data items at a time, but each of them may
be separately entered on several times, before the device 100
starts generating the production plan by using those data
items. In here, explanation is made assuming that the
accepted data is delivered from the input unit 141, but it goes
without saying that it may be the data received via the network
N, and the data read from a portable storage medium.

[0044] Moreover, the I/O controller 111 serving as the data
accepting means accepts data passively from the outside, but
the data accepting means may actively extract necessary data
from an outside data source.

[0045] When the data accepting process (S110) ends, as
illustrated by the flowchart shown in FIG. 9, the maximum
shipping request week specifying part 112 refers to the ship-
ping request information table 132, and specifies the furthest
future week out of the shipping request weeks, i.e., the maxi-
mum shipping request week number in the shipping request
week numbers (S120). By way of example, in the example of
the shipping request information table 132 as shown FIG. 3,
the maximum shipping request number “24” is specified in
the shipping request week number field 132c¢.

[0046] Next, the shipping week n, as to which the shipping
amount setting controller 114 in the shipping amount setting
part 113 determines the shipping amount from now, is
assumed as the maximum shipping request week number
(8130).

[0047] Next, an allocation order setting part 116 in the
shipping amount setting part 113 determines an order of
shipment allocation in the shipping week n, for the shipping
request awaiting shipment out of the shipping requests with
the shipping request week number equal to or more than the
shipping week n as to which the shipping amount is deter-
mined from now (S140). This allocation order is determined
based on the order setting time which is obtained by the order
setting time calculation part 115. It is to be noted that the
allocation order setting process (S140) will be explained later
in detail.

[0048] Next, the allocation part 117 in the shipping amount
setting part 113 allocates to the shipping week n, the shipping
amount for each shipping request awaiting shipment, on the
basis of the aforementioned allocation order (S150). In other
words, this determines the shipping amount in the shipping
week n. While the allocation process is performed, if an
aggregate shipping amount in the shipping week n goes over
the production capacity of the production line, the excess
amount is assumed as awaiting shipment, and allocation is
made by the allocation process relating to the shipping week
on or before the shipping week (n—1). It is to be noted that this
allocation process (S150) will also be explained later in
detail.

[0049] When the allocation process (S150) is completed,
the shipping amount setting controller 114 determines
whether or not n is equal to 1, in other words, the shipping
week corresponds to the week to be subjected to the last
process, the week being the closest to the present time (S170).
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If n is not equal to 1, the shipping amount setting controller
114 assumes (n-1) as a new shipping week, and the process-
ing returns to the step 140.

[0050] The above processes from the step 140 to the step
180 are repeated, and when it is determined in the step 170
that n is equal to 1, it is assumed that setting of shipping
amount for all the weeks is completed, and the processing
proceeds to the step 190. In the step 190, the /O controller
111 outputs a production plan based on the allocation result of
each week (S190), and terminates a series of the processes.
[0051] Next, according to the flowchart as shown in FIG.
11, the aforementioned allocation order setting process
(8140) will be explained in detail.

[0052] Firstly, the allocation order setting part 116 of the
shipping amount setting part 113 configures on the memory
120, an allocation work table 121 of the shipping week n that
is determined in the step 130 or in the step 180 in FIG. 9
(S141). As shown in FIG. 7, the allocation work table 121
includes an item name field 121a for storing the item name, a
production line name field 1215 for storing the production
line name, a production capacity consumption factor field
121c for storing the production capacity consumption factor,
a destination field 1214 for storing the destination, a trans-
portation time field 121e for storing the transportation time to
the destination, a shipping request week number field 121/ for
storing the shipping request week number, a shipping margin
time field 121g for storing shipping margin time, a demand
certainty field 121% for storing demand certainty, a shipping
requirement amount field 1217 for storing shipping require-
ment amount, an allocation order field 121; for storing the
allocation order of shipping request to the shipping week n, an
unallocated amount field 121% for storing a portion of unal-
located amount in the requested shipping amount.

[0053] Next, the allocation order setting part 116 deter-
mines whether or not there is a record in which the unallo-
cated amount field 121k in the allocation work table 121 is not
“zero”, the table being associated with the shipping week
(n+1) as to which the allocation order setting process (S140)
and the allocation process (S150) have already been per-
formed, in other words, whether or not there is a record in
which unallocated portion exists in the allocation work table
121, in association with the shipping week (n+1) (S142). If
there is no record which has not been allocated yet, the pro-
cessing proceeds to the step 144, whereas if there is any
record to be subjected to the allocation, the processing pro-
ceedsto the step 143. Itis to be noted that in the case where the
shipping week n corresponds to the maximum shipping
request week number, the shipping week (n+1) does not exist,
and therefore, the allocation work table 121 for the shipping
week (n+1) is not configured. In this regard, according to the
judgment in the step 142, the processing proceeds to the step
144 without exception.

[0054] Inthe step 143, the allocation order setting part 116
copies the item name, the production line name, production
capacity consumption factor, the destination, the transporta-
tion time, and the shipping request week within all the unal-
located records, and stores the copied information respec-
tively in the corresponding fields in the allocation work table
121 for the shipping week n. Furthermore, the allocation
order setting part 116 copies the unallocated amount in the
unallocated record in the allocation worktable 121 associated
with the shipping week (n+1), and stores the copied informa-
tion in the shipping requirement amount field 1217 and in the
unallocated amount field 121% in the allocation work table
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121 associated with the shipping week n (S143). It is to be
noted here that the value stored in the unallocated amount
field 121k is an initial value of the unallocated amount, and it
is changed in the step 162 and in the step 166 described below
(FIG. 12). Furthermore, in the processing of the step 143, the
record for storing the unallocated data in the allocation work
table associated with the shipping week (n+1) into the allo-
cation work table 121 associated with the shipping week n, is
in the state as including data in the item name field 1214, in
the production line name field 1215, in the production capac-
ity consumption factor field 121c¢, in the destination field
121d, in the transportation time field 121e, in the shipping
request week number field 121/ in the shipping requirement
amount field 1214, and in the unallocated amount field 121k%,
whereas including no data in the shipping margin time field
121g, in the demand certainty field 121/, and in the allocation
order field 121;.

[0055] Next, the allocation order setting part 116 extracts
all the data for the shipping request week n, from the shipping
request information table 132, and stores the data items
respectively in the corresponding fields in the allocation work
table 121 for the shipping week n (S144). On this occasion,
the shipping amount, out of all the data items from the ship-
ping request information table 132 for the shipping request
week n, is stored in the shipping requirement amount field
121; and in the unallocated amount field 121%. It is to be noted
here that the value stored in the unallocated amount field 121%
is an initial value of the unallocated amount, similar to the
processing in the step 143, and it is changed in the step 162
and in the step 166 (FIG. 12) as described below. Further-
more, in the processing of the step 144, the record for storing
the data of the shipping week n in the allocation work table
121 associated with the shipping week n, is in the state as
including data in the item name field 121a, in the destination
field 1214, in the shipping request week number field 121/, in
the shipping requirement amount field 1214, and in the unal-
located amount field 121%, whereas including no data in the
production line name field 1215, in the production capacity
consumption factor field 121¢, in the transportation time field
121e, in the shipping margin time field 121g, in the demand
certainty field 1214, and in the allocation order field 121;.

[0056] Next, the allocation order setting part 116 refers to
the production line setting table 133 (FIG. 4) based on the
item name stored in the item name field 1214 in the allocation
work table 121 for the shipping week n, figures out the pro-
duction line name and the production capacity consumption
factor associated with the item name, and stores the produc-
tion line name and the production capacity consumption fac-
tor in the respectively associated fields 1215 and 121¢ in the
allocation work table 121 for the shipping week n (S145). It is
to be noted that in the step 145, the production line name and
the production capacity consumption factor are stored, out of
the record associated with only the shipping request week n.
This is because the production line name and the production
capacity consumption factor have already been stored in the
record in the allocation work table 121 for the shipping week
n, the record being associated with the unallocated data in the
allocation work table 121 for the shipping week (n+1).

[0057] Next, the allocation order setting part 116 refers to
the transportation table 134 (FIG. 5) based on the destination
stored in the destination 1214 of the allocation work table 121
for the shipping week n, figures out a transportation time of
the product associated with the destination, and stores the
transportation time in the transportation time field 121e in the



US 2011/0208555 Al

allocation worktable 121 for the shipping week n (S146). Itis
to be noted that also in the step 146, the transportation time is
stored in the record which is associated with the shipping
request week n.

[0058] Next, the allocation order setting part 116 subtracts
the shipping week n from the shipping request week number,
s0 as to obtain a shipping margin time, and stores the shipping
margin time in the shipping margin time field 121g in the
allocation work table 121 for the shipping week n (S146). By
way of example, since the shipping request week number in
the uppermost record in the allocation work table 121 for the
shipping week n shown in FIG. 7 is (n+1), it is calculated that
(n+1)-n=1, and the allocation order setting part 116 stores “1
(week)” in the shipping margin time field 121g of the record.
As indicated by this record, in the case where a product with
the shipping request week (n+1) is shipped one week earlier,
shipment of the product is performed one week earlier than
the shipping request week. Therefore, the shipping margin
time for this product is set as one week.

[0059] Next, the allocation order setting part 116 obtains
demand certainty based on the shipping margin time and the
transportation time, and stores the demand certainty in the
demand certainty field 121/ (S148). As to a product in the
shipping week n, if the time (shipping margin time+transpor-
tation time) is a large value, it means that a projection on the
shipping amount of this product is directed to further future
shipment, therefore indicating that the demand certainty is
low. On the other hand, when a product has the time (shipping
margin time+transportation time) being a small value, it may
indicate that the demand certainty is high. In here, the value of
time (shipping margin time+transportation time) is assumed
as the demand certainty. It is to be noted again that the larger
is the value, the demand certainty becomes lower.

[0060] Finally, the allocation order setting part 116 allo-
cates natural numbers 1, 2, 3, and so on, sequentially, in
descending order starting from a record having the largest
demand certainty, and this is assumed as the allocation order
and stored in the allocation order field 1215 (S149). It is to be
noted in the case where records having the same demand
certainty value exist, it is preferable that a higher order is set
to a record having a larger unallocated amount stored in the
unallocated amount field 121%, or a record having a larger
shipping margin time stored in the shipping margin time field
121g. By way of example, the demand certainty of the records
in the second line and in the third line from the top of the
allocation work table 121 for the shipping week n as shown in
FIG. 7 indicate “2” in both, and therefore, the record having a
larger unallocated amount stored in the unallocated amount
field 121k out of those records, that is, the record in the second
line is assigned a higher order.

[0061] This is the end of the allocation order setting process
(8140). According to the allocation order determined by the
allocation order setting process (S140), a shipping request
having lower demand certainty relative to the other shipping
requests, is allocated in advance so as to be shipped in the
shipping week n.

[0062] Next, according to the flowchart as shown in FIG.
12, the aforementioned allocation process (S150) will be
explained in detail.

[0063] The allocation part 117 of the shipping amount set-
ting part 113 firstly configures on the memory 120, a remain-
ing production capacity table 122 for the shipping week n
defined in the step 130 or in the step 180 as shown in FIG. 9
(S151). As shown in FIG. 8, the remaining production capac-
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ity table 122 includes the production line name field 122a for
storing the production line name, a shipping week number
field 1224 for storing the shipping week number, a production
capacity field 122¢ for storing the production capacity of the
production line, and a remaining production capacity field
122d for storing the remaining production capacity of the
production line. In order to provide the remaining production
capacity table 122, the allocation part 117 refers to the pro-
duction capacity table 131 (FIG. 2) and stores each produc-
tion line name scheduled to be activated in the shipping week
n, in the production line name field 122a of the remaining
production capacity table 122, along with storing “n” in the
shipping week number field 12256. Furthermore, the alloca-
tion part 117 refers to the production capacity table 131 (FIG.
2), and stores the production capacity of each production line
for the shipping week n in the production capacity field 122¢
and in the remaining production capacity field 1224 of the
remaining production capacity table 122. It is to be noted that
avalue stored in the remaining production capacity field 1224
is an initial value of the remaining production capacity and it
is changed in the step 163 and in the step 167 as described
below.

[0064] Next, the allocation part 117 sets “1” to the alloca-
tion order X (S152), and determines whether or not a record
of'this allocation order X can be extracted from the allocation
work table 121 (FIG. 7) (S153). When the allocation order X
is “1”, it is possible to extract the record of this allocation
order X, and therefore, the processing proceeds to the step
154 and the record of the allocation order X is extracted
(S154).

[0065] Next, the allocation part 117 determines from the
remaining production capacity table 122 (FIG. 8), whether or
not it is possible to extract the remaining production capacity
r (>0) relating to the production line of the allocation order X,
in other words, whether or not it is possible to extract the
production line of the allocation order X, the production line
being provided with the remaining production capacity r
(S155). In the case where the remaining production capacity
r (>0) relating to the production line of the allocation order X
is allowed to be extracted, this remaining production capacity
ris extracted (S156). On the other hand, in the case where this
remaining production capacity is not allowed to be extracted,
one is added to the allocation order X, assuming this is a new
allocation order X (S164), and then processing returns to the
step 153.

[0066] The allocation part 177 extracts the remaining pro-
duction capacity r (S156), and subsequently acquires from the
allocation work table 121, a production capacity consump-
tion factor ¢ and unallocated amount a in the record of the
allocation order X (S157).

[0067] Next, the allocation part 117 subtracts a value
obtained by multiplying the unallocated amount a by the
production capacity consumption factor ¢, from the remain-
ing production capacity r (S158), and determines whether or
not this value R is equal to or more than zero (S159). The
remaining production capacity r is a value indicating how
many more products of the aforementioned reference items
can be produced. Therefore, in the step 158, the unallocated
amount a is multiplied by the production capacity consump-
tion factor ¢, and converts the unallocated amount a into the
unallocated amount of the product being the reference item.
Then, the unallocated amount is subtracted from the remain-
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ing production capacity r, thereby obtaining the remaining
production capacity R for the case where the entire unallo-
cated amount is produced.

[0068] In the step 159, even when it is determined that the
remaining new production capacity R=0, i.e., even after the
entire unallocated amount has been produced, it is also deter-
mined that this is in the range of the production capacity in the
pertinent production line, it is possible to say that the entire
unallocated amount can be produced. Therefore, in the step
161, the allocation part 117 generates a record for the alloca-
tion order X in the allocation result table 135 (FIG. 6), and
registers the unallocated amount a, as it is, in the allocated
amount field 135/ within the record. The allocation part 117
further registers the production line name, the destination, the
transportation time, the shipping request week number, the
shipping margin time, and the demand certainty in the record
of the allocation order X in the allocation work table 121
(FIG. 7), in the respective fields 1354 to 135g in the record of
the allocation order X in the allocation result table 135 (FIG.
6). In addition, the allocation part 117 registers the shipping
week n in the shipping week number field 135/ in the allo-
cation result table 135.

[0069] Subsequently, the allocation part 117 changes to
zero, the value in the unallocated amount field 121% in the
record of the allocation order X in the allocation work table
121 (FIG. 7) (S162), and simultaneously changes the value r
of the remaining production capacity field 122d of the pro-
duction line in the remaining production capacity table 122,
to the new remaining production capacity R that is obtained in
the step 158 (S163).

[0070] Next, one is added to the allocation order X, assum-
ing this value as a new allocation order X (S164), and then the
processing returns to the step 153. Then, the allocation part
117 repeats the processing from the step 153 to the step 164
until it is determined that R=0 is false in the step 158.

[0071] In the course of repeating the processing from the
step 153 to the step 164, if it is determined that the new
remaining production capacity R=0 is false in the step 159,
that is, the production amount goes over the production
capacity in the production line if the entire unallocated
amount is tried to be produced. This means that it is not
possible to produce the entire unallocated amount in the pro-
duction line. Therefore, in the step 165, the allocation part 117
generates a record of this allocation order X in the allocation
resulttable 135 (FIG. 6), and registers as an allocated amount,
avalue obtained by dividing the remaining production capac-
ity r by the production capacity consumption factor c, in the
allocated amount field 135; of this record. An amount allo-
catable to the production line in the shipping week n, out of
the unallocated amount for the allocation order X, corre-
sponds to the remaining production capacity r of the produc-
tion line. As discussed above, the remaining production
capacity r is a value indicating how many more products of
reference items can be produced in the production line.
Therefore, in the step 165, the remaining production capacity
r is divided by the production capacity consumption factor c,
converting the remaining production capacity r for the refer-
ence item product into the remaining production capacity of
the product, and this value is assumed as an allocated amount
in the production line for the product. Furthermore, the pro-
duction line name, the destination, the transportation time, the
shipping request week number, the shipping margin time, and
the demand certainty in the record of the allocation order X in
the allocation work table 121 FIG. 7, are registered in the
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respective fields 135a to 135g in the record of the allocation
order X in the allocation result table 135 (FIG. 6). In addition,
the shipping week n is registered in the shipping week number
field 135/ of the allocation result table 135.

[0072] Subsequently, the allocation part 117 changes the
unallocated amount field 121% in the record of the allocation
order X inthe allocation work table 121 (FIG. 7)to (=) a value
obtained by dividing new remaining production capacity R by
the production capacity consumption factor ¢ (S166). In the
step 159, if it is determined that the production amount goes
over the production capacity in the production line if the
entire unallocated amount is tried to be produced, the new
remaining production capacity R (<0) obtained in the step
158 corresponds to the amount exceeding the production
capacity of the production line. Therefore, the remaining
production capacity R (<0) is divided by the production
capacity consumption factor c, to change the remaining pro-
duction capacity R of the reference item product to the
remaining production capacity of the product, and this value
is assumed as the unallocated amount.

[0073] Next, the allocation part 117 changes to zero, the
value of the remaining production capacity field 1224 of the
production line in the remaining production capacity table
122 (S167). Then, one is added to the allocation order X,
assuming it as a new allocation order X (S164), and the
processing returns to the step 153.

[0074] In the step 153, the allocation part 117 determines
whether or not it is possible to extract from the allocation
work table 121, a record of the new allocation order X that is
changed in the step 164. In the case where a record of the new
allocation order X cannot be extracted from the allocation
work table 121, it is assumed that the processing for all the
shipping requests to which the allocation order is assigned in
the previous allocation order setting process (140) is com-
pleted, and then, the allocation process (S150) is terminated.
On the other hand, in the case where a record of the new
allocation order X can be extracted from the allocation work
table 121, the processing in the aforementioned step 155 is
performed after going through the step 154 described above.
[0075] If the processing goes through the aforementioned
step 165 to the step 167 before going through the processing
of the step 155, the remaining production capacity r relating
to the production line becomes zero. Therefore, in the step
155, it is not possible to extract the remaining production
capacity r (>0) of the allocation order X relating to the pro-
duction line, and the processing proceeds to the step 164,
adding one to the allocation order X, assuming it as a new
allocation order X, and then, the processing again returns to
the step 153. In other words, even when there exists any
shipping request that has not been allocated to the shipping
week n in the allocation work table 121, the remaining pro-
duction capacity r relating to the production line is zero and
no more production is possible in the shipping week n. There-
fore, the shipping request that has not been allocated to the
shipping week n is kept unallocated, being left in the alloca-
tion work table 121 for the shipping week n, and this shipping
request is made to be allocated in the allocation process
(S150) for the shipping week (n-1) and subsequent thereto.
[0076] Here,taking as an example the allocation work table
121 for the shipping week n shown in FIG. 7, a specific
allocation process (S150) will be explained.

[0077] By way of example, in the allocation work table 121
for the shipping week n, the allocation order “1” is associated
with a shipping request of the item name “AAA”, the desti-
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nation “Y”, and the shipping request week “n”, the allocation
order “2” is associated with a shipping request of the item
name “BBB”, the destination “Y”, and the shipping request
week “n”, the allocation order “3” is associated with a ship-
ping request of the item name “BBB”, the destination “X”,
and the shipping request week “n+1”, the allocation order “4”
is associated with a shipping request of the item name “BBB”,
the destination “X”, and the shipping request week “n”, and
the allocation order “5” is associated with a shipping request
of the item name “AAA”, the destination “X”, and the ship-
ping request week “n”. Here, it is assumed that the production
capacity of the production line “I.1” for the shipping week n
is “1300™.

[0078] Among the shipping requests as described above, if
the shipping requests associated with from the allocation
orders “1” to “3” are subjected to the allocation in the ship-
ping week n, as shown in FIG. 15, the sum of each shipping
requirement of the allocation orders “1” to “3” for the ship-
ping week n is 950 (=500+350+100), being not more than
“1300” which is the production capacity of the production
line “L.1” for the shipping week n. Therefore, the shipping
requests associated with from the allocation orders “1”to “3”
are allowed to be allocated to the shipping week n, and here,
the entire unallocated amount in the shipping requests asso-
ciated with the allocation orders “1”to “3” are allocated to the
shipping week n.

[0079] Specifically, as to each of the shipping requests
respectively associated with the allocation orders “1” to “3”,
the allocation part 117 determines that R=0 in the step 159,
and registers the unallocated amount a in the allocated
amount field 1357 in the allocation result table 135 (FIG. 6) in
the step 161. Here, the unallocated amount “500” is registered
in the allocated amount field 135; in the allocation result table
135, for the shipping request associated with the allocation
order “17, the item name “AAA”, the destination “Y”, the
shipping request week “n”, and the unallocated amount “500”
in the allocation work table 121 for the shipping week n. In
addition, the unallocated amount “500” is registered in the
allocated amount field 135; in the allocation result table 135,
for the shipping request associated with the allocation order
“2”, the item name “BBB”, the destination “Y”, the unallo-
cated amount “350”, and the shipping request week “n” in the
allocation worktable 121 for the shipping week n. Further-
more, the unallocated amount “100” is registered in the allo-
cated amount field 135/ in the allocation result table 135, for
the shipping request associated with the allocation order “3”,
the item name “BBB”, the destination “X”, the unallocated
amount “100”, and the shipping request week “n+1” in the
allocation work table 121 for the shipping week n.

[0080] In the step 162, the allocation part 117 changes to
zero, the unallocated amount associated with each of the
allocation orders <17, “2”, and “3” in the allocation work table
121 for the shipping week n.

[0081] Furthermore, in the step 163, the allocation part 117
changes the remaining production capacity r of the produc-
tion line in the remaining production capacity table 122 for
the shipping week n, to the new remaining production capac-
ity R (350=1300-500x1-350x-100x1), which is obtained in
the step 158.

[0082] After the allocation of the shipping requests associ-
ated with the allocation orders “1” to “3” is completed, the
allocation processing for the shipping request associated with
the allocation order “4” is performed. However, as shown in
FIG. 15, in the case where the shipping request associated
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with the allocation order “4” is tried to be allocated to the
shipping week n, if the entire shipment requirement (500) of
this shipping request is allocated to the shipping week n, this
causes an excess of 150 over the production capacity (1300)
of the production line for the shipping week n. In the present
embodiment, the portion of 350 out of the shipment require-
ment (500) of'this shipping request is allocated to the shipping
week n, and an excess of 150 over the production capacity
(1300) of the production line is assumed as unallocated
amount and shipped on or before the shipping week (n-1).

[0083] Specifically, as for the shipping request associated
with the allocation order “4”, in the step 159, the allocation
part 117 determines that R=0 is false, that is, it is not possible
to produce the entire unallocated amount in the production
line, and in the step 165, the allocation part 117 registers as the
allocated amount in the allocated amount field 135/ of the
allocation result table 135 (FIG. 6), the amount correspond-
ing to the remaining production capacity of the production
line, that is, a value (350=350/1) obtained by dividing the
remaining production capacity r of the production line (=350)
by the production capacity consumption factor ¢ (=1).

[0084] In addition, in the step 166, the allocation part 117
changes the unallocated amount for the allocation order “4”
in the allocation work table 121 for the shipping week n, to a
value (150=-(-150)/1) obtained by dividing (-) new remain-
ing production capacity R (=—150) by the production capacity
consumption factor ¢ (=1).

[0085] Furthermore, the allocation part 117 changes to
zero, the remaining production capacity r of the production
line in the remaining production capacity table 122 for the
shipping week n, in the step 167.

[0086] When the allocation process is completed for the
shipping request associated with the allocation order “4”, the
allocation process for the shipping request associated with the
allocation order ““5” is performed. However, as shown in FIG.
15, on the stage of allocating the shipping request associated
with the allocation order “4”, the production capacity of the
production line for the shipping week n has already been
exceeded, and therefore, it is not possible to allocate the
shipping request associated with the allocation order “5”. For
this case, on the stage of allocating the shipping request
associated with the allocation order “4”, the remaining pro-
duction capacity r of the production line is zero. Therefore,
the allocation part 117 is not allowed to extract the remaining
production capacity r (>0) relating to the production line
associated with the allocation order “5” in the step 155, and
the processing proceeds to the step 164. Then, one is added to
the allocation order “5”, rendering it as a new allocation order
“6”, and thereafter the processing returns to the step 153. In
other words, as described above, even when there is a ship-
ping request that has not been allocated to the shipping week
nin the allocation work table 121, if the remaining production
capacity r relating to this production line is zero and no more
production is allowed in this shipping week n, the shipping
request associated with the allocation order “5” is left in the
allocation work table 121 for the shipping week n, and it is
scheduled to be allocated in the allocation process for the
shipping week (n-1) and subsequent process (S150).

[0087] Asthus described, in the present embodiment, as for
the shipping request with a lower allocation order, that is, a
shipping request with higher demand certainty, a shipping
week is determined at a later processing stage as possible. In
other words, the shipping week is brought forward. Rela-
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tively, as for the shipping request with lower demand cer-
tainty, the shipping week is determined to be a later week.
[0088] When the new allocation order “6” is set, and the
processing returns to the step 153, the record of this new
allocation order “6” does not exist in the allocation work table
121 for the shipping week n. Therefore, the allocation process
for the shipping week n is terminated.

[0089] As discussed above, with reference to the flowchart
shown in FIG. 9, the processes in the steps 140, 150, 170, and
180 including the aforementioned allocation process (S150),
are repeated until the value of the shipping week n becomes
zero. When the value of the shipping week becomes zero, the
1/0O controller 111 generates a production plan based on the
allocation result table 135, and displays the production plan
screen 148 on the display unit 141 (S190). This production
plan screen 148 shows the production plan in a table format,
including a production line name field 1484 indicating the
production line name, an item name field 1485 indicating the
item name of the product manufactured in the production line,
and shipping amount fields 148¢ indicating the product ship-
ping amount of the item in the production line for each week,
from the first week to the maximum shipping request week
(the 24th week).

[0090] As thus described, in the present embodiment,
demand certainty is determined based on the transportation
time, and the like, for each shipping request, and the alloca-
tion order of the request with low demand certainty is made
higher, whereas for the request with high demand certainty,
the allocation order is made lower. Then, in the present
embodiment, as for the shipping request with a low allocation
order, the shipping week is determined at a later processing
stage as possible, in other words, as for the shipping request
with higher demand certainty, the shipping week is brought
forward. Relatively, as for the shipping request with lower
demand certainty, the shipping week is defined as a later
week. Consequently, the shipping request with high demand
certainty is subjected to production ahead of time with reli-
ability, whereas for the shipping request with low demand
certainty, the production is postponed. Therefore, it is pos-
sible to prevent the probability of surplus stock occurrence.
[0091] In the present embodiment as described above, the
allocation order for the shipping week n is determined, then,
the allocation process (S150) to allocate the shipping request
in this shipping week n is performed, and at this timing, the
remaining production capacity table 122 for the shipping
week n is configured. However, the remaining production
capacity table for each shipping week may be configured
before starting the allocation process (S150), after accepting
the production capacity of each production line. Further in the
description above, after accepting the production capacity of
each production line and configuring the production capacity
table 131, the remaining production capacity table is pro-
vided. However, at the stage of accepting the production
capacity of each production line, it is possible to immediately
provide the remaining production capacity table for each
shipping week, without configuring the production capacity
table 131.

DENOTATION OF REFERENCE NUMERALS

[0092] 100: PRODUCTION PLAN MAKING DEVICE
[0093] 110: CPU

[0094] 111: /O CONTROLLER

[0095] 112: MAXIMUM SHIPPING REQUEST WEEK

SPECIFYING PART
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[0096] 113: SHIPPING AMOUNT SETTING PART

[0097] 114: SHIPPING AMOUNT SETTING CON-
TROLLER

[0098] 115: ORDER SETTING TIME CALCULATION
PART

[0099] 116: ALLOCATION ORDER SETTING PART

[0100] 117: ALLOCATION PART

[0101] 120: MEMORY

[0102] 121: ALLOCATION WORK TABLE

[0103] 122: REMAINING PRODUCTION CAPACITY
TABLE

[0104] 130: STORAGE UNIT

[0105] 131: PRODUCTION CAPACITY TABLE

[0106] 132: SHIPPING REQUEST INFORMATION
TABLE

[0107] 133: PRODUCTION LINE SETTING TABLE

[0108] 134: TRANSPORTATION TIME TABLE

[0109] 135: ALLOCATION RESULT TABLE

[0110] 136: PRODUCTION PLAN MAKING PRO-
GRAM

[0111] 140: I/O INTERFACE

[0112] 141: DISPLAY UNIT

[0113] 142: INPUT UNIT

[0114] 150: COMMUNICATION UNIT

What is claimed is:

1. A production plan making program for determining in
which unit period (hereinafter, referred to as a shipping
period) a product is shipped, in response to a shipping request
indicating a requested shipping amount for each unit period
(hereinafter, referred to as a shipping request period) of the
product from each destination, the program allowing a com-
puter to execute,

a data accepting step for accepting via an input means of
the computer, the shipping request of the product from
each of the destination, production capacity of the prod-
uct in the unit period, and a product transportation time
to the destination with respect to each destination, and
storing the accepted data in a storage means of the com-
puter,

a period specifying step for specifying the furthest future
shipping request period, out of the shipping request peri-
ods of'the shipping requests stored in the storage means,

a shipping amount setting step for assuming the furthest
future shipping request period as the furthest future ship-
ping period, and determining a shipping amount for each
shipping period starting from the shipping amount in the
furthest future shipping period, followed by determining
the shipping amount in the shipping periods each
sequentially approaching the current time, and

an outputting step for allowing an output means of the
computer to output the shipping amount for each ship-
ping period, determined by the shipping amount setting
step, wherein,

in the shipping amount setting step,

the program allows the computer to execute,
in the shipping period targeted for setting the shipping

amount, an order setting time calculation step for
determining an order setting time indicating a time
from the shipping period until the product is delivered
to the destination, referring to the product transporta-
tion time to each destination stored in the storage
means, as to each shipping request from the destina-
tion awaiting shipment, among the shipping requests
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whose shipping request period is in the shipping
period or later than the shipping period,

an allocation order setting step which refers to the order
setting time as to each shipping request awaiting ship-
ment, the time being obtained in the order setting time
calculation step, and determines the allocation order
of each shipping request awaiting shipment, in such a
manner that the shipping request having a longer
order setting time is provided with a higher allocation
order, and

an allocation step for allocating to the shipping period, a
requested shipping amount for each shipping request
awaiting shipment, until reaching the production
capacity ofthe product in the shipping period, accord-
ing to the allocation order determined in the allocation
order setting step, and when an aggregate allocated
shipping amount in the shipping period goes over the
production capacity in the shipping period, assuming
a portion exceeding the production capacity as a por-
tion awaiting shipment, and then determining the
shipping amount within the shipping period.

2. The production plan making program according to claim
1, wherein,

the order setting time corresponds to the product transpor-

tation time, if the shipping period as a target for setting
the shipping amount is equal to the shipping request
period, and ifthe shipping request period is later than the
shipping period, the time corresponds to the sum of a
difference between the shipping request period and the
shipping period, and the product transportation time.

3. The production plan making program according to either
of claim 1 and claim 2, wherein,

the data accepting step accepts the shipping request with

respect to each destination and each product type and
stores the shipping request in the storage means, simul-
taneously accepts the production capacity of a reference
product in the unit period at a production facility and
stores the production capacity of the reference product
in the storage means, and further accepts a production
capacity consumption factor for each product type, the
factor being a ratio between a production amount of a
product of the product type at the production facility in
the unit period, and the production capacity being the
production amount when the reference product is pro-
duced at the production facility in the unit period, and
stores in the storage means, the production capacity
consumption factor for each product type, and

when the requested shipping amount for each shipping

request awaiting shipment is sequentially allocated to
the shipping period, the allocation step uses the
requested shipping amount for the product type indi-
cated by the shipping request and the production capac-
ity consumption factor of the product type, converts the
requested shipping amount into a value on the reference
product base, and assumes a total of the values on the
reference product base converted from each requested
shipping amount, as the aggregate allocated shipping
amount in the shipping period.

4. A production plan making device for determining in
which unit period (hereinafter, referred to as a shipping
period) a product is shipped, in response to a shipping request
indicating a requested shipping amount for each unit period
(hereinafter, referred to as a shipping request period) of the
product from each destination, the device comprising,
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a data accepting means for accepting the shipping request
of the product from each of the destination, production
capacity of the product in the unit period, and a product
transportation time to the destination with respect to
each destination,
a storing means for storing the accepted data,
aperiod specifying means for specifying the furthest future
shipping request period, out of the shipping request peri-
ods of'the shipping requests stored in the storage means,
a shipping amount setting means for assuming the furthest
future shipping request period as the furthest future ship-
ping period, and determining a shipping amount for each
shipping period starting from the shipping amount in the
furthest future shipping period, followed by determining
the shipping amount in the shipping periods each
sequentially approaching the current time, and
an outputting means for outputting the shipping amount for
each shipping period, determined by the shipping
amount setting means, wherein,
the shipping amount setting means comprises,
in the shipping period targeted for setting the shipping
amount, an order setting time calculation means for
determining an order setting time indicating a time
from the shipping period until the product is delivered
to the destination, referring to the product transporta-
tion time to each destination stored in the storage
means, as to each shipping request from the destina-
tion awaiting shipment, among the shipping requests
whose shipping request period is in the shipping
period or later than the shipping period,

an allocation order setting means which refers to the
order setting time as to each shipping request awaiting
shipment, the time being obtained in the order setting
time calculation means, and determines the allocation
order of each shipping request awaiting shipment, in
such a manner that the shipping request having a
longer order setting time is provided with a higher
allocation order, and

an allocation means for allocating to the shipping period,
a requested shipping amount for each shipping
request awaiting shipment, until reaching the produc-
tion capacity of the product in the shipping period,
according to the allocation order determined in the
allocation order setting means, and when an aggregate
allocated shipping amount in the shipping period goes
over the production capacity in the shipping period,
assuming a portion exceeding the production capacity
as a portion awaiting shipment, so as to determine the
shipping amount within the shipping period.

5. A production plan making method for determining by a
computer in which unit period (hereinafter, referred to as a
shipping period) a product is shipped, in response to a ship-
ping request indicating a requested shipping amount for each
unit period (hereinafter, referred to as a shipping request
period) of the product from each destination, the computer
executing,

a data accepting step for accepting via an input means of
the computer, the shipping request of the product from
each of the destination, production capacity of the prod-
uct in the unit period, and a product transportation time
to the destination with respect to each destination, and
storing the accepted data in a storage means of the com-
puter,
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a period specifying step for specifying the furthest future
shipping request period, out of the shipping request peri-
ods ofthe shipping requests stored in the storage means,

a shipping amount setting step for assuming the furthest
future shipping request period as the furthest future ship-
ping period, and determining a shipping amount for each
shipping period starting from the shipping amount in the
furthest future shipping period, followed by determining
the shipping amount in the shipping periods each
sequentially approaching the current time, and

an outputting step for allowing an output means of the
computer to output the shipping amount for each ship-
ping period, determined by the shipping amount setting
step, wherein,

in the shipping amount setting step,

the computer executes,
in the shipping period targeted for setting the shipping

amount, an order setting time calculation step for
determining an order setting time indicating a time
from the shipping period until the product is delivered
to the destination, referring to the product transporta-
tion time to each destination stored in the storage
means, as to each shipping request from the destina-

Aug. 25,2011

tion awaiting shipment, among the shipping requests
whose shipping request period is in the shipping
period or later than the shipping period,

an allocation order setting step which refers to the order

setting time as to each shipping request awaiting ship-
ment, the time being obtained in the order setting time
calculation step, and determines the allocation order
of each shipping request awaiting shipment, in such a
manner that the shipping request having a longer
order setting time is provided with a higher allocation
order, and

an allocation step for allocating to the shipping period, a

requested shipping amount for each shipping request
awaiting shipment, until reaching the production
capacity of the product in the shipping period, accord-
ing to the allocation order determined in the allocation
order setting step, and when an aggregate allocated
shipping amount in the shipping period goes over the
production capacity in the shipping period, assuming
a portion exceeding the production capacity as a por-
tion awaiting shipment, and then determining the
shipping amount within the shipping period.
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