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Plywood production scheduling for years has been

considered, more or less, a sacred activity in which only

a select group of individuals with the experience and

knowledge could take part. With the advancements in

computer technology and related fields, the plywood

industry is in a position where more people can become

involved in an otherwise restricted area of production

planning.

The objective of this study was to design a

computer-assisted scheduling package that feasibly

schedules jobs through the four operations of a dry-end

department.

The program, which satisfies this objective, was

modeled after a local plywood plant. Though, because of



the size of the facility and the limitations of the

mini-computer on which this program was developed, only a

fraction of the plants entire product line was used.

The analysis of the program concentrates on

evaluating the feasibility issue. That is, two trial

runs were conducted to determine whether the program

could generate feasible schedules. The test results for

both runs indicated that the computed schedules were

feasible. However, this does not warrant its practical

use in an actual mill environment. Further analysis

indicated that the current heuristic for scheduling the

patcher, jointer, and dryer operations is not suitable

for ensuring satisfactory levels of machine utilization.

One possible resolution that was cited is to reformulate

this heuristic so that makespan is minimized.
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A FEASIBILITY STUDY OF A COMPUTER-ASSISTED

PLYWOOD PRODUCTION SCHEDULING SYSTEM

CHAPTER I

INTRODUCTION

1.1 BACKGROUND

Production scheduling in plywood manufacturing is

primarily concerned with ordering tasks through a three phase

production sequence (green-end, dry-end, and finish-end) to

prevent task lateness and ensure continuous job throughput.

Note, however, that both these measures are interrelated.

That is, without a continuous throughput, job lateness may

be inevitable. Consequently, management must pay special

attention to those factors affecting product flow when

developing a viable job schedule. Because of the complexity

of the system, total enumeration of these factors can be

quite difficult when developing a task schedule. This is

especially true for mills that still schedule only from past

experience.

Yaptenco and Wylie C19703 wrote that the heart of the

scheduling problem appears to be limited to only two phases,

the dry-end and green-end. Their justification is based on

the fact that theSe two departments are the most critical

phases of plywood manufacturing since "choices in sequences

have to be made at each production center from among a



number of alternatives." These choices will be based on the

composition of the order file and the veneer and product

inventories. They continued by stating that the source of

the problem is one of timing veneer preparation so that the

right type and quantities are available at the time they are

needed at a specific operation. However in terms of a mill

environment such an undertaking may not be easily

accomplished because of the complexity imposed by the

system. This complexity stems from the fact that plywood is

constructed through successive operations and in most cases

these operations consist of m parallel and identical

processors. Therefore, another scheduling problem arises

when determining whether a given operation will be utilized

to its full potential or will be under utilized.

Specifically, if we do not elect to use all m identical

processors in an operation, what affect will this have on

the in-process inventories and the throughput of succeeding

operations that use these inventories? On the other hand,

if we choose to run all m processors, will the in-process

inventory level ever exceed the maximum storage capacity of

the system?

In terms of management policy many of the answers to

these questions are based on some intuitive cost benefit

parameter. That is, if we choose to run all m machines, the

benefits associated with improving product flow and



minimizing job lateness must override the cost of employing

the extra labor and machines. Unfortunately, as can be

seen, this measure is not easily quantified. In most

situations, such an activity is left to management personnel

whose experience allows them to resolve these difficult

questions about production scheduling. This approach to

scheduling, as many managers will contend, has historically

proven to be the best and most economical method. But since

the inception of the digital computer, this means can no

longer be considered best or most economical. Currently,

the computer software market is being deluged with packages

that assist managers in fields such as forecasting,

production control, and accounting to name a few. These

tools are not marketed as cure-alls but as practical real

world methods to aid managers in their daily decision

activities. Unfortunately, no software package to date has

been written solely for the purpose of aiding plywood

managers in scheduling their facilities.

1.2 OBJECTIVE

To resolve this dilemma, the objective of this study is

to develop a computer package that will schedule a set of

plywood jobs in a feasible manner through the dry-end phase

of a plywood operation. The main emphasis of this project

is to construct a program that will schedule four operations
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of a dry-end department so that a mill manager can see the

affects that his policies as well as manufacturing

restrictions have on product flow, machine utilization, and

inventory when scheduling a given set of orders. The

approach to be used in developing this decision-aid will

attempt to integrate current management policy with known

scheduling and inventory control techniques. It will be

written in FORTRAN-66 and because of the increasing useage

rate of mini-computers in the work place, this package will

be run on a Digital PDP 11/23.

The anticipated benefits of building this package

includes better understanding of system performance and as a

direct result improved scheduling.

1.3 THE PLANT

1.3.1 Dry-end Description

In order to build this package, the system will be

modeled using a local plywood mill (Champion Building

Products, Lebanon, OR). This plant (see figure 1.1) is a

relatively large facility employing nearly 450 people and

producing on the average pearly 3 1/2 million surface feet

of plywood per week. Presently, it is working under a

curtailed work schedule and for economic considerations is

only producing a limited selection of their total product
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line. The dry-end department is considered typical of most

mills this size. It will be modeled as a four stage job

shop (see figure 1.2) where the green veneer is dried,

upgraded, and laid up into plywood panels. In the first

Figure 1.2 Process flow diagram

stage, the green veneer is dried on one of seven cross-flow

type dryers. It is subsequently given an appearance grade
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TABLE 1.1 Dry veneer grade development

WIDTH: Random/Ft 27 54

BF BP BP
C C C
D D D
X X X

CP

SOL(Ft)

ECLR
DCLR

A(solid)
B

Ft-fishtails (4' length)

and placed in dry inventory (see table 1.1). In the second

and third stages, selected dry veneers are upgraded either

by splicing two or more narrow sheets together with string

or glue, or the appearance grades are improved by patching

the noticeable defects. These two stages are commonly

referred to as the jointer and patcher operations

respectively. In each operation, as is true for the dryer

operation, several machines are available for processing the

same task. For the jointer operation, five machines are

available where as the patcher operation consists of 18

machines. In the final stage, the panels are laid up using

selected grades of veneer from dry inventory. This process

is accomplished using six roller type spreaders. One unique

aspect of this plant is its capability to manufacture

variable sized panels. That is, they not only can produce a

four by eight foot panel, but are also capable of



B

manufacturing a panel as small as three by eight and as

large as five by 12.

1.3.2 Management Constraints

Because of this panel size variability, the green

veneer requirements increase drastically over the normal

requirements for a four by eight panel. Typically, mills

categorize green veneer based on thickness, width, species,

and wood type. For this plant, veneer length is added to

this list (see table 1.2) to allow for the variable panel

TABLE 1.2 Dry veneer categories

THICKNESS WIDTH LENGTH SPECIES WOOD TYPE

1/12" RW 4' Douglas-fir sapwood
1/10" 27" B' hemlock* heartwood*
1/B"* 54" 9' noble fir*
1/7"* 10'
1/6" 12'
7/32"

*-not included in the model.

sizes. As a result of this broad categorization, processing

constraints have been imposed on machines within each

operation because of either machine limitations or

management policy.
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For the dryer operation, the limitations are included

in table 1.3. Note that this table lists those veneer

grades that can be run on the given machine.

TABLE 1.3 Veneer restrictions for the dryer
operation

DRYER THICKNESS WIDTH LENGTH WOOD TYPE SPECIES

1 ALL 27",54" 4',8', ALL ALL
and 9'

2 ALL 27",54" 4',8', ALL ALL
and 9'

3 ALL RW, 27",
and 54"

B',9', ALL ALL
and 10'

4 ALL RW, 27",
and 54"

8',9', ALL ALL
10',and
12'

5 ALL RW, 27",
and 54"

8',9', ALL ALL
10',and
12'

6 ALL, except RW, 27",
1/10" 12' and 54"
heartwood

8',9', ALL ALL
10',and
12'

7 ALL RW, 27",
and 54"

4',8', ALL Hemlock,
9',and and noble
10' fir

The jointer operation, on the other hand, is limited by the

veneers appearance grade. Specifically, the jointer

operation consists of two string machines and three

edge-aluers. Since the string machines produces a less

desireable joint they are not used for jointing face grade
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veneers. Furthermore, string machine two cannot joint

veneers whose length is greater than eight feet. The

edge-gluing machines, however, do produce quality joints but

are also limited by veneer length. That is, machine two

cannot handle 12 foot sheets and machine three can neither

joint 12 foot nor 10 foot sheets. Finally, the spreader

operation is limited by panel length and grade. Table 1.4

gives the length restrictions. The grade constraints are

primarily imposed for cleanliness reasons. The only

TABLE 1.4 Panel length restrictions on
spreader operation

SPREADER ASSOCIATED PRESS SIZE LENGTH LIMITATIONS

1 B' 8' only
2 12' 9', 10', and 12'
3 10' 8', 9', and 10'
4 8' 8' only
5 10' 8', 9', and 10'
6 12' 9', 10', and 12'

restriction requires that all duraply panels be constructed

on spreader four and six. Another limitation that is

unrelated to machine constraints is storage capacity.

According to management, the system is limited to only six

million 3/8 surface feet of dry veneer.
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1.3.3 Operating Procedure

Apart from the system constraints discussed in the

previous section, the plants operating procedure dictates

when the machines will run. For the four stages that

comprise the dry-end, the utilization of each operation will

depend on the set of tasks to be scheduled. However,

management policy requires that the spreader schedule be

developed so that five machines are operating on day shift

and swing shift, and three machines are running on graveyard

shift. The same policy is not reserved for the other three

operations. In fact, these operations are scheduled solely

on the veneer needs created by the spreader schedule.
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CHAPTER II

LITERATURE REVIEW

2.1 PLYWOOD SCHEDULING

From the volumes of literature on job scheduling, the

field is vast, encompassing solution techniques for a

variety of scheduling problems. Among the areas that are

most frequently studied, job shop scheduling tops the list.

One reason for much of this exposure is the number of

manufacturing processes that can be modeled as job shops.

As pointed out in chapter one, plywood manufacturing is one

example. Unfortunately, the studies performed on plywood

scheduling are few in number. The reason for this can

primarily fall on the dimensionality imposed by this type of

system. Specifically, apart from the fact that plywood

facilities are modeled as job shops, the complicating twist

is that each of the k operations are usually composed of m

parallel and identical machines.

Although a plywood facility can be difficult to model,

studies have been conducted in which algorithms were

developed for scheduling plywood production. One such study

conducted by Weldwood C1971] concentrates on achieving the

annual operating plan through short-term scheduling.

Weldwood's emphasis was not on iob sequencing but on

tracking the divergent factors of plywood production so that
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the details of the operating plan would be met. The factors

he mentioned as being the demise of this plan included

product mix requirements, plant capacity, and raw material

limitations. He added that because two of these factors are

influenced by market conditions, an effective planning

heuristic should be used to ensure that the planned

requirements are achieved. The approach he suggested to

accomplish this goal is to formulate and solve the problem

as a linear program. As far as the present study is

concerned, the term scheduling has been used out of context.

A more appropriate term would be short-term planning instead

of short-term scheduling.

In a more applicable study, Yaptenco and Wylie C19707

viewed a plywood facility as a discrete number of components

(production centers) that interact with each other only at a

discrete number of points (points where inputs are received

and outputs removed). Moreover, they acknowledged the

problem at hand as scheduling tasks through an assembly-type

production environment where the tasks must be sequenced so

that the waiting time between the current and succeeding

operations be kept to a minimum. Their proposed resolution

of the problem is to use an appropriate time interval as a

criterion for starting a succeeding operation with a portion

of a task that has not yet been completed on a preceeding

operation. That is, schedule the tasks so that the
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completion time of a given task on a preceeding operation

exceeds the starting time of that same task on a succeeding

operation. This is not a sufficient condition for

optimizing waiting time but a necessary one. Finally, they

added that "the choice of an appropriate interval or period

will depend on how discrete the jobs (tasks) are, i.e., how

many units make up a job and the time it takes to process a

unit of a job."

The proposed modeling approach involves formulating

sets of linear equations to define the inflows and outflows

of each of the discrete production centers. These equations

are then converted to constraints and the problem is solved

using the simplex method of linear programming. The

drawbacks of this model includes increased computer run time

as the mill size increases and the selection of a good time

interval. The problem associated with this latter drawback

involves a trade-off between computer run time and the

development of a detailed schedule. Specifically, Yaptenco

and Wylies found that the formulated model can only be

applied to an eight hour interval. Therefore, if a

scheduler is interested in a more detailed schedule, this

approach is not feasible.
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2.2 INVENTORY CONTROL AND SCHEDULING TECHNIQUES

2.2.1 Overview of Problem

The, development of a scheduling algorithm for

sequencing tasks through a four stage dry-end process, as

Yaptenco and Wylie have shown, is definitely a feasible

undertaking. However, developing an algorithm that also

ensures that a given sequence of tasks is optimal is without

question a sizable problem. This does not imply that it

cannot be done but the means by which this is achieved may

be quite cumbersome. Even if a technique is found for

optimally scheduling plywood production, it only ensures

that a single measure of performance is optimized. In many

cases, the true test of a production schedule is based on

how well it optimizes several objective measures. As a

result, a more appropriate methodology for solving this

scheduling dilemma may be goal programming because of its

ability to accomodate several objective parameters in a

single problem. Unfortunately, by using goal programming,

we still fall into the same trap as did Yaptenco and Wylie,

this being computer run time. Therefore, we will not

attempt to develop an algorithm that ensures optimal results

but one that satisfy managements expectations.
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2.2.2 Inventory Control Problem

As discussed in chapter one, the problem in formulating

a schedule lies primarily with ensuring that a given

sequence will time the correct quantity of veneer so that it

will be available on successive operations. The scheduler

must choose from among several plausible sequences that will

best suit his immediate needs. These choices are provided

because there is no unique way of acquiring a single veneer

grade. That is, in most cases, veneer grades such as CP, C,

and D grade can be developed by upgrading alternative veneer

sources on either the patcher or jointer operations (or

both). The final decision, though, will depend of course on

the current veneer inventory as mentioned in chapter one.

Aside from the choices of how each veneer grade can be

developed, the necessity to ensure that each task in the

sequence will be available for further processing on

successive operations is of paramount importance. This has

been defined by many authors as time-phasing. To address

this problem, we will avoid the current topics in scheduling

literature and concentrate on a topic in inventory

management, this being material requirements planning (MRP).

The reason is justified by the fact that MRP recognizes the

realities of demand (or veneer requirements on successive

operations) existing in a manufacturing environment. That
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is, MRP realizes that demand does not occur at discrete

points in time but occurs sporadically throughout the

planning horizon. This is the basic difference that

separates MRP from other inventory control techniques. The

others assume constant demand and as a result do not

time-phase inventory requirements over the planning period

as does MRP. Time-phasing is therefore a hallmark of all

MRP systems.

Time-phasing is defined by Orlicky as "capturing or

developing the information on timing, so as to provide

answers to the following questions."

1) When is the quantity on order due to come
in, and is it a single order or are there
more than one?

2) When will the demand actually have to be
satisfied, and will it be at one time or is
the requirement a summary figure concealing
several demands spaced in time?

3) When will the stock run out?

4) When should the replenishment order be
completed?

5) When should it be released?

In reference to the system under study, these questions are-

identical to those the scheduler must address when composing

the schedule for the three operations that preceed the

spreaders. Specifically, in the language of MRP, each of

the end-items (panels) that comprise the master production
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schedule (MPS) for the spreaders must be exploded back

through the three upstream operations. By this explosion

process, each end-item is broken up into its components

(veneer). These dependent components are then scheduled on

one or more of the three upstream operations based on the

planned order release for the end-item at the spreaders.

The complicating feature that is exhibited in this system is

that several veneer grades may exist for a single

component-item. For example, figure 2.1 illustrates this

situation with a branching tree diagram that is suppose to

resemble the bill of material for a 3/4 AC 5 ply panel.

Note that at the component level several alternative

Panel grade: 3/4" 8' AC 5 ply

Component 1 (face) 2 (back) 3 (center) 4 (xband)
Alt 1 - 1/6 54 solid 1/6 54 C 1/6 54 C 1/6 RW C
Alt 2 1/6 54 BP 1/6 54 D 1/6 27 C 1/8 4' C
Alt 3 - 1/6 RW C 1/8 27 C
Alt 4 - 1/6 54 D

Figure 2.1 Panel arade construction diagram.

component-items exist. For component-item 1, either 1/6

solid or 1/6 BP veneer can be used to fill the face veneer

requirement. Furthermore, component-item 4 has up to three

different veneer sources. The decision of which alternative

to select, however, will depend on the current inventory

position of the system and possibly some processing
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considerations. Naturally, if an order release has been

planned with 1/6 solid to be ready at the spreaders when

needed, then there is no reason to consider the second

alternative in component-item 1. On the other hand, if a

release had not been planned then the second alternative

would have to be a contender. By no means does this exhaust

all of the possible situations that may exist when deciding

which alternative to choose but it should give a flavor of

what the scheduler must consider.

The concepts involved in material requirement planning

may prove fruitful in answering the scheduling problems

imposed by the three operations that precede the spreader

operation. However, this approach cannot be used unless a

master production schedule is first developed for the

spreader operation.

2.2.3 Machine Scheduling Problem

In the eyes of the mill scheduler, the scheduling

problem for the entire system is dependent on how jobs are

allocated and sequenced on the spreader operation. This not

only holds true for the dry-end department, but it also

applies to the department that precedes (green-end) as well

as the departments that follow (finish-end) the dry-end.

Therefore, careful consideration is given when composing
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this schedule to ensure that the work load on preceding

operations will be balanced and no one operation will be

given a disproportionately high amount of processing that

may result in a bottleneck.

Outside of the study conducted by Yaptenco and Wylie,

no other research has been performed to address this problem

for a job shop consisting of multiple machines in multiple

operations. The vast majority of articles that vaguely

resemble this system only consider multiple machines on a

single operation. Among the list of authors who have

studied the parallel machine problem McNaughton [1959], Root

[1965], Rothkopf [1966], Baker [1974], Barnes and Brennan

[1977], and Rajaraman [1975] are only a few.

To address the specific problem of scheduling the

spreader operation, several methodologies may prove useful.

That is, since the primary goal in scheduling this operation

is to maintain continuous job throughput, we must first

decide on an appropriate measure of performance that will

adequately achieve our primary objective.

As described by Baldwin [1974], plywood is a composite

product in which different veneer grades are glued and

pressed to form panels. These panels can consist from as

low as three plys of veneer to as high as seven plys. When
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scheduling the spreader operation, the scheduler must be

aware of the number of different veneer grades that exist in

each panel grade of his order file so that he will not

sequence a pair of jobs that require a large number of

veneer change overs. This approach allievates long set up

times between jobs and ensures good job throughput.

To this end, it would seem that the best method to

ensure good job throughput is to minimize the total set up

times required in manufacturing a set of panel orders.

Authors have classified this sort of problem as the

dependent set up time problem. The objectives behind the

algorithms used in solving this type of problem is to

sequence jobs so as to minimize the sum of the individual

set up times. That is, sequence the order file so that the

unproductive waiting time associated with veneer change

avers is minimized.

Two authors, Baker E19743 and King E19753, have

identified this set up time problem as a form of the

travelling salesman problem where the set up times in

changing from one job to another are analogous to the travel

cost between locations in the distribution problem context.

The methodologies provided for solving this problem

include dynamic programming, branch and bound, and integer



programming. A fourth method uses a near optimal heuristic

similar to the closest unvisited city (CUC) approach. This

latter method is only prescribed for the single machine

problem but it may be adaptable to the m machine case too.

The CUC algorithm works by always selecting the closest city

not yet visited. In terms of the scheduling model, this

rule amounts to the shortest set-up time sequencing. This

procedure can easily be facilitated by setting up a square n

by n matrix where the rows and columns represent the n jobs

(see figure 2.2).

job

1

3

The

1

521

5
3 1

.

jobs are then sequenced by

2

12 1 3

523

-
S32

.

.11I

SI N

52N

53N

N 1 N2 N3

Figure 2.2 Set up time matrix

MM.

selecting, from the n by n elements, the ordered pairs with

the smallest set-up times. For example, suppose we are

given a six-job matrix (shown in figure 2.3) and were asked

to find the best sequence of jobs using this algorithm. To

sequence these six jobs, first select the pair of jobs with
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the smallest set-up time s_ . The initial starting point,
1J

i, is referred to as the origin. In this case, the origin

will be job four and the sequence with the smallest set-up

time is either s or s
'

If we choose s as our initial46 43
sequence, the next job in the tour is determined by

excluding job four and selecting the smallest set-up time in

row three (sSi. ). From the matrix, s is best. This

procedure is continued until all jobs have been eliminated

from the matrix. In our example the best sequence starting

with s is 4-3-5-6-2-1 with a total set-up time of 18. On

the other hand, had we started with s46 the sequence would

have been 4-5-6-2-1-3 with a total set-up time of 22.

job 1 2 3 4 5 6
IMP

1

2

3

4

5

4 8 6 B 7

5 7 11 13 4

11 6 8 4 12

5 7 2 2 9

10 9 7 5 4

6 8 3 13 8 7

=MP

Figure 2.3 Set up time matrix example

The example presented above is one variation of the CUC

algorithm in which the origin was selected arbitrarily and

the set-up times were absolute. Another variation involves

the look ahead feature that permits a closest unvisited pair
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of cities to be added to the tour. Under this variation the

origin is chosen arbitrarily. Then, instead of examining

the path from the origin to (n-1) other cities this method

examines the path from the origin to (n-1) times (n-2)

ordered pairs of unvisited cities and adds to the tour the

pair associated with the minimum distance (in our case

minimum set-up time). Because of these variation the CUC

algorithm has eight possible versions as is indicated in

table 2.1.

TABLE 2.1 CUC algorithms

Algorithm Variation

1 Abs. set up time; no look-ahead; starting job
arbitrarily

2 Abs. set up time; no look-ahead; all jobs chosen
as origin

3 Abs. set up time; look-ahead ; starting job
arbitrarily

4 Abs. set up time; look-ahead ; all jobs chosen
as origin

5 Rel. set up time; no look-ahead; starting job
arbitrarily

6 Rel. set up time; no look-ahead; all jobs chosen
as origin

7 Rel. set up time; look-ahead ; starting job
arbitrarily

B Rel. set up time; look-ahead ; all jobs chosen
as origin

The drawback of using the CUC algorithm or any of the

other methods used in solving the dependent set up time
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problem for the spreader operation is that there is no

certainty that a given schedule will ensure that the

processing on the three upstream operations will be

balanced. The answer to this will depend first on how each

veneer component will be developed and secondly on the

available machine capacity on each of the three upstream

operations. For this study, it will be assumed that this

machine capacity will be adequate to accomodate any schedule

developed for the spreader operation.
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CHAPILe. III

MODELING APPROACH

3.1 OVERVIEW OF SCHEDULING APPROACH

From the preceding discussion, it should be apparent

that a plywood facility is a difficult system to schedule.

Much of this difficulty is due in part by the fact that the

scheduler must sequence tasks in a system composed of four

operations where each operation consists of m parallel

processors (machines). The problem does not lie in

sequencing the individual operations because this can be

addressed using current scheduling algorithms. It lies in

determining how each veneer grade will be developed on the

three upstream operations as well as the assurance that

these desired grades will be present in inventory when

needed at the spreaders.

As presented in chapter two, the literature on this

subject is sparse. This may be attributed to the fact that

the dimensionality of the problem when dealing with large

and complex systems does not lend itself well to optimal

solutions. However, with the growing popularity of decision

support systems it would seem that the attention is straying

from these approaches that provide optimal solutions to

those that only provide good solutions. Managers are

finally recognizing the fact that the cost of their time out
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weighs the benefits derived from an optimal solution.

Hence, the answer to the immediate problem of scheduling

tasks in the system under question seems obvious. That is,

develop a scheduling program that does not focus on the

attainment of an optimal solution, but one that provides

good results at a substantial savings in procurement and

computer run-time.

The scheduling program developed in this study to

accomplish this objective does so by emulating the process

used by the actual scheduler. That is, since the job

schedule for the spreader operation is the single most

important factor affecting how the up stream operations

(jointer, patcher, and dryer) can be scheduled, this

operation is evaluated first followed by the three remaining

operations. To support this approach, the program is broken

down into three distinct phases (as illustrated in fig.

3.1) where each phase resembles the steps the scheduler

performs in procuring a viable job schedule.

SCHEDULING
PROGRAM

1 1 1

PHASE I PHASE II PHASE III
Panel Veneer Task Veneer Task Report
Scheduling Development Scheduling Generator

Figure 3.1 Program breakdown
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The philosophy used in designing this program

concentrates mainly on computer-assisted scheduling in

contrast to computerized scheduling. The approach attempts .

to remove mill personnel from the physical chore of job

scheduling and places this responsibility on the computer.

Though, this should not be construed that the human has been

totally displaced from this activity. In fact, the human

still plays an integral role in the development of each

schedule produced by this package. His role includes

1) developing the list of panel orders (TASK.DAT) that

will be scheduled on the spreader operation,

2) developing the initial dry inventory (DRY.DAT),

3) formulating the idle machine policy for the spreader

operation (MIDLE.DAT),

4) formulating the constraints on task assignments to

the machines of each operation (GLPOLI.DAT, JPOLI.DAT,

DPOLI.DAT),

5) formulating the alternative strategies for procuring

a given veneer grade through other veneer grade sources

(VENDEV.DAT), and

6) creating green inventory in phase two.

Of these responsibilities, the first five can be performed

before the package is actually run. However, the sixth

requires the user's constant attention during the running of

the program. Specifically, phase two has been designed so

that it interactively prompts the user for the green veneer
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grade that will be used to procure a dry veneer order (set

up by the panel orders scheduled on the spreader operation).

This is done to ensure that each dry veneer order will be

constructed from a suitable green inventory source. The

term "suitable" implies that the source is currently

available on the log yard and it is the best green veneer

grade for developing the desired veneer.

As outlined above, the program is composed of three

phases. The first two phases represent the actual

scheduling program. Their primary objective is to generate

the sequence files, SEQ1.DAT, SEQ2.DAT, SEN.DAT, and

SEQ4.DAT, for each of the respective operations that will be

used in phase three to generate the formatted machine

schedules illustrated in appendix C.

Phase one (see figure 3.2) initiates the package by

generating the spreader schedule (SEQ1.DAT) using the set of

user defined panel orders from the file, TASK.DAT. After

reading these orders, the program first allocates them among

the m machines of the spreader operation according to the

machine restriction file, GLPOLI.DAT. This file is one of

many policy files that the user can employ to designate the

constraints he wishes to impose on the current schedule.

Once the orders have been allocated to a machine, they are

then sequenced using the dependent set up time heuristic
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discussed in chapter two. In the process of sequencing lobs

on the spreader operation, a time phased list of veneer

orders (master production schedule) is created. This list

is maintained in the file, PAT.DAT, so that it may be used

in phase two where each veneer grade from this list can be

filled.

In terms of the scheduling problem at hand, phase two

(see figure 3.3) is the most critical phase because it

ensures that the schedule developed for the spreader

operation will be achieved with the desired veneer grades.

This is accomplished using a veneer development policy ,

VENDEV.DAT, which outlines the alternative strategies that

may be used to develop each of the desired grades.

The algorithm works on an order by order basis. That

is, the orders of the master production schedule are

processed one at a time by checking a linked inventory list.

Initially, this linked list is checked for the desired grade

specified by the order. If this grade is found, then the

needed quantity is removed, otherwise, an alternative

development strategy is evaluated. This alternative

strategy is obtained from the veneer development policy

which designates a prioritized list of alternative sources

(veneer grades) for satisfying the current order. In most

cases, these alternative sources are lower grade veneers
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that require upgrading- on either the patcher or jointer

operation (or both) before they can fill the current order.

The evaluation of the alternative sources is an

iterative process in which the linked inventory list is

checked for each source (veneer grade). If the alternative

veneer grade is found, then the quantity is removed and a

task is created on the appropriate operation that will up

grade this veneer to the desired grade. However, if the

grade is not located, then the next alternative source is

checked until either the order has been filled or the veneer

development file has been exhausted. If the latter occurs,

then the desired veneer grade is obtained directly by

creating a task on the dryer operation using a green veneer

source specified by the user. This step is reserved for

last to ensure that every possible means is exploited to

develop the desired veneer from current dry inventory.

Once it has been determined that a task is required on

one of the three upstream operations, the job is immediately

scheduled on one of the m machines of that operation. When

scheduling, the machines are prioritized based on the total

amount of processing it has been currently assigned so that

the machine with the smallest amount of processing will be

considered first when making a job assignment. Though it

should be noted that before an assignment is actually made,
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the task is evaluated using the machine restriction policy

to determine whether the task can be allocated. If it can,

the job is inserted in the schedule for that machine at a

point that guarantees its availibility on either the

spreader operation, or any other operation for which this

task is intended. However, if the task cannot be assigned,

the next machine with the smallest total processing assigned

to it is checked. This procedure is repeated until an

assignment is made.

The guarantee of a good solution using this scheduling

package is only ensured if the user sets up his policies

realistically. That is, the policies must reflect the

current manufacturing environment as well as the user's

wishes and expectations. If these are not considered, then

erroreous results could occur when implementing this

package.

3.2 MODELING ASSUMPTIONS

In designing this scheduling package, several

assumptions were made regarding the system being modeled.

Most of the assumptions are typical of those the scheduler

makes; however, others were made because of the limitations

imposed on the scope of this project. These assumptions are

as follows:



1) All of the jobs to be scheduled on the spreader operation

will be known at the outset.

2) Breakdowns or repairs of any machines will not occur

during the planning period.

3) Production capacity of the green-end department is

adequate to handle the production requirements of the

dry-end department.

4) Production capacity of the three upstream operations are

adequate to accomodate the requirements of the spreader

operation.

5) Processing rates are also given at the outset and are

constant regardless of the ordering of processing.

6) Processing rates will not include set up times for the

spreader operation.

7) Production is performed in batches and a batch cannot be

split among operations.

In the next chapter, a more detailed accounting of the

actual program is presented. Each section elaborates on one

of the three phases used in developing the dry-end schedule.

To assist the reader, the FORTRAN subprograms are provided

in appendix A.
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CHAPJ.I.R IV

DESCRIPTION OF SCHEDULING PROGRAM

4.1 PHASE I: SPREADER SCHEDULING

4.1.1 Introduction

As presented in the branching tree diagram of figure

4.1, phase one is a 21 subroutine package that acts as the

driver for this scheduling program. Its primary function,

as stated in chapter three, is to sequence the spreader

operation with the user defined tasks in a way that

minimizes total waiting time. Another function of this

phase is to generate a master production schedule from the

spreader schedule so that jobs can be assigned to the three

upstream operations in phase two.

4.1.2 Input of the Panel Order File

Phase one starts by first reading in the set of user

defined orders from the file TASK.DAT in subroutine CODINP.

Each order is identified with a six digit code followed by

the quantity desired as illustrated in figure 4.2. As each

order is read, it is translated in subroutine INCONS using

the panel description file, PANEL.DAT (see appendix B).

This translation involves computing the total processing

time for the order, and setting up the bill of material

(veneer grades) that will be used to assemble each panel.



SUB. HAIM?

Figure 4.1 Phase one tree diagram
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Without the bill of material neither the set up time matrix

(used for sequencing jobs) nor the master production

schedule could be created. In addition to translating each

panel order, subroutine INCONS also designates the panel

Panel Type Weatherability

Panel Grade

Length Construction

Thickness

Panel Type Grade Weatherability

1- Siding 1-8 1-Exterior
2-Sanded 2-Interior
3-Marine
4-Duraply
5-Sheathing

Length Thickness Construction

1-8' 0-5/16 1-4
2-9' 1-1/4
3-10' 2-3/8
4-12 3-1/2

4-5/8
5-3/4
6-1 0/0
7-1 1/8
8-1 1/4
9-1 1/2

Figure 4.2 Panel code description

grade and length of each order so that the task used in

constructing each order will be properly assigned to one of

the six spreaders in the allocation subroutine, TSKASN.
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4.1.3 Capacity Check

After the order file has been read and translated in

subroutine INCONS, a capacity check is made. That is, the

total processing times for the four length categories (from

the users order file) are computed in subroutine TASKTM and

then compared with the available processing time (computed

in subroutine MACHTM) for each of the six spreaders. If the

current set of orders is found to exceed the available

machine capacity, then an error message is written informing

the user that either he must modify his current order file

Or reformulate the idle machine policy for the spreader

operation (in file MIDLE.DAT). If, on the other hand, the

processing time does not exceed the available time, then the

order file can be sequenced on the spreaders. This is

accomplished using two subroutines, TSKASN and TSKSEQ. Each

routine addresses the two functions of scheduling. The

first' subroutine, TSKASN, performs the task allocation

activity whereas the second subroutine, TSKSEQ, performs the

sequencing activity.

4.1.4 Task Allocation

In the allocation subroutine, TSKASN, the orders are

distributed among the six machines using the panel type

(grade and lengths) array, constructed earlier in
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subroutine, INCONS, and a machine restriction policy

(defined in the file GLPOLI.DAT). As discussed in chapter

three, this machine restriction policy (see table 4.1)

allows the user to set constraints on how panels can be

assigned to the six machines of the spreader operation. The

policy, specifically, prioritizes the panel grades as well

as lengths on each machine so that only the highest grade

-length combination will be considered first on any given

machine. For example, when considering machine six the

program will attempt to fill this machine with 12 foot

duraply ahead of any other grade-length combination. If

there is no 12 foot duraply available in the current set of

orders, then the next highest item on the list will be

checked, in this case, 10 foot duraply. This procedure

continues until either an order with the correct

grade-length combination has been found or the policy list

has been exhausted. If the correct panel is found, then the

program will continue filling the current machine with this

panel type until either the available processing time is

exceeded or the supply of the correct panel has run out, in

which case, the program will check the current order set for

the next highest item on the priority list.

4.1.5 Task Sequencing

After a machine has been filled, the set of tasks



Table 4.1 Glue spreader restriction file

Priority

1 2 3 4 5 6 7 8 9 10 11 12

Machine

1 Grade Siding Marine Sanded Sheathing
Length 8' 8' a' 8'

2 Grade Siding Siding Siding Siding Marine Marine Marine Marine Sanded Sanded Sanded SandedLength 9' 10' 12' 8' 9' 10' 12' 8' 9' 10' 12' 8'

3 Grade Sanded Sanded Sanded Marine Marine Marine Siding Siding Siding Sheathing Sheathing SheathingLength 10' 9' 8' 10' 9' 8' 10' 9' 8' 10' 9' 8'

4 Grade Duraply Marine Sanded Siding Sheathing
Length 8' 8' 8' 8' 8'

5 Grade Sanded Sanded Sanded Marine Marine Marine Siding Siding Siding Sheathing Sheathing SheathingLength 10' 9' 8' 10' 9' 8' 10' 9' 8' 10' 9' 8'

6 Grade Duraply Duraply Duraply Duraply Marine Marine Marine Marine Sanded Sanded Sanded SandedLength 12' 10' 9' 8' 12' 10' 9' 8' 12' 10' 9' 8'
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assigned to this machine are then ready to be sequenced in

subroutine TSKSEQ. This is done using the CUC sequencing

algorithm discussed in chapter two where the set-up time

matrix is created first using the bill of materials for each

of the assigned tasks. Specifically, this matrix is

constructed using subroutines MATRX1 and MATRX2, by

evaluating the setup times for every possible ordered task

pair (panel jobs) assigned to the current machine. The set

up time is computed by determining the number of veneer

grade changes that occur when changing over from one panel

grade to another. As an example, the number of veneer

changeovers that occur when changing from an 8' 5/8" AC

panel to an 8' 3/4" AB panel will depend on the grade,

thickness, and length of the face, back, center, and

crossband plys of each panel. The grade, thickness, and

length breakdown for these panels are given in figure 4.3.

As is shown, two veneer changeovers occur when pairing these

two grades together.

Panel Face Back Center Xbnd
1 1

I
1 1

1 1 1

grd thk len
I

grd thk len grd thk len grd thk

8 5/8 AC- A 1/10 8 C 1/10 B C 1/6 8 C 1/6

8 3/4 AB- A 1/10 8 B 1/10 8 C 1/6 8 C 7/32

Figure 4.3 Bill of material for 8' 5/8" AC and
8' 3/4" AB

Therefore, if these grades had actually been included in the
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set of tasks assigned to the current machine, the set up

time would be 60 seconds, allowing 30 seconds for each

change over. This procedure is repeated until all of the

possible order task pairs assigned to the current machine

have been given a set up time.

Once this set up time matrix has been ascertained, the

tasks are then ready to be sequenced using the all-origins

version of the CUC algorithm. As mentioned above, the

actual sequencing is performed in subroutine TSKSEQ where

only the first P tasks assigned to the current machine are

used as origins. This ensures that the panels with the

highest panel grade and length priority (as determined by

the machine restriction policy) are scheduled ahead of all

other tasks assigned to this machine.

4.1.6 Development of Master Production Schedule and

Sequence File

After a machine is scheduled, the ordered jobs are then

time-phased in subroutine TSKFIL so that each job will be

associated with its own start time. This is performed so

that the master production schedule (stored in the file

PAT.DAT) will be constructed and the sequence file,

SEQ1.DAT, will be created for the report generation phase.
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4.2 PHASE II: VENEER TASK SCHEDULING

4.2.1 Introduction

As presented in an earlier discussion, phase two is

concerned with the fulfillment of veneer orders created by

sequencing jobs (panels) in phase one. In some respects,

this phase resembles a modified material requirements

planning (MRP) package because of the way orders are filled

by creating tasks among the three upstream operations

(patcher, jointer, and dryer). However, the main

distinction between this algorithm and most MRP packages is

that several options are possible in satisfying a

parent-item.

The resolution of this problem is established by

allowing the user to enumerate his preferrences for

developing every possible veneer grade currently recognized

by the modeled system. The file that stores this

information is called VENDEV.DAT and hereafter is referred

to as the veneer development file. This file prioritizes

the list of options that the user designates for developing

each veneer grade. These options include the grades as well

as widths of each of the alternative veneer sources. The

intent of this file is to eliminate the question of how each

veneer order is to be procured by setting up a prioritized
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list of alternative veneer sources that may be used if the

desired veneer grade is not satisfied with current

inventory. The most current version of this file is listed

in appendix B.

The primary objective of this phase is to assign and

schedule tasks on the three upstream operations so that the

orders of the master production schedule are filled.

However, these orders must be filled in a way that attempts

to deplete current in-process inventories. This criterion

must be considered to prevent dry inventory from exceeding

the space capacity of the system. Hence, the program will

always attempt to satisfy orders of the master production

schedule in a way that diminishes the current dry inventory

instead of increasing it.

4.2.2 Task Development

As is illustrated in figure 4.4, phase two is

partitioned into two separate programs. The first program

performs the task development function in which the veneer

orders are read from the master production schedule and are

filled either by acquiring the desired veneer directly from

the linked inventory list or by creating a task on one of

the three upstream operations. If a task is needed, then

the second program is used to schedule this task on one of



Figure 4.4 Phase two tree diagram: task development program



Figure 4.4 (cont'd) scheduling program
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the m machines of the required operation. The reason for

partitioning this phase is primarily due to the limitations

imposed by computer memory. Since the combined memory

requirement for each program exceeds the 64k limit, a single

program could not be run without overstepping its bound.

As mentioned above, the first program initiates phase

two by reading a veneer order from the master production

schedule in program ALLOC. Thereafter, subroutine INICNT is

called to make the intial check of the linked inventory list

for the desired veneer. At this point, the program makes a

distinction between order types. If the order type consists

of procuring narrow width veneer (RN or 27"), then

subroutine INIXBD is called to check inventory, otherwise,

if the order involves full width veneer (54"), then the

check of inventory is made directly in subroutine INICNT.

The linked inventory format used in this phase to

accommodate the needs of the master production schedule was

tailored after the linked list array used in the simulation

language, SIMLIB, Kelton and Law 019812. Each list

represent a veneer grade and the attributes of each entry

contained in a list include the quantity stored, the time

the entry was placed in inventory, and the original task

(number) used in creating this inventory. The second

attribute is retained so that the entries will not be
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accessed prematurely. The third attribute is necessary for

scheduling purposes. Its importance will become more

apparent when the scheduling approach of the second program

is discussed.

The actual subprograms used in removing and storing dry

inventory are nearly identical to those used by SIMLIB.

These subprograms include INITLK, FILE, NFIND, and DELLit..

The first routine, INITLK, is the initialization program.

This subroutine initializes the predecessor and successor

pointers and zeros out the head and tail pointers for each

list. The remaining subroutines facilitate the storage and

retrieval functions. Subroutine FILE is identical to that

used in SIMLIB with a few minor modification. It stores

veneer on a largest storage time first priority. The other

two routines, although contrived for the purposes of this

package, perform the retrieval function. Subroutine NFIND

searches a list for the entry whose storage time is either

equal to or less than the current time. If one is found, it

is removed using subroutine DELk..1L in which the entry is

placed in the list of available space. Though, if an entry

is not found or the current veneer order is filled without

depleting the source, the entry is not removed from the

linked inventory array.

When searching an inventory list for veneer that will
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satisfy the current order, each entry of that list is

checked. If the order is not filled, then another means is

employed to satisfy the current order. However, the method

by which this is accomplished will vary according to the

order type. For narrow width veneer orders, however, this

does not hold because the processing requirements are

limited to only the dryer operation. Conversely, methods

for procuring veneer for full width orders do vary. In

fact, full width orders could conceivably require processing

on one, two, or all three of the upstream operations

depending on the current inventory position for a given

order grade.

Since narrow width orders do not impose a significant

problem in terms of processing, only a brief outline of how

these orders are filled will be given.

As stated earlier, an initial check of the linked

inventory list is made for both order types in subroutine

INICNT. However, for narrow width order, the actual call to

subroutine NFIND is not made in subroutine INICNT, but

subroutine INIXBD. Both subroutines, though, set up the

iterative process in which each alternative veneer source of

the veneer development file is considered as a possible

candidate for filling the current order. If an alternative

veneer source is available, then the current order is
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satisfied. However, if it is not available for it is

available, but not in sufficient quantities), then the next

alternative source of the development file is checked until

either the order is filled or the development file has been

exhausted, in which case, the order is procured by calling

subroutine DRYER to develop the desired grade from green

inventory.

The complexity of how full width orders are procured is

primarily a function of how the user defines the veneer

development file. For example, an illustration of how 1/6 C

grade veneer can be developed is given is figure 4.5. Note

that eight

116 C

CP C D
i Ir 1

I

i

i

54" 27" RW 27" RW 54" 27"RW

Figure 4.5 Development chart for 1/6 C grade
veneer

sources are available to satisfy this grade. However, the

processing requirements of each source may vary. In the

cases where either 27" or RW veneers are used, a jointer

task must be created. Furthermore, if D grade veneer is

used, in addition to a jointer task a patcher task must also

be created. As a result of these variable processing



52

requirements, the program has been equipped to handle the

following processing options:

1) Drying only

2) Patching only

3) Jointing only

4) Jointing and patching

5) Drying, jointing, and patching

6) No processing or downgrading

The central routine used to support these options is

subroutine BCKPS1. This subroutine does not actually create

the tasks to satisfy each order but explores the various

options prescribed in the veneer development file. Its

primary function is to ensure that the appropriate

subroutine is called (based on the alternative veneer grade

specified by the veneer development file) so that the

correct task will be constructed.

The routines that subroutine BCKPS1 calls to create

these tasks include:

1) Subrountine PATCH

2) Subroutine JOINT

3) Subroutine PATJOT

4) Subroutine PATGRD

5) Subroutine DGRADE
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For the situation where the alternative veneer source

requires only patching to upgrade it to the desired grade,

subroutine PATCH is called. Similarly, if the veneer width

of the alternative veneer source is less than 54", then a

jointer task is needed and subroutine JOINT is called. In

either case, these routines are only used to check the

linked inventory list for the alternative source. If the

desired grade is found, then a task is created in subroutine

QTYCK1. However, if the quantity found in inventory is not

enough to satisfy the current order, then subroutine QTYCK1

continues the search (of inventory) by updating the time

that the alternative veneer source is needed by the amount

of processing made available by the veneer previously found.

This heuristic is illustrated in figure 4.6 with the use of

a time line. Note that time PtS is the time the desired

grade is needed at the spreader operation and time P is the

start time (on either the jointer or patcher operation) for

processing the alternative veneer source used to develop the

desired grade. If, after initially checking the linked

inventory list and finding only N time units of the

alternative source in inventory to be available at or before

time P, we can add this amount to P and recheck inventory

again, however, this time looking for dry inventory that is

available at or before time PtN. This process is repeated

until the entire S time units is filled or we exhaust the

alternative veneer source in dry inventory. If inventory is
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depleted before we fill the current order, then the next

alternative veneer source is checked. This alternative

source, though, may not be governed by the same processing

options (Patch only or Joint only). If it is, then the

Processing time of initial
quantity found in inventory

Updating time alternative
veneer source is needed at
patcher or jointer operation.

1....."/
P P+N

Time alternative veneer
source is needed at patcher
or jointer operation.

P+S

Time desired grade is
needed at spreader
operation.

Figure 4.6 Veneer acquisition example

above steps are repeated. However, if this new alternative

requires processing on both the patcher and jointer

operations, then subroutine PATJOT is called. Conversely,

if the alternative requires no processing, then subroutine

DGRADE is called.

Subroutine PATJOT is nearly equivalent to both the

patcher task development subroutine, PATCH, and the jointer

task development subroutine, JOINT. Specifically this

routine attempts to locate the desired narrow veneer in the
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linked inventory list. If found, then a patcher as well as

icinter task are created in subroutine QTYCK2. If the

quantity found does not satisfy the current order, then

subroutine QTYCK2 continues the search in the same manner

subroutine QTYCK1 did.

Subroutine DGRADE, on the other hand, is used to fill

orders for alternative veneer grades that do not require

processing. This routine is analogous to subroutine INICNT

in that it simply checks the linked inventory list for the

alternative source. If an item is located that satisfies

the order, then the needed quantity is removed; otherwise,

the next alternative source is considered.

The previous discussion has outlined the methods by

which orders are fulfilled using the veneer development

file. All of the veneer grades that can be satisfied using

this approach are those that can be obtained directly from

the dryer operation. Therefore, if all of the alternative

veneer sources are exhausted, then the desired grade can be

obtained by drying green inventory at the dryer operation.

What about those grades that cannot be developed directly

from a green inventory source?

modeled, these grades include A,

each case, the grades are developed

source. For example, A and B grades

For the system being

B, CP, and M grade. In

from an intermediate

are created by patching



BP. Furthermore, M grade is produced by patching either

DCLR or ECLR. As a result of these processing stipulations,

these four grades are developed using subroutine PATGRD.

Like the other subroutines used in creating veneer

tasks for filling a full width veneer order, subroutine

PATGRD is called from subroutine BCKPS1. Furthermore, the

means by which PATGRD constructs veneer task is nearly

identical to that used in the other subroutines called by

BCKPS1. Specifically, PATGRD is divided into two distinct

parts; one section for developing tasks only on the patcher

operation and the other for developing tasks on both the

patcher as well as the jointer operations. This division

was incorporated to allow for the possibility that a veneer

order may only be developed from a narrow width intermediate

veneer source. Like subroutines PATCH and JOINT, subroutine

PATGRD initially checks the linked inventory list for the

intermediate grade. If any veneer is found, it is used to

construct a patcher task (and passibly a jointer task);

otherwise, the intermediate grade is obtained directly from

the dryer operation. This normally results in the creation

of at least two tasks, one for drying the intermediate grade

and the other for patching it. If the intermediate grade is

less that 54", a jointer task is also created.

As mentioned above, subroutine BCKPS1 is the pivotal
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routine that ensures that every attempt is made to fill the

current veneer order with avialable dry inventory. This

eliminates the need of creating new inventory from green

stock. However, if after exhausting every possible option

the order still has not been satisfied, then the order is

procured by creating new inventory using subroutine DRYER.

Like the subprograms just discussed, subroutine DRYER'S

primary function is to satisfy the current order by

generating the desired grade from green inventory. However,

subroutine DRYER does not access the required green veneer

from a linked storage array like the other subroutines do.

Instead, it interactively prompts the user for the necessary

veneer as is illustrated in figure 4.7. This approach is

ORDER TYPE: CENTER

VENEER GRADE. D

THICKNESS. 1/12

11246TH. 8

WIDTH. 54

ORDER QUANTITY*: 2.58

FULL VENEER CODE:

ORDER TYPE! MAD

VENEER GRADE. SOL

THICKNESS, 1/0

LENGTH. 10

WIDTH. RW

ORDER QUANTITY: 1.2S

ACTUAL VENEER REOTS

USING 4: S.34

8. 3.24

12: 1.08

XOND VENEER CODE.

Figure 4.7 Users green inventory prompt

used to provide the user with the luxury of developing a
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green veneer order list that more realistically reflects the

current manufacturing philosophy and climate.

The actual subprogram prompts the user for a five digit

green inventory (see figure 4.B) code. To assist the

Peel

Grade

Thickness

Width

Length

Peel Grade Thickness Length Width

1-split 1-1P 1-7/32 1-8' 1-54
2-reg. 2-3P 2-1/6 2-9' 2-27

3-SM 3-1/10 3-10' 3-RN
4-2M 4-1/12 4-12'
5-3M 5-4'
6-PC

Figure 4.8 Green veneer code description

user in choosing the appropriate code from the green veneer

file DRYDEV.DAT, the prompt includes the type (face, back,

center, or xbnd), grade, thickness, length, width, and

quantity of the veneer order. If the order type involves a

narrow width veneer (as indicated by xbnd), the user is also

provided with the equivalent veneer quantities for the 4',

8', and 12' length classes. After the five digit code has

been selected and input, an error check is made to see if

the code is viable. If it is, the user will then be asked
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whether he would like to override the system and specify his

own veneer quantity for the dryer task being created. If it

is not viable, the program will write an error message and

prompt the user again with the same order. Likewise, if the

code is viable, yet he does not specify enough veneer to

satisfy the current order the program will ask for more

until the order is filled.

The drawback of using subroutine DRYER is that it tends

to counter our objective of minimizing in-process

inventories. Outside of the patching operation, the dryers

are the only other processing center where a single grade

input'(green veneer) can (and most likely will) result in

multi-grade (dry veneer) output. The only distinction

between these two operations in terms of our objective is

that the patcher will not increase dry inventory. Instead,

it only changes the grade make-up of dry inventory.

However, the dryer operation will. For this reason,

subroutine DRYER is called only after every other source has

been explored.

To facilitate these sorts of changes and/or additions

to dry invertory, both subroutines PATCH and DRYER utilize a

development file to determine the grades that result from a

single grade input. For subroutine PATCH, PATDEV.DAT is

used to evaluate these grades. For subroutine DRYER,
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DRYDEV.DAT is used. In either case, the actual

determination and updating of dry inventory is performed in

subroutine INVDEV. This routine does not directly input the

newly generated dry inventory into the linked storage array,

but it sets up the transfer array and calls subroutine FILE

so that the new inventory will be stored correctly.

To this point, we have discussed in some detail the

attributes of phase two and how it fills orders (of the

master production schedule) by creating tasks on the three

operations that preceed the spreaders. But, how are these

tasks scheduled in the second program of this phase?

4.2.3 Task Scheduling

The actual scheduling algorithm for sequencing newly

created tasks on a machine of the appropriate operation is

quite simple. After a task is created in program one, the

attributes of this task are transmitted via a system

directive to the scheduling program, REC. The list of

attributes sent include:

1) the operation the task is to be scheduled on,

2) the total required processing time for the

task,

3) the production rate for the task on the

assigned operation,
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4) the veneer grade, thickness, length, and

width of the task,

5) the completion time of the task, and

6) the raw material source code for the task.

Upon receipt of these attributes, program REC calls the

machine restriction subroutine, MASGN, to determine which

machine the task can be assigned to without violating the

machine restriction policy prescribed by the user (in the

files JPOLI.DAT, and DPOLI.DAT). The order in which

machines are checked, however, is maintained on a lowest

total processing time first priority basis. This is done so

that an equitable distribution of processing will be assured

for each machine of each operation. If no restrictions

exist for assigning a task to a machine, then the task is

scheduled on the machine by calling subroutine FILEM1.

The schedules for each machine of each operation are

stored in a linked list array. Tasks are scheduled on each

machine using their completion and start times.

Specifically, these times are compared with the completion

time of the task at the head of the current schedule. If

these times are greater than or equal to this completion

time, then the new task is scheduled ahead of the old task.

However, if a conflict exists between the new task and the

old task where the start time for the new task is less than

the completion time of the old, then the new task is still
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scheduled ahead of the old task but the old task must be

pushed back (in time) to make room for the new task. This

push back procedure is performed by the subroutine FUSHBK1.

The only problem that results from pushing back a task is

that the raw material source for this task may not be

available at the new start time. To elliminate any

potential stockout situations, the program codes every task

scheduled so that its raw material sources can be traced

through each of the three upstream operations so that (as

illustrated in figure 4.9) the completion times of each

M1
V)

M2

(M3

J 1 J2 J3
1,40 lA7/1444//71.i0A.-pi.sy.ipi

J.4
471.0>S`r.SW 44414 ,V

6 JO
Ael/// ./N/////i/iy.,

-///y/,,sw '../
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1/// -e. 4 ///r.s--/ s.s/1 Y//

//stsw J3 ii/// / /////////i/////,,,y,/, .sv////// I 14.i
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JS
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OPERATION

~6s IDLE MACHINE

J2 JOB 2

Figure 4.9 Raw material flow diagram

source can be compared with the actual times they are needed
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on a succeeding operation. This is done to prevent the

possibility of not having an adequate supply of the

appropriate raw material for the task that is being pushed

back.

The trace back procedure is supported by a secondary

linked storage array. Specifically, this array stores a

list of raw material sources (other tasks) for each task

scheduled. It is set up in subroutine FILEM2 using the row

number of the primary storage array used when scheduling a

task.

The routines that actually perform the check and push

back of each of the raw material sources are called from

subroutine PUSHBK1. These subroutines, PUSHBK2 and PUSHBK3,

are only called if the stopping condition (raw material

source code is equal to -1) is not met. This condition is

included to prevent the program from checking tasks that are

used as raw material sources for jobs on the dryer operation

since this operation is considered to be a system boundary.

After a task has been successfully scheduled on the

appropriate operation, the row number (or raw material

source code) of the task just scheduled is sent back to the

task development program. This is done to ensure that the

source of the dry inventory that may be created as a result
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of this task will be known.

4.2.3 Phase two termination

After the entire content of the master production

schedule has been filled, a termination condition is sent to

the scheduling program. This termination condition trips a

flag in the second program which results in a call to

subroutine TALLY. This routine is called to create three

task files PATTSK.DAT, JOITSK.DAT, and DRYTSK.DAT, which

will be used to construct the formatted schedules for phase

three.

The formatted schedules just mentioned are constructed

in a third program which is run following the termination of

the task development and scheduling programs. The main

objective of this program is to generate a time-phased

sequence of jobs for each operation so that the scheduling

report can be written in phase three. As shown in figure

4.10, this program is composed of four subroutines which are

driven by a main program called TSKALC. After the three

schedules (PATTSK.DAT, JOITSK.DAT, and DRYTSK.DAT) have been

read in program TSKALC, subroutine DAYS is called to

determine the earliest start time and makespan for each

operation. These statistics are in turn used by subroutine

TSKFL2 to assist in time-phasing the schedules for each
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machine of each operation. They are also used by subroutine

STIME to construct the start time file, START.DAT, that will

be used in the report generation phase.

Figure 4.10 Branching tree diagram of time phasing

program

Although we have not elaborated on all of the

subroutines involved in allocating tasks among the three

operations, the discussion has provided a broad overview of

how phase two creates and schedules tasks. Most of the

other routines only provide support for those subprograms

just mentioned. For more detailed information about these

subroutines, refer to appendix A.
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4.3 PHASE III: REPORT GENERATOR

In designing the output portion of this package,

special emphasis has been given to ensure clarity and

readibility of the printed results. To accomplish this

goal, the body of the output is divided into four sections.

Within each section, the machine schedules are listed four

across a page using a GANT chart format where the y-axis

represents the machines and the x-axis indicates the time.

The machines are grouped this way because of the space

limitations imposed by the size of the paper. If the

machine capacity for an operation exceeds four, then the

output is further divided into n sets of four machines and

each set is printed in consecutive order (1-4 followed by

5-8. etc.).

The problem associated with developing this type of

format is that for each of the four machines listed across a

page, the entries of the machines schedules for each machine

must line up with their corresponding starting times on the

x-axis. This is partially alleviated by making the basic

time interval correspond to the eight hour shift change.

Therefore, the only programming concern is to ensure that

the entry assigned to a given shift be in line with the

other entries of the m-1 other machines. To accomplish

this, statistics were maintained when the task schedules
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were time-phased to guarantee that the report generator

includes the same number of entries for each shift among the

m machines of an operation. These routines evaluate the

maximum number of tasks assigned each shift over the

planning horizon and store the results in one of the data

files listed below.

ENTRY1.DAT Spreader operation

ENTRY2.DAT Patcher operation

ENTRY3.DAT Jointer operation

ENTRY4.DAT Dryer operation

The following discussion is a brief overview explaining how

the scheduling report is generated from the sequence files,

SEQ1.DAT, SEQ2.DAT, SEQ3.DAT, and SEQ4.DAT.

The report generation phase consists of nine

subprograms (see figure 4.11) whose main purpose is to input

and develop the set of scheduled tasks into the format

mentioned above. Although program OUTPT initiates this

process for each of the four operations, the central core

that implements this formatting is performed by subroutine

TCODE.

Specifically, the schedules for each operation are

considered individually starting with the spreader

operation. After the appropriate files have been opened in

subroutine OPENFL, subroutine TCODE is called to read each
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task from either SEQ1.DAT, SEQ2.DAT, SEQ3.DAT, or SEQ4.DAT,

so that the numeric code which defines each task will be

translated into a more understandable character string. The

actual translation is performed by .subroutine INPT. After

the code is translated, subroutine TCODE then calls

subroutine CHCODE to write this character string description

on one of the four machines files listed below.

MACH15.DAT Machines 1,5,9,13,or 17

MACH26.DAT - Machines 2,6,10,14,or 18

MACH37.DAT - Machines 3,7,11,15,or 19

MACH48.DAT - Machines 4,8,12,16,or 20

Outside of these primary functions, TCODE also assists in

inserting the blank character strings and shift change

headers in each of the machine files so that the time

element is incorporated in the results. This is

accomplished with subroutine BLANKS and subroutine HEADR.

After the entire task file has been translated and

formatted, the content of the four formatting files is sent

to the line printer by subroutine RESLT. Once this is

complete, the operation counter in OUTPT is incremented and

TCODE is called to start the same process again for the next

operation.
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CHAF.u.14. V

RESULTS AND DISCUSSION

5.1 METHOD OF EVALUATION

The only test that could truely judge this program's

effectiveness at scheduling jobs through the modeled system

would be to use a benchmarking technique in which the

results of a trial run are compared against a solution

standard. This standard could be composed of the various

aspects that are considered in evaluating a job schedule

such as average inventory, maximum inventory, utilization of

processing centers, and material flow. This approach would

test the feasibility of each schedule as well as its merits.

However, since our original objective (as stated in chapter

one) only required that the program be able to construct

feasible job schedules, the benchmarking method will not be

used. Instead, the analysis of this package will use a more

direct approach that focuses on the feasibility issue.

The feasibility question centers around whether the

given schedule can actually be used without violating any of

the system constraints. The first and most obvious

constraint addresses whether the schedule for the three

upstream operations fills the needs generated by the orders

constructed on the spreader operation. Moreover, the second

constraint involves the question of whether the dry
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inventory capacity of the system is exceeded. Another area

that should be recognized when evaluating this package

involves its practical use in an actual mill environment.

Specifically,

1) can the package generate schedules that

satisfy managements expectations in such

areas as

a. utilization of processing centers,

b. material flow, and

c. lead time for time between start of

dryer operation and start of

spreader operation)?

and

2) how easily can the manager develop these

schedules using the current package?

This second question addresses a whole new area that was not

considered when developing this scheduling program. It

encompasses such aspects as

1) ease of use, and

2) adaptability of the model to a

dynamic mill environment.

Before any new design recommendations can be made, these

practical considerations must be given immediate attention.

The evaluation of this scheduling program mainly

concentrates on the feasibility issue. Two trial runs were
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conducted in which the results of each run were closely

scrutinized with respect to the following questions:

1) Do the schedules developed for the three upstream

operations truely generate the requirements needed by the

spreader operation?

2) Does the dry inventory level ever exceed the system

capacity at any time between the start of the dryer

operation and the completion of the spreader operation?

The answers to these questions were determined by

simulating an actual production run using the results (job

schedules) of each trial. Specifically, the content of the

master production schedule, in addition to the derived

schedules for each of the three upstream operations were

used as an event list (constructed in programs JTASK, DTASK,

and EVNTLST). This list was then used as input to the

program INVENT to evaluate the total inventory (M 3/8

surface feet basis) and the inventory level (in unit loads)

of each veneer grade generated during the course of the

simulation. The statistics collected included minimum and

maximum inventory, and the average total inventory. These

statistics were then checked to determine if any single

inventory grade experienced a stock out condition. In

addition, the maximum total inventory was compared with the

system capacity. In either case, the schedule was

considered infeasible if the computed inventory quantities
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violated their respective system limits.

As mentioned above, the main thrust of the analysis of

this package concentrates on verifying that the schedules

developed are feasible. This question only deals with

whether the veneer tasks are created and scheduled correctly

on the patcher, jointer, or dryer operations. What about

the operation that conceives these veneer requirements?

Since the spreader operation was scheduled to attempt to

minimize set up time between successive tasks, the only

other auestion that must be raised is how well does this

scheduling approach compare with the methods currently

employed by mill personnel?

Since the trial runs were taken from past production

records, the answer to this question was determined by

comparing the total set up time for the schedule composed by

the package with the total set up time of the schedule

developed by mill personnel. The results of this comparison

in addition to the results of the feasibility question are

given in the following section.

5.2 RESULTS

As indicated in table 5.1, the results for the trial

one and trial two produce a maximum total inventory level of
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1050.71 and 2058.61 (M 3/8).

Table 5.1 Test results

Trial 1 2

Average total
Inventory M 3/8 SF 767.36 1491.54

Minimum Total
Inventory M 3/8 8F 0.00 0.00

Maximum Total
Inventory M 3/8 sf 1050.71 2058.61

Total Set up
Time (model) MINUTES 29.50 39.00

Total Set up
Time (mill) MINUTES 50.00 62.00

Lead Time DAYS 2.08 2.44

Utilization of
Processing centers

Patcher operation .28 .54

Jointer operation .08 .03

Dryer operation .27 .41

respectively. These values are substantially less than the

system cut off of 6000 (M 3/8). Furthermore, the inventory

levels for each veneer grade also indicates that the

schedule is feasible since the inventory level of every

grade is either is equal to or greater than zero. These

results are provided in appendix C along with the computed

schedules for each operation. The set up time comparison,
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on the other hand, also shows a promising trend. The

package in either trial sequenced jobs consistently better

than the method employed by mill personnel.

5.3 DISCUSSION OF RESULTS

5.3.1 Schedule Feasibility

The results of the previous section show that in both

trials the package develops feasible schedules. This

conclusion is made based on the fact that neither a stock

out condition exists nor the maximum total inventory level

ever exceeds the system capacity during the planning period.

The former conclusion can be made without reservation. That

is, the scheduling program does construct viable iob

schedules since it was shown that the tasks that will be

used to produce the desired veneer are scheduled on the

appropriate operation in a way that ensures their

availability on successive operations. On the other hand,

the question of whether the system inventory capacity will

be exceeded can not be concluded with the same conviction.

In either trial, the runs were made without specifying an

initial inventory. Furthermore, as seen in appendix C, the

order sets which were used to schedule the spreader

operation only filled this operation 40% and 42% of full

capacity for each of the respective runs. Obviously, had
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these numbers been higher, the total inventory level may

have also been higher. According to mill personnel, the

average total inventory level is approximately 3 1/2 million

3/8 surface feet of veneer. This figure represents a steady

state condition. The only way to determine whether

inventory capacity could be exceeded would be to make a

third run in which an initial inventory was given and enough

orders were included to meet the capacity of the spreader

operation. However, an extra run is really unnecessary

since the results of the two trials (inventory results) are

consistent with the expectation that management had before

the runs had actually been made. Moreover, assuming that

the relationship between spreader production capacity and

veneer needs is linear, then the largest inventory that

could have been attained if the order set required all of

the available capacity (of the spreader operation) would be

2.502 million 3/8 for trial one, and 4.902 million 3/8 for

trial two. These figures are still well below the system

cut off of 6 million 3/8.

5.3.2 Spreader Scheduling

Aside from the feasibility aspect, the results also

indicated that the use of this package for scheduling the

spreader operation is promising. The results showed a 40%

decrease in total set up time when using this package over
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the current approach employed by mill personnel.

The reasons for the large discrepancy between the two

methods is most likely due to the fact that the mill

scheduler is not sequencing jobs to ensure continuous

material flow (or minimize total set up time). Instead, he

either is scheduling the orders as they become available or

is scheduling them so that each order will meet its

prescribed shipment date in the finish-end. However, this

does not imply that the scheduler uses only a single

criterion to sequence orders. In fact, he may use several

factors when scheduling.

5.3.3 Practical Useage of Program

Although we have just shown that the scheduling program

can develop feasible schedules and sequence the spreaders to

minimize total set up time better than the approach used by

mill personnel, this still does not warrant its practical

use. As stated in an earlier section, several factors must

be considered before this program can actually be employed.

The first criterion that must be addressed involves the

quality aspect of each schedule. Do the results generated

by the package satisfy the expectations of the user? For

the two runs conducted, lead time was found to be 2.08 days

for trial one and 2.44 days for trial two. According to
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management, the normal lead time period for a task is

approximately one day. The difference can be attributed to

the fact that tasks cannot be split among operations. It

would seem that this stipulation really did not affect the

results all that much because of the small difference.

Utilization of processing centers, however, is another

story. As shown in table 5.1, the utilization level of each

operation seems to be quite low. This results from the fact

that the scheduling algorithm used in phase two is not

sequencing jobs to maximize machine utilization. Instead,

its objective is to sequence jobs on the machines so that

each sequenced task will be available at the time it is

desired on a down stream operation.

The second group of practical considerations involve

aspects of program design such as user friendliness, and

model flexibility. At this stage, the package cannot be

deemed user-friendly because it lacks a user interface. A

desirable interface would be one that allows the user to run

any of the three phases, and to edit or view existing input

and policy files. The other aspect of program design

involves model flexibility. This focuses on the models

ability to encompasses changes in

1) the number of operations,

2) the number of machines used in

each operation,
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3) the panel grade knowledge base,

4) the veneer grade knowledge base (the

number of thickness, length, and width

categories),

5) the policy for developing a veneer

grade from alternative sources, and

6) the available machine capacity of

each operation.

In the present model, most of these areas cannot be modified

without changing fortran code. Those, however, that can be

changed include the panel grade knowledge base and the

policy for developing veneer grades. To a limited extent,

the available machine capacity can be modified, though, only

on the spreader operation using the idle machine policy,

MIDLE.DAT. A more desirable feature would give the user

the ability to set any machine on any operation idle during

the scheduling period.

Most of the embellishments previously cited are

attainable, but before any are tried, one should recognize

the limitations imposed by the computer system. The PDP

11/23 mini-computer is a multi-user system with 256k bytes

of memory. However, only 64k bytes of addressable memory

are allocated to a single programming task. As a result,

the evolution of this scheduling program was drastically

affected by the limits of the computer system. To avert any



BO

future problems, it is recommended that this package be

transported to a system whose memory constraints do not

prevent its expansion.
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CHAFfLE VI

CONCLUSIONS AND RECOMMENDATIONS

As was intended, the objective of constructing a

computer program for scheduling the dry-end department of a

plywood mill has been achieved. It has been shown in the

preceeding chapter that in fact the package can generate

feasible job schedules on each of the four operations that

comprise the dry-end. The only question that does arise,

though, deals mainly with the quality aspect of each

schedule. It was shown that the utilization of each of the

three upstream operations were quite low. However, the

current scheduling heuristic does not attempt to maximize

machine utilization.. Instead, it concentrates solely on

scheduling tasks to ensure their availability on a

downstream operation. An alternative method that may prove

successful at increasing utilization would be to attempt to

allocate jobs to machines with large gaps of unused

processing time. This method would concentrate on

minimizing the makespan, thereby maximizing machine

utilization.. One potential drawback of this approach would

be that individual veneer tasks may have to be split among

machines when the tasks are actually scheduled. The current

model does not support this.

The effect of minimizing makespan may have an added
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benefit. That is, it may also reduce the lead time period

between the start of the dryer operation and the start of

the spreader operation. However, this problem may be more

effectively answered by addressing the stipulation that jobs

must be processed in batches and batches cannot be split

'among operations. The current model attempts to dispel this

problem by breaking large veneer orders up into suborders

before scheduling so that when these smaller orders are

scheduled, no single machine will be given a

disproportionately large amount of total processing that may

result in an unrealistic lead time. An alternative method

that may prove useful to eliminate this potential lead time

problem would be to violate this assumption and split

batches up between successive operations. That is, schedule

the start time of a task on an operation so that it will

overlap a successive operation. The only pitfall of this

approach would be in the evaluation of the start time. This

time must be calculated so that the amount of veneer

produced on a preceeding operation will be sufficient to

keep the successive operation running smoothly until the

remainder has been processed. Another means that may prove

useful is avoiding veneer development schemes that require

large amounts of an alternative veneer source to procure a

rather small veneer order. An example of this situation is

in developing CP veneer (of any thickness except 1/6) from a

SP veneer source. Since CP veneer is produced in very small
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fractions (aprox. 4.5%) from BP, even with a very small CP

order, the BP raw material requirement becomes exhorbitant.

When carrying this BP requirement back to the dryer

operation, the final veneer quantity is exagerated even more

because BP is in turn a small fraction (20-36%) of another

source (green inventory). The final outcome results in

scheduling a task whose lead time is usually quite large.

The only way this situation can be avoided, however, is to

expand the list of possible veneer sources. Currently, the

model only recognizes one wood species (Douglas-fir), and

four veneer thicknesses (7/32, 1/6, 1/10, and 1/12). If

these categories were expanded, this may assist in

eliminating the potential lead time problem.

Before implementing any of these recommendations, it

would be wise to invest some time in evaluating the affect

that the new approach will have on computer memory. As was

mentioned in earlier chapters, this package was developed on

a PDP 11/23 mini-computer. The shortcomings of this system

is that it can only address 64k bytes of memory for a single

programming task. To avoid several hours of frustration, it

is highly recommended. that the programmer determine the

memory requirements before emursing himself in program

design.

The foundation for the scheduling program has been
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laid. Before this package can be considered a marketable

product, the modeling limitations must be resolved. Any

modifications that may be included should follow the same

guidelines used in constructing this initial version. That

is, the attempt here has not been to develop'a scheduling

program that always provides an optimal solution, but to

provide a manager with a tool that gives him the ability to

generate several schedules based on varying manufacturing

conditions so that he may be able to make sound managerial

decisions. Therefore, any subsequent changes to this

program should be performed with this objective in mind.
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APPENDIX A

VARIABLE AND PROGRAM LISTING
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APPENDIX A.1 VARIABLE DEFINITIONS ANL PROGRAM LISTING
FOR PHASE ONE

COL - Column number.

CPTY(i) - Machine capacity of ith operation. i=1,4.

DA Current day.

DAT(i) Current date. i=1,9.

ILLMS(i,j,k) - Idle machine switch used to set the ith
spreader (k=1) during shift j. i=1,12, j=1,3, k=1,4.

INIT Total number of orders assigned to a spreader of a
specific grade.

MACH Machine number.

MAXTK(i,j) - Formatting array used in phase four to ensure
that when the spreader schedule is being written, the
correct number of blanks are inserted in the ith shift of
the 5th day (if needed). i=1,3, j=1,5.

NPG Panel grade number.

NPL - Panel length number.

NUM(i,j) - The number of orders whose attributes are grade j

and length k. i=1,5, j=1,4.

NUMTSK - Total number of orders assigned to a spreader.

FN Panel code.

FQTY Panel order quantity.

FR(i,j,k) - Total processing time for the ith task of the
5th grade and kth length category. i=1,65, j=1,5, k=1,4.

FRATE(i) Production rate for the ith task specified in the
users order file. i=1,420.

FROTY(i) - Panel order quantity for the ith task specified
in the users order file. i=1,420.

FRRGRD(i) - Panel grade priority number.

PRRLEN(i) - Panel length priority number.
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FRTM(i) Total processing time for the ith task specified
in the users order file. 1=1,420.

FT SK and LTASK Six-digit panel code (3 digits each)
defining a panel order.

FTLEN(i) Total processing time required for all of the
orders of the ith length category (8', 10', 12'). i=1,2.

ROW - Row number.

SCH(i) Intermediate task sequence for a spreader.
1=1,200.

SEO(i,j,k) - Panel identity (code number) of the ith order
whose attributes are grade j and length k. 1=1,65, j=1,5,
k=1,4.

SET(i) Task code.

SETUP(i,j) Set up time of the ordered task pair i,j.
i=1,50, 5=1,50.

TIME Time.

TK Task number.

TMIN - Minimum total set up time for the final task
sequence.

TOTPL(i) Total processing time available for processing
all of the orders of the ith length category (8', 10', or
12'). 1=1,3.

TOTPM(i) - Total processing time available on ith spreader.
i=1,6.

TSEO(i) - The final task sequence for a spreader. 1=1,200.

VENGRD(i,j) The bill of material for the ith plywood
grade; this variable gives the veneer grade for the ith
veneer type (face, back, center, or crossband). i=1,420,
j=1,5.

VENQTY(i,j) - The bill of material for the ith plywood
grade; this variable gives the amount for the jth veneer
type (face, back, center, or crossband). i=1,420, j=1,5.
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C FEB. TO, 1984
C

C THIS PROGRAM ACTS AS THE DRIVER FOR THE FIRST PHASE OF THIS THREE
C PHASE PACKAGE. SPECIFICALLY. THIS ROUTINE CALLS ALL OF THE SUB
C ROUTINES NECESSARY IN SCHEDULING THE SPREADER OPERATION.

AUTHOR: ERIC SCHILD

PROGRAM MAIN
INTEGER VENGTV420.5),YENGRD(420,5,.TOTPM6),PTASK.
IDLmS,18,3.4,.LTASK,POTY,TOTPL.3,.PRODID,SHIFT,

-tMAXTK( 3.5).CPTY(4),SE0( 65.5.4).NUM(5,4),PN.PTLEN(4).MACH.
4NUMTSK.INIT.TSE0(200).TK,DA.PROTY(430).NTSN(3.5,6).MACHID,DA:.
4cPNUm(10,.PmACH(10),PRO(420).LFLAG.SCH(200)
REAL PP.65.5.4).TIME.PRATE(420).PRTM 4:0:
BYTE DAT,9,
COMMON MODELL, MAXTK.CPTY
COMMON /MODELS/ IDLMS,PTASK.LTASK.POTY,VENQTY.VENGRD,TK.DA.

;.:SEO,NUM.RN.PR.PROTY,NTSK,TOTPM.TOTPL.INIT.
mACH.NUMTSK.TIME.TSEO.SCH.PTLEO
COMMON /MODELS, PRTM.PRATE.PRO

INITIALIZING PANEL TYPE COUNTER.

DATA NUM/20*0/

C SETTING UP THE MACHINE CAPACITY FOR EACH OPERATION AND
C INITIALIZING THE PROCESSING TIME VARIABLE.

DATA CPTY,PR/6,18.5,7.1300A0./
CALL DATE(DAT)

SETTING UP THE HEADER FOR THE PANEL ORDERS.

WRITE (6,S) (DAT(M).M=1'9)
5 FORMAT (TC,'CBPLEBANON'iTZ,'TASK NO.

A'SPREADER ORDER FT7..E'.40X,9A1S)
CALL CODINP
CALL MACHCI
CALL MACHTM
CALL TSKASN
CALL RECODE

40X.

C SETTING UP THE HEADER FOR THE INITIAL INVENTORY LEVEL.
C

UPITE (6.20) (DAT(M),M=1,9)
CO FORMAT ('1','CBRLEBANON'.40X."CURRENT INVENTORY'.40X,941/)

CALL INWOOD
STOP
END



91

EEP. 20.1984

THIS SUBROUTINE IS USED TO READ THE IDLE MACHINE POLICY FILE.
C MIDLE.

C AUTHOR: ERIC SCHILD

PUBROUTINE MACHCI
INTEGER YENOTY(420.5 VENGRD(420.5). 3CH(200). IDSHF.

A/DLmS (13.2.4,, LTASK. PQTY NTSKt2.5.6), 7SE0k20C,. DA. TI

4,MAXTK:2.5.. CPI"; 4 3E0(65.5.4). NUM(5.4). RN.
*TOTPM(6). PROTY(42:)). TOTPL(3). PTLEN(4 ), MACH, NUMTSK.
k IN IT

REAL TIME.RR(65.5,4)
COMMON/MODELl/MAXTK. CPT'
COMMON/MODEL5/IDLMS, ?TASK. LTASK. ?QTY. VENCITY. VENGRD. TK, DA.
kSEO, NUM. RN, PR. PROTY, NTSK. TOT?M. TOTPL.
+-INIT. MACH. NUMTSK. TIME, TSEG. SCH. PTLEN

CALL ASZIGN(4. SY:MIDLE.DAT')
DO 25

READING THE IDLE MACHINE POLICY FORM MIDLE.DAT

READ(4.10) (IDLMS(J,K,L),K=1,3),J=1,CPTYCL))
FORMAT CGOI1,
CONTINUE
CALL CLOSE(4)
RETURN
END
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C FEB. 20,1994

C THIS SUBPROGRAM IS USED TO TRANSLATE THE VENEER CODE AND TO WRITE
C THE INITIAL INVENTORY LEVEL FOR THE CURRENT RUN.
C
C AUTHOR: ERIC SCHILD
r

SUBROUTINE INWOOD
INTEGER OTY.DCODE(4).LN(11)
BYTE GRADE(11.4).THICK(11,4).WD(11.2)
CALL ASSIGN(2,'SY:DYEN.DAT')
K=1

C

C READING DRY VENEER DESCRIPTION THAT WILL BE USED TO
C TRANSLATE THE NUMERIC CODE THE USER INPUTS.
C
5 READ(2.10.END=15) (GRADE(K.M),M=1.4).(THICKK,m),m=1,4),

ALN(K),(WD(K,M),M=1,2)
10 FORMAT (T2.4A1.4A1.12,2A1)

F(=K+1
GO TO 5

15 CONTINUE
CALL CLOSE(2)
CALL ASSIGN(2,"SY:DRY.DAT')

C

C WRITING THE VENEER DESCRIPTION HEADER
L

WRITE(6.20)
20 FORMAT('0','DRY INVENTORY:'/'O','GRADE THK. LENGTH WIDTH

AOUANTITY')
L

C READING INITIAL DRY VENEER INVENTORY

READ(2,30.END=35) (DCODE(M).M=1.4).0TY
30 FORMAT C72.12.311.15)
r

WRITING, DRY INVENTORY

wRITE(G,27) (GRADE(DCODE(1),M).M=1,4),(THICK(DCODE(2),M),M=1,4).
,ELN(DCODE(3)).(WD(DCODE(4),M),M=1.2),OTY
FORMATT2.4A1,2X.4A1,15,6X.2A1,IS
GO TO 27.:

7 5 CONTINUE
CALL CLOSE(2)
RETURN
END
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FEB. 20,1984

THIS SUBPROGRAM IS USED TO INPUT THE USERS ORDER FILE AND
TO FACILITATE THE TRANSLATION OF THE SIX DIGIT IDENTIFICATION
CODE SO THAT THE SCHEDULING PROCESS CAN BE INITIATED.

AUTHOR: ERIC SCHILD

SUBROUTINE CODINP
INTEGER VENOTY(420.5),VENGRD(420.5).TOTPM(G).PTASK.

AIDLMS(19.3.4).LTASK.POTY.TOTPL(3),PRODID.SHIFT.
AmAXIK(3.5..CPTI( 4).SE0(65.5.4).NUM(5.4).PN.PTLEN(4).MACH.
)0NUMTSK.INIT.TSED(200,,TK.DA.PROTY(420).NTSK(3,5.6).MACHID,DAY.
4PNUM(10).PMACH(10).PRO420).LFLAG.NPAN.PCOD(420).LCOD(420).
hSCH(200)
REAL PR( 65.5.4),TIME.PRATE(420).PRTM(420)
COMMON 'MODEL1/ MAXTE.CPT'l
COMMON MODEL5' IDLmS.PTASK.LTASK,POTY.VENOrr.VENGRD.TK.DA.
ASEO.NUM.PN.PR.PROTY.NTSK.TOTPh.TOTPL.INIT.
AmACH.NUHTSK.TIME.TSEO.SCH.PTLEN
COMMON (MODELS/ PRTM.PRATE.PRQ

OPEN( UNIT=S.TYPE='OLD'.ACCESS= DIRECT',NAME='SY:PANEL.DAT'.
ARECORDSIZE=20.READONL1)
CALL ASSIGN(4. Sf:PANUM.DAT')

READING IN THE S DIGIT CODES THAT WILL BE MATCHED WITH THE CODES
THE USER SPECIFIES TO DETERMINE THE INDEX NUMBER FOR ACCESSING THE
DESIRED PANEL GRADE IN PANEL.DAT.

L=I
5 READ 4.10.END=15) PCOD(L).LCOD(L)

10 FORMAT (4X.14.13)
L=1.1,1

GO TO 5
15 CONTINUE

CALL CLOSE(4)
CALL ASSIGN(4,'SY:TASK.DAT')
NPAN=L-1

C WRITING HEADER WHICH WILL BE USED THE DEFINE
C THE ELEMENTS OF THE USERS ORDER FILE.

WRITE 6.25)
25 FORMAT (Yr.-TASK NO. RATE PANEL GRADE

4 CONSTRUCTION METHOD PRODUCTION TJANTITy'f
*TO.'

30 READ 4.35.END=75) PTASK,LTASK.POTY
35 FORMAT (212.14)
40 PN=1

C CROSS REFERENCING CURRENT ORDER WITH THE S DIGIT CODES

A5 IF (PN.GT.NPAN) GO TO 50
IF (PTASK.EO.PCOD(PN).AND.LIASK.E0.LCODPN)) GO TO 50
PN=PN4-1
GO TO 45

50 CONTINUE
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CHECKING TO SEE IF ORDER HAS BEEN FOUND IN PANEL.DAT

IF 'PN.GT.NPAN) GO TO 55
C

C ORDER FOUND
C

CALL INCONS
GO TO 30

C ORDER NOT FOUND

55 N=I
M=PTASK
L=LTASK
CALL TSKERR(N.M.L)

C USER CAN RE-INPUT CORRECT ORDER

READ '5,30) PTASK,LTASK.POTY
60 FORMAT (213.14)

GO TO 40
75 CONTINUE

CLOSE'UNIT=3)
CALL CLOSE4)
RETURN
END
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C FEB. 20.1981
r
C THIS SUBPROGRAM WORKS IN CONJUNCTION WITH SUB. CODINP TO READ
C AND CALCULATE THE STATISTICS THAT ARE NEEDED TO SCHEDULE THE SET
C ORDERS PROVIDED BY THE USER. THIS SUBROUTINE . SPECIFICALLY.
C CONSTRUCTS THE BILL OF MATERIAL FOR EACH ORDER AND CALCULATES THE
C PROCESSING TIMES THAT ARE VITAL IN SEQUENCING THE TASKS ON EACH
C MACHINE.
r

C AUTHOR: ERIC SCHILD

SUBROUTINE INCONS
INTEGER VENQTY(420.5),YENGRD(420.5).TOTPM(6).PTASK.

AIDLMS(18.3,4).LTASK,POr1.TOTPL(3).PRODID.SHIFT.
AmAXTKk3.5.,CPTY(4).SE0(65.5.4).NUm(5.4).?N.PTLEN(4).MACH.
ANUMTSK.INIT.TSEQ 200..TK.DA.PROT420).NTSK(3,5.G).MACHID.DAI.
APNUM(10'.PMACH(10).PRO(420).LFLAG.NP.LN.PLYS.CONST.LEN.
*SCH(200)
REAL PR( 65.5.4).TINE.PRATE(420).PRTMk420,
BYTE GRADE 8).THE(5).EXT(3).TYPE,2
COMMON MODEL', MAXTV.CPTY
COMMON jNODEL5/ IDLmS.PTASK.LTASK.POTY.VENOTY.VENGRD.TK.DA.
SEO.NUM.PN.PR.PROTY,NTSK.TOTPM.TOTPL.INIT.

J:mACH.NUMTSK.TIME.TSEQ.SCH.FILEN
COMMON /MODELS,' PRTM.PRATE.PRO

DO 35 1=1.5
C

C DETERMINING THE PANEL GRADE FOR THE CURRENT ORDER.
r

IF (PTASK.GT.(I+1) *100) GO TO 35
DO 25 J=1.4

C DETERMINING THE PANEL LENGTH FOR THE CURRENT ORDER.

IF (LTASK.GT.(3 +1)*100) GO TO 25

C INCREMENTING PANEL TYPE COUNTER.

NUM(I,J)=NUM(I.J)+1

RETAINING INDEX THAT WILL BE USED THE IDENTIFY EACH USER
C DEFINED TASK.

SEQ(NUM(I.J),I.J)=RN
READ 3'PN) NP,LN.PLYS.PRATEPN).CONST.LEN.TYPE(M .M=1.2.
,13PADEM),M=1.8).(EXT(M).M=1.2).(THK(M,M=1.5).
A;,YENOTY(PN.M.M=1.5).VENGRD(PN.M).M=1.5

PROCESSING TIME CALCULATION

PR( NUM(I.3),I.3)=FLOAT(POTY)/PRATEPN)
PROTY(PN)=FOTY
WRITE (6.15) NP,I.N.PRATEPN..LEM.CTYPE(m),M=1.3.
4,,GRADE:M;.M=1.8/.:EXTm).h=12.(THK(M).M=1.5).
,* (YENOTY(PN.M,.m=1.5:. YEMGRD

.

15 FORMAT T2.213.2).F5.Z.2:-..:=.1A.SA1.1X.SA1.1,-.3A1.1,..5A1.1
A13.412.514.1,2'.15
RETURN
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CONTINUE
CONTINUE
RETURN
ENO



FEB. 20.1984

THIS SUBPROGRAM WRITES THE ERROR MESSAGES FOR THE TWO ERROR
CHECKS THAT ARE MADE IN PHASE ONE.

AUTHOR: ERIC SCHILD

SUBROUTINE TSKERRO:.L.
INTEGER K.L.M
IF)K.GT.10)G0 TO 13
WRITE (5.5) K.L.rt
FORMAT (T2. ERROR('.I1,') BALI TASK CODE-'.2I3)
WRITE (5.10)

10 FORMAT (T2.'RE-ENTER CODE'/T2.'=',$)
RETURN

15 IF ((.GT.20)RETURN
N=K-10
IF kN.E0.4) 3=12
IF (N.E0.3) 3=10
IF (N.E0.1) 3=8
WRITE (5.20) K.7.1.

20 FORMAT ;T2.'ERROR(',I2.', .TS.' FT. PRODUCTION E'.:CEEDS' 'T2.
fCMACHINE CAPACITY BY'.I4.' MIN.')
RETURN
END
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FEB. 20.1984

THIS SUBPROGRAM USES THE IDLE MACHINE POLICY READ IN FROM SUB.
MACHCI TO COMPUTE THE AVAILABLE PROCESSING TIME FOR EACH MACHINE
OF THE SPREADER OPERATION.

AUTHOR: ERIC SCHILD

SUBROUTINE MACHTM
INTEGER VENQTY( 420.5).VENGRD420.5).TOTPM(6,PTASK.

AIDLMS18.3.4;.LTASK,P01TOTPLk3>.PRODID.SHIFT.
*MAXTK( 3.5).CPTY(4),SE0(65.5.4).NUM(5.4).PN.PILEN(4).MACH.
ANUMTSK.INIT.TSEQ(200).TK.DA.PRQTY(420).NTSK(3.5.6).MACHID.DAY.
*PNUM(10).PmACH(10).PRO(420).LFLAG.PRESTN6).MASPAN.MA.SH.
ARSHIFT.SCH(200)
REAL PRk65.5.4,.TIME.PRATE(420).PRIN 420)
COMMON /MODEL1/ MAXTK.CPTY
COMMON /MODELS/ IDLMS.PTASK.LTASK.PCITY.VENOTY.VENGRD.TK.DA.
ASEO.NUM.PN.PR.PROTY.NTSK.TOTPM.TOTPL.INIT.
AMACH.NUMTSK.TIME.TSEO.SCH.FTLEN
COMMON iMODEL6/ PRTM.PRATE.PRQ

DATA PRESTP/1,3,2.1.2.3/,TOTPL/3A0/.MASPAN/5/

DO 25 MA=1.6
C

C INITIALIZING IDLE SHIFT COUNTER
C

RSHIFT.0
C
C COUNTING THE NUMBER OF IDLE SHIFTS FOR EACH-MACHINE.
r

DO 20 SH.1.3
IF IDLMS(MA,SH.1).E0.0) GO TO 20
RSHIFT=RSHIFT+1

ZO CONTINUE
C

C DETERMINING TOTAL PROCESSING TIME FOR EACH MACHINE.

TOTPMMA)=RSHIFT)t480AMASPAN
C

DETERMINING TOTAL PROCESSING TIME FOR EACH MACHINE CATEGOR1
MACHINE 2. & 6- 12 FOOT ONLY

C MACHINE 1. & 4- 9 FOOT ONLY
C MACHINE 3. S 5- 10. FOOT ONLY

TOTPL(PRESTRMA))=TOTPL(PRESTP(MA))+TOTPM(MA)
CONTINUE
CALL TASKTM
CALL ERRDET
RETURN
END
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C
C FEB. 20.1984

C LIKE SUB. MACHTM, THIS SUBPROGRAM COMPUTES THE TOTAL PROCESSING
C NEEDS FOR THE SET OF ORDER SPECIFIED BY THE USER. TO REMAIN CON
C SISTENT WITH SUB. MACHTM. THE TOTAL PROCESSING TIME IS PARTITIONED
C INTO FOUR CATEGORIES :BASED ON PANEL LENGTH).
C

C AUTHOR: ERIC SCHILD

C
r

C

20
C
,m

SUBROUTINE TASKTM
INTEGER VENCITY(420.5).VENGRD(420.5).TOTPM(6).PTASK.

AIDLMS(18.3,4),LTASK.POTY.TOTPL:S.PRODID.SHIFT,
AMAXTK(3.5).CPTY(4).SEO( 65.5.4),NUM(5.4).PN.PTLEN(4).MACH.
*NUMTSK.INIT.TSE0(200).TK.DA.PROTY(420),NTSK(3.5.6).MACHID.DAr.
APNUM( 10).PMACH(10),PM420:.LFLAG.PL.PG.ITEM.SCH:200,
REAL PR(S5.5.4).TIME.PRATE(420).PRTM(420)
COMMON IMODELli MAXTK.CPTY
COMMON /MODELS/ IDLMS.PTASK,LTASK.POTY.VENOTY.VENGRD.TEs.DA.

*SEO.NUM.PN.PR.PROTY.NTSK.TOTPM.TOTPL.INIT.
AMACH.NUMTSK.TIME.TSEO.SCH.PTLEN
COMMON /MODELS: PRTM.PRATE.PRO

INITIALIZING TOTAL PROCESSING COUNTER

DATA PTLEN/4 *0/

DC 30 PL=1.4

DO 25 PG=1.5

DETERMINING THE TOTAL PROCESSING TIME FOR EACH LENGTH CATEGORY

DO 20 ITEM=I,NUM(PG.RL)
PTLEN(PL)=PTLEN(PL)+PR,ITEM.PG.PL)
CONTINUE

CONTINUE

20 CONTINUE
RETURN
END
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C

C FEB. 20.1934
C

C THIS SUBPROGRAM EVALUATES THE RESULTS OF SUB. MACHTM AND SUB.
C TASKTM TO DETERMINE WHETHER THE USER HAS OVERLOADED THE SYSTEM
C WITH ORDERS. IF HE HAS. THEN AN ERROR MESSAGE IS WRITTEN BY
C CALLING SUB. TSKERR.

C AUTHOR: ERIC SCHILD .

C

SUBROUTINE ERRDET
INTEGER VENOTY420.5),YEOGRD420.5),TOTPM,G,.PTASK.

*IDLmS(18.3.4).LTASK.PCITY.TOTPL(3).PRODID.SHIFT.
AMAXTK(2.5).CPTY(4).SE0k65.5.4,.NUM(5.4.,PN.PTLEN(4).MACH.
ANUMISK.INIT.TSM200.TK.DA.PROTY(420).NTSK(3.5.6).mACHID.DA'1.
APNUm(10).PHACH(10).PRO420).LFLAG.PS.P100.912.SCH(200;
REAL PR.65.5.4).TIME.PRATE420>.PRTM(420)
COMMON ,m0DEL1. HAXTK.CPTY
COMMON .'MODELS/ IDLMS.PTASK.LTASK.POTY.YENOTY.VENGRD.TK.DA.

ASEO.NUM.PN.PR.PROTY.NTSK,TOTPM.TOTPL.INIT.
AMACH.NUMTSK.TIME.TSEG.SCH.PTLEN
COMMON :MODEL6/ PRIM.PRATE.PRO

C

C COMPARING TOTAL PROCESSING TIME FOR 12' PANELS WITH THE AVAILABLE
C PROCESSING TIME ON MACHINES 2 AND 6.

IF PTLEN(4).GT.TOTPL(3)) GO TO 5
P12=TOTPL(3)-PTLEN(4)
P109=TOTPL(2)+P12

C COMPARING TOTAL PROCESSING TIME FOR 10' AND 9' PANELS WITH THE
C REMAINING, TIME ON MACHINE 2 AND G. AND THE AVAILABLE TIME
C ON MACHINE 3 AND 5.
C

IF ,PTLEN(2)+PTLEN(3).ST.P109. GO TO 10
FS=P109-kFTLEN(2) 4-PTLENTOTPL:1

C

C COMPARING TOTAL PROCESSING TIME FOR 3' PANELS WITH THE AVAILABLE
C PROCESSING TIME ON THE REMAINING MACHINES.

IF (PTLEN(1).GT.P8 ) GO TO 15
RETURN

r
C ORDER FILE EXCEEDS SYSTEM CAPACITY
C

5 N=11
M-PTLEN(4;-TOTPL(2)
CALL TSKERR'N.m)
RETURN

10 N=13
m=PTLEN(2)+PTLEN(3)-P109
CALL TSKERRN.hi
RETURN

C

15 N=11
H=PTLEN(1,-P3
CALL TSLEPPN.M)
RETURN
END
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FEB. 20.1984

THIS SUBPROGRAM USES THE PANEL TYPE COUNTER. THE GLUE SPREADER
ALLOCATION POLICY GLPOLI.DAT%. AND THE PROCESSING TIMES COMPUTED
IN SUB. INCONS TO ALLOCATE THE ORDERS AMONG THE SIX MACHINES OF THE
SPREADER OPERATION.

AUTHOR: ERIC SCHILD

SUBROUTINE TSKASN
INTEGER VENOTY(420.5),VENGRD(420.5).TOTPM(6),PTASK.TMIN.

*IDLMS(18.3.4).LTASK.POTY.TOTPL(3).PRODID.SHIFT.RMIN.
AMAXTK(3.5).CPTY(4).SEO(60.5.4),NUM(5,4).P.N.PTLEN(4).mACH.
4KNUMISK.INIT,TSE0( 200).TK.DA.PROTY420).NTSK(3.5.6).MACHID.DAY.
APNUM(10,,PMACH(10),PRO(420).LFLAG.PRRGRD(5).PRRLEN(4).
*PG.PL.NPG.NPL.GRAD.COUNT.SCHkZ00,.SETUP(50.5"0).ROW.COL.SET(420).
*INDEX
REAL PRI35.5.4).TImE.PRATE,420;.TOTP.PRTM(420)
LOGICAL FLAG
COMMON /MODEL1/ MAXTK.CPTY
COMMON :MODELS/ IDLMS.PTASK.LTASK.POTY,YENOTY.YENGRD.T!:.DA.
ASEO.NUM.PN.PR.PROTY.NTSK.TOTPM.TOTPL.INIT.
AmACH.NUMTSK.TIME.TSEO.SCH.PTLEN
COMMON 1MODELG: PRTM.PRATE.PRO
COMMON /MODEL' / SETUP.ROW.COL.SET.INDEX.TMIN

OPEN(UNIT=2,TYPE= OLD'.ACCESS='DIRECT',NAmE='SY:GLPOLI.DAT'.
ARECORDSIZE=10.READONLY,
CALL ASSIGN(4.'Sf:SE01.DAT')
CALL ASSIGN(I.'SY:PAT.DAT')

INITIALIZING THE FORMATTING COUNTER THAT WILL BE USED IN
PHASE FOUR TO FORMAT THE SCHEDULED LIST.

DATA MAXTK/15A0/
RMIN=0
CALL SETR

C

DO 90 MACH =1.6
C

C SETTING UP TASK ALLOCATION POLICY
C.

READ(2'MACH) (PRRGRD(M),M=1.5).(PRRLEN(M).M=1.4)

AVAILABLE PROCESSING TIME ON THE CURRENT MACHINE.
C

TOTP=FLOAT(TOTPM(MACH))

C INITIALIZING. TASK ASSIGNMENT COUNTER
C

NUMTSK=0
FLAG=.FALSE.

IF TOTP.GT.0) GO TO
CALL TSKFLI
GO TO 90

C SETTING UP THE LOOP THAT WILL ASSIST IN CHECKING THE PANEL
C GRADES THAT CAN BE ASSIGNED TO THE CURRENT MACHINE.
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C
3 DO GO PG=1,5

C SETTING UP THE LOOP THAT WILL ASSIST IN CHECKING THE PANEL
C LENGTHS THAT CAN BE ASSIGNED TO THE CURRENT MACHINE.
r

DO 55 PL=1.4
NPG=PRRGRD(PG)
NPL=PRRLEN(PLi

C

C CHECKING TO SEE IF ANY ORDERS ARE AVAILABLE UNDER THE CURRENT GRADE-
C LENGTH CATEGORY
C

IF (NUM(NPG,NPL).E0.0) GO TO 55

C CHECKING TO SEE IF THIS GRADE-LENGTH CATEGORY IS THE FIRST TO BE
C ALLOCATED TO THE CURRENT MACHINE.

IF NUMTSK.GT.0) GO TO 30
GRAD=NPG

C

C CHECKING TO DETERMINE WHEN CURRENT ALLOCATED GRADE CHANGES. WHEN IT
C DOES THE VALUE OF NUMTSK IS RETAINED FOR THE SEQUENCING ROUTINE.
C
30 IF (NPG.EQ.GRAD) GO TO 35

IF(FLAG)GO TO 35
INIT=NUMTSK
FLAO=.TRUE.

35 NM=NUM(NPG,NPL)
C

C ENUMERATING ALL OF THE ORDERS IN THE CURRENT GRADE-LENGTH CATEGORY.
r

DO 50 COUNT =1.NM

r"- CHECKING PROCESSING TIME OF CURRENT ORDER.
r

L

IF ;PR(COUNT.NPG,NPL).E0.0) GO TO 50
NUMTSK=NUMTSK+1

SETTING ASSIGNMENT FLAG

LELAG=0

SETTING UP ASSIGNMENT STATISTICS FOR CURRENT ORDER.

SCHNUMTSK)=SEQ(COUNT,NPG.NPL)
PETM(SCH(NUMTSK))=PRtCOUNT.NPG.NPL.
PRO,SCH(NUMTSK);=PROTY,SCHNUMTSK),
PF:COUNT.NPG.NPL)=AMA:-.1(0..PRTM(SCH(NUMTSK))-TOTP,
PROTY(SCH(NUMTSK))=mA<lt:..FLCATPRO.SCH(NUMTSF)-TOTP*RRATE

ft(SCH(NUMTSK)))
C

C CHECKING TO SEE IF THE PROCESSING TIME REQUIRED FOR THE CURRENT ORDER
C IS GREATER THAN THE TIME AVAILABLE ON THE CURRENT MACHINE.

IF PRTMSCH(NUMTSK)).GT.TOTR) GO TO G1
TOTP=TOTP-PRTMSCH(NUMTSK)
LFLAG=1

50 CONTINUE
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55 CONTINUE
C

60 CONTINUE
r

C CHECKING TO SEE IF THE ORDER FILE HAS BEEN EXHAUSTED BEFORE
C FILLING THE CURRENT MACHINE.
C

31 IF (LFLAG.F.0.1) GO TO 112
PRTM(SCH(NUMTSK)) =TOTP
PRO(SCH(NUMTSK))=IFIXTOTPAPRATESCH(NuMTSK

CL2 CALL TSKSEO
RMIN=RMIN+TMIN
CALL TSKFLI
CALL MAXTSK

90 CONTINUE
CLOSE(UNIT=2)
CALL CLOSE(4)
CALL CLOSE(1)
CALL WRNTSK
CALL ASSIGN(I.'SY:SETUP.DATf)
AMIN=FLOAT(RMIN)/GO.
WRITE(1.95) AMIN

95 FORMAT(T2?F7.2)
CALL CLOSE(1)
RETURN
END



C
C FEB. 20,1984
C

C THIS SUBPROGRAM IS USED TO READ IN THE USER WRITTEN FILE.
C STIME.DAT. WHICH DESIGNATES THOSE TASK PAIRS THAT WILL HAVE
C EXCESSIVELY HIGH SET-UP TIMES. THIS FILE WILL BE USED IN
C CONJUNCTION WITH SUB. MATRX1 AND SUB. MATRX2 TO CONSTRUCT THE
C SET-UP TIME MATRIX FOR SEQUENCING THE TASK LIST ON THE CURRENT
C MACHINE.

C AUTHOR: ERIC SCHILD

C

SUBROUTINE SETR
INTEGER SETUP(50.50.ROW.COL,SET(420),INDEX.TMIN
COMMON ,MODEL7/ SETUP,ROW.COL.SET.INDEX.TMIN
CALL ASSIGN(3."SY:STIME.DAT'i

INDEX=1
READ(3.10.END=15) SET(INDEX)
FORMAT(T2.I3)
INDEX=INDEX+1
GO TO 5
CONTINUE
INDEX=INDEX-1
CALL CLOSE(3)
RETURN
END
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FEB. 20.1984

THIS SUBPROGRAM EVALUATES THE FORMATTING VARIABLES (DETERMINED IN
SUP. TSKFIL) TO FIND THE LARGEST NUMBER OF TASKS ASSIGNED TO A
SHIFT AMONG THE SIX MACHINES.

AUTHOR: ERIC SCHILD

SUBROUTINE mAXTSF
INTEGER VENGTY(430,5),VENGRD(420.5).TOTPM(6),PTASK.

AIDLMS18,3.4).LTASK.POTY.TOTPL3).PRODID.SHIFT,
AMAXTE(3.5).CPTY(4),SEO( 65.5.4).NUM(5.4).PN.PTLEN(4).mACH.
*NUMTSK.INIT.TSEO(200),TK.DA.PROTY(420).NTSK(3.5.6).MACHID.DAt.
APNUM(10).PmACH(10).PRO:420JLFLAG.SH.SCH200,
REAL PR( 65.5.4).TIME.PRTM(420).PRATE(420)
COMMON /mODEL1/ MAXTK.CPTY
COMMON /MODELS/ IDLMS.PTASK.LTASK,POTI.VENGTY.VENGRD.TK.DA.
ASEO.NUM,PN.PR.PROTY,NTSK.TOTPM.TOTPL.INIT.
AMACH.NUMTSK.TIME.TSEO.SCH.PTLEN
COMMON :MODELS/ PRTM.PRATE.PRO

C

DO SO DA=1,5
C

DO '5 SH =1.3
L

C COMPARING THE CURRENT NUMBER OF TASKS ASSIGNED TO A MACHINE ON A
r GIVEN SHIFT WITH THE MAXIMUM NUMBER ALREADY FOUND.
C

IF (NTSK(SH.DA.MACH).LT.MAXTK(SH.DA)) GO TO 75
MAXTWSH,DA>=NTSK(SH,DA.MACH)

-5 CONTINUE
r

SO CONTINUE
RETURN
END
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C FEB. 20.1984
V.

C THIS SUBPROGRAM DEVELOPS THE FORMATTING FILE. EHTRY1.DAT. THAT WILL
C BE USED IN PHASE FOUR TO ASSIST IN THE CONSTRUCTION OF THE SCHEDUL-
C ING REPORT FOR THE SPREADER OPERATION.
C

C AUTHOR: ERIC SCHILD
r

SUBROUTINE WRNTSK
INTEGER VENOTY(420.5 ).VENGRD(420.5).TOTPM(6).PTASK.

AIDLMS(18.3.4).LTASF-POTY.TOTPLk3).PRODID.SHIFT.
*MAXTK(3.5),CPTY(4).SE0( G5.5.4).NUth5.4).PN.PTLEN(4).MACH.
ANUMTSK.INIT.TSEO(200).Tt-DA.PROTY(420).NTSK3.5.6).MACHID.DAY.
kPNUM(1C).SH.PmACHk10).PRO,420).LFLAG.SCH(200)
REAL PRG5.5.4).TIME.PRTM(420).PRATE(420)
COMMON /mODEL1, mAXTY.CPTI
COMMON /MODELS/ IDLMS.PTASK.LTASK,POTY.VENO"TY.vENGRD.TY.DA.

4,SEO.NUM.PN.PR,PROTY.NTSK.TOTPM.TOTPL.INIT.
miACH.NUMTSK.TIME.TSEO.SCH.PTLEN
COMMON /MODEL6/ PRTM.PRATE.PRO

C

CALL ASSIGN(1,'SY:ENTRY1.DAT')
DO 25 DA=1.5
WRITE(1.10) (MAXTK(SH.DA),SH=1,3)

10 FORMAT(T2.3I2>
25 CONTINUE

CALL CLOSE(1)
RETURN
END
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FEB. 20.1934

THIS SUBPROGRAM IS USED TO TIME PHASE THE NEWLY SEQUENCED ORDERS
OVER THE 5 DAY PLANNING HORIZON AND TO WRITE THIS TIME PHASED
SEQUENCE ON SE04.DAT. IT IS ALSO USED TO ASSIST IN CREATING
PAT.DAT BY CALLING SUB. RATEIL AFTER EACH TASK HAS BEEN TIME
PHASED.

AUTHOR: ERIC SCHILD

SUBROUTINE TSKFL1
INTEGER VENOTY(420,5).YENGRD(420,5).TOTPm6).PTASK,

4:IDLMS ( I8.3.4).LTASK.TOTPL(3).PRODID.SHIFT.

.MAXTK(3.5),CPTY(4),SE0(65.5,4).NUM(5.4).PN.PTLEN(4),HACH.
ANUMTSK.INIT,TSE0(200).TK.DA.PROTY(420 ,NTS
APNUMk10.PHACH( 10).PRO(420).LFLAG.SH.PRID.POTY
REAL PR,65.5.4,.PRATE420,NXT3).TIME.PRTM(420))
COMMON /MODEL1/ MAXTK.CPTY
COMMON /MODELS/ IDLmS.PTASK.LTASK.POTY.VENOTY.VENGRD.TV.DA.

ASEQ.NUM,PN,PR,PROTY.NTSK.TOTPM.TOTPL.INIT.
4-mACH.NUMTSK.TIME.TSEQ.SCH.PTLEN
COMMON MODELS, PRTM.PRATE.PRO

C INITIALIZING TASK COUNTER AND SETTING SHIFT CHANGE VARIABLESr

C

DATA NTSK/90A0/
TK=1
PFLAG=0
DATA NXT/490.,960.,1440./

DO 40 DA=1.5
TIME=0.
DO 35 SH=1,3

CHECKING IDLE MACHINE VARIABLE TO DETERMINE WHETHER THE MACHINE WILL
BE SET IDLE ON THE CURRENT SHIFT.

IF (IDLMS(OCH,SH.1).GT.0) GO TO 10
PR ID = -1

POTY=0

WRITING TASK ON 5E04.DAT

WRITE 4.45) PRID.POTY,MACH.SH
TIME=NXT(SH)
PRID=TSEO(TK
GO TO 3E

C

I: IF PFLAG.GT.0) GO TO 15

C CHECKING TO SEE IF ALL THE ALLOCATED ORDERS HAVE BEEN TIME PHASEDr

IF CTK.GT.NUMTSK) GO TO 25
PRID= TSEQ(TK)

15 PFLAG=0

CHECKING WHETHER THE PROCESSING TIME FOR THE CURRENT ORDER IS ENOUGH
C TO FILL CURRENT SHIFT..



IF (PRTM(BRID)+TIME.LT.NXT(SH)) GO TO 20
ROTY=IFIX((NXT(SH)-TIME)APRATE(PRID))
PRO(PRID)=PRO(PRID)-POTY
PRTM(PRID)=PRTM(PRID)-(NXT(SH)-TIME)
CALL PATFIL
TIME=NXT(SH)
NTSK(SH,DA.MACH)=NTSK(SH.DA.MACH)+1
PFLAG=1

.

C

C WRITING THE TASK OH SEO4.DAT

C

20

L

WRITE (4.45) PRID.POTY,MACH.SH
GO TO 35

PRID=TEEO(TK)
POTY=PRO(PRID)
CALL PATFIL
TIME=TIME+PRTh(PRID)
NTSK(SH.DA.mACH)=NTSK(SH.DA.MACH)+1

WRITING THE TASK ON SE04.DAT

WRITE (4.45) PRID.PQTY.MACH.SH
TK=TK+1
GO TO 10

108

CREATING IDLE SHIFTS IF ALLOCATED ORDER LIST IS EXHAUSTED BEFORE
C THE SCHEDULING PERIOD (5 DAYS) IS COMPLETE.

25 IF (NUMTSK.GT.0) GO TO 23
PRID=-1
POTY=0
WRITE (4.45) PRID.POTY,MACH,SH

23 DO 30 1=1.2
IDLMS(MACH.I.I)=0

30 CONTINUE
25 CONTINUE
40 CONTINUE
45 FORMAT (14.110.13.14)

RETURN
END
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C

O FEB. 20.1984
C

C THIS SUBPROGRAM USES THE BILL OF MATERIAL AND THE STARTING TIMES
C FOR EACH ORDER (DETERMINED IN SUB. TSKFIL) TO CONSTRUCT THE
C MASTER PRODUCTION SCHEDULE. PAT.DAT. FOR PHASE TWO.
C

C AUTHOR: ERIC SCHILD
C

C

SUBROUTINE PATFIL
INTEGER VENQTY(420,5).VENGRD(420.5).TOTPM(6).PTASK.

AIDLMS(18.3.4).LTASK.PQTY.TOTPL(3),PRODID.SHIFT,
mAXTK(3.5),OPTY(4),S80(65,5.4),NUM(5,4),PN,PTLEN(4).MACH.
ANUMTSK.INIT.TSE0(200),TK.DAJRQTY(4207.NTSK(3.5.67.MACHID.DAY.
APNUM(10).PMACH( 10),PRO(420).LFLAG.TIM.SCH(200).VENO.
ATYPE.ROUND.LEN
REAL PR(65.5,4).TIME.PRTM(420).PRATE(420)
COMMON /MODEL1/ MAXTK.CPTY
COMMON /MODELS/ IDLMS,PTASK.LTASK.POTY.YENOTY.VENGRD.TK.DA.
ASEQ.NUM.PN.PR,PROTY.NTSK.TOTPM.TOTPL.INIT.
AmACH,NUMTSK.TIME.TSEQ.SCH.PTLEN
COMMON /MODEL6/ PRTM.PRATE.PRO

RECOMPUTING THE STARTING TIME FOR EACH ORDER AND
C DETERMINING THE LENGTH OF THE ORDER.

TIM=IFIX((DA-1)A1440.+TIME)
ROUND=INT(FLOAT(VENGRD(ISE0(TK),1))/10.)7410
LEN=VENGRDTSE0(TK).1)-ROUND

C DEVELOPING VENEER REQUIREMENTS (FACE. BACK. CNTR, AND XBND) FOR
C EACH ORDER.

DO 10 K.1.5

C DESIGNATING WHETHER THE ORDER IS A FACE. BACK. CNTR.
C OR XBND.

TYPE=K
C

COMPUTING THE NEEDED QUANTITY FOR THIS VENEER CATEGORY.

VENCI=VENOTY(TSEUTK).K)APOTY
IF (VENQ.EO.0) GO TO 10

IF VENEER GRADE INVOLVES A FULL WIDTH SHEET, CONTINUE

IFY,,ENGRD(TSEQ(TK),K).GE.100)G0 TO 7
TYPE=4

C ADDING THE PANEL LENGTH VARIABLE TO THE XBND VENEER CODE.

NVAL=VENGRD(TSEQ(TK).K)*10+LEN
WRITE (1.15) NVAL.VEN0.TIM.TYRE
GO TO 10

7 IEK.GT.3)TYPE.3
WRITE (1.15) VENGRD(TSEO(TK),K).YENO,TIM,TYPE

10 CONTINUE
15 FORMAT Yr:1.13.15.16,1:n

RETURN
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END
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C

FEB. 20.1984
C.

C THIS SUBPROGRAM SEQUENCES THE NEWLY ALLOCATED ORDERS ON THE CURRENT
C MACHINE. INDICATED BY VARIABLE MACH. ACCORDING TO THE DEPENDENT
C SET UP TIME HEURISTIC. IT USES THE MODIFIED ALL ORIGINS APPROACH
C IN WHICH ONLi THE FIRST INIT ORDERS WILL BE USED AS ORIGINS.

C AUTHOR: ERIC SCHILD
L

SUBROUTINE TSKSEQ
INTEGER VENOTY(420.5), YENGRD(420,5). POTY. TOTPMG>. SE0(65,5.4).

*NUm(5,4,. PH. IDLMS(18.3.4). ?TASK, LTASK. NTSK( :,5.6). MACH. DA.
APROTY(420). TOTPL(3). TK. SCH(200). P.
*PTLEN(4). NUMTSK, INIT, TSEO(200:, SQ. TSCH(200). THIN.
*TOTTSK. MIN,INDEX.SET(420),ROW.COL.SETUP(50.50)
REAL PRAS5.5.4., TIME, RMIN
COMMON/M0DEL5/IDLMS. ?TASK. LTASK. POT?, VENOTY. VENGRD. TK. DA.

*SEQ. NUM. PH. PR. PROTY, NTSK. TOTPM, TOTPL.
*NIT, MACH. NUMTSK. TIME, TSEQ. SCH. PTLEN
COMMON /MODEL'/ SETUP.ROW,COL.SET,INDEX.TMIN

ISNUMTSK.GT.1) GO TO 5
TSE0(1)=SCH(1)
THIN=0
RETURN

C

5 CALL MATRX1
C

C SETTING UP THE HEURISTIC SO THAT IT WILL USE THE FIRST INIT ORDERS
C AS THE ORIGINS.

TMIN=30000
DO 100 P=1.INIT

r

C INITIALIZING THE TOTAL SET UP TIME COUNTER
C

TOTTSK=0

r
M=P

C SETTING THE PTH ORDER AS THE ORIGIN

TSCH(I)=SCH(M)
L

C SETTING UP THE LOOPS TO CHECK EVERY ORDER ASSIGNED TO THIS
C MACHINE

DO :10 I.1.NUMTSK-1
M1N=10000

DO 55 7=1.NUMTSK
L

: AVOIDING DIAGONAL ELEMENT OF SET UP TIME MATRIX
r

IF SCH,m,.E0.SCH(1)) GO TO 55

DO 45 K=I.I

CHECKING TO SEE IF CANDIDATE IS ALREADY IN THE CURRENT SECUENCED
C LIST
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IF SCH(J).E0.TSCH(K)) GO TO 55
45 CONTINUE

C

C CHECKING TO SEE IF SET UP TIME OF CANDIDATE IS LESS THAN MINIMUM OF
C ALL PRIOR CANDIDATES

IF ,SETUP(11.1).GT.MIN) GO TO 55
hIN=SETUP(M,J)
SQ=I

55 CONTINUE

TOTTSK=TOTTSK+MIN
M=S0

C ASSIGNING BEST CANDIDATE TO CURRENT SEQUENCED LIST

N=I+I
ISCH(N)=SCH(M)

GO CONTINUE
C

C COMPARTN: CURRENT SEQUENCED LIST WITH PRIOR LISTS
r

IF (TOTTSK.GE.TMIN) GO TO 100
TMIN=TOTTSK
DO 30 L=I.NUMTSK
TSEQ(L)= TSCHCL)

SO CONTINUE

1.)0 CONTINUE
RETURN
END
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C FEB.. 20.1934

THIS SUBPROGRAM ALONG WITH SUB. MATRX2 DEVELOPS THE SET. UP TIME
C MATRIX TO BE USED IN SUB. TSKSEQ TO DETERMINE THE BEST SEQUENCE
C FOR THE CURRENT MACHINE. THIS MATRIX IS CONSTRUCTED USING THE
C BILL OF MATERIAL OBTAINED FROM PANEL.DAT IN SUB. INCONS.

C AUTHOR: ERIC ;CHILD
C

SUBROUTINE mATRX1
INTEGER YENOTY(420.5).VENGRD(420.5).TOTPM(6).PTASK.TMIN.

*IDLMS(15.3.4).LTASK.POTY.TOTPL(3),PRODID.SHIFT.CNT.
AMAXTK(3.5).CPTY(4).SE0(65.5.4).NUM(5.4),PN.PTLEN(4).MACH.
ANUMTSK.INIT.TSEQ(200).TK.DA,PROTY420).NTSK(3.5.6).MACHID.DAY.
APNUM(10).PMACH(10).PRO( 420).LFLAG.PRRGRD(6.5).PRRLEN(S.3).
APG.PL,NPG.NPL.SETUP(50.50).ROW.COL.SET(420).GRAD.COUNT.SCH(200).
AINDEX
REAL PR(65.5.4).TIME.PRATE(420).TOTP.PRTM(420)
COMMON /MODELli MAXTK.CPTY
COMMON :MODELS/ IDLMS,PTASK.LTASK.POTY,YENOTY.YENGRD.TR.DA,

):SEQ.NUM.PN.PR,PROTY.NTSK.TOTPM.TOTPL.INIT.
AmACH.NUMTSK,TIME,ISEQ.SCH,PTLEN
COMMON /MODELS: PRTM,PRATE.PRO
COMMON /MODEL.'/ SETUP.POW.COL.SET.INDEX.TMIN

DO 55 ROW=1.NUMTSK
DO 50 COL=1.NUMTSK
SETUP(ROW,COL)=0
IF(ROW.NE.COL)G0 TO 5

C

C SETTING DIAGONAL ELEMENTS TO INFINITY
r

SETUP(ROW.COL)=10000
GO TO 50
DO 10 CNT= 1,INDEX
IFCSCH(ROW).EQ.SET(CNT)>G0 TO 25

10 CONTINUE
DO 15 CNT=1,INDEX

DETERMINING WHETHER CURRENT TASK PAIR REQUIRES HIGH SET UP TIME
C

IFSCHCOL).NE.SET(CNT),G0 TO 15
SETUP(ROW.COL)=500
GO TO 25

15 CONTINUE

C DEVELOPING SET UP TIME FOR TASK PAIR BY EVALUATING BILL OF MATERIAL
: FOR EACH OF THE FOUR TASK GROUPS ,FACE. BACK. CNTR. AND =.BND

25 IF(VENGRD(SCH( ROW>.1).EQ.VENGRD(SCH(OOL),1),GO TO 30
SETUF(ROW.COL)=SETUP(ROW.COL)+30

2C IF(YENGRD(SCH( ROW).2).EQ.VENGRD(3CH(COL).2))G0 TO 35
SETUP,ROW.COL,=SETUP(ROW.COL)+30

35 CALL MATRX2
50 CONTINUE
55 CONTINUE

RETURN
z.fD
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r

C FEB. 20.1934
C

C THIS SUBPROGRAM ALONG WITH SUB. MATRX1 DEVELOPS THE SET UP TIME
C MATRIX TO BE USED IN SUP. TSKSEQ TO DETERMINE THE BEST SEQUENCE FOR

THE CURRENT MACHINE. THIS MATRIX IS CONSTRUCTED USING THE BILL OF
C MATERIAL OBTAINED FROM PANEL.DAT IN SUB. INCONS.
C

: AUTHOR: ERIC SCHILD

SUBROUTINE MATRX2
INTEGER VENOTY(420,5).VENGRD(420.5).TOTPMk6J.PTASK.

AIDLMS,18.3.4/.LTASf..PQTY.TOTPL(2).PRODID.SHIFT.TSf..
-eMAXTK(3.5).CFTY(4).SEQ( 65.5.4).NUM(5.4).PN,PTLEN(4).HACH.
ANUMTSK.INIT.TSEQ(200).TK.DA,PRQTY(420).NTSK(3.5.6).MACHID.DA:.
APNUM(10).PMACH(10).PRO(420).LFLAG.PRRGRD(6.5).PRRLEN(6.2)).
APG.PL.NPG,NPL,GRAD.COUNT.SCH(200),SETUP(50.50).ROW.COL.SETA20,.
4INDEX.TMIN
REAL PR( 65.5.4).TIME.PRATE(420).TOTP,PRTM(420)
COMMON /MODELL/ MAXTK.CPTY
COMMON /MODELS/ IDLMS.PTASK.LTASK.POTY,VEHOTY.VENGRD.TK.DA.

ASEO.NUM.PN.PR,PRCITY.NTSK.TOTPM.TOTPL.INIT.
4:MACH.NUMTSK.TIME.TSEO.SCH.PTLEN
COMMON /MODELS. PRTM.PRATE,PRQ
COMMON /MODEL'/ SETUP.ROW.COL.SET.INDEX.TMIN

DEVELOPING SET UP TIME FOR TASK PAIR BY EVALUATING BILL OF MATERIAL
FOP EACH OF THE FOUR TASK GROUPS

CNTR: TSK=3. CNTR OR XBND: TSK=4. XBND: TSK=5

DO 20 TSK=3.5
IF(VENOTY(SCH(ROW),TSKi-VENOTY(SCH(COL).TSK).GE.0)G0 TO
IF(VENOTY(SCH(ROW),TSK).GT.0)G0 TO 5
SETUPROW.COL)=SETUP(ROW.COL)+30
GO TO 20

S IFYJENGRD(SCH(ROW).TSK).F.Q.VENGRD(SCH(COL).TSK))GO TO 20
SETUP(ROW.COL)=SETUP(ROW.COL)+30
GO TO 20

10 IF(VENOTY(SCH(ROW).TSK)-VENQTY(SCH(COL).TSK))G0 TO 15
IF(YENOTY(SCH(ROW).TSK).E0.0)G0 TO 20
IFVENGRD(SCH(ROW).TSK).EQ.VENGRD(SCH(COL),TSK)G0 TO 20
SETUP(ROW.COL)=SETUP(ROW.COL)+30
GO TO 20

15 IFYENOTY(SCH(COL).TSK).E0.0)G0 TO 20
SETUP(ROW.COL)=SETUP(ROW.COL)+30

20 CONTINUE
RETURN
END

10



115

C FEB. 21.1984
C

THIS SUBPROGRAM WORKS ALONG SIDE PHASE TWO TO
C.

C 1) RECALCULATE THE PIECE COUNT FOR EACH ORDER SO THAT
QUANTITIES ARE ALL EXPRESSED IN A UNIT BASIS

C (ONE UNIT IF EQUAL TO APPROXIMATELY 150 PIECES OF
C OF VENEER: THIS WILL VARY BY THE THICKNESS OF THE

VENEER)
r

C 2) CONDENSE PAT.DAT SO THAT EACH ORDER IS ONLY GIVEN ONCE.

C 3) RESEQUENCE PAT.DAT SO THAT THE ORDERS ARE PLACED IN
C INCREASING ORDER BASED ON DUE DATES.
C

C AUTHOR: ERIC SCHILD
C

C

SUBROUTINE RECODE
INTEGER CODE(3).TYPE.QTY.TIM.THK(7)
REAL TOTOTY.ECTR(4)
CALL ASSIGN(2. SY:PAT.DAT':
CALL ASSIGN(3,'SY:PAT.DAT')

UNIT LOAD CONVERSION FACTORS FOR 7/32. 1/6, 1/10. AND 1/12 VENEERS

DATA FCIR/105.,135.,225..270./
C

C SINCE THIS VERSION ONLY ALLOWS FOUR THICKNESS CATEGORIES ANY GRADES
C WHOSE THICKNESS IS OUTSIDE THIS RANGE WILL BE SUBSTITUTED WITH THE
C THE FOLLOWING THICKNESS CODES

DATA THK/1.2.3,4.2.2.3/
READ 2,10.END=25: (CODE(M).M=1.3),QTY.TIM,TYPE

1) FORmAT(T2.311,I5,16.I2)

ADVANCING ALL DUE DATE TIMES UP 21600 MINUTES

TIM=TIM+21600

IF THICKNESS CODE OUT OF RANGE, MAKE SUBSTITUTION
r

CODE (2)=THK(CODE(2))
TOTOTY=FLOAT (OTY)'FCTR(CODE.:
WRITE.3.20' .CODE(M) .m=1.S.,TOTQTY.TIm,TYPE

20 FORMATeT2.311,F7.2.I.I2,
30 TO 5
CONTINUE
CALL CLOSE(2)
CALL CLOSE(3)
CALL CONDNS
RETURN
END



116

FEB. 21.1984

THIS SUBPROGRAM IS USED TO CONDENSE PAT.DAT SO THAT EACH ORDER
IS ONLY GIVEN ONCE

AUTHOR: ERIC SCHILD

SUBROUTINE CONDNS
INTEGER CODE(500),DCODE(500).TIM(500).

4cTIMES00).NTSK.DISK(1000).COUNT.TYPE(500),TP(500)
REAL TOTOTY(500).TOTY(500)
COMMON 'SYSTEM/ DCODE.COUNT,TOTY.TIME.TP
CALL ASSIGN(2,'SY:PAT.DAT')
DATA DTSK/1000A0,
NTSK=1r

5 READ(2.10.END=20) CODE(NTSK).TOTQTY(NTSK),TIM(NTSK).
ATYPE(NTSK)

is FORMAT(T2,I3,F7.2.IG,I2)
NTSK=NTSK+1
GO TO 5
CONTINUE
CALL CLOSE2)
NTSK=NTSK-1

C

C CONDENSING PAT.DAT.
r

K=1
DO 40 I=1.NTSK
N=.1

L
FLAG THAT INDICATES AN ORDER HAS ALREADY BE ELIMINATED

IF(DTSK(N).E0.1)G0 TO 40
DO 25 I=N+1,NTSK
M=I

IP ORDER M IS EQUIVALENT TO ORDER N. THEN CONSOLIDATE OTHERWISE CHECK
C NEXT ORDER

IF.NOT.:(CODE(M).EQ.CODE(N)).AND.(TIM(M).E0..TIM(N))
+.AND.KTYPE(M).EQ.TYPE(N))))G0 TO 25
TOTOTY(N)=TOTOTY(N)+TOTOTY(M)
DTSKM)=1

25 CONTINUE
TIME(K)=TIM(N)
DCODE(K)=CODE(4)
TOTY0()=TOTQTY(N)
TPOO=TYPEN)
K=K+1

40 CONTINUE
COUNT=K-1
CALL ORDER
RETURN
END
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C FEB. 21. 1984

C THIS SUBROUTINE IS USED TO RESEQUENCE THE ORDER FILE PAT.DAT
C SO THAT THE ORDERS ARE PLACED IN INCREASING ORDER BASED ON
C DUE DATES.
C

C AUTHOR: ERIC SCHILD

SUBROUTINE ORDER
INTEGER DCODE500).TIME(500).COUNT.CODE1,MIN.

*DTSK(1000).TYPE.TP(500:
REAL TQTY(500).QTY1
COMMON /SYSTEM/ DCODE.COUNT,TQTY,TIME,TP
CALL ASSIGN(2.'SY:PAT.DAT )

DATA DTSK/1000*01
r
C REORDERING PAT.DAT

DO 40 1=1,COUNT
MIN=30000
DO 25 I=1.COUNT
N=I

C CHECKING TO SEE IF NTH ORDER HAS BE SEQUENCED YET

IFDTSK(N).E0.1) GO TO 25
C

C IF NOT CHECK DUE DATE OF NTH ORDER WITH THE SMALLEST DUE DATE
C ALREADY FOUND

25

3C.

40

IF TIME(N).GT.MIN)G0 TO 25
MIN=TIME(N)
CODE1=DCODE(N)
TTY11-TaTY(N)
TIPE=TP(N)
M =I

CONTINUE

WRITING REORDERED FILE

wRITE(2.30) CODEl.QTY1.MIN.TYPE
FORMATT2,13.F7.2.16.12)
DTSK<M)=1
CONTINUE
CALL CLOSE( )
RETURN
END
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APPENDIX A.2 VARIABLE DEFINITIONS AND PROGRAM LISTING
FOR PHASE TWO

A.,.1 Variable Definition and Listing of Veneer
Development Program

AHEAD Dummy variable use to retain identity of next row of
linked storage array.

BEHIND Dummy variable used to retain identity of previous
row of linked storage array.

CODE - Dry veneer code used to locate a veneer grade in the
linked inventory array.

DDATE(i) or COMPL Time the order is due at the ith
operation (Spreader, Patcher, or Jointer). i=1,3.

DINVEN(i,j,k,l) - Index code for the ith dry veneer grade,
jth dry veneer thickness, kth dry veneer length, ith dry
veneer width; used in accessing and storing veneer in the
linked inventory array. i=1,11, j=1,4, k=1,5, 1=1,3.

DLT(i) Row number of linked storage array to be deleted.
i=1,75.

FGRD(i) Grade code of ith full width alternative veneer
source. i=1,3.

FPAT(i) - Patcher switch indicating whether ith alternative
source needs patching. i=1,3.

FRC(i,j) Veneer development breakdown fraction for the ith
column of either PATDEV.DAT or DRYDEV.DAT. i=1,10, j=1,2

FTOTAL Total number of full width alternative veneer
sources (max. of 3).

FWID(i,j) Width codes that may be used to develop ith
alternative veneer source. i =1,3, j =1,4.

GD(i,j) - Veneer grade of the ith column of the 5th
development file, PATDEV.DAT or DRYDEV.DAT. i=1,10, j=1,2.

- Index code for the ith green veneer peel
class, jth green veneer grade, kth green veneer thickness,
lth green veneer length, mth green veneer width; used in
accessing entries from DRYDEV.DAT. i=1,2, 5 =1,15, k=1,4,
1=1,5, m=1,3.
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GRA(i,j) Grade codes of full width veneer grades that will
be used to fill veneer orders when developing ith
alternative veneer source on patcher operation, i=1,3,
j=1,2.

GRADE(i,j) Character string designating the ith dry veneer
grades. i=1,11, j=1,4.

GRD Veneer grade code.

HEAD(i) - Head pointer for list i. i=1,660.

IHEAD - Dummy variable used to retain identity of HEAD(i).

'TAIL - Dummy variable used to retain identity of TAIL(i).

JRATE(i,j) - Production rate for jointing a veneer grade
with thickness i, and length j. i=1,4, j=1,5.

- Veneer length code.

LENGTH(i) Veneer length.

LINKFR(i) Predecessor link for row i of linked storage
array. i=1,1500.

LINKSR(i) - Successor link for row i of linked storage
array. i=1,1500.

LSIZE(i) - Number of records in list i. 1=1,660.

MASTER(1) - Linked inventory array. 1=1,1500, 1=1,3

NAR Next available row in linked storage array.

NGF.D(i) - Total number of full width veneer grades that will
be used to fill veneer order when developing alternative
veneer source on patcher operation. i=1,3.

NPATCH(i,j,k,l) Index code for the ith dry veneer grade,
jth dry veneer thickness, kth dry veneer length, and lth dry
veneer width; used in accessing entries from FATDEV.DAT.
i=1,9, j=1,4, k=1,4, 1=1,3.

NROWS Number of rows in linked storage array to be
deleted.

ORIN? - Order quantity.

F Current operation.

FD Index code used to designate which development file is
being used (FATDEV.DAT or, DRYDEV.DAT).
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PRATE(i) - Production rate for the ith operation. 1=1,3.

FROW(i) List of development codes indicating the tasks
used to create a dry veneer source. 1=1,26.

QTY Order quantity.

ROW Dummy variable used to retain identity of a row of
linked storage array.

SS1 Veneer arade code.

SS? - Veneer width code.

TAIL(i) Tail pointer for list i. i=1,660.

THICK(i,j) Character string designating the ith dry veneer
thickness. 1=1,11, j=1,4.

THK Veneer thickness code.

TRNSFR(i) - Transfer array assists in storing the veneer
quantity, event time, and development code in the linked
storage array. i=1,3.

TROW Development code indicating the task used to create a
dry veneer source.

TYP - Veneer type (face, back, center, or crossband).

VCODE - Index code for accessing entries from VENDEV.DAT.

VENDV(i,j,k) Index code for the ith dry veneer grade, jth
dry veneer thickness, and kth dry veneer length; used in
accessing entries from VENDEV.DAT.

WID(i,j) - Character string designating the ith dry veneer
width. i=1,11,

XGRD(i) Grade of ith narrow width alternative veneer
source. i=1,3.

:TOTAL Total number of narrow width alternative veneer
sources (max. of 3).

XWID(i,j) - Width codes that may be used to develop ith
alternative veneer source. i=1,3,
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C
C FEB. 21.1984
C

C THIS PROGRAM READS THE ENTRIES FROM THE MASTER PRODUCTION SCHEDULE
C CREATED IN PHASE ONE SO THAT EACH REQUIRED VENEER GRADE CAN BE
C DEVELOPED BY CREATING VENEER TASKS ON ONE OR ALL Tu:Si OF THE UP-
C STREAM OPERATIONS.
C
C AUTHOR: ERIC SCHILD
C

PROGRAM ALLOC
INTEGER NPATCH(9.4,4,3),FTOTAL.FGRD(3).GINVEN(2.6.4.5.3).

AFPAT(3),NGRD:2;,GRA(3.2).FUID(3,4).XTOTAL.XGRD(3).XWID(3.4) .
4GDC10.2.DINVEN(11.4.5,3),COMPL.GRD.THK,LEN.TIP.DDATE3).
*SS1.SS2.CODE.PD.P.TAIL(660).HEAD(S60).LINKPR(1500).NAR.ROW.
ALINKSR( 1500),mASTER( 1500.3).AHEAD,SEHIND,IHEAD.ITAIL,ITEM.SI:E.
ANROWS.DLT(75).LSIZE:G60).TRNSFR3).PROW(26).NM.TROW.LN.
*LENGTH(11).VENDY(8,4,4).CNT.CNTR,YCODE
REAL QTY,ORIQTY.FRC(11,2).PRATE(3).JRATE(4.4)
LOGICAL FILLED
SITE GRADE(11,4).THICK(11.4),WID(11.2)
COMMON /MODEL7/ NPATCH,GINVEN,VENDV.DINVEN.JRATE.FTOTAL.FGRD.

*FPAT.FWID.NGRD.GD.LN,GRA.XTOTAL.XGRD.XWID.CNT.CNTR.QCODE
COMMON /MODELS/ GRD,THK.LEN,TYP.DDATE.ORIOTY.SS1.SS2.CODE.QTY.

AFRC.PRATE.PD.P.COMPL.Nm.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON ;'MODELS/ TAIL.HEAD,LINKPR.mASTER.NAP,ROW.AHEAD.SEHIND.

AIHEAD.ITAIL,ITEM.DLT.SIZE,LINKSR.TRNSFR.LSIZE
L

CALL RCODE1
C

C OPENING THE MASTER PRODUCTION FILE
C

CALL ASSIGN'', SY:PAT.DAT')

C OPENING THE PATCHER DEVELOPMENT FILE. THE DRYER DEVELOPMENT FILE.
AND THE VENEER DEVELOPMENT FILE

0

OPEN(UNIT=2.TYPE='OLO'.ACCESS='DIRECT'.NAME='SY:PATDEV.DAT'.
,hRECORDSIZE=15.READONLY)
OPEN(UNIT=3,TYPE.'OLD',ACCESS='DIRECT'.NAME='Sy:DRYDEV.DAT'.

*RECORDSICE=15.READONLY)
OPEN(UNIT=4,TYPE='OLD',ACCESS='DIRECT'.NAME='SY:VENDEV.DAT'.
ARECORDSIZE=25,READONLY)

C

CALL ASSIGN(7, SY:PAT1.DAT')
r

READING AN ORDER FROM THE MASTER PRODUCTION FILE

5 READ(i-10.END=25) GRD.THV.LEN,ORIQTY,DDATE(1).TYP
"0 FORMAT(T2,311.F7.2.IG.I2)

20

TYPEA.DDATE(i),ORIQTY
FILLED=.FALSE.
CALL INICNT
IF(FILLED) GO TO
IETYP.5T.3)130 TO 20
CALL E:CKPE1
IF(FILLED) GO TO 5
CALL DRYER
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ao TO 5
CONTINUE

FINAL CALL TO THE SLAVE PROGRAM

CALL TRNSMT(-1,0,0,0,0,0,0,0,0,0,0.)
CALL CLOSE(1)
CALL CLOSE(2)
CALL CLOSE:3)
CALL CLOSE(4)
CALL CLOSE
STOP
END
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C APRIL 30, 1984

C THIS SUBROUTINE IS USED TO SEND THE NECESSARY DATA TO
C THE SLAVE ROUTINE SO THAT THE CURRENT TASK CAN PE SCHEDULED.
r

r-

C

C

AUTHOR: ERIC SCHUB

SUBROUTINE TRNSMTFLAG,OPER,PRTM.GRD.THK,LEN,WID,CODE.DUE.TROW.
frF.RTE.Nh.FROW:

INTEGER FLAG.OPER.PRTM,GRD.THK.LEN.WID,CODE.DUE.TM.1k13 .h,15 .

APROW(26).TROW.SI:E
REAL PRTE

DATA FLE/5RPHAS3/
WRITE:6,5) GRD.THK.LEN,WID.CODE,PROW(M).M=1.NM)
FORMAT(T2,'TRNSMT CODE-',I2,3I1,' CODE-',I5.' SOURCE-'.26I5)
3(1) =FLAG
2:2)=OPER
C(3)=PRTM
J(4)=GRD
3(5)=THK
3(6) =LEN
2Y7)=WID
J(8)=CODE
3(9) =DUE
1(10)=IFIX(PRTEA100000.)
3(11)=NM
CALL CLREF(33)
CALL SEND(FLE,J,33)
CALL WAITER:37)
CALL CLREF(37)
SI2E=NINT(FLOAT(NM)/12.)
N=1
DO 20 I =1 SIZE
DO 10 M=I.13
2:M)=PROW(N)
N=N+1

10 CONTINUE
CALL CLREF(33)
CALL SEND(FLE.3.33)
CALL WAITFR(37)
CALL CLREF(37

20 CONTINUE
C

IF FLAG IS LESS THAN 0. TERMINATE PROGRAM

IF.FLAG.LT..) RETURN

CALL WAITFR:35)
CALL RECEIY(FLE.K)
CALL CLREF(35)
TROW=K(3)
WRITE(6,25) GRD,THK,LEN,WID,CODE,TROW
FORMAT(T2,'TRNSMT CODE-',I5,' TASK-'.I5)
RETURN
END
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FEB. 21,1984

THIS SUBPROGRAM IS USED TO SET UP THE 4(OR 5) DIGIT CODES THAT WILL
BE USED PERIODICALLY THROUGHOUT THE REMAINDER OF THIS PROGRAM TO
ACCESS ENTRIES FROM THE PATCHER DEVELOPMENT FILE. THE DRYER DEVELOP-
MENT FILE. THE VENEER DEVELOPMENT FILE. AND THE INVENTORY FILE. IT
IS ALSO USED TO READ IN THE JOINTER PRODUCTION RATES.

AUTHOR: ERIC SCHILD

SUBROUTINE RCODE1
INTEGER NPATCH(9,4.4,3),FTOTAL.FGRD(3).GINVEN(203,1.5,3),

*FPAT(3),NGRD(3,GRA(2.2).FWID(2.1).XTOTAL.XGRD3).XWID(3,1,.
AGD(10.2),DINVEN(11.4.5,3),COMPL.GRD.THK,LEN,TYP.DDATE(3).
:kSS1,SS2.CODE.PD.P.TAIL(6130).HEAD(660),LINKPR(1500),NAR.ROW.
ALINKSR(1500).MASTER(1500.3).AHEAD.BEHIND.IHEAD,ITAIL.ITEM.SIZE.
ANROWS.DLT(75).LSICE(G60).TRNSFR3).PROW(26).NM.TR^Y.LN.
ALENGTH(11).VENDY(8.4.4).CNT.G.T.L.W.CNTR.VCODE
REAL OTY.RATE.ORIOTY.FRC(11.2).PRATE(3),JRATE4.1)
LOGICAL FILLED
BYTE GRADE(11.4),THICK(11,4),WID(11.2)
COMMON !MODEL'; NPATCH.GINVEN.VENDV.DINYEN.JRATE,FTOTAL.FGRD,
-FPAT.FWID.NGRD,GD.LN.GRA,XTOTAL.XGRD.XWID.CNT.CNTR.VCODE
COMMON /MODELS/ GRD.THK,LEN.TYP.DDATE.ORIQTY.SS1.SS2.CODE.01-1.
AFRC.PRATE.PD,P.COMPL.NM,PROW.TROW.FILLED.GRADE.THICK.LENGTH.
kW ID

COMMON /MODELS/ TAIL.HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.
AIHEAD.ITAIL,ITEM.DLT,SIZE,LINKSR.TRNSFR.LSIZE

CALL ASSIGN(1. SY:PATCOD.DAT')
CALL ASEIGN(C.'S::INVCOD.DAT')
CALL ASSIGN(3. SY:DRYCOD.DAT')
CALL ASSIGN(4,'SY:VENCOD.DAT')

CREATING THE CODING SCHEMES FOR THE PATCHER DEVELOPMENT FILE.
C THE DRYER DEVELOPMENT FILE , THE VENEER DEVELOPMENT FILE, AND THE
C INVENTORY FILE.

DO 55 J=1,4

INDEA=1
GO TO 5.15,25.35) M

5 READ(M,10.END=50) G.T,L,W
1) FORMAT;T2.12,2I1,

NPATCH(G.T.L.W)=INDE:
GO TO 45

15 READ(m.20.END=5()) G,T,L,W
CO FOPMAT.TO.I2.3I1

DINVEN,G.T.L.Wf=INDEx
GO TO 45

25 READ(M,30,END=50) N.G.T.L,W
FORMAT112.2I2.3I1:
GINVEN(N,G,T,L.W)=INDEX
GO TO 15

35 READ(M.40,END=50) G,T.L
1: FORMAT T2,31.1)

!E-+D': ,G.T.L,=INDEX
I,,DEX=INDEX+1
"10 TO 5.15,:5.35 m
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50 CONTINUE
55 CONTINUE

CALL CLOSEC.)
CALL CLOSE(2)
CALL CLOSE(3)
CALL CLOSE(4)

C

CALL ASSIGN(I.'SY:GRADE.DAT')
INDEX=I

C READING THE FILE THAT WILL BE USED TO INTERPRET THE COLUHNS
C OF THE PATCHER AND DRYER DEVELOPMENT FILES.

GO READ(1.65.END=70) (GD(INDEX.H).M=1,2)
65 FORmAT(T2.2I2)

INDEX=INDEX+1
GO TO 60

70 CONTINUE
CALL CLOSE(I)

C READING PRODUCTION RATES FOR THE JOINTER OPERATION. NOTE THAT
C T=VENEER THICKNESS AND L=VENEER LENGTH.
C

CALL ASSIGN(1.'SY:JRATE.DAT')
75 READ(1.80.END=85) T,L,RATE
SO FORMAT(2I2.F7.5)

JRATE(T.L)=RATE
GO TO 75

E5 CONTINUE
CALL CLOSE(1)
CALL RCODE2
RETURN
END
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FEB. 21,1984

THIS SUBPROGRAM CONSTRUCTS THE INITIAL DRY INVENTORY THAT THE USER.
SPECIFIES IN THE DRY INVENTORY FILE.

AUTHOR: ERIC SCHILIi

SUBROUTINE RCODE2
INTEGER NPATCH(0,4.4.3),FTOTAL,FGRD(3).GINVENc2.6.4,5.3;.

$,FPAT(3).NGRD(3),GRA(2.2).FWID(2,4).XTOTAL.XGRD(3),XWID.2.4,,
*GD( 10.2),DINVEN(11.4.5,3),COMPL.GRD,THK.LEN.TYP.DDATEv3s.
ASS1.SS2.CODE.PD.P.TAIL(660>,HEAD(660).LINKPR(1500).NAR.ROW,
ALINKSR.1500).MASTER(1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SIZE.
ANROWS.DLT(75).LSI2E:660).TRNSFR31.PROW (26).NM.TROW.LN.
,I-LENGTH(11).vENDV8,4.4..CNT,G,T.W.OUNTY.TIME.CNTR.VCODE
REAL OTY.ORIQTY.FRC(11.2).PRATE(3),JRATE4.4,
LOGICAL FILLED
BYTE GRADE(11.4),THICK(11,4).WID(11.2)
COMMON ,MODEL7: NPATCH.GINVEN,VENDV,DINVEN.JRATE,FTOTAL.FGRD.
4,FPAT.FWID.NGRD.GD.LN.GRA,XTOTAL.XGRD.XWID.CNT.CNTR.VCODE
COMMON MODELS/ GRD.THK.LEN.TYP.DDATE,ORIOTY.SS1,SS2.CODE.OTY.
±-FRC.PRATE.PD.P.COMPL.NM.PROW,TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON /MODEL9/ TAIL.HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIOD.

AIHEAD,ITAIL,ITEM.DLT.SIZE,LINKSE.TRNSFR.LSIZE
CALL ASSIGN(1.'SY:DVEN.DAT')

C THE FOLLOWING BYTE ARRAYS WILL BE USED IN SUBROUTINE DRYER TO
C TRANSLATE THE NUMERIC IDENTIFICATION CODE INTO AN UNDERSTANDABLE
: CHARACTER STRING.

INDEX.1
5 READ(1,10,END=15) (GRADE(INDEX,M).M=1.4).(THICK(INDEX,M).M=1.4).

ALENGTH(INDEX),(WID(INDEX.M),M=1.2
IQ FORMAT(12.4A1,4A1.12.2A1)

INDEX=INDEX+1
GO TO 5

15 CONTINUE
CALL CLOSE(1)

L

C INITIALIZING THE LINKED LIST ARRAY THAT WILL BE USED TO STORE THE
C ONHAND AND ONORDER DRY INVENTORY.

CALL ASSIGN(1,'SY:DRY.DAT')
20 READ(1,25,END=30) G,T,LN,W,OUNTY.TIME
25 FORMAT(T2.12,311,215)
C

CALL INITY1

SETTING UP THE INITIAL DRY INVENTORY LEVEL AS PRESCRIBED BY THE USER

TRNSFR(1)=TIME
TRNSFR(2)=OUNTYA100
TRNSFR(3)=-1
INDEX=DINYEN(G.T.LN.W)

STORING DRY INVENTORY IN THE LINKED STORAGE ARRAY

CALL FILE(INDEX)
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GO TO 20
20 CONTINUE

CALL CLOSE(1
RETURN
ENIJ
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L

C FEB. 21.1984

C THIS SUBPROGRAM IS USED TO INITIALIZE THE LINKED STORAGE STRUCTURE
C FOR FILING DRY INVENTORY. IT IS IDENTICAL TO THE ROUTINE USED IN
C THE SIMULATION LANGUAGE SIMLIB EXCEPT FOR A FEW MINOR MODIFICATIONS.
C

SUBROUTINE INITK1
INTEGER NPATCH9,4.4.3).FTOTAL.FGRD(3),GINVEN(2.6.4.5.3).

*FPAT(3),NGRD.I).GRA(2.2).FWID(3.4).xTOTAL.XGRD(3).AWID(Z.1
kGIlk10.2).DINYEN11.4.5.3).COMPL.GRD,THK.LEN,TYP.DDATZ;3).
ASS1.SSZ.CODE.PD.P.TAIL(GG0).HEAD(G60).LINKPR(1500).NAR.ROW.
ALINKSR(1500).MASTER(1500,3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SIZZ.
ANROWS.DLT(77).LSIZE(GG0),TRNSFR(3).PROW(26).NM.TROW.LN.
ALENGTH(11),YENDV(8,4.4).CNT,CNTR,VCODE
REAL OTY.ORIOTY.FRC(11.2.PRATE(3).JRATE4,4)
LOGICAL FILLED
BYTE GRADE(11.4).THICK11.4).WID(11.Z)
COMMON /MODEL7/ NPATCH.GINVEN,VENDV.DINVEN.JRATE.FTOTAL.FGRD.
AFPAT.EWID.OGRD.GD.LN,GRA.ATOTAL.XGRD.XWID.CNI.CNTR.VCODE
COMMON /MODELS; GRD.THK.LEN.TYP.DDATE.ORIOTY.SS1.SSZ.CODE.OT.:.

*FRC.PRATE.PD.P.COMPL.NM.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON :MODELS;' TAIL.HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIHD.

AIHEAD.ITAIL.ITEM.DLT.SIZE,LINKSR.TRNSFE.LSIZE
L

C INITIALIZING LINKS
C

DO 10 ROW=1.1500
LINKPR(ROW)=0
LINKSR(ROW)=ROW+1

10 CONTINUE
LINKSR(1500)=0

INITIALIZING LIST OF ATTRIBUTES

DO 20 LIST.I.GGO
HEAD(LIST)=0
TAIL(LIST)=0
LSIZE(LIST)=0
CONTINUE
NAR=1
RETURN
END
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r

C FEB. 21.1984

THIS SUBPROGRAM IS THE STORAGE DEVISE USED TO STORE THE NEWLY
C GENERATED DRY INVENTORY IN THE MASTER ARRAY. AS WAS INDICATED
C IN SUB. INITLK. THIS ROUTINE IS IDENTICAL TO SUB. FILE USED IN
C SIMLIB EXCEPT ONLY ONE STORING OPTION IS ALLOWED. THIS OPTION

RANKS THE LIST IN DECREASING ORDER BASED ON EVENT TIME (TIME
C VENEER WAS PLACED IN INVENTORY).

SUBROUTINE FILE(LIST)
INTEGER NPATCH(9.4.4.3),FTOTAL,FORD(3),GINVEN(2.G.4.5.3'.

AFPAT(3).NGRD3),GRA(3,2).FWID(3,4).XTOTAL.XGRD(3).XWID(3.4),
kG1110.2).DINVEN(11,4.5.3).COMPL.GRD.THK.LEN.TYP.DDATE(3).
,SSI.SS2.CODE.PD.P.TAIL6G0).HEAD(GG0).LINKPR(1500).NAR.ROW.
ALINKSR.1500),HASTER( 1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SIZE.
ANROWS.DLT(75).LSIZE(660).TRNSFR(2).PROW2G).NM,TROW.LN.
ALENGTH(11).VENDV(8.4.4).CNT.LIST.CNTR.VCODE
REAL OTY.ORIOTY.FRC(11.2).PRATE(3).3RATE(4.4)
LOGICAL FILLED
BYTE GRADE:11,4).THICK(11,4),WID(11.2)
COMMON :MODEL?, NPATCH.GINVEN.VENDV,DINVEN.JRATE.FTOTAL.FGRD.
AFPAT.FWID.NGRD GD.LN.GRA.XTOTAL.XGRD.XWID.CNT.CNTR.VCODE
COMMON /MODELS: GRD.THK.LEN,TYP.DDATE,ORICM.SSI,SS2,CODE.07).
AFRC.PRATE.PD.P.COMPL.Nm.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON :MODELS,/ TAIL.HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.

AIHEAD.ITAIL.ITEM.DLI.SIZE.LINKSR.TRNSFR.LSIZE

IF THE MASTER STORAGE ARRAY IS FULL, STOP

IF(NAR.GT.0) GO-TO 20
WRITE(5,10)

10 FORMAT(5X,'SASTER STORAGE ARRAY OVERFLOW')
STOP

C

C IF THE LIST OF VALUES IS IMPROPER. STOP

r, IF LIST.GE.1).AND.(LIST.LE.G60), GO TO 40
4JRITC(5.30) LIST

CO FORMAT(TO.I10.' IS AN IMPROPER VALUE FOR FILE LIST')
STOP

INCREMENT THE LIST SIZE

40 LSIZE(LIST)=LSIZE(LIST)+1

IF THIS IS NOT THE FIRST RECORD IN THIS LIST. CONTINUE
r

120 IFLSI0E(LIST).E0.1) GO TO 400

C SEARCH THE LIST FOR PROPER LOCATION
C

ROW=HEAD(LIST)

C RANKING THE LIST IN DECREASING ORDER

.40 IF(TRNSFR(1).LT.MASTERROW,1)) GO TO 1G0
IF:(TRNSFR(1).EQ.MASTER(ROW,1)).AND.(TRNSFR(3).E0.MASTER

AiROW.3) GO TO GOO
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C THE CORRECT LOCATION HAS BEEN FOUND. INSERT BEFORE THE LAST
C RECORD EXAMINED.
C

150 IF(ROW.EO.HEAD(LIST)) GO TO 300
r

C INSERT IN THE PROPER LOCATION BETWEEN THE PRECEEDING AND SUCCEEDING
C RECORDS

AHEAD=LINKSRBEHIND)
ROW=NAR
NAR=LINKSRROW)
IF0qPIR.GT.0 LINKFR(NAR)=0
LINKPR(ROW)=BEHIND
LINKSR(BEHIND)=ROW
LINKPR(AHEAD)=ROW
LINKSR(ROW)=AHEAD

GO TO TRANSFER THE DATA

GO TO 500
C

C CONTINUE SEARCHING, CONSIDER THE NEXT ROW

160 BEHIND=ROW
ROW=LINKSR(BEHIND)

C IF THE LAST ROW CONSIDERED WAS NOT THE TAIL OF THE LIST, CONTINUE

IF'TAIL(LIST).NE.BEHIND) GO TO 140
C

C INSERT AFTER THE LAST RECORD IN THE LIST

200 ROW=NAR
NAR=LINKSR(ROW)
IF(NAR.07.0) LINKPR(NAR=0
ITAIL=TAILLIST;
LINKPR(ROW)=ITAIL
LINKSRITAIL =ROW
LINKSR(ROW)=0
TAILLIST)=ROW

300

r

GO TO TRANSFER THE DATA

GO TO 500

INSERT BEFORE THE FIRST RECORD IN THE LIST

ROW=NAR
,,!AR=LINKSRROW,
IFO4AR.GT.0. LINKPR(NAR)=0
IHEAD=HEAD(LIST)
LINKPR(IHEAD)=ROW
LINKSR(ROW)=IHEAD
LINKFR(ROW)=0
HEAD(LIST)=ROW

GO TO TRANSFER rriE DATA

GO TO 500
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L

C INSERT THE FIRST RECORD IN THE LIST
C

A00 ROW=NAR
NAR=LINKSR(ROW)
IF(NAR.GT.0) LINKPR(NAR),=0
LINKSR(ROW)=0
HEAD(LIST)=ROW
TAIL(LIST)=ROW

C TRANSFER THE DATA
C

500 DO 510 ITEH=1,3
MASTERROW,ITEM)=TRNSFR(ITEM)

510 CONTINUE
RETURN

C COMBINE DATA WITH CURRENT QUANTITY IN MASTER ARRAY
r

GOO mASTER:ROW.2.=MASTER(ROW.2)+TRNSFR.2,
LSIZE,LIST)=LSIZECLIST -1
RETURN
END
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C

C FEB. 21,1984
C

C THIS SUBROUTINE MAKES THE INITIAL CHECK OF DRY INVENTORY FOR THE
C DESIRED GRADE. IF THE CORRECT GRADE IS FOUND. THEN THE VENEER IS
: REMOVED FROM INVENTORY AND THE AMOUNT FOUND IS APPLIED AGAINST THE
C CURRENT NEEDS. IF THE CORRECT GRADE IS NOT FOUND OR THERE ISN'T
C ENOUGH TO FILL THE CURRENT ORDER, THEN OTHER SOURCES ARE EVALUATED.

AUTHOR: ERIC SCHILD

SUBROUTINE INICNT
INTEGER NPATCH(9,4.4.3).FTOTAL.FGRD(3),GINVEN(2.6,4.5.3),

*FPAT(3),NGRD(3),GRA(3.2).FWID(3.4),XTOTAL,XGRD(2).)(WID(2.4'.
tGD(I0.2).DINVEN(11.4,5,3).COMPL.GRD.THK.LEN.TIP.DDATE3).
ASS1.SS:.CODE.PD.P.TAILkuou).HEAD(660).LINKPR(1500).NAR.ROW,
ALINKSRt1500'.MASTER(1500,3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SI:E.
*NROWS,DLT(75).LSIZE(GG0).TRNSFR(3),PROW(26).NM.TROW.LN.
ALENGTH( 11),CD.NT.NR.VENDV\S.4.4).CNT,BD.CNTR.YCODE.DUM'23;
REAL QTY.ORIQTY.ERC(11.2).PRATE3)..IRATE(4.4)
LOGICAL FILLED
BYTE GRADE(11.4).THICK(11.4),WID(11.2)
COMMON /MODEL7/ NPATCH.GINVEN,VENDV.DINYEN,JRATE.FTOTAL.FGRD.

AFPAT.FWID.NGRD.GD.LN.GRA.XTOTAL.XGRD.AWID.CNT.CNTR.QCODE
COMMON /MODELS/ GRD.THK.LEN.TYP.DDATE.ORIQTY.E.El.SE2.CODE.On-
AFRC.PRATE.PD.P.COMPL.NM.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
*WIT
COMMON /MODELS/ TAIL.HEAD,LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.
AIHEAD.ITAIL.ITEM.DLT.SIZE.LINKSR.TRNSFR.LSIZE .

C
C IF THE ORDER CONSIST OF ACQUIRING FULL WIDTH VENEER. CONTINUE
C

IFTYP.GT.3) GO TO 10

'C 4-DIGIT CODE USED IN LOCATING THE CORRECT DRY INVENTORY IN THE
LINKED ARRAY.

SS. =1
LN=LEN
CODE=DINVEN(GRD.THK.LEN.S.S2)

IF LIST IS EMPTY. RETURN

IFLSICE(CODE).E0.0)RETURN
QTY=ORIQTY
CALL NFIND(DDATE(1),CODE.ORIQTY)
NT=1
(R=0
T.EORIQTY.GE.QTY)RETURN
QTY=OTY-ORIQTY
CD=THK*100+LEN*10+SS2
WRITE(7.5) DDATE(1).QTY.CODE.CD.NT,NR
FORMAT(±2.16.FG.2214,212)
IF(ORIOTY.GT.0)RETURN
FILLED=.TRUE.
RETURN

C ORDER CONSISTS OE ACQUIRING NARROW WIDTH VENEER

READING IN ALTERNATIVE SOURCES FROM THE VENEER DEVELOPMENT FILE
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C

10 VCODE=VENDV(GRD.THK.LEN)
READ(VVCODE) (DUM(M),M=1,28),XTOTAL,(XGRD(M),M=1.3).

Ai(XWID(N.MirM=1.4),N=1,2)

ENUMERATING ALL OF THE POSSIBLE ALTERNATIVE SOURCES

BD=XTOTAL
DO 20 CNT=1,BD

SS1=XGRD(CNT)
CALL INIXBD
IF(FILLED)RETURN

20 CONTINUE
GRD=XGRD(1)
RETURN
END
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L.

C FEB. 21.1984
C

C THIS SUBPROGRAM SEARCHES DRY INVENTORY (LINKED STORAGE ARRAY) FOR THE
C DESIRED VENEER. IF VENEER IS FOUND THAT MEETS THE PRESCRIBED DUE
C DATE. THEN SUBROUTINE DELETE IS CALLED TO PLACE THE ENTRY THAT THIS
C VENEER OCCUPIED INTO THE NAS .NEXT AVAILABLE SPACE) FILE. NOTE THAT
C THIS ROUTINE IS NOT PART OF THE SIMLIB LIBRARY.
C

AUTHOR: ERIC SCHILD

SUBROUTINE NFIND(VALUE1,LIST,VALUE2)
INTEGER NPATCH(9,4.4,3),FTOTAL.FGRD(3),GINVEN(2,6.4.5,3),

tFPAT(3).NGRD(3),GRA(3,2).FWID3,4).XTOTAL.AGRDk3).,(WID(3.4).
+GD10.2).DINYEN(11.4,5.3).COMPL.GRD,THK.LEN,TYP.DDATE,S).
ASS1.SS2,CODE.PD.P.TAIL(630).HEADkGG0).LINKPRi1500),NAR.ROW.
ALINKSR( 1500).MASTER1500.3).AHEAD,BEHIND.IHEAD.ITAIL.ITEM,SI2E.
ANROWS.DLT75:.LSIZE( 660).TRNSFR3),PROW(26).Nm.TROW.LN.
ALENGTH( 11),VENDV( 5.4.4),CNI.VALUEl.LIST.CNTR.VCODE
REAL QTY.TOTY.VALUE2.0RIQTY.FRC(11,2,,PRATE,S,..IRATE4.4)
LOGICAL FILLED
BYTE GRADE11.4),THICK(11,4).WID11.2)
COMMON SMODEL7/ NPATCH,GINYEN.YENDY.DINVEN,JRATE.FTOTAL.FGRD.
:FT,AT.FWID.NGRD,GD,LN.GRA.XTOTAL.XGRD,XWID.CNT.CNTR.VCODE
COMMON ;MODELS/ GRD.THK.LEN.TYP,DDATE.ORIQTY,SS1.SS2,CODE.On.
FRC,PRATE.PD.P.COMPL.NM.PROW,TROW.FILLED.GRADE.THICK.LENGTH.

*WID
COMMON ;MODELS,: TAIL.HEAD.LINKPR.MASTER,NAR.ROW.AHEAD.BEHIND.

AIHEAD.ITAIL.ITEM.DLT.SIZE,LINKSR.TRNSFR.LSIZE

STARTING AT BOTTOM OF LIST

ROW=TAIL(LIST)
.1=0

NM =O

DO 30 1=1,LSIZE (LIST)

IS THE ENTRY TIME IS GREATER THAN THE DESIRED TIME, THEN THE STOCK
IS NOT AVAILABLE

IFMASTER(ROW,1).GT.YALUE1.0R.VALUE2.M,D.) GO TO 35

IF THE ENTRY QUANTITY 1S GREATER THAN THE DESIRED QUANTITY. THEN THE
ORDER CAN BE FrLLED

TOTY=FLOAT(MASTER(ROW,2))/100.
IF(IQTY.GT.VALUE2) GO TO 15
:ALUE2=VALUE2-TOTY
J=J+1
NM=NM+1
PROW(NM)=MASTER(ROW,3)
DLT(0)=ROW
ROw=LINKPR(ROW)
GO TO 30

ENTRY QUANTITY WAS LESS THAN DESIRED QUANTITY

TOTY=TQTY-VALUE2
MASTER:ROW.2)=NINT(TOTY100
vALUE2=0.



135

NM=NM+1
PROLANM)=MASTER(ROW.3)
GO TO 3C
CONTINUE

C
: IF NO INVENTORY WAS FOUND, RETURN

35 IF(7.E0.0)RETURN
CALL DELETEJ.LISTJ
RETURN
END
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FEB. 21.1984

THIS SUBPROGRAM IS USED IN CONJUNCTION WITH SUB. NFIND TO PLACE
THE CONTENTS OF AN ENTRY OF THE MASTER STORAGE ARRAY INTO THE NAS
FILE. NOTE THAT THIS SUBROUTINE IS NOT PART OF THE SIMLIB LIBRARY.

AUTHOR: ERIC SCHILD

SUBROUTINE DELETE(NROWS.LIST)
INTEGER NPATCH(9.4.4.3).FTOTAL,FGRD(3),GINVENk2.6.4.5.3:,

AFPAT2).NGRD(3).GRA(2,2).FWID(3.4.YTOTAL.XGRD(2).XWID:3,4:.
AGD( 10.2),DINVEN( 11.4,5.3),COMPL.GRD.THK.LEN.TYP.DDATE3).
ASS1.SS2.CODE.PD.P.TAIL(660/.HEAD(660).LINKPR(1500),1-1AR.ROW.
kLINKSR1500),MASTER(1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEm-SIZE.
ANROWS.DLT('5).LSI2E(G60).TRNSFR3).PROW(26;.NM.TROW.LN.
ALENGTI-k11).YEND8.4.4:.CNT.LIST.CNTR.YCODE
REAL QTY.ORIOTY.FRCk11.2),PRATE(3).JRATE(4.4)
LOGICAL FILLED
BITE GRADE(11.4),THICK(11.4).WID(11,2)
COMMON /MODEL?/ NPATCH.GINYEN,YENDY.DINVEN.1RATE,FTOTAL.FGRD.

AFRAT.FWID.NGRD.GD.LN.GRA,XTOTAL.XGRD.XWID.CNT.CNTR.VCCDE
COMMON /MODELS/ GRD.THK.LEN.TYP.DDATE.ORIOTY.SS1.SS2.CODE.01-:.

AFRC.PRATE.PD,P.COMPL.NM.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON /MODELS/ TAIL,HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.
AIHEAD.ITAIL,ITEM.DLT.SIZE,LIW:SR,TRNSFR.LSIZE

C

C IF ALL THE ENTRIES OF A LIST ARE TO BE DELETED. THEN RESET HEAD AND
0 TAIL POINTER TO ZERO AND REDUCE LIST SIZE TC ZERO.
C

C

IF(LSIZE(LIST).GT.NROWS)GO TO 10
LSIZE(LIST)=0
mEAD,LIST,=0
TAIL(LIST =0
SO TO 15

ONLY A FEW ENTRIES OF THE CURRENT LIST ARE TO .BE REMOVED

LSIZE(LIET)=LSIZE(LISTi-NROWS
ROW=DLT(NROWS)
ITAIL=LINKPR(ROW)
LINKSR(ITAIL)=0
TAILLIST)=ITAIL

C PLACING ENTRIES IN THE LIST OF AVAILABLE SPACE

1E DO 20 I=1.NROWS
LINKSR(DLT(I))=NAR
LINKPR(DLT(I))=0
NAR=DLT(I

20 CONTINUE
RETURN
END
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FEB. 21,2984

THIS tROUTINE IS A SUPPLEMENT TO SUB. INICNT. IT ATTEMPTS TO FILL
THE NARROW WIDTH ORDERS BY SEARCHING DRY INVENTORY USING EACH OF
THE ALTERNATIVE VENEER SOURCES DEFINED IN SUB. INICNT. IF AN
ALTERNATIVE IS NOT FOUND. THE NEXT ALTERNATIVE IS CHECKED UNTIL
EITHER THE ORDER IS FILLED OR THE VENEER DEVELOPMENT FILE HAS SEEN
EXHAUSTED.

AUTHOR: ERIC SCHILD

SUBROUTINE INIXBD
INTEGER NPATCHC9.4.4.3).FTOTAL.FGRD(3).GINVEN,2.6.4.5.3.

AFPAT3;.NGRD(3).GRA(3.2).FWID(3,4).XTOTAL.XGRDk3,.XWID(3.1).
AGIIk10.2,.DINVEN(11.4.5.3).COMPL,GRD.THK.LEN.TYP.DDATE(3).
ASS1.SS3.CODE.PD.P.TAIL(G60).HEAD(660).LINKPR(1500).NAR.ROW.
ALINKSR1500).MASTER(1500.2).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SICE.
ANROUS.DLT(75).LSIZE(560).TRNSFR(3).PROW:2) .Nm.TROW,LN,
tLENGTH(11).CD.NT.NR.YENDV(8.4.4).CNT.L(3).LG,BD.CNTR.VCODE
REAL OTY.F:4.3/.0RIOTY.FRCc11.2..PRATE3/..TRATE(4.1,
LOGICAL FILLED
BYTE GRADE11.4:.THICK(11.4).WID(11.2)
COMMON /MODEL7/ NPATCH.GINVEN.VENDV,DINYEN.JRATE.FTOTAL.FGRD.

AFPAT.FWID.NGRD.GD.LN.GRA.XTOTAL.XGRD.XWID.CNT.CNT2.YCODE
COMMON /MODELS, GRD.THK.LEN.TYP.DDATE.ORIOTY.SS1.SS2.CODE.OT'1.
kFRO.PRATE.PD.P.COMPL.NM.PROW.TROW.FILLED.GRADE,THICK.LENGTH.
AWID
COMMON iMODEL9/ TAIL.HEAD.LINKPR.MASTER,NAR.ROW.AHEAD.BEHIND.

AIHEAD,ITAIL,ITEM.DLT.SIZE.LINKSR.TRNSFR.LSIZE

C CONVERSION FACTORS USED TO CALCULATE THE VENEER NEEDS
C

DATA L/5.1.4/
DATA F/' ." 15," 5 3 1 I 125.1.25.1..5...67..75S3.i./

r

C ESTABLISHING .THE TOTAL NUMBER OF WIDTHS THAT CAN BE USED WITH THE
CURRENT GRADE

BD=<WID(CNT.1)
DO 35 CNTR=1.BD

VENEER WIDTH

SS3=XWID(CNT,CNTR+1)

CHECKING VARIOUS LENGTHS FOR CURRENT GRADE AND WIDTH

DO ZO LG=1.3
LN=LLG)

C DETERMINING DRY INVENTORY CODE
r

CODE=DINVEN(SS1THK.LN.3S2)
IF(CODE.E0.0)G0 TO 20

C

CHECKING LINKED STORAGE ARRAY

IFLSIZECODE).EO.t2) GO TO C)
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ORIOTY=ORIGTYAF(LEN.LG)
OTY=ORIOTY
CALL NEIND(BOATE(1).CODE,ORIOTY)
NT=1
NR=0
IFUIRIOTY.GE.OTY)G0 TO 15
OTY=OTY-ORIOTY
CD=THKA100+LN*10+SS2
WRITE(7.10) DDATE(1).OTY,CODE.CD.NT.NR

10 FORMAT(T2.IE.F6.2.214.2.12)
15 ORIOTY=ORIOTY/E(LEN.LG)

IEORIOTY.GT.0.) GO TO 20
FILLED=.TRUE.
RETURN

20 CONTINUE
35 CONTINUE

RETURN
END
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FEB. 21.1984
r

C THIS SUBPROGRAM IS USED TO ENUMERATE ALL OF THE POSSIBLE PROCESSING
C ALTERNATIVES THAT ARE AVAILABLE IN UPGRADING THE ALTERNATIVE SOURCE
C TO THE DESIRED GRADE.
C

C AUTHOR: ERIC SCHILD

C

SUBROUTINE BCKPS1
INTEGER NPATC1-(9,4,4.3).FTOTAL.FGRD3).GINVEN(2.6.4.5.3).

AFFAT3).NGRD3).GRA(3.2).FWID(3.4).XTOTAL.XGRD3).XWI0(3.4).
kGD:10.2).DINVEN( 11.4.5,3).COMPL.GRD.THK.LEN.TYP.DDATE(3).
ASS1.552.CODE.PD.P.TAIL( 660).HEAD(6150).LINKPR(1500).NAR.ROW.
ALINKSR(15W.MASTER(1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SIZE.
ANROWS.DLT(75).LSIZE(680).TRNSFR(3),PROW(26).Nh.TROW.LN.
.kLENGIN(11).YENDV( 8.4.4).CNT.WIDE.BD.CNTR.YCODE.DUM(16)
REAL OT1.ORIOTY.FRC(11.2).PRATE(3).JRATE(4,4)
LOGICAL FILLED
BYTE GRADE(.11.4).THICK(11.4).WID(11.2)
COMMON /MODEL7/ NPATCH.GINYEN.VENDV.DINVEN.JRATE.FTOTAL.FGRD.

AFPAT.FWID.NGRD,GD.LN.GRA.XTOTAL.XGRD.XWID.CNT.:NTR.VCODE
COMMON /MODELS: GRD.THK.LEN.TYP.DDATE.ORIOTY.SS1.SS2.CODE.OTY.
kFRC.PRATE.PD,P.COMPL.NM.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON /MODELS/ TAIL.HEAD,LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.

AIHEAD.ITAIL.ITEM.DLT.SIZE.LINKSR.TRNSFR,LSIZE

READING IN THE ALTERNATIVE SOURCES FROM THE VENEER DEVELOPMENT FILE.

YCODE=VENDV(GRD.THK.LEN)
READ(4'VCODE) FTOTAL.FGRD(1).FPAT(1).NGRD(IGRA(1.M).M=1,2i.
AFGRD(2).FRAT2).NGRD(2),iGRA(2.M).M=1.2).FGRD(2).FPAT3).
ANGRD(2).GRA(3.M).M=1.2).((FWID(N.M).M=1,4).N=1.3.(DUM(M),
AM=1,16)

IF THE ORDER INVOLVES AN A. B. m. OR 2F GRADE VENEER. THEN CONSTRUCT
C A PATCHER TASK.

IF(.NOT.:(GRD.E0.3).0R.(GRD.E0.4).0R.(GRD.S0.7).OR.
A(GRD.E0.8))) GO TO 10

CALL PATORD
RETURN

PATCHING TASK IS NOT DEFINITELY REOUIRED

ENUMERATING THE ALTERNATIVE SOURCES

BD=FTOTAL
DO 30 CNT=1.BD
SS1=FGRD(CNT)

CHECKING THE WIDTHS FOR EACH ALTERNATIVE SOURCE

WIDE=FWID(CNT.1)

DO 25 CHTR=1.WIDE
SS2=FWIDCNT.ONTR+1
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IF ALTERNATIVE SOURCE REQUIRES PATCHING. THEN CREATE MATCHER TASK
IF THE SOURCE IS AVAILABLE IN INVENTORY.

IFkFPAT(CNT).E0.0N GO TO 20

C CHECKING TO SEE IF THE ALTERNATIVE ALSO REQUIRES JOINTING
C

IF SS2.GT.1: GO TO 15

ONLY PATCHING IS REQUIRED

CALL PATCH
IF(FILLED)RETURN
GO TO 25

r

C BOTH PATCHING AND JOINTING ARE REQUIRED

15 CALL PATIOT
IF(FILLED)RETURN
GO TO 25

C

C NO PATCHING IS REQUIRED BUT DOES ALTERNATIVE REQUIRE JOINTING?

20 IF(SS2.GT.1)G0 TO 22

C NO JOINTING IS REQUIRED

CALL DGRADE
IF(FILLED)RETURN
GO TO 25

C

22 CALL JOINT
IF(FILLEI)RETURM

25 CONTINUE
30 CONTINUE

SS2.1
RETURN
END
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C

C
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FEB. 21,1984

THIS SUBPROGRAM GENERATES A PATCH TASK FOR THE CURRENT ORDER AND
DETERMINES WHETHER THE INTERMEDIATE GRADE CAN BE OBTAINED DIRECTLY
FROM DRY INVENTORY OR BY JOINTING A NARROW VENEER OE THE SAME
GRADE.

AUTHOR: ERIC SCHILD

SUBROUTINE PAIGRD
INTEGER NPATCH(9.4.4.3),FTOTAL.FGRD(3).GINVEN(2.6.4.5.3.

;I:FPAT(3).NGRD(2).GRA(2.2).FWID(3.4),XTOTAL.XGRD(3).XWID(3.4
i3Ilk10.2).DINYEN(11.4.5.3).COmPL.GRD.THK.LEN.TYP.DDATE(3).
ASS1.SS2.CODE,PD.P.TAIL(660),HEAD(GGO).LINKPRI500).NAR.ROW.
OtLINKSR:1500).mASTER( 1500.3).AHEAD.BEHIND,:HEAD.ITAIL.ITEM.SIZE.
*NROWS.DLT(75).LSIZE(G60).TRNSER(3).PROW(26).NM,TROW.LN,
ALENGTI-(11),YENDV(8.4.4).CNT.PCODE.PROCTN.CNTR.VCODE.PROCT1.
APROCT2.NMBR.NG,GR(2),NT.NR.CD.0
REAL OTY.TIMA.TIMC.ORIOTY.FRC(11.2).PRATE(3).3RATE4.4).

ATOTY.SOTY,PROP.TO
LOGICAL FILLED
BYTE GRADE11.4).THICK(11,4),WID(11.2)
COMMON :MODEL'/ NPATCH.GINVEN,YENDV.DINVEN.3RATE.ETOTAL.FGRD.
.AFPAT.EWID.NGRD,GD.LN.GRA.XTOTAL.XGRD.XWID.CNT.CNTR.YCODE
COMMON /MODELS/ GRD.THF-LEN.TYP.DDATE.ORIOTY.SS1.SS2.CODE,OTY.

AFRC,PRATE.PD.P.COMPL.NM.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
0-W ID

COMMON /MODEL9/ TAIL.HEAD.LINKPR,MASTER.NAR,ROW.AHEAD.BEHIND.
AIHEAD,ITAIL.ITEM.DLT.SI2E,LINKSR.TRNSFR,LSIZE

SS1=EGRD(1)
CNT=1
NG=NGRD(1)
GR(1)=GRA(1.1)
GR(2=GRA(1.2
DO 50 1=1.3
SS2=I

DETERMINING DRY INVENTORY CODE AND PATCHER DEVELOPMENT CODE

CODE=DINVEN(SS1.THK,LEN.SS2)
PCODE=NPATCH(SS1.THK,LEN.SS2)
.T.FPCODE.E0.0)G0 TO 50

C READING PATCHER DEVELOPMENT BREAKDOWN AND PATCHER RATE

READ 1'.'PCODE) B.RCGD(M,1').1).M=1.8),PRATE(2';

PROP=C.
DO S 7=1.NG
PROP=PROP+FRC(GR(3),1)
CONTINUZ

ERROR CHECK-PATCHER BREAKDOWN FRACTION IS ZERO

IF(PROP.E0.0.) GO TO 50

DETERMINING REQUIRED QUANTITY THAT WILL BE PATCHED TO FILL THE
CURRENT ORDER
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TOTY=ORIOTY/PROR
NT._

NR=0
DO 15 J=1.NG
CD=DINVEN(GR(1).THK,LEN.1)
TO=TOTY;kFRC(GRj).1)
C=THKA100+LENA10+1,
WRITE(7.10) DDATE(1).TO,CD.C.NT.NR

10 FORMAT(12,IS.F6.2,214,212)
15 CONTINUE.
C

C IF THE TOTAL QUANTITY EXCEEDS 10 UNITS, THEN BREAK THE CURRENT
C PATCHER TASKS INTO SMALLER SUBTASKS OF 10 UNITS EACH

TIMA=TOTY/10.
TIMBrIFIX(TIMA)
TIMC=TIMA-FLOAT(TIMB)
NMBR=NINT(TIMA)
DO 45 J=1,NMBR
ORIOTY=10.
IF(J.LT.NMBR)G0 TO 20
ORIOTY=TIMCA10.

C

C COMPUTING PROCESSING TIME ON PATCHER OPERATION
C

20 PROCTM=-NINT(ORIQTY/PRATE(2))

C START TIME ON PATCHER OPERATION
C

DDATE2)=DDATE(1)-PROCTM

C IF NARROW w:nTH VENEER IS TO BE USED TO PROCURE THE CURRENT ORDER.
C THEN IN ADDITION TO A PATCHER TASK , A 'JOINTER TASK IS ALSO NEEDED.
C

IFSS2.GT.1) GO TO 30
C

C CHECKING DRY INVENTORY FOR THE ALTERNATIVE SOURCE

OTY=ORIOTY
IF(LSIZE(CODE).E0.0) GO TO 25
CALL NFIND(DDATE(2).CODE.ORIOTY)
P=2
CALL QTYCK1

IF THE CURRENT ORDER IS FILLED WITH DRY INVENTORY. THEN
CHECK NEXT SUBTASK.

IF(FILLEDGO TO 40

C OTHERWISE DEVELOP THE NEEDED DRY INVENTORY FROM GREEN INVENTORY
C WITH A DRYER TASK.
C

GRD=SS1
C.

COMPUTING PROCESSING TIME ON PATCHER OPERATION

PROCTM=NINT(ORIOTY/PRATE2))

1. START TIME ON PATCHER OPERATION
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DDATE(1)=DDATE1)-PROCTM
TOTY=ORIOTY
CALL DRYERI

C

C RECALCULATING ORIGINAL DUE DATE FOR ORDER AT SPREADER OPERATION

DDATE(1)=DDATE(1)+PROCTM
r

C CALLING SLAVE ROUTINE TO SCHEDULE CURRENT SUBTASK ON ONE OF THE
C MACHINES OF THE PATCHER OPERATION
C

CALL TRNSMT1,2.PROCTm.GRD.THK,LEN,5S2.00DE.DDATE(1).
ATROW.PRATE(2).NM.PROW)
PD=1
COmPL=DDATE(1)
OTY=TOn
NGRDc1J=NG
GRA(1,1)=GR1)
GRA(1.2)=GR(2)
CALL INVDEV
GO TO 40

C

C CREATING A PATCHER AND A JOINTER TASK
C

30 PRATE(3)=JRATE(THK,LEN)

CHECKING DRY INVENTORY FOR THE ALTERNATIVE SOURCE

C COMPUTING PROCESSING TIME ON JOINTER OPERATION

PROCTM=NINT (ORIOTY/PRATE(3))
C.

C START TIME ON JOINTER OPERATION

DDATE3)=DDATE(2)-PROCTM
OTY=ORIOTY
IFLSICE(CODZi.7.0.0)00 TO 35
CALL NFIND'DDATE(3).CODE.ORIOTY,
CALL QTYCKJ

IF FILLED. CHECK THE NEXT SUBTASK

IF(FILLED)G0 TO 40

C OTHERWISE OBTAIN THE DESIRED DRY VENEER FROM GREEN INVENTORY BY
C CREATING A DRYER TASK

35 GRD=SS1

COMPUTING PROCESSING TIME ON PATCHER OPERATION

PROCT1=NINT(ORIOTY/PRATE(2))

START TIME ON PATCHER OPERATION

DDATE(2=DDATE(1-PROCT1

COMPUTING PROCESSING TIME ON JOINTER OPERATION
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PROCTC=NINTORIOTY/PRATEC3)

C START TIME ON JOINTER OPERATION
C

DDATE(3)=DDATE(2)-PROCT2
DDATE(1)=DDATE(3)
TOTY=ORIOTY
CALL DRYER'

CALLING THE SLAVE ROUTINE TO SCHEDULE THE SUBTASK ON ONE OF THE
C MACHINES OF THE JOINTER OPERATION

CALL TRNSHT(1,2,PROCT2.GRD.THEf.LEN.SS2.CODE.DDATE(2).
ATROW.PRATE(3).NH.PROW)
PROW(1) =TROW
NH=1
DDATE(1)=DDATE(2)+PROOT1

CALLING THE SLAVE ROUTINE TO SCHEDULE THE SUBTASK ON ONE OF THE
MACHINES OF THE PATCHER OPERATION

CALL TRNSMT(1,2,PROCT1,GRD.THK.LEN.SS2.CODE.DDATE 1.
A:TROW.PRATE(2).NM.PROW)
PD=1
COMPL=DDATE(1)
OTY=TOTY
SS2=1
NGRD(1)=NG
GRA(1,1)=GR(1)
GRA(1,2)=13R(2)
CALL INVDEY

40 FILLED=.FALSE.
45 CONTINUE

FILLED=.TRUE.
RETURN
CONTINUE
WRITE(5.55)

55 FORMATC5X.'TASK CANNOT BE FILLED WITH AVAILABLE SOURCES'
STOP
END
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FEE. 21.1984

THIS SUBPROGRAM SETS UP BOTH A PATCHER AS WELL AS A JOINTER TASK TO
DEVELOP THE ALTERNATIVE SOURCE INTO THE DESIRED GRADE IF THE REQUIR
ED SOURCE IS FOUND IN DRY INVENTORY.

AUTHOR: ERIC ECHILD

SUBROUTINE PATJOT
INTEGER NPATCHk9.4,4.3J.FTOTAL.FGRD(3).GINVEN(2.6,4.5.3).

AFPAT( 3).NGRD(3).GRA(2.2).FWID(3,4).>:TOTAL.XGRD3).XWID(3.4).
trID( 10.2).DINVEN(11.4.5.3).COMPL,GRD.THK.LEN.TYP.DDATE2,.
ASSI.SSZ.CODE,PD.P.TAIL(660).HEAD(660).LINKPR(1500)).NAR,ROW.
ALINKSR1500),MASTER1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEm.SITE.
ANI'IS.DLT(75).LSIZE(660).TRNSFR(3).PROW(26).NM.TROW,LN.
tLENGTHk11).VENDY2.4,4).CNT.FOODE.PROCTM.NMBR.ONTR.VCODE.
4NT.NR.CD
REAL QTY.PROP,TIMA,TIMC.ORIQTY,FRCc11.2:.PRATE3).JRATE(4.4).

ATOTY.SQTY,TO.AMT
LOGICAL FILLED
BYTE GRADE(11.4).THICK(11.4),WID(11.2)
COMMON /MODEL7/ NPATCH.GINYEN.YENDV.DINVEN.JRATE.FTOTAL.FGRD.

AFPAT.FWID,NGRD,GD.LN.GRA.XTOTAL.XGRD.XWID.ONT.CNTR.YCODE
COMMON MODELS/ GRD.THK.LEN.TYP.DDATE.ORIQTY.SSI.SSZ.CODE.OTY.
kFRC.PRATE.PD.P.COMPL.NM.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
*WID
COMMON ;MODELS;' TAIL.HEAD,LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.

AIHEAD.ITAIL.ITEM.DLT.SIZE.LINKSR.TRNSFR.LSIZE

SETTING UP PATCHER DEVELOPMENT CODE

PCODE.NPATCH(SSI,THK.LEN.SSZ)
IF PCODE.E0.0)RETURN
CODE=DINVEN,SS1.THK.LEN.SS2:

READING PATCHER DEVELOPMENT BREAKDOWN AND PATCHER RATE

READ 2'PCODE) (FRC(GD(M.1).1.M=1.2).PRATE(2)

PROP=0.
DO 5 I=1.NCIRD(CNT)
PROP=PROP+FRC(GRACNT.I).1)

5 CONTINUE

ERROR CHECKIF BREAKDOWN FRACTION IS ZERO. THEN THE PATCHER CODING
SCHEME IS IN ERROR

IF,PROP.GT.0.)G0 TO IC
WRITE) 3)

2 7ORMATT2. ZERO DIVIDE ERRORPATCHER DEVELOPMENT FILE
*72.'SOURCESUB. PATOOT')
RETURN

C DETERMINING TOTAL QUANTITY REQUIRED AT THE PATCHER OPERATION TO
C FILL THE CURRENT ORDER

1) TO=ORIQTY
ITTY=ORIOTY:PROP
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C IF THE TOTAL QUANTITY EXCEEDS 10 UNITS. THEN BREAK THE TASK UP INTO
C SMALLER SUBTASKS OF 10 UNITS EACH

TIMA=TOTY/10.
TIMB=IFIX(TIMA)
TImC=TIMA-FLOAT(TIMB)
NMBR=NINT:TIMA)
00 20 I=1.NMBR
ORIQTY=10.
IF(I.LT.NMBR)GO TO 15
ORIQTY=TIMCA10.

C

C CHECKING DRY INVENTORY FOR THE ALTERNATIVE SOURCE

15 IF(LSIZE(CODE).E0.0)G0 TO 25

C COMPUTING PROCESSING TIME ON PATCHER OPERATION

pROCTM=NINT(ORIOTY/PRATE(2))

C START TIME ON PATCHER OPERATION
C

DDATE2)=DDATE(1)-PROCTM
PRATE(3=JRATE(THK.LEN)

COMPUTING PROCESSING TIME ON JOINTER OPERATION

PROCTM=NINT(ORIQTY/PRATE(3))

START TIME ON JOINTER OPERATION

DDATE(3)=DDATE(2)-PROCTM
SOTY=ORIQTY
QTY=ORIQTY
CALL HFIND(DDATE(3CODE.ORIQTY)
CALL QTYCK2
TOTY=TOTY-(SOTY-ORIQTY)
CONTINUE

RECALCULATE CURRENT ORDER QUANTITY

35 ORIOTY=TOTYAPROP
IF( 3RIQTY.GE.TO>G0 TO 40
NT=1
NR =0

TO=TO-ORIOTY
TO=TO/PROP
DO 25 I=1,NGRD(CNT
CODE=DINVEN(GRA(CNT.I),THK.LEN.1)
AMT=TOAFRC(GRA(CNT.I).1)
CD=THKA100+LEN*10+1
WRITE(7,30) DDATE(1).AMT.CODE,CD.NT,NR

30 FORMAT(T2.I6.FG.2,214,2I2)
3.5 CONTINUE
40 FILLED=.FALSE.

IF CURRENT ORDER HAS BEEN FILLED. SET FILLED TO TRUE

IF,ORIOTY.GT.0)RETURN
FILLED=.TRUE.
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RETURN
END
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r

C FEB. 21,1984
C

C IF THE ALTERNATIVE SOURCE REQUIRES IT, THIS SUBPROGRAM IS USED TO
C EVALUATE THE PATCHING OPTION. THE SUBROUTINE FIRST COMPUTES THE
C TOTAL QUANTITY NEEDED TO FILL THE CURRENT ORDER AND THEN CHECKS DRY
C INVENTORY FOR THE ALTERNATIVE SOURCE.
C

C AUTHOR: ERIC SCHILD
L

SUBROUTINE PATCH
INTEGER NPATCH(9,4.4,3).FTOTAL.FGRD(3).GINYEN(2.6.4.5.3).

AFPAT(3).NGRD(3).GRA(3.2).FWID(3.4).XTOTAL.XGRD(3).XWID(3.4),
AGD(10.2).DINVEN(11.4.5.3).COMPL.GRD.THK.LEN.TYP.DDATE(3).
ASSI.SS2.CODE.PD.P.TAIL(660).HEAD(660).LINKPR:1500..NAR.ROW,
ALINKSR1500).mASTER( 1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SICE.
ANROWS.DLT(75).LSIZE(660).TRNSFR(3).PROW(26).NM.TROW.LN.
ALENGTH(11),VENDVS.4,4).CNT,PCODE.PROCTM,NMBR.NT.NR.CNTR.VCODE.
ACD
REAL QTY.TIMA,TIMC.TOTY.ORIQTY,FRC(11.2).PRATE(3).JRATE(4.4).
SOTI.T0rAMT.PROP
LOGICAL FILLED
BYTE GRADE(11.4).THICK(11,4),WID(11,2)
COMMON /MODEL7/ NPATCH.GINVEN.VENDV.DINVEN.JRATE.FTOTAL.FGRD.
AFPAT.FWID.NGRD.GD.LN.GRA,XTOTAL.XGRD.XWID.CNT.CNTR..'IDE
COMMON /MODELS/ GRD.THK.LEN.TYP.DDATE.ORIOTY.SSI.SS2.CODE.QTY.
AFRC.PRATE.PD.P,COMPL,NM.PROW.TROW.FILLED.GRADE.THICK,LENGTH.
*WID
COMMON /MODELS/ TAIL.HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.
AIHEAD.ITAIL.ITEM.DLT.SIZE.LINKSR.TRNSFR.LSICE

C

DETERMINING DRY INVENTORY AND PATCHER DEVELOPMENT CODE
C

SS2=1
CODE=DINVEN(SS1.THK,LEN.SS2)
PCODE=NPATCH(SS1.THK.LEN.SS2)
IF(PCODE.E0.0)RETURN

C

C READING PATCHER DEVELOPMENT BREAKDOWN AND PROCESSING RATE

READ(2'PCODE) (FRC(GD(M.1).1.M=1.3),PRATE(2)
C

PROP=0.
DO 5 I=1.NGRD(CNT)
PROP=PROP+FRC(GRA(CNT,I),1).

5 CONTINUE

C ERROR CHECK-IF PATCHER BREAKDOWN IS ZERO. RETURN
L

IF(PROP.GT.0.)G0 TO 15
WRITE5.10)

10 FORMAT(TZ,'ZERO DIVIDE ERROR-PATCHER DEVELOPMENT FILE'S
AT2.'SOURCE-SUB. PATCH')
RETURN

C

C IF TOTAL QUANTITY EXCEEDS 10 UNITS. BREAK THE TASK UP INTO SMALLER
C SUBTASKS OF 10 UNITS EACH

15 TO.ORIOTY
TOTY=ORIQTY/PROP
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TIMA=TOTY/I0.
TIMB=IFIX(TIMA
TIMC=TIMA-FLOAT(TIMB)
NMBR=NINT:TIMA,
DO 25 I=1,NMBR
ORIQTY=10.
IF(I.LT.NMBR)G0 TO 20
ORIQTY=TIMCA10.

C CHECKING DRY INVENTORY FOR ALTERNATIVE SOURCE

2C IF(LSIZE(CODE).E0.0)G0 TO 30
C

C COMPUTING PROCESSING TIME
L

PROCTM=NINT(ORIQTY/PRATE(2))
P=2

C

C START TIME FOR TASK ON PATCHER OPERATION
C

DDATE(2)=DDATE(I)-PROCTM
SQTY=ORIQTY
QTY=ORIQTY
CALL NFIND(DDATE(2).CODE.ORIQTY)
CALL QTYCKI
TOTY=TOIY-(SCITY-ORIQTY)

2 CONTINUE
C

C RECALCULATING ORDER QUANTITY
C

30 ORIOTY=TOTYAPROP
IF(ORIQTY.GE.T0)GO TO 50
NT=I
NR=0
TQ =TO- ORIQTY
TO=TO/PROP
DO 40 I=1.NGRD(CNT)
CODE=DINVEN(GRA(CNT.I).THK.LEN.S52)
AMT=TOAFRC(GRA(CNT.I),I)
CD=THKA100+LENA10 +S32
WRITE(7.35) DDATE(1),AMT.CODE.CD.NT.NR

35 FORMAT(12.16.F6.2.2I4,212)
40 CONTINUE
50 FILLED=.FALSE.

C IF CURRENT ORDER HAS BEEN FILLED. SET FILLED TO TRUE
C

IF(ORIOTY.GT.0)RETURN
FILLED=.TRUE.
RETURN
END
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FEB. 21.1984

THIS SUBPROGRAM IS USED TO DEVELOP THE ALTERNATIVE SOURCE INTO THE
DESIRED GRADE USING THE JOINTER OPERATION IF THE SOURCE IS AVAIL-
ABLE IN DRY INVENTORY.

AUTHOR: ERIC SCHILD

SUBROUTINE JOINT
INTEGER NPATCH(S,4.4,3),FTOTAL.FGRD(3).GINVEN(2.6.4.5.3 .

AFPAT(3).NGRD(3).GRA(3.2).FWID(3.4),XTOTAL.XGRD(3),XWIL(3.4).
ASD(10.2),DINVEN(11.4.5,3).COMPL.GRD.THK.LEN.TYP.DDATE(3).
ASS1.SS2.CODE.PD.P.TAIL(660),HEAD(S60).LINKPR(1500).NAR.ROW.
ALINKSR(1500).MASTER(1500.3).AHEAD.BEHIND,IHEAD.ITAIL.ITEM.SI2E.
ANROWS.DLIC75).LSICE(660).TRNSFR(3).PROW(26).NM.TROW.LN,
*LENGTH(11).VENDVk8.4.4..CNT.PROCTM.NmBR.NT.NR.CD.CNTR.VCODE
REAL QTY.TO.TOTY.SQTY.TIMC.ORIOTY.FRC(11.2).PRATE(3).JRATE(4,4),

ATImA
LOGICAL FILLED
BYTE GRADE(11,4),THICK(11.4),WID(11.2)
COMMON /MODEL7/ NPATCH.GINVEN.VENDV.DINVEN.JRATE.FTOTAL.FGRD.

AFPAT.FWID.NGRD,GD.LN,GRA.XTOTAL.XGRD.XWID.CNT.CNTR.VCODE
COMMON /MODELS/ GRD.THK.LEN,T7P.DDATE.ORICITY.SS1.SS2.CODE.OTY.

AFRC.PRATE.PD.P.COMPL.NM.PROW,TROW.FILLED.GRADE.THICK.LENGTH.
*W ID
COMMON /MODELS/ TAIL.HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.

AIHEAD.ITAIL.ITEM,DLT.SIZE,LINKSR.TRNSFR.LSIZE
C

C DETERMINING DRY INVENTORY CODE

CODE=DINVEN(SSI.THK.LEN.SS2)
C
C JOINTER PRODUCTION RATE
C

PRATE(3)=JRATErTHR.LEN)

C IF ORDER QUANTITY EXCEEDS 10 UNITS. BREAK THE TASK UP INTO SMALLER
C SUBTASKS OF 10 UNITS EACH

0
1C)

TO=ORIQTY
TOTY=ORIQTY
TIMA=TOTY/10.
TIMB=IFIX(TIMA)
TIMC=TIMA-FLOAT(TIMB)
NMBR=NINT(TIMA)
DO 15 I=1.NMBR
ORIOTY=10.
IF:I.LT.NMBR)GO TO 10
ORIQTY=TIMCA10.

CHECKING DRY INVENTORY FOR ALTERNATIVE SOURCE

IF(LSIZE(CODE).E0.0)G0 TO 20

COMPUTING PROCESSING TIME

PPCCTM=NINT(ORIOTY/FRATE'0,
P=3
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C START TIME OF JOINTER TASK

15
20
C

DDATEk3)=DDATE(1)-PROCTM
SOTY=ORICITY
OTY=ORICITY
CALL NFIND(DDATE(3),CODE.ORIOTY)
CALL OTYCK1
TOTY=TOTY-SOTY-ORIOTY)
CONTINUE
ORIOTY=TOTY

IFORIOTY.GE.T0)(30 TO 40
NT=1
NR=0
TO=TO-ORIOTY
CODE=DINVEN(ORD.THK.LEN,1)
CD=THKA100+LEN*10+1
WRITE(7.30) DDATE(1).TO.CODE.CD.NT,NR
FORMAT(T2.16.F6.2.214.2I2)

40 FILLED=.FALSE.

C IF ORDER WAS FILLED. SET FILLED TO TRUE
C

IFORIOTY.GT.0)RETURN
FILLED=.TRUE.
RETURN
END
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FEB. 21.1984

THIS SUBROUTINE IS SIMILAR TO SUB INICNT IN THAT IT IS USED TO
CHECK DRY INVENTORY FOR THE DESIRED GRADE. THOUGH. INSTEAD OF
SEARCHING FOR THE DESIRED GRADE. THIS ROUTINE CHECKS DRY INVENTORY
FOR THE GRADE SPECIFIED BY THE VENEER DEVELOPMENT FILE.

AUTHOR: ERIC SCHILD

SUBROUTINE DGRADE
INTEGER NPATCH(9.4.4.3),FTOTAL.FGRD(3).GINVEN(2,G.4.5.3),

AFPAT(3).NGRD3).GRA3.2),FWID(3.4).XTOTAL,XGRD(3).XWID2.4,,
AGD(10.2).DINVEN(11,4.5.3).COmPL.GRD,THK,LEN.TYP.DDATE(3).
ASS1.SS2,CODE.PD.P.TAIL(GGO).HEAD(SG0).LINKPR(1500),NAR.R0:4.
ALINKSR1500).MASTER(1500.3).AHEAD.BEHIND.IHEAD.ITAIL,ITEM.SIZE.
ANROWS.DLT(75).LSIZE(GG0).TRNSFEk3).PROW(26).NM.TROW.LN,
ALENGTH(11).VENDV(S.4.4).CNT.NT.NR.CD.CNTR.YCODE
REAL OTY.ORIOTY.FRC(11.2).PRATE(3).JRATE(4.4)
LOGICAL FILLED
BYTE GRADE(11,4),THICK(11.4).WID(11.2)
COMMON /MODEL7/ NPATCH.GINVEN.VENDV.DINVEN.JRATE.FTOTAL.FGRD.

AFPAT.FWID.NGRD.GD.LN.GRA.XTOTAL.XGRD.XWID.CNT.CNTR.CODE
COMMON /MODELS/ GRD.THK.LEN.TYP.DDATE.ORMY.SS1.SS2.CODE,Ori,

AFRC.PRATE.PD.P.COMPL.NM.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
4:WID

COMMON /MODELS/ TAIL.HEAD.LINKPR,mASTER.NAR.ROW.AHEAD.BEHIND.
AIHEAD,ITAIL,ITEM.DLT.SIZE.LINKSR.TRNSFR.LSIZE

C DETERMINING DRY INVENTORY CODE
C

CODE=DINVEN(SS1.THK.LEN.SS2)
C

C CHECKING DRY INVENTORY FOR ALTERNATIVE SOURCE

IQ

15

IF(LSIZE(CODE).E0.0)RETURN
QTY=ORIOTY
CALL NFIND(DDATE(1),CODE.ORIOTY
IF(ORIOTY.GE.OTY)130- TO 15
NT=1
NR=0
OTY=OTY-ORIOTY
CD=THKA100+LENA10+SS2
WR/TE(7,10) DDATE(1).0TY.CODE,CD.NT.NR
FORMAT(T2.IG,FS.2,2I4.2I2

IF,ORIOTY.GT.0..RETURN
FILLED=.TRUE.
RETURN
END
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FEB. 21.1984

THIS SUBROUTINE WORKS IN CONJUNCTION WITH SUB. PATCH. JOINT, AND
PATGRD TO ACTUALLY CREATE THE RESPECTIVE TASKS. IT INCORPORATES
THE SEARCH SUBPROGRAM. NFIND. TO CHECK INVENTORY UNTIL EITHER
THE ORDER IS FILLED OR THE DESIRED GRADE HAS BEEN DEPLETED FROM
INVENTORY.

AUTHOR: ERIC SCHILD

SUBROUTINE OTYCK1
INTEGER NPATCH(9,4.4,3).FTOTAL.FGRD(3).GINVEN(2,3.4.5.3).

AFPAT(2).NGRD(3),GRA( 3,2).FWID(3,4).XTOTAL.XGRD(2),XWID(3.4).
AGD(10.2).DINVEN( 11.4,5,3).COMPL,GRD.THK.LEN.TYP.DDATE(3).
-k8SI.SS2.CODE.PD.P.TAIL(660).HEAD(660).LINKPR(1500).NAR.R0w,
,4LINKSR(1500),MASTER(1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SI2E.
ANROWS.DLT( 75).LSIZE(660).TRNSFR(3).PROW(26).NM.TROu.LN,
ALENGTH11).VENDV(8.4.4).CNT.PROCTM.CNTP.YCODE
REAL OTY.ORIOTY.FRC(11.2).PRATE(3).JRATE(4.4)
LOGICAL FILLED
BYTE GRADE(11,4).THICK(11.4).WID(11.2)
COMMON /MODEL,'; NPATCH.GINVEN.VENDV.DINVEN.IRATE.FTOTAL,FGRD.
AFPAT,FWID.NGRD.GD.LN,GRA.XTOTAL.XGRD.XWID.CNT.CNTR.VCODE
COMMON /MODELS/ GRD.THK.LEN.TYP.DDATE.ORIOTY.SS1.SS2.CODE.OTY.

AFRC.PRATE.RD.P,COMPL.Nm.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON /MODEL9/ TAIL,HEAD.LINKPR,MASTER.NAR.ROW.AHEAD.BEHIND.

AIHEAD.ITAIL,ITEM.DLT,SIZE.LINKSR.TRNSFR.LSIZE

IF THE DESIRED GRADE WAS NOT FOUND IN INVENTORY. RETURN

IF(ORIOTY.EO.OTY) GO TO 25

IF QUANTITY WAS NOT COMPLETELY FILLED. CONTINUE

IF(DRIOTY.GT.0.) GO TO 15

ORDER WAS COMPLETELY FILLED

COMPUTING PROCESSING TIME FOR THE :TM OPERATION

DROCTM=NINT(OTY,PRATE(P))

COMPLETION TIME FOR PTH OPERATION

DDATEP)=DDAT2'D,+PROCTM

CALLING SLAVE ROUTINE TO SCHEDULE TASK ON ONE OF THE MACHINES OF
THE PTH OPERATION

CALL TRNSMT(1,P,PROCTM.SS1.THK.LEN.SS2,CODE.DDATE(P).
kTROW.PRATE(P).NM.PROW)
IF(P.NE.2)G0 TO 10
PD.1
COMPL=DDATE(P)
CALL INVDEV
FILLED=.TRUE.
RETURN
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C ORDER WAS NOT COMPLETELY FILLED
C

C COMPUTING PROCESSING TIME FOR PTH OPERATION

15 OTY=OTY-ORIOTY
PROCTM=NINT(OTY/PRATE(P))

C

C COMPLETION TIME ON THE PTH OPERATION

DDATE(P)=DDATE(P)+PROCTM

C CALLING SLAVE ROUTINE TO SCHEDULE TASK ON ONE OF THE MACHINES OF
C THE PTH OPERATION
C

CALL TRNSMT(1.P.PROCTM,SS1.THK.LEN,SS2.CODE,DDATE(P).
ATROW.PRATE(P).NM.PROW)
IFP.NE.2)G0 TO 20
PD=1
COmPL=DDATE(P)
CALL INVDEV

20 QTY= ORIQTY

C CHECKING INVENTORY AGAIN WITH NEW STARTING TIME AND UPDATED ORDER
C QUANTITY
C
C IF DESIRED INVENTORY HAS BEEN EXHAUSTED. RETURN
r

IF(LSIZE(CODE).E0.0) RETURN
CALL NFIND(DDATE(P).CODE.ORIOTY)
GO TO 5

25 CONTINUE
RETURN
END
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C JUNE 4. 1984
C

C THIS SUBROUTINE IS IDENTICAL IN NATURE TO SUBROUTINE QTYCK1 EXCEPT IN
C THIS SUBPROGRAM TWO TASKS ARE CREATED IN A SINGLE PASS INSTEAD OF ONE
C AS WAS THE CASE WITH QTYCK1.
C

C AUTHOR: ERIC SCHILD
C

SUBROUTINE OTYCK2
INTEGER NPATCH(9.4,4.3),FTOTAL.EGRD(3),GINVEN(2,6.4.5.3).

*EPAT(3).NGRD(3),GRA(3,2).FWID(3.4).XTOTAL.XGRD(3),XWID3.4).
#GD:10,2).DINVEN( 11.4.5.3),COMPL.GRD,THK.LEN.TYP.DDATE(2).
ASS1.SS2,CODE.PD.P,TAIL(660),HEAD(660).LINKPR(1500).NAR.ROW.
ALINKSR(1500).mASTER(1500,2).AHEAD.BEHIND.IHEAD.ITAIL,ITEM.SIZE.
ANROWS.DLT(75),LSIZE(680).TRNSER(3).PROW(26).NM.TROW,LN,
ALENGTH11...,ENDV(8.4.4).CNT.PROCTM.CNTR.VCODE
REAL OTY.ORIQTY.FRC(11.2).PRATE(3).1RATE(4.4)
LOGICAL FILLED
BYTE GRADEk11.4).THICK(11.4),WID(11.2)
COMMON /MODEL?/ NPATCH.GINVEN,VENDY,DINVEN.JRATE.FTOTALFGRD.
AFPAT.FW/D.NGRD.GD.LN.GRA.XTOTAL.XGRD,XWID.CNT.CNTR.VCODE
COMMON /MODELS/ GRD.THK,LEN,TYP.DDATE.ORIOTy,SS1.SS2.CODE.QTY,
AERC.PRATE.PD.P.COMPL.NM,PROW,TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON /MODELS/ TAIL.HEAD,LINKPR.MASTER.NAR,ROW.AHEAD.BEHIND.

AIHEAD,ITAIL.ITEM.DLT,SIZE.LINKSR.TRNSER,LSIZE

C IF THE DESIRED GRADE WAS NOT FOUND IN INVENTORY. RETURN

NWD=SS2
5 TF(ORIOTY.EQ.QTY)G0 TO 15

IF QUANTITY WAS NOT COMPLETELY FILLED, CONTINUE

IF ORIOTY.GT.0.)G0 TO 10

C ORDER WAS COMPLETELY FILLED

C COMPUTING PROCESSING TIME FOR THE JOINTER OPERATION

PROCTM=NINT(OTY/PRATE(3))

COMPLETION TIME FOR THE JOINTER OPERATION
C

DDATE2)=DDATE3)+PROCTM

C CALLING SLAVE ROUTINE TO SCHEDULE TASK ON ONE OF THE MACHINES ON
THE JOINTER OPERATION

CALL TRNSMT(1,3,PROCTM.SS1,THK.LEN,SS2.CODE.DDATE(3).
ATROW.PRATE(3).NM.PROW)
PROW(1)=TROW

COMPUTING PROCESSING TIME FOR THE PATCHER OPERATIN

PROCTM=NINT(OTY/PRATE(2))

COMPLETION TIME FOR THE PATCHER OPERATION
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C

DDATE(2)=DDATE(3)+PROCTM
C

C CALLING THE SLAVE ROUTINE FOR SCHEDULING THE TASK ON ONE OF THE
C MACHINES OF THE PATCHER OPERATION
C

CALL TRNSMT(1,2.PROCTM.SS1.THK.LEN.SS2.CODE.DDATE(2).
ATROW.PRATE(2),NM.PROW)
PD=1
COMPL=DDATE(2)
ES2=1
CALL INVDEY
FILLED=.TRUE.
RETURN

C

C

C ORDER WAS NOT COMPLETELY FILLED
C

10 OTY=OTYORIOTY
C

C COMPUTING PROCESSING TIME FOR THE JOINTER OPERATION
C

PROCTM=NINT(QTY/PRATE(2))

C COMPLETION TIME FOR THE JOINTER OPERATION

DDATE(3)=DDATE(3)+PROCTM

C CALLING SLAVE ROUTINE FOR SCHEDULING A TASK ON ONE OF THE MACHINES
C OF THE JOINTER OPERATION

CALL TRNSMT(1.3.PROCTM.SS1.THK.LEN.ES2.CODE.DDATE(3).
*TROW,PRATE(3).NM.PROW)
PROW(1)=TROW
NM=1

C PROCESSING TIME FOR THE PATCHER OPERATION

PROCTM=NINT(OTY/PRATE(2))

C COMPLETION TIME FOR THE PATCHER OPERATION

DDATE(2)=DDATE(3)+PROCTM

C CALLING SLAVE ROUTINE FOR SCHEDULING A TASK ON ONE OF THE MACHINES
C OF THE PATCHER OPERATION
C

CALL TRNSMT,1.2.PROCTM.SS1,THK.LEN.332.CODE.DDATE(2).
-IcTROW.PRATE(2).NM.PROW'
PD=1
COMPL=DDATE(2)
SS2=1
CALL INVDEV
SS2=NWD
OTY=ORIOTY

IF DESIRED INVENTORY HAS SEEN EXHAUSTED. RETURN

IF(L3IZE(CODE).E0.0)RETURN
CALL NFIND(DDATE3).CODE.ORIOTY)
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GO TO 5
15 CONTINUE

RETURN
END
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FEB. 21.1994

THIS SUBROUTINE COMPUTES THE QUANTITIES FOR THE OTHER VENEER GRADES
THAT RESULT WHEN CREATING A TASK ON EITHER THE PATCHER OR DRYER
OPERATIONS. IT ALSO USES SUB. FILE TO STORE THESE GRADES INTO
DRY INVENTORY.

AUTHOR: ERIC SCHILD

SUBROUTINE INVDEV
INTEGER NPATCH9.4.4,3),FTOTAL.FGRD(3).GINVEN(2,6.4.5.3).

AFPAT(3).NGRD(3).GRA(3,2).FWID(3,4).XTOTAL.XGRD(3).XWID(3.4).
GD(10.2).DINVEN(11,4.5.3).COMPL.GRD.THI'.LEN.TYP.DDATE(3).
ASS1.SS2.CODE.PD,P.TAIL(660).HEAD(GG0).LINKPR(1500).NAR.ROW.
ALINKSR(1500),MASTER1500.3d.AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SIZE.
ANROWS.DLT(75).LSIZE(660).TRNSFR(3).PROW(26),NM.TROW.LN,
ALENGTH11).VENDV(8.4.4).CNT.CNTR.VCODE
REAL QTY.ORIQTY.FRC(11.2).PRATE(3).JRATE(4,4
LOGICAL FILLED
BYTE GRADE(11.4).THICK(11.4).WID(11,2)
COMMON !MODEL?/ NPATCH.GINVEN.VENDV.DINVEN.JRATE.FTOTAL.FGRD.
AFPAT.FWID.NGRD.GD.LN.GRA.XTOTAL.XGRD.XWID.CNT.CNTR.VCODE
COMMON /marina/ GRD.THK.LEN.TYP.DDATE.ORIQTY.SS1.SS3.CODE.QTY.
AFRC.PRATE.PD.P.COMPL.NM.PROW,TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON /MODELS! TAIL.HEAD,LINKPR,MASTER.NAR,ROW.AHEAD.BEHIND.
AIHEAD.ITAIL.ITEM.DLT.SIZE.LINKSR.TRNSFR.LSIZE

TIME VENEER IS PLACED IN DRY INVENTORY

TRNSFR(1)=COMPL
TRNSFR(3)=TROW
DO 10 I1.1.8

IF GRADE IS EQUAL TO DESIRED GRADE OR GRADE FRACTION IS ZERO. SKIP

DO 3 7.1.NGRD(CNT)
IFGD(I.PD).E0.GRA(CNT,J))00 TO 10
CONTINUE
IF(SRC(GD(I.PD),PD).E0.0.) GO TO 10

C DETERMINING DRY INVENTORY CODE TO BE USED IN STORING THE NEW
C INVENTORY IN THE CORRECT LOCATION OF THE LINKED STORAGE ARRAY.

INDEX=DINVEN(GD(I.PD).THK.LEN.SS2)

10

COMPUTING VENEER QUANTITY FOR EACH GRADE

TRNSFR(Z)=NINT(QTYAFRC(GD(I.PD).PD)A100.)
CALL FILE(INDEX)
CONTINUE
RETURN
END
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FEB. 21.1984

THIS SUBPROGRAM IS USED TO DEVELOP THE DESIRED VENEER GRADE
FROM GREEN INVENTORY BY CREATING A DRYER TASK. IT ACCOMPLISHES
THIS BY PROMPTING THE USER FOR THE GREEN VENEER CODE NECESSARY
IN FILLING THE CURRENT ORDER. IT ALSO ALLOWS THE USER TO OVER-
RIDE THE S':STEM IN SPECIFYING THE TASK QUANTITY.

AUTHOR: ERIC SCHILD

SUBROUTINE DRYER
INTEGER NPATCH(9.4.4,3),FTOTAL,FGRD(3),GINVEN(2,6,4.5.3),

*FPAT3),NGRD(3).GRA(3.2).SWID(3,4).XTOTAL,XORD(3),XWID(3,4),
AGD10.2).DINVEN(11.4.5.3,.COMPL.GRD.THK.LEN.TyP.DDATE(3).
ASS1.SS2.CODE.PD.F.TAIL(66O>,HEAD(660),LINKPR(1500>,NAR.ROW.
RLINKSR(1500).MASTER( 1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SIZE.
*NROWS.DLT(75).LSIZE(660),TRNSFR(3).PROW(26).NM.TROW.LN,DCOD.
ALENGTH.11).VENDV(3.4.4).CNT.CD,NR.NRR.NT,CNTR.VCODE.G.T.
*L.W..GRNINY,N(2).PROCTM.NMER.R(26)
REAL OTY.SQTY.TOTY,TIMA.ORIOTY.FRC(11.2),PRATE(3),7RATE(4.4 ).

ATIMC,AMT
LOGICAL FILLED.ANS
BYTE GRADE(11.4),THICK(11,4),WID(11,2),GR(4),TH(4),WI(2).
AWIDTH(6.3)
COMMON /MODEL7/ NPATCH,GINVEN,VENDV,DINYEN.ORATE.FTOTAL,FGRD.
AFPAT.FWID.NGRD.GD.LN GRA,XTOTAL,XGRD,XWID,CNT.CNTR.VCODE
COMMON /MODEL8/ GRD.THK.LEN.TYP.DDATE.ORIOTY,SS1,SS2.CODE.ar'.
*FRC.PRATE,PD.P.COMPL.NM.PROW.TROW,FILLED.GRADE.THICK.LENGTH,
*WID
COMMON /MODEL9/ TAIL.HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.

AIHEAD.ITAIL.ITEM.DLT.SI2E,LINKSR.TRNSFR.LSIZE
DATA '

R'/

C IF ORDER IS FILLED, RETURN
C

MR=0
IF(ORIOTY.LE.0.)G0 TO 90
IERR=0
AmT=ORICITY

C IF ORDER IS FULL WIDTH, CONTINUE

IF(TYP.LT.4)G0 TO 10
CALL XBDTSK(GRD.THK,LEN,ORIQTy,NTP.G,T,L W,AMT)
GO TO 25

r
C ORDER IS FULL WIDTH

C PROMPTING USER FOR FULL WIDTH VENEER CODE.
C

10 WRITE(5.15) (WIDTH(M,TYP).M=1,6).(GRADE(GRD,M).M=1,4 ).
A(THICK(THK.M).M=1.4).LENGTH(LEN).(WID(SS2.M).M=1.2),
AORIQTY

15 FORMAT '0 .9X."ORDER TYPE: ',6A1 /3:(. `VENEER GRADE: '.4A1,
A11X.'THICKNESS: .4A1/14X,'LENGTH: .I215X,"WIDTH:
*AA 1;'6X. ORDER QUANTITY: '.FG.2, '4:Z. FULL VENEER CODE:
READ(5.20) NTP.G.T.L.w

20 FORMAT(5I1)
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C CHECKING TO SEE WHETHER CODE IS VIABLE.

25 CALL ERRCHK(NTP,G.T,L,W,IERR,DCOD)
C

C IF IERR IS 1, CODE IS NOT VIABLE.
C

IF IERR.E0.1.G0 TO 5
ORIQTY=AMT

READING FROM DRY VENEER DEVELOPMENT FILE.
C

READ(3'DCOD) (FRC(GD(M.2).2).M=1,3),PRATE(1),(GR(M),N=1,4).
A(TH(M),M=1.4),LENG,(WI(M),M=1,2)

C

C IF DRY VENEER DEVELOPMENT FRACTION FOR DESIRED GRADE IS
C ZERO, WRITE ERROR MESSAGE.

IFFRC(GRD,2GT.0.)G0 TO 35
WRITE(5.30) NTP,G,T,L,W

20 FORMAT(T2.'THE CURRENT ORDER CANNOT BE FILLED USING THE
{GREEN INVENTORY GRADE',5I1)
GO TO 5

C CHECKING TO SEE IF USER WOULD LIKE TO SPECIFY HIS
C OWN QUANTITY.

25 WRITE (5.40)
40 FORMAT(T2.'SPECIFY QUANTITY (Y:N)? f,$)

READ (5,45) ANS
45 FORMAT(A1)

C IF NO, COMPUTE REQUIRED QUANTITY

IFANS.E0.'Y')G0 TO 50
QTY=ORIOTY/FRC(GRD,3)
ORIQTY=0.
GO TO GO

r

C PROMPTING USER FOR ORDER QUANTITY

50 WRITE(5.55)
55 FORMAT(5X,'VENEER QUANTITY: ',$)

ACCEPTA.CITY
IF(JTY.E0.0.)G0 TO 5

GO IF(QTY.GE.3.)G0 TO 65
QTY=3.

C

IF TASK QUANTITY EXCEEDS 30 UNITS, BREAK TASK UP INTO SMALLER
SUBTASKS

C

65 TOTY=QTY
TIMA=TQTY/30.
TIMB=IFIX(TIMA)
TIMC=TIMAFLOAT(TIMB)
NMBR=NINT(TIMA)
DO 75 7=1.NMBR
OTY=20.
IFI.LT.NMERiCIO TO 'O
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C NO TASK CAN BE LESS THAN 3 UNITS

OTY=AMAX1(TIMCA30.,3.)

C COMPUTING PROCESSING TIME ON THE DRYER OPERATION
C

70 PROCTM=NINT(QTY/PRATE(1))
C

LEN=L
PROW(1)=-1
NM=1

C

C CALLING SLAVE ROUTINE FOR SCHEDULING A TASK ON ONE OF THE MACHINES
C OF THE DRYER OPERATION
C

CALL TRNSMT(1,4.PROCTM,GRD,THK,LEN,W,DCOD,DDATE(1).
ATROW,PRATE(1),NM,PROW)
NR=NR+1
R(NR)=TROW
PD=2
COMPL=DDATE(1)
SS2=W
CNT=1
NGRD(1)=1
GRA(1,1)=GRD
CALL INVDEV

75 CONTINUE
DO SO 3=1,NR
PROW(J)=R(C)

SO CONTINUE

C RECOMPUTING ORDER QUANTITY
C

OTY=TOTYAFRC(GRD,2)
NT=1
NRR =O

CODE=DINVEN(GRD,THK,LEN,SS2)
CD=THKA100+LEN*10+SS2
WRITE(7,85) DDATE(1),QTY.CODE,CD.NT,NRR

85 FORMAT(T2,16,E6.2,214,212)
ORIDTY=ORIOTY-QTY
GO TO 5

90 CONTINUE
NM=NR
RETURN
END
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APRIL 7, 1984

THIS SUBPROGRAM IS CALLED BY SUBROUTINE DRYER TO PROMPT THE USER
FOR THE GREEN VENEER CODE TO BE USED IN FILLING NARROW WITH VENEER
ORDERS.

AUTHOR: ERIC R. SCHILD

SUBROUTINE XBDTSK(G.T,L.Q.A,B,C.D.H.E)
INTEGER NPATCH(9,4.4.3).FTOTAL.FGRD3).GINVEN(2,6,4.5.3),

AEPAT(3).NGRD(3).GRA%3.21,EW/D( 3.4),XTOTAL,XGRD3).XWIDt3.4..
A11"10.2).DINVEN( 11.4.5,3),COMPL,GRD.THK.LEN.TYP,DDATE(3).
ASS1.SS2,CODE.PD.P.TAIL( 860).HEAD(G60).LINKPR1500).NAR.ROW.
ALINKSR(1500).MASTER(1500.3).AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SICE.
JtNROWS.DLT(75).LSI2E660).TRNSER(2).PROW(26).NM.TROW.LN.
ALENGTH(11).VENDY(8,4.4),CNT.G,T.L.H.A.E.C.D.N(5).CNTR.VCODE
REAL QTY,E.Q,V(3).F(4.3).ORIQTY,FRC(11.2).PRATE(3).7RATE(4.4)
LOGICAL FILLED
BYTE GRADE(11.4),WIDTH(4).THICK(11,4),WID(11.2)
COMMON /MODEL?/ NPATCH.GINVEN.VENDV,DINVEN.7RATE.ETOTAL.EGRD.
APPAT.FWID,NGRD.GD.LN.GRA,XTOTAL.XGRD.XWID.CNT.CNTR.VCODE
COMMON !MODELS/ GRD.THK,LEN.TYP.DDATE.ORIQTY.SS1.SS2.CODE.0n,

AFRC.PRATE.PD.P.COMPL.NM.PROW.TROW.FILLED.GRADE.THICK.LENGTH.
AWID
COMMON /MODELS/ TAIL.HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.
AIHEAD,ITAIL.ITEM.DLT.SIZE.LINKSR.TRNSER.LS2ZE

DATA WIDTH/'X','B','N','D'/
DATA F/2.,2.25.2.5,3..1..1.125.1.25.1.5..67-75..83,1./
DATA N/2.2.2.3,1/

C PROMPTING THE USER FOR THE GREEN VENEER CODE.
r

WRITE'S.S) 4/DTH(M).M=1.4),GRADEGRD.ml.m=1.4,.
A(THICK(THK.M).M=1,4),LENGTH(L).(WID(3,M),m=1.2).

5 FORMAT('0',9X. ORDER TYPE: '.4A1/8X. VENEER GRADE: '.4A1/
AllX. THICKNESS: '.4A1/14X.'LENGTH: '.I2/15X.'WIDTH:
A2A1/6X.'ORDER QUANTITY: '.EG.2)

C

C COMPUTING EQUIVALENT VENEER QUANTITIES IF THE USER DECIDES
C TO USE 4'. 8'. OR 12' VENEER.

DO 10 1=1.3
V(I)=QAF(L.I)

10 CONTINUE

LISTING ALTERNATIVE VENEER SOURCES AND REQUIRED QUANTITIES

WRITEk5.1E ,Y(ri),M=1.3.
15 FORMAT(' .10X.'ACTUAL VENEER REOTS',14X. USING 4: ,F6.2/20X. 3: .

AEE.2/19X.'12:'.E6.2//4X.'XBND VENEER CODE: .$)
READ(5.20) A.B.C.D.H

20 FORMAT(5I1)
E=V(N(D) )
RETURN
E'JD
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APRIL 7, 1984

C THIS SUBPROGRAM IS USED TO VALIDATE THE USER SPECIFIED GREEN
C INVENTORY CODE. IF THE CODE ISN T VIABLE, AN ERROR MESSAGE IS
C WRITTEN AND THE USER MUST ENTER ANOTHER GREEN INVENTORY CODE.
C

C AUTHOR: ERIC R. SCHILD
C

SUBROUTINE ERRCHKA,B,C.D.H,ERR,DCOD)
INTEGER NPATCH(9.4.4.3),FTOTAL.FGRD(3).GINVEN(2,6.4.5.3),

4tFPAT(3),NGRD(3),GRA(3.2),FWID(3,4),XTOTAL.XGRD(3).XWID(3.4).
AGD(10.2).DINVEN(11,4.5.3),COMPL,GRD.THK,LEN.TYP.DDATE(2).
ASSI.SS2.CODE.PD,P.TAIL( 660).HEAD(660).LINKPR1500).NAR.ROW.
ALINKSR(1500).MASTER(1500.3),AHEAD.BEHIND.IHEAD.ITAIL.ITEM.SIZE,
AOROWS.DLT(75).LSIZE(660),TRNSFR3).PROW(26).NM,TROW.LN.
ALENGTH( 11).VENDY6.4.4).CNI,ERR.DCOD.A.E.C.D.H,CNTR,VCODE
REAL OTY,ORIOTY.FRC(11.2).PRATE(3).1RATE(4,4)
LOGICAL FILLED
BYTE GRADE:11.4>.THICK(11.4).WID(11,2)
COMMON /MODEL'/ NPATCH.GINVEN,VENDV,DINVEN,JRATE.FTOTAL.FGRD.

AFPAT.FWID.NGRD.GD.LN.GRA,XTOTAL.XGRD.XWID.CNT.CNTR.VCODE
COMMON /MODELS/ GRD,THK,LEN.TYP,DDATE,ORI0TY.SS1.SS2.CODE,0TY.

AFRC.PRATE.PD,P.COMPL.NM.PROW.TROW.FILLED,GRADE.THICE.LENGTH.
AWID
COMMON /mODEL9/ TAIL,HEAD.LINKPR.MASTER.NAR.ROW.AHEAD.BEHIND.

*IHEAD,ITAIL.ITEM,DLT,SIZE,LINKSR.TRNSFR,LSIZE
C
C SPLIT PEEL OR REGULAR
C

IF.(A.GE.1).AND.(A.LE.2))G0 TO 4
WRITE(5.3) A
FORMAT(T2, THE TYPE CODE IS OUT OF RANGE-',I2)

C

C

10

15

CHECKING THE GRADE CODE.

IF/(B.GE.1).AND.(B.LE.6))G0 TO 10
WRITE(5.5) B
FORMATT2,'THE GRADE CODE IS OUT OF RANGE-',I2)
ERR=1

CHECKING THE THICKNESS CODE.

IF(C.E0.THK)G0 TO 17
WRITE(5,15) C
FORMAT(T2,'THE THICKNESS CODE IS OUT OF RANGE-',I2)
ERR=1

CHECKING THE LENGTH CODE.

17 IF(TYP.LT.4)G0 TO 20
IF((D.GE.1).AND.(D.LE.5))G0 TO 30
WRITE(5,18) D

13 FORMAT(12.'THE LENGTH CODE IS OUT OF RANGE-7'.I2)
ERR=1
GO TO 30

20 IE(D.Ea.LEN)G0 TO 30
WRITE(5.25) D

25 FORHAT(T2."THE LENGTH CODE IS OUT OF RANGE -',I2)
ERR=1
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C

C CHECKING THE WIDTH CODE.
C

30 IF((H.GE.1).AND.(H.LE.3))GO TO 40
WRITE(5.35) H

35 FORMAT(T2.'THE WIDTH CODE IS OUT OF RANGE-',/2)
ERR=1

40 DCOD=GINVEN(A,B.C.D.H)

C IF INDEX IS ZERO. WRITE :',ROR MESSAGE.
C

IF(DCOD.GT.0)RETURN
WRITE(5.45, A.B.C.D.H

45 FORMAT(T2.'THE CURRENT CODE-',5I1.' DOES NOT EXIST IN
ADRYDEV.DAT')
ERR=1
RETURN
END
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A.2.2 Variable Definitions and Listing of Scheduling
Frogram

AHEAD Dummy variable used to retain identity of next row
of linked starage array.

BEHIND - Dummy varialbe used to retain identity of previous
row of linked storage array.

COD - Veneer inventory code.

CPTY(i) - Machine capacity of ith operation. i=1,4.

DUE - Due date of veneer task.

G - Veneer grade code.

HEAD(i) or HED(j) - Head pointer. i=1,72, j=1,1500.

IDLE - Amount of idle time.

IHEAD - Dummy variable used to retain identity of HEAD (i).

INDX(i,j) - Index code for jth machine on ith operation;
used to sschedule task in the appropriate position of the
linked storage array. i=1,4, 5=1,18.

ITAIL - Dummy variable used to retain identity of TAIL(i).

L Veneer length code.

LINKPR(i) and LNKPR(j) Predecessor pointers for the two
respective linked lists.. i=1,1500, 5=1,2000.

LINKSR(i) and LNKSR(j) - Successor pointer for the two
respective linked lists. i=1,1500, 5=1,2000.

LSIZE(i) and LSIZ - Number of records in list. i=1,72.

MACH Machine number.
MASTER(i,j) Primary linked storage array used to retain
the task schedules for each machine of each operation. It
stores the start and completion times of the task in
addition to the processing rate and identification code.
i=1,1500, j=1,4.

MSTR(i) Secondary linked storage array used to identify
the processing path of each task in the primary linked
storage array. i=1,2000. NAR(i) - Next available row in
the ith linked storage array. i=1,2.
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OPER Operation task is to be processed.

OVRLAP Amount of time one task (being scheduled) overlaps
another.

POLICY(i,j,k,l) - Machine restriction array for machine i in
operation j. i=1,1S, j=1,4, k=1,7, 1=1,4.

PRATE - Production rate for veneer task on OPER.

PROC - Total processing time required for veneer task.

PROW(i) List of development codes indicating the tasks
used to create dry veneer.

PRTY(i) - Task allocation array used to assign tasks to the
machine with the smallest total processing time. i=1,16.

P.EQTIM The required time task is needed on a succeeding
operation.

ROW, R, RN, and RW1 - Row number of either primary or
secondary linked list.

T - Veneer thickness code.

TAIL(i) or TAL(j) - Tail pointer. i=1,72, 5=1,1500.

TIME(i,j) - Total amount of processing assigned to ith
machine of jth operation. i=1,16, j=1,4.

TRNSFR(i) - Transfer array used to store the completion and
start times, and the processing rate and task identification
code in the linked storage array. i=1,5.

TROW - Development code indicating the task used to create
dry veneer.

N - Veneer width code.



C

C APRIL 30. 1934

C THIS PROGRAM ACTS AS THE MAIN DRIVER FOR SCHEDULING TASKS
C CREATED BY THE MASTER ROUTINE. IT SPECIFICALLY INTERCEPTS DATA
C FROM AND SENDS DATA TO THE MASTER ROUTINE.
C

C AUTHOR: ERIC SCHILD
L

C
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PROGRAM RECV
INTEGER TIME(18.4),POLICY(18.4,7,4),PRTY(18.4),CPTY(4).OPER.

AFLAG,G.T,L,W,COD:DUE.PROC.MACH.PRATE,1(15),K(13).PROW(26),
ASIZE.NM,N,TROW,INDX(4.18),MASTER(1500.4).MSTR(2000),
ALINKPR(1500),LINKSR(1500).LNKPR(2000),LNKSR(2000),ROW,TRNEFR(5),
ANAR(2),TAIL(72).HEAD(72).LSIZE(72),TAL(1500),HED(1500),
)ti.SIZ(1500),BEHIND,AHEAD,ITAIL,POLI,NUM,LIST,INDEX,R,
A0vRLAP.IDLE.REOTIM.RW,RW1
COMMON /MODL10/ TIME,ROLICY,PRTY.CPTY,OPER,FLAG,G.T.L,W.COD,
DuE,PROC,INDX,PRATE.MACH,PROW,TROW,NM
COMMON /MODL11/ mASTER,mSTR.LINKPR,LINKSR,LNKPR.LNKSR,HEAD.

ATAIL,HED,TAL.LSIZE,LSIT.,TRNSFR,NAR
DATA FILE/5RPHAS2/

CALL INITK2
r

C WAITING FOR THE NEXT TASK TO BE SENT FROM THE MASTER ROUTINE
C

5 CALL WAITFR(33)
CALL RECEIV(FILE.J)
CALL CLREF(33)
FLAG=1(2)
OPER=14)
PROC=J(5)
71=1(G)
T=J(7)
L=78)
W=J(9)
COD=J(10)
DUE=3(11)
PRATE=3(12)
Nm=7(13)
SIZE=NINT(FLOAT(NM)/13.)
R=1
DO 20 I=1,SI2E
CALL SETEF(37)
CALL WAITFR(33)
CALL RECEIV(FILE.J)
:ALL CLREF.33,
DC 10 M=2.15
PROWN)=1(M)
N=N+1

10 CONTINUE
20 CONTINUE

CALL SETEF(37)
C

C IF FLAG IS LESS THAN 0, CALL SUBROUTINE TALLY AND TERMINATE PROGRAM

IF(FLAG.LT.0)G0 TO 30
CALL MASON
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CALL CLREE(35)
CALL SEND(FILE.K,35)

GO TO 5
30 CALL TALLY

STOP
END
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JUNE 4. 1984

THIS SUBPROGRAM IS USED TO INITIALIZE THE LINKED STORAGE ARRAYS
WHICH WILL EE USED TO STORE THE TASK SCHEDULES FOR EACH MACHINE IP
EACH OPERATION.

AUTHOR: ERIC SCHILD

SUBROUTINE INITK2
INTEGER TIME(18.4).POLICY(18.4,7.4),PRTY18.4).CPTY(4),OPER.

*FLAG.G.T.L.W.COD.DUE.P20C.MACH,PRATE.PROW(26).
*SIZE.NM.N.TROW,INDXk4,18).mASTER(1500.4).mSTR(2000).
ALINKPR(1500).LINKSR(1500).LNKPR(2000).LNKSR(2000).ROW.TRNSFR(5,.
ANAR(2),TAIL(72).HEAD(72),LSIZE(72).TAL.1500).HED(1500).
ALSIZ(1500).BEHIND.AHEAD.ITAIL.POLI.NUM.LIST.INDEX.R.
AOYRLAP.IDLE.REOTIm.RW.RW1
COMMON /MODL10/ TIME.POLICY,PRTY.CPTY.OPER.FLAG.G.T.L.W.COD.

ADUE.PROC.INDX.PRATE.MACH.PROW.TROW.Nm
COMMON /MODL11/ HASTER.MSTR.LINKPR.LINKSR.LNKPR.LNKSR.AEAD.
ATAIL.HED.TAL.LSIZE.LSIZ,TRNSFR.NAR

L

DATA CPTY.NAR/6.18.5.7.1.1/

C INITIALIZING LINKS

DO 10 ROW=1.1500
LINKPR(ROW)=0
LINKSR(ROW)=ROW+1

10 CONTINUE
LINKSR(1500)=0

r

INITIALIZING ATTRIBUTES OF LIST

DO 20 LIST=1.72
HEAD(LIST)=0
TAIL(LIST)=0
LSIZE(LIST)=0

20 CONTINUE

INITIALIZING LINKS

DO 25 ROW=1.2000
LNKPR(POW)=0
LNKSR(ROW)=ROW+1
CONTINUE
LNKSR2000)=0

INITIALIZING ATTRIBUTES OF LIST

DO 30 LIST=1,1500
HED(LIST)=0
TALLIST)=0
LSIZ(LIST)=0

20 CONTINUE
0

C SETTING UP LIST INDEX ARRAY. MACHINE PRIORITY ARRAY. AND
C PROCESSING TIME ARRAY

LIST=1
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35
40
C

C SETTING UP THE MACHINE RESTRICTIONS FOR THE DRYER AND 70INTER
C OPERATIONS

DO 40 3=1.4
DO 35 m=1.18
INDX(3.M)=LIST
PRTY(M.7)=M
TIME(M.3)=0
LIST=LIST+1
CONTINUE
CONTINUE

CALL ASSIGN(3.'SY:1POLI.DAT')
CALL ASSIGN(4.'SY:DPOLI.DAT')
DO r.10 1 =3.4
L=7
INDEX=1

50 READ(L.55,END=60) POLICY(INDEX,L,M.K).M=1,7).K=1.4;
55 FORMATtT2,28I1i

INDEX=INDEX+1
GO TO 50 -

60 CONTINUE
CALL CLOSE(3)
CALL CLOSE(4)
RETURN
END
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JUNE 5, 1994

THIS SUBPROGRAM IS THE LAST ROUTINE CALLED FROM PROGRAM RECV
BEFORE THE PROGRAM IS TERMINATED. THIS SUBROUTINE WRITES THE
CONTENTS OF THE THREE SCHEDULED LISTS FROM THE MASTER ARRAY ON
TO PERMANENT FILES.

AUTHOR: ERIC SCHILD

SUBROUTINE TALLY
INTEGER TIME(13.4).POLICY(18.4.7,4),PRTY(18,4).CPTY(4) OPER.

*FLAG.G,T,L.W.COD.DUE.PROC.MACH.PRATE.PROW(26),
ASIZE.NM.N.TROW.INDX(4.13).MASTER(1500.4),MSTR(2000).
ALINKPR(1500).LINKSR1500).LNKPR(2000),LNKSR(2000).ROW.TRNSER(5).
ANAR(2).TAIL(72).HEAD(72).LSIZE(72),TAL(1500),HED1500).
ALSIZ(1500).BEHIND.AHEAD.ITAIL.POLI.NUM,LIST.INDEX.R.
AOVRLAP.IDLE.REOTIM.RW.RW1
COMMON /MODL10/ TIME.POLICY.PRTY.CPTY.OPER.FLAG.G.T.L.W.COD.
alUE.PROC.INDX.PRATE.MACH.PROW,TROW,Nm
COMMON :MODL11/ mASTER.MSTR.LINKPR.LINKSR.LNKPR.LNKSR.HEAD.

ATAIL.HED.TAL,LSIZE.LSIZ,TRNSER.NAR

DO 70 OPER=2.4
GO TO (10.20.30) OPER-1

10 CALL ASSIGN(1.'SY:PATTEK.DAT')
GO TO 40

20 CALL ASSIGN(1,'SY:JOITSK.DAT')
GO TO 40

30 CALL ASSIGN(1,'SY:DRYTSK.DAT')
40 DO 60 MACH=1,CPTY(OPER)

LIST=INDX(OPER.MACH)
CNT=1
ROW=HEAD(LIST)

C

C IF COUNTER EXCEEDS MAXIMUM SIZE OF LIST, RETURN

45 IF(CNT.GT.LSIZE(LIST))G0 TO 60
WRITE(1.50) (MASTER(ROW,I),I= 1.4).MACH

50 FORMAT(T2,216.14.16,I3)
CNT=CNT+1
ROW=LINKSR(ROW)
GO TO 43

GO CONTINUE
CALL CLOSE(1)

70 CONTINUE
RETURN
END
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FEB. 22. 1984

THIS SUBPROGRAM USES THE MACHINE RESTRICTION FILES TO DETERMINE
WHETHER A TASK CAN BE ASSIGNED TO A MACHINE OF A GIVEN OPERATION.
IF NO RESTRICTIONS EXIST. THEN THE TASK IS ASSIGNED. OTHERWISE,
ANOTHER MACHINE IS CHECKED.

AUTHOR: ERIC SCHILD

SUBROUTINE MASON
INTEGER TIME(18,4).POLICY(18.4,7.4).PRTY(18.4).CPTY(4).OPER.

AFLAG.G.T.L,W.COD.DUE.PROC.MACH,PRATE.PROW(26).
ASI2E.NM.N.TROW.INDX(4.18).MASTER(1500.4).MSTR(2000).
ALINKPR1500).LINKSR(1500),LNKPR(2000),LNKSR(2000).ROW.TRNSFR(5).
ANAR(2).TAIL(72).HEAD( 72).LSIZE(72),TAL(1500).HED(1500).
ALSIC(1500).EEHIND,AHEAD,ITAIL.POLI.NUM.LIST.INDE>.R.
AOVRLAP.IDLE.RECITIM.RW.RW1
COMMON JMODL10/ TIME.POLICY.PRTY.CPTY.OPER.FLAG.G.T.L.W.COD.

ADUE.PROD.INDX,PRATE.MACH.PROW.TROW.NM
COMMON /MODL11/ MASTER,MSTR.LINKPR,LINKSR.LNKPR.LNKSR.HEAD.
,,TAIL.HED.TAL.LSIZE.LSIZ.TRNSFR.NAR

L

C IF TASK CANNOT BE ASSIGNED TO THE CURRENT MACHINE, INCREMENT MACHINE
C LOOP COUNTER AND CHECK AGAIN.
C

MACH=1
15 IF(MACH.LE.CPTY(OPER)) GO TO 18
r

WRITE5,16
16 FORMAT(T2.'TASK CANNOT BE ASSIGNED UNDER THE CURRENT'/

AT2.'POLICY RESTRICTIONS')
STOP

C

C CHECKING TO SEE IF CURRENT TASK CAN BE ASSIGNED TO CURRENT MACHINE
C USING THE MACHINE RESTRICTION VARIABLES
C

13

C
r

20

r

C

C

30

DO 45 POLI =1.4
DO 40 NUM=1.POLICY(PRTY(MACH,OPER),OPER.1,POLI)
GO TO 20,25.30.35) POLI

CHECKING GRADE POLICY

IF:G.NE.POLICY(PRTYMACH,OPER),OPER.NUM+1,POLI)) GO TO 40
MACH=MACH+1
GO TO 15

CHECKING THICKNESS POLICY

IF(T.NE.POLICY(PRTY(MACH,OPER),OPER.NUM+1,POLI)) GO TO 40
MACH=MACH+1
GO TO 15

CHECKING LENGTH POLICY

IFL.NE.POLICYPRTY(MACH,OPER),OPER,NUM+1,POLI)) GO TO 40
MACH=MACH+1
GO TO 15

C CHECKING WIDTH POLICY
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C

:35 IF(W.NE.POLICY(PRTY(MACH,OPER).OPER.NUM+1.POLI)) GO TO 40
MACH=MACH+1
GO TO 15

40 CONTINUE
45 CONTINUE
r

ASSIGNING CURRENT TASK TO CURRENT MACHINE

C UPDATING TOTAL PROCESSING TIME COUNTER
C

TIME(PETY(MACH,OPER),OPER)=TIME(PRTY(MACH.OPER),OPER)+PROC
LIST=INDX(OPER,PETY(MACH,OPER))
TRNSFE(1)=DUE
TRNSFR(2)=DUE-PEOC
TENSFE(3)=COD
TRNSFR(4)=PRATE
CALL FILEM1(LIST)
CALL YETI:7.E
RETURN
END
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FEB. ZZ. 1984

THIS SUBPROGRAM IS USED TO ENSU:.: THAT SUB MASGN WILL ALWAYS
ASSIGN THE TASK BY CONSIDERING THE MACHINE WITH THE LOWEST
TOTAL PROCESSING TIME FIRST FOLLOWED BY THE MACHINE WITH THE
NEXT TO THE LOWEST TOTAL AND SO FORTH. IT ACCOMPLISHES THIS
USING AN ARRAY NAMED 'PRTY' WHICH REORGANIZES THE
LIST OF MACHINES SO THAT THE MACHINE WITH THE SMALLEST
AMOUNT OF PROCESSING TIME ASSIGNED TO IT WILL BE CONSIDERED
FIRST WHEN ASSIGNING THE NEXT JOB IN THE TASK FILE.

AUTHOR: ERIC SCHILD

SUBROUTINE PRTIZE
INTEGER TIME(18.4),POLICY(18.4.7.4).PRTY(18.4).CPTY(4).OPER.

AFLAG,G.T,L.W.COD.DUE.PROC,MACH,PRATE.PROW(26 ).
ASIZE.NM.N,TROW.INDX( 4.18).MASTER(1500.4).MSTR(2000).
ALINKPR(1500),LINKSR(1500),LNKPR(2000).LNKSR(Z000),ROW.TRNSFR(5).
ANAR(2).TAIL,72..HEAD(72).LSIZE(7:),TAL(1500).HED(I500).
J,LSIZ(1500).BEHIND.AHEAD.ITAIL.POLI.NUM.LIST.INDEX.R.
-OVRLAR.IDLE.REOTIM.RW.RW1
LOGICAL SORTED
COMMON /MODL10/ TIME,POLICY.PRTY.CPTY.OPER,FLAG.G.T.L.W.COD.

ADUE.PROC.INDX.PRATE.MACH.PROW.TROW,NM
COMMON /MODL11/ MASTER.MSTR.LINKPR.LINKSR.LNKPR.LNKSR.HEAD.

ATAIL.HED,TAL.LSIZE.LSIZ.TRNSFE.NAR

C BUBBLE SORT
L

SORTED=.FALSE.
IF(SORTED)G0 TO 15
SORTED=.TRUE.
DO 10 I=1.CPTY(OPER)-1
IF(TIME(PRTY(I.OPER),OPER).LE.TIME(PRTY(I+1,0PER).OPER))

AGO TO 10
M=PRTY(I.OPER)
PRTY(I.OPER)=PRTY(I+1,OPER)
PRTY(I+1,0PER)=M
SORTED=.FALSE.

10 CONTINUE
GO TO 5

15 CONTINUE
RETURN
END
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JUNE 5. 1984

THIS SUBPROGRAM IS USED TO STORE THE NEWLY SCHEDULED TASK IN THE
APPROPRIATE LIST OF THE MASTER STORAGE ARRAY. IT IS NEARLY
IDENTICAL TO THE FILING SUBPROGRAM USED IN SIMLIB.

AUTHOR: ERIC SCHILD

SUBROUTINE FILEM1(LIST)
INTEGER TIME(18.4),POLICY(18,4.7.4).PRTY(18.4).CPTY(4).OPER.

AFLAG.G.T,L,W.COD,DUE.PROC.MACH.PRATE.PROW(26).
ASITE.NM.N,TROW.INDX(4.18),MASTER(1500.4).MSTR(2000).
ALINKPR:1500).LINKSR(1500).LNKPR(2000).LNKSR(2000).ROW.TRNSFR(T),
ANAR2TAIL(72).HEAD(72).LSIZE(72),TAL(1500).HED(1500).
ALSIZ(1500).BEHIND,AHEAD.ITAIL.POLI.NUM.LIST,INDEX.R.
4OVRLAP,IDLE.REOTIM.RW.RW1
COMMON /mODL10/ TIME.POLIn.PRTY.CPTY.OPER,FLAG.G.T.L.W.COD.
ADuE.PROC.INDX.PRATE,MACH.PROW.TROW.NM
COMMON /MODL11/ MASTER.MSTR.LINKPR.LINKSR,LNKPR.LNKSR.HEAD.
ATAIL.HED.TAL,LSIZE.LSIZ.TRNSFR.NAR

C

C IF THE MASTER STORAGE ARRAY IS FULL, STOP THE PROGRAM

IFNAR(1).GT.0) GO TO 15
WRITE(5.10)
FORMAT(5X.'MASTER STORAGE ARRAY OVERFLOW')
STOP

C

C IF THE LIST VALUE IS IMPROPER. STOP THE PROGRAM

15 IF.(LIST.GE.1).AND-LIST.LE.72))G0 TO 20
WRITE(5.18)

13 FORMAT(5X.I4.' IS AN IMPROPER VALUE FOR LIST')
STOP

C :F THIS IS NOT THE FIRST RECORD IN THIS LIST. CONTINUE

20 IF,LSITELIST).E0.0)G0 TO 85
C

ROW=HEAD(LIST)
AHEAD=HEANLIST)

C SEARCHING THE LIST FOR THE PROPER LOCATION TO INSERT THE TASK

IF THE DUE DATE OF CURRENT TASK IS GREATER THAN THE DUE DATE OF
C THE CURRENT RECORD. ASSIGN TASK AHEAD OF CURRENT RECORD

:F.TRNSFR(1).LT.MASTER(ROW.1))GO TO 60
C

C COMPUTING AVAILABLE TIME

AVTIM=TRNSFR(1)-MASTER(ROW.1)
C

C IF AVAILABLE TIME IS GREATER THAN OR EQUAL TO TOTAL PROCESSING FOR
C CURRENT TASK. NO CONFLICTS EXIST

IF AYTIM.GE.PROC, 710 TO 50

CURRENT TASK CONFLICTS WITH CURRENT RECORD
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0YRLAP=MASTER(ROW,1)TRNSFR(2)
CALL PSHBK1(ROW.OVRLAP)

C
50 ROW=NAR(1)

NAR(1)=LINKSR(ROW)
IF(NAR(1).GT.0)LINKPR(NAR(1))=0
IF(AHEAD.NE.HEAD(LIST)) GO TO 55

C INSERTING CURRENT TASK BEFORE FIRST RECORD IN THE LIST
C

LINKPR(AHEAD)=ROW
LINKSR(ROW)=AHEAD
LINKPR(ROW)=0
HEAD(LIST)=ROW
GO TO 90

C

C INSERTING CURRENT TASK BETWEEN THE PRECEEDING AND SUCCEEDING
C RECORDS

55 LINKPR(ROW)=BEHIND
LINKSR(BEHIND) =ROW
LINKPR(AHEAD)=ROW
LINKSR(ROW)=AHEAD
GO TO 90

C

C IF THE DUE DATE OF CURRE's7 IASK CONFLICTS WITH START TIME OF
C CURRENT RECORD. PUSH BACK CURRENT RECORD AND PLACE CURRENT TASK
C AHEAD OF CURRENT RECORD
C

G0 IF(TRNSFR(1).LE.MASTER(ROW.2)) GO TO 'SO

C COMPUTING .OVER LAP

OVRLAP=MASTER(ROW,1)TRNSFR(2)
CALL PSHBK1(ROW,0YRLAP)

ROW=NAR(1)
4AR(1)=LINKSR(ROW)
IFc-IAR1).GT.0; LINKPR(NAR(1))=0
IF(AHEAD.NE.HEAD(LIST)) GO TO 75

r

C INSERTING CURRENT TASK BEFORE FIRST RECORD

LINKPR(AHEAD)=ROW
LINKSR(ROW)=AHEAD
LINKPR(ROW)=0
HEAD(LIST)=ROW
GO TO 90

C INSERTING CURRENT TASK BETWEEN THE PRECEEDING AND SUCCEEDING
C RECORD
r

75 LINKPR(ROW)=BEHIND
LINKSR(BEHIND)=ROW
LINKPR(AHEAD)=ROW
LINKSR(ROW)=AHEAD
GO TO '7)0

C CONTINUE SEARCHING. CONSIDER THE NEXT ROW
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30 BEHIND=AHEAD
AHEAD.LINKSR( HEAD)
ROW=AHEAD

IF THE LAST ROW CONSIDERED WAS NOT THE TAIL OF THE LIST. CONTINUE

IFAHEAD.GT.07GO TO 30
ROW=NAR(1)
NAR.1,L/NKSR( ROW)
IF(NAR.17.01.0) LINKER(NAR17) .0

C INSERTING AFTER LAST RECORD IN THE LIST

ITAIL.TAILiLIST)
LINKPR(ROW,ITAIL
LINKSR(ITAIL)=ROW
LINKSR(ROW)=0
TAILiLIST,ROW
GO TO 90

95 ROW.HAR(1)
NAR(/)=LINKSR(ROW)
IF.NAR(1).GT.0) LINKPR(NAR(1)).0

C INSERTING THE FIRST RECORD IN THE LIST

LINKSR(ROW) .0
HEAD(LIST) =SOW
TAIL,LOST.ROW

C TRANSFER ING DATA TO MASTER ARRAY

90 DO 100 ITEm.1.4
(ASTER(ROW.ITEM:=TRNSFE!/FEM)

100 CONTINUE
TROW=ROW

C INCREMENTING LIST SIZE COUNTER

LEIZELIST7=LSIZE(LIST).1

CALLING FILEN:. TO SET UP THE SECONDARY LINKS

C THIS WILL LINK THE CURRENT TASK TO ITS RAW MATERIAL SOURCES ON
PRECEEDING OPERATIONS

00 110 ITEM.1.NM
TRNSER(1)=PROWITEM,
CALL FILEMO(ROW)

110 CONTINUE
RETURN
END
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TUNE 5. 1984

THIS SUBPROGRAM PERFORMS THE SECONDARY LINKING FUNCTION SO THAT THE
MATERIAL FLOW CAN BE TRACED THROUGH EACH OPERATION. LIKE SUBROUTINE
FILEM1, THIS SUBPROGRAM IS NEARLY IDENTICAL TO THE FILING SUBROUTINE
USED IN SIMLIB.

AUTHOR: ERIC SCHILD

SUBROUTINE FILEM2(LIST)
INTEGER TIME(18.4).POLICt18.4,7.4),PRTY(18.4).CPTY(4),OPER.

AFLAG.G.T.L,W.COD.DUE,PROC.MACH,PRATE.PROW(26).
ASIZE.NM.N.TROW,INDX(4.18).mASTER.1500.4..MSTR2000).
ALINKPR(1500).LINKSR(150C).LNKPR( 2000),LNKSR(2000).ROW.TRNSFR(5),
ANAR(2).TAIL72).HEAD("2),LSIZE(72),TAL(1500),HED(1500).
*LSIZ(1500).BEHIND,AHEAD,ITAIL.POLI.NUM.LIST,INDEX.B,
4,0VRLAP.IDLE.REOTIM.RW.RW1
COMMON /MODL1O/ TIME.POLICY,PRTY.CPTY,OPER.FLAG.G.T.L.W.COD.

*DUE.PROC.INDX.PRATE,MACH.PROW.TROW.Nm
COMMON /MODL11/ MASTER.MSTR.LINKPR.LINKSR.LNKPR.LNKSR.HEAD.

*TAIL.HED.TAL.LSIZE.LSIZ.TRNSFR.NAR
C

C IF THE MASTER STORAGE ARRAY IS FULL. STOP THE PROGRAM
C

IF NAR(2).GT.0)G0 TO 20
WRITE(5.10)

10 FORMAT(5X,'MASTER STORAGE ARRAY OVERFLOW')
STOP

C

C IF THE LIST VALUE IS IMPROPER. STOP THE PROGRAM
C

20 IF(( LIST.GE.1).AND.(LIST.LE.1500))G0 TO 40
WRITE(5,30)

30 FORmAT(5X./5, IS AN IMPROPER VALUE FOR FILE LIST')
STOP

r

C INCREMENTING THE LIST SIZE COUNTER
C

40 LSIZ(LIST=LSIZ(LIST'+1

C IF THIS IS NOT THE FIRST RECORD IN THE LIST, CONTINUE
C

IFLSIZ(LIST).E0.1.G0 TO 50
C

C INSERTING BEFORE FIRST RECORD IN LIST
L

POW=NAR(Z)
NAR(2)=LNKSR(ROW)
IF NAR(2).GT.Di LNKPR(NAR(2)) =0
IHEAD=HED(LIST)
L:WPR(IHEAD)=ROW
LNKSR(ROW)=IHEAD
LNKPR(ROW)=0
RED(LIST) =ROW
GO TO GO

C

C INSERTING FIRST RECORD IN LIST
L

50 ROW = !AR 2)
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NAR(' LrehSR ROW)
IF(NAR(2).GT.0) LNKPR(NAR(2)) =0
LNKSR(ROW)=0
NED(LIST)=ROW
TAL(LIST)=ROW

C

C TRANSFERING DATA -TO MASTER ARRAY
r

60 MSTRiROW)=TRNSFR(I)
RETURN
END
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JUNE 5. 1984

THIS SUBPROGRAM IS THE FIRST OF THREE SUBPROGRAMS THAT RECALCULATES
THE DUE DATES AND START TIMES FOR TASKS IN THE MASTER ARRAY. THIS
SUBROUTINE IS ONLY CALLED IF A CONFLICT EXISTS BETWEEN A TASK IN THE
MASTER ARRAY AND A TASK BEING ASSIGNED TO THE ARRAY.

AUTHOR: ERIC SCHILD

SUBROUTINE PSHBK1(R.OVRLAP)
INTEGER TIME(13.4>,POLICY( 18,4.7.4).PRTY(18,4).CPTY(4),OPER.

)FLAG,G.T.L,W,COD.DUE.PROC.MACH.PRATE.PROW(2,6).
4,SIZE.NM.N.TROW.INDX(4.18).MASTER(1500.4).MSTR(2000).
ALINKPR(1500).LIW.SR,1500:.LNKPRf2000/.LNKSR(2000),ROW,TRNSFR(5).
ANAR(2),TAIL72).HEAD(72),LSIZE(72).TAL(1500).HED(1500).
ALSIZ(15001.BEHIND.AHEAD,ITAIL.POLI.NUM.LIST.INDEX.R.
tOYRLAP.IDLE.REOTIM.RW,RW1
COMMON /mODLIO/ TIME.POLICY.PRTY,CPTY.OPER.FLAG.G.T.L.W.COD.

ADUE.PROC.INDX,PRATE.MACH.PROW,TROW,NM
COMMON ,m0DL11/ MASTER.MSTR.LINKPR.LINKSR.LNKPR.LNKSR.HEAD.
ATAIL,HED.TAL.LSIZE.LSIZ.TRNSFR,NAR

C

C IF TASK OVER LAP IS ZERO, RETURN
C
5 IF(OVRLAP.I.E.0)G0 TO 15

BEHIND=MASTERR.2)
C

C RECALCULATING DUE DATES AND START TIMES

MASTER(R.1)=MASTER(R.1)-OVRLAP
MASTER(R.2)=MASTER(R,2)-OVRLAP

CHECKING RAW MATERIAL SOURCE FOR TASK THAT HAS BEEN PUSHED BACK

IF TASK IS DEVELOPED ON DRYER OPERATION. SKIP CALL TO PUSHBK2

IF(MSTR(HED(R)).LE.0)SO TO 10
CALL PSHBK2(MASTER(R.2).R)

r.

C CHECKING NEXT TASK IN LIST
r

10 R=LINKSR(R)
C

C IF LAST ROW CONSIDERED WAS NOT THE TAIL OF THE LIST. CONTINUE

IF(R.EQ.0)G0 TO 15
r

COMPUTING IDLE TIME

IDLE=BEHIND-MASTER(R,1)
C
C UPDATING OVERLAP
r

OVRLAP=OVRLAP-IDLE
GO TO

15 CONTINUE
RETURN
END
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C JUNE 5, 1984
C

15

r

C

C

C

C

C
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RECALCULATING DUE DATES AND START TIMES

1E1

THIS SUBPROGRAM IS THE SECOND OF THREE SUBPROGRAMS THAT RECALCULATES
THE DUE DATES AND START TIMES FOR TASKS IN THE MASTER ARRAY. THIS
SUBROUTINE IS CALLED BY PUSHBK1 AFTER A CONFLICT EXISTS BETWEEN THE
TASK BEING ASSIGNED AND A TASK ALREADY INCLUDED IN THE MASTER ARRAY.
THIS SUBPROGRAM ENSURES THAT THE SOURCES (ON PRECEEDING OPERATIONS)
THAT PROVIDE THE RAW MATERIAL FOR THE TASK BEING PUSHED BACK ARE
AVAILABLE ON TIME.

AUTHOR: ERIC SCHILD

SUBROUTINE PSHBK2(REOTIM,R)
INTEGER TIME(18.4).POLICI(18,4.-.4),PRTY(18,4).CPTY(4.0PER.

AFLAG.G.T.L,W.COD.DUE,PROC,MACH,PRATE.PROW(26),
ftSICE.NM.N.TROW.INDX(4.18).MASTER1500.4),mSTRk2000N.
ALINKPR(1500).LINKSR(1500).LNKPR(2000),LNKSR(3000).ROW.TRNSFR(5).
ANAR(2:.TAIL(72).HEAD( 72),LSI:E(72).TAL(1500).HED(1500),
ALSI2(1500).BEHIND,AHEAD.ITAIL,POLI.NUM.LIST,INDEX,R,
kOVRLAP.IDLE.REOTIM.RW.RW1
COMMON /MODL10/ TIME.POLICY.PRTY,CPTY.OPER.FLAG.G.T.L.W.COD,

ADUE.PROC,INDX.PRATE.MACH.PROW,TROW.NM
COMMON /MODL11/ MASTER,MSTR.LINKPR.LINKSR.LNKPR.LNKSR.HEAD.

*TAIL.HED.TAL.LSIZE,LSIZ.TRNSFR.NAR

IF THE LAST ROW CONSIDERED WAS NOT THE TAIL OF LIST. CONTINUE

RW=HEDR>
IF(RW.EQ.0)GO TO 35
RW1= MSTR(RW)

COMPUTING THE OVERLAP

OVRLAP=MASTER(RW1,1)-REOTIM

IF NO OVERLAP. CONSIDER THE NEXT RAW MATERIAL SOURCE IN LIST

IFOVRLAP.LE.0)GO TO 30
BEHIND=MASTER(RW1.2)

C

C

MASTERRW1,1=MASTER(RW1,1)-OVRLAP
MASTER(RW1,2)=MASTER(RW1.2)-OVRLAP

CHECKING RAW MATERIAL SOURCE FOR TASK THAT HAS BEEN PUSHED BACK

IF TASK IS DEVELOPED ON DRYER OPERATION, SKIP CALL TO PUSHBK3

IF(MSTR(HED(RW1)).LE.0)G0 TO 25
CALL PSHBK3(MASTER(RW1,3),RW1)

CHECKING NEXT TASK IN LIST

RW1=LINKSR(RW1
L

IF LAST ROW CONSIDERED WA' A T THE TAIL OF THE LIST. CONTINUE

IF,RW1.EQ.0)G0 TO 30
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C COMPUTING IDLE TIME

IDLE=BEHIND-MASTER(RW1.1)

UPDATING OVERLAP

OVELAP=OVRLAP-IDLE
GO TO 20

30 RW=LNKSR(RW)
GO TO 15

35 CONTINUE
RETURN
END
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THIS SUBPROGRAM IS THE THIRD OF THREE SUBPROGRAMS THAT RECALCULATES
THE DUE DATES AND START TIMES FOR TASKS IN THE MASTER ARRAY. THIS
SUBROUTINE IS CALLED BY PUSHBK1 AFTER A CONFLICT EXISTS BETWEEN THE
TASK BEING ASSIGNED AND A TASK ALREADY INCLUDED IN THE MASTER ARRAY.
THIS SUBPROGRAM ENSURES THAT THE SOURCES (ON PRECEEDIG OPERATIONS)
THAT PROVIDE THE RAW MATERIAL FOR THE TASK BEING PUSHED BACK ARE
AVAILABLE ON TIME.

AUTHOR: ERIC SCHILD

SUBROUTINE PSHBK3(REQTIM.R)
INTEGER TIME(18.4).POLIC1(18.4.7.4),PRTY(18.4).CPTY(4OPER.

AFLAG.G.T.L.W.COD.DUE,BROC.MACH.PRATE.PROW(25).
*SIZE.NM.N.TROW.INDX(4.18).MASTER(1500.4).MSTR(2000).
ALINKRRc15003.LINKSR(1500).LNKPR(2000).LNKSR(2000),ROW.TRNSFR:5,,
ANAR(2).TAIL.72:,HEAD72).LSIZE(72).TAL1500).HED(1500).
ALSIZ(1500).BEHIND.AHEAD.ITAIL.POLI.NUM.LIST.INDEX.R.
AOVRLAP.IDLE.REOTIM.RW.RW1
COMMON .'mODL10: TIME.POLICY.PRTY.CPTY.OPER,FLAG.G.T.L.W.COD.

ADUE.PROC.INDX,PRATE.MACH.PROW,TROW.NM
COMMON /MODL11r MASTER.MSTR.LINKPR.LINKSR.LNKPR.LNKSR.HEAD.
ATAIL.HED.TAL.LSIZE,LSII.TRNSFR.NAR

r

C IF THE LAST ROW CONSIDERED WAS NOT THE TAIL OF LIST. CONTINUE
C

RW=HED(R)
15 IF(RW.EQ.0)GO TO 40

RW1= MSTP.(RW)

C COMPUTING THE OVERLAP
r

OVRLAP=mASTER:RW1.1,REOTIM

C IF NO OVERLAP. CONSIDER THE NEXT RAW MATERIAL SOURCE IN LIST
C

20 IF(OVRLAP.LE.0)G0 TO 35
PEHIND=MASTER(RW1.2)

r

C RECALCULATING DUE DATES AND START TIMES
r

MASTER(RW1.1)=MASTER(RW1.1)OVRLAP
MASTER(RW1.2)=MASTER(RW1.2)OVRLAP

CHECKING RAW MATERIAL SOURCE FOR TASK THAT HAS BEEN PUSHED BACK

IF TASK IS DEVELOPED ON DRYER OPERATION. WRITE ERROR

IFMSTR(HED(RW1)).LE.0)GO TO 30
WRITE(5.25

25 BORMAT(SX.'ERROR IN LINKED LIST--TRACES TOO MANY OPERATIONS'
WRITE(5,25) MSTR(HEDRW1))

25 FORMAT(T2.'ERROR IN LINKED LIST',I5)
STOP

CHECKING NEXT TASK IN LIST

RW1=LINKSR(RW1)
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C

C IF LAST ROW CONSIDERED WAS NOT THE TAIL OF THE LIST. CONTINUE
C

IF(RW1.E0.0)G0 TO 35

C COMPUTING IDLE TIME
r

IDLE=PEHIND-MASTER(RW1.1)
C

C UPDATING OVERLAP

OVRLAP=OVRLAP-IDLE
GO TO 20

35 RW=LNKSR(RW)
GO TO 15

40 CONTINUE
RETURN
END
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A.2.3 Variable Definitions and Listing of Time-phasing
Program

CODE - Veneer code.

COD1(i,j,k) Veneer task code array; used to record the
veneer codes of the ith task assigned to the jth machine of
the kth operation. i=1,50, j=1,18, k=1,3.

COMPL - Completion time of veneer task.

COUNT(i,j) - Total number of tasks assigned to ith machine
of the jth operation. i=1,18, j=1,3.

CPTY(i) - Machine capacity of ith operation. i=1,3.

DAY - Current day.

DDAT(i,j,k) Due date of the ith task assigned to the 5th
machine of the kth operation. i=1,50, j=1,1S, k=1,3.

END(i) - Completion time of ith operation. i=1,3.

GMIN - Earliest start time among all operations.

NDAYS(i) - Makespan of ith operation. i=1,3.

NTSK(i,j,k) - Total number of tasks assigned to the kth
machine during the ith shift of the jth day. i=1.3,
j=1,100, k=1,18.

MXT(i) - Completion time of shift i. i=1,3.

OP - Operation with the earliest start time.

PP.(i,j,k) - Production rate of the ith task assigned to the
jth machine of the kth operation. i=1,50, j=1,18, k=1,3.

PRAT - Production rate of veneer task.

?RID - Veneer code identification.

PP.TM(i,j,k) - Processing time required for the ith task
assigned to the jth machine of the kth operation. i=1,50,
5=1,18, k=1,3.

SDATti,j,ki Start time of the ith task assigned to the jth
machine of the kth operation. i=1,50, j=1,18, k=1,2.

SHF - Current shift.
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SHFT(i) Starting shift for ith operation. i=1,4.

START(i) - Starting day for ith operation. i=1,4.

STET - Start time of veneer task.

TSK- Task number.
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FEB. :C. 1984
C

C THIS PROGRAM IS THE MAIN DRIVER FOR A ROUTINE THAT TIME PHASES THE
C THREE SCHEDULED LISTS (CREATED IN SUBROUTINE TALLY). THIS PROGRAM
C SPECIFICALLY READS IN EACH SCHEDULED LIST AND CALLS THE APPROPRIATE
C SUBROUTINES TO TIME PHASE THE TASKS.
C
C AUTHOR: ERIC SCHILD
C

PROGRAM TSKALC
INTEGER CPTY(3),OPER.MACH,SHF,DAY,NTSK(3,100,18),TSK,PFLAG.

APRID,COD1(50.18.3).COUNT(18.3),OP,CODE.COMPL.STRT.NDAYS(3).
APRAT,SHFT(4),GMIN.END(3).START(4).PR(50.18,3),DDAT(50.18.3),
ASDAT(50,18,3),PRTM(50,18,3),NXT(3)
COMMON /MODL14/ END.START.OP.GMIN,NDAYS.OPER,CPTY,COUNT.NTSK.
AMACH.PR,COD1,DDAT,SDAT,PRTM,SHFT

C MACHINE CAPACITY FOR THE THREE OPERATIONS

DATA CPTY/18,5,7/
GMIN=30000

C

DO 55 OPER=1,3
C

C INITIALIZING TASK COUNTER
C

DO 8 3=1.18
COUNT(2.0PER)=0

a CONTINUE
C

GO TO (10.15.20) OPER
r.

C PATCHER OPERATION

10 CALL ASSIGN(1,'SY:PATTSK.DAT')
GO TO 40

C 20INTER OPERATION
C

17, CALL ASSIGN(1,'SY:30ITSK.DA:',
GO TO 4.:

r

: DRYER OPERATION

30 CALL ASSIGN(1, SY:DRYTSK.DAT')
r

C READING IN THE TASKS FROM THE CURRENT SCHEDULED LIST.
C

10 READ(1.45,END=50) COMPL,STRT.CODE.PRAT.MACH
45 FORMAT(T2.2I6,I4.IG.13)

COUNT(MACH.OPER)=COUNT(MACH.OPER)+I
PRIM(COUNT(MACH.OPER).MACH.OPER)=COMPL-STRT
COD1COUNT(MACH.OPER).MACH.OPER)=CODE
DDATCOUNT( MACH.OPER).mACH.OPER)=COMPL-21G00
SDAT(COUNT(MACH.OPER.MACH.OPER)=STRT-21600
PP(00UNT(MACH.OPER),MACH.OPER)=PRAT
30 TO 40
CONTINUE
CALL CLOSE(1)
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55 CONTINUE

CALL DAYS
CALL STIME
CALL TSKEL2
STOP
END
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FEB. 22. 1984

THIS SUBROUTINE COMPUTES THE TOTAL NUMBER OE DAYS THAT ARE RE-
%TEED TO PRODUCE ALL OF THE TASKS ON THE M MACHINES OF THE
CURRENT OPERATION. IT ALSO DETERMINES THE EARLIEST START TINE
AND LATEST COMPLETION TIME FOR THE CURRENT OPERATION.

AUTHOR: ERIC SCHILD

SUBROUTINE DAYS
INTEGER CPTY(3).OPER.MACH.SHF.DAY,NTEK(3.100.13).TSK.PFLAG.

APRID.COD1(50.18.3).COUNT( 18.3).0P,CODE.COMPL.STRT.NDAzS.3,.
hPRAT.SHET(4).GMIN.END(3:.START(4;.PR(50.18.3:.DDAT50.13.2..
ASDAT:50.18.3).PRTM(50.18.3).NT(3)
COMMON ,MODL14/ END.START.OP.GMIN.NDAYS.OPER.CPTY.COUNT.NTSK.
#MACH.PR.CODI.DDAT,SDAT.RRTM,SHFT

C

C INITIALIZING START TIME AND COMPLETION TIME STATISTICS
C

DO 50 OPER=1.3
START(OPER)=20000
END(OPER)=-30000
DO 20 MACH=1.CPTY(2PER)

C

C START TIME COMPARISON
C

IESDAT(COUNT(MACH.OPER).MACH.OPER).GE.START,OPER»GO TO 10
START(OPER)=SDAT(COUNT(MACH.OPER),MACH.OPER)

C

C COMPLETION TIME COMPARISON

10 IF(DDAT(1.MACH.OPER).LE.END(OPER))G0 TO 20
END(OPER)=DDAT1.MACH.OPERi

20 CONTINUE
C

C RESCALING START TIMES FOR EACH TASK ASSIGNED TO CURRENT OPERATION

DO 40 MACH=1.CPTY(OPER)
DO 30 TSK=1.COUNT(MACH.OPER)
SDAT(ISK.MAOH.OPER)=SDATiTSK.MACH.OPERi-START(OPER41440
CONTINUE
CONTINUE

COMPUTING MAKEEPAN

NDAYS(OPER)=NINT(FLOATEND(OPER -STARTOPER))/1440.)

IF START TIME IS SMALLER THAN EARLIEST START TINE AMONG THE
OPERATIONS ALREADY CHECKED. RETAIN START TIME.

IF START(OPER).GE.GmIN/G0 TO 50
;MIN= START(OPER)
OP=OPER
CONTINUE
;,ETUPN
ENE
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C APRIL 8,1994
iC

C THIS SUBPROGRAM IS USED TO WRITE THE START TIMES FOR EACH
C OPERATION IN A FILE NAMED START.DAT. THIS IS DONE SO THAT THE
C CORRECT STARTING TIMES WILL BE USED FOR EACH OPERATION IN THE
C REPORT GENERATION PHASE.

C AUTHOR: ERIC SCHILD

C

SUBROUTINE STIME
INTEGER OPTY(3),OPER.MACH.SHF.DAY,NTSK(3.100.1S).TSK.RFLAG.

*PRID,COD1(50.18.2),COUNT(18.2).0P.CODE.:OmPL,STET.NDWIS(3).
APRAT,SHET4).GmIN.END(2).START(4).PR(50.18.3).DDAT(50.13.3).
ASDAT(50,18.3).STD(4).B,PRTM(50.18.3).NXT(2)
REAL A.C.DIFF
COMMON /MODL14/ END,START,OP.GMIN,NDAYS.OPER.CPTt.COUNT.NTSK.

*MACH.PR.CODI.DDAT.SDAT,PRTM.SHFT

CALL ASSIGN(3,'Sf:START.DAT')
DIFF=ABS(FLOAT(GMIN))/1440.
STD(4)=NINT(DIFF)+1
SHFT:4:=1
DO 20 1=1,3

C IF SMALLEST START TIME, SET START TIME EOUAL TO 1.
C

IF(I.NE.OP) GO TO 5
STD(I) =1
cHFT(I)=1
GO TO 20

C

C CALCULATING START TIME

A=FLOAT(START(I)-GMIN)/1440.
B=IFIX(A)
C=A-FLOAT(B)
STD(I)=B+1
IF(C.GE.1./2.)G0 TO 10
SHFT(I)=1
GO TO 20

10 IF(C.GE.2./3.)G0 TO 15
SHFT(I)=2
GO TO 20

iv SHFT(I) =3
22 CONTINUE

WRITE(3.25) DIEFETD(4).SHET(4),CETD(M),SHET:m=1.3)
25 FORMATTO.E6.2.812)

RETURN
END
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C

C JUNE 3. 1984

C THIS SUBPROGRAM TIME PHASES THE SCHEDULED TASKS ASSIGNED TO EACH
C MACHINE OF THE CURRENT OPERATION.

C AUTHOR: ERIC SCHILD
C

SUBROUTINE TSKFL2
INTEGER CpTy(3).0PER.MACH,SHF,DAf.NTSK(3.100.13).TSK.PFLAG.
,E,RID.COD1(50.18.3).COUNT( 18.3).0P,CODE.COMPL.STRT,NDA'IS(3).
.1,PRAT.sHFT4.J.GmIN.END(3).START4).PR50.1S.3).DDAT50.13.3).
ASDAT(50,18.3).NSHFT,TIME.TIMAV.PRTM(50,18.3).NXTt3,
COMMON ,MODL14i END.START.OP.GM/N.NDAYS.OPER.CPTY.COUNT.NTSK.
*MACH.PR.COD1.DDAT.SDAT.PRTM.SHET

C

C SETTING THE SHIFT CHANGE ARRAY

NXT(1)=4S0
NXT(2)=9G0
NXT(3)=1440

C

C IF ALL OPERATIONS HAVE BEEN TIME PHASED. RETURN
C

DO 90 OPER=1.3
C

GO TO (1.2,3) OPER
C

C PATCHER OPERATION
r

1 CALL ASSIGN(4,'SY:SE02.DAT')
GO TO 4

C JOINTER OPERATION

CALL ASSIGN(4,'SY:SE03.DAT')
GO TO 4

C DRYER OPERATION

CALL ASSIGNt4.'SY:SE04.DAT')

C IF ALL MACHINES HAVE BEEN TIME PHASED. TIME PHASE NEXT OPERATION
C

DO 80 MACH=1.CPTY(OPER)
NSHFT=SHFT OPER,

C INITIALIZING FORMATTING ARRAY

DO 10 K=1,NDAYS(OPER)
DO 5 J=1.3
NTSK(J.K.MACH)=0
CONTINUE

10 CONTINUE

C INITIALIZING TASK COUNTER

TSK=COUNT(mACH.OPER)
PFLAG=0
DO 70 DAY=I,MDAYS(OPER)



IF(DAY.E0.1)G0 TO 15
NSHFT=1

15 DO SO SHF=NSHFT,S
C

C SET CURRENT TIME TO END OF SHIFT

TIME=DAYA1440+NXT(SHF)
C
C IF TASK COUNTER LESS THAN 1, CONTINUE
C

CC IF(TSK.LT.1) GO TO 50

C IF START TIME FOR TASK IS LESS THAN CURRENT TIME, ASSIGN TASK
C TO CURRENT SHIFT
r

IF(TIME.GT.SDAT(TSK.MACH,OPER))G0 TO 30
IFPFLAG.E0.1)G0 TO 55

C

C CREATING IDLE SHIFT
r

PRID=-1
PQTY =0

WRITE4,35) PRID,POTY,MACH,SHF
GO TO 60
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C COMPUTING AVAILABLE TIME

30 TIMAV=TIME-SDATCTSK,MACH.OPER)
PFLAG=0

C

C IF PROCESSING TIME FOR TASK GREATER THATN AVAILABLE TIME, ASSIGN
C PART OF TASK TO CURRENT SHIFT

IF:PRTMCTSK,MACH.OPER).GT.TIMAV,G0 TO 40
r

C ASSIGNING TASK TO CURRENT SHIFT
C

PRID=COD1(TSK.MACH.OPER)
POTf=FLOAT(PRTMtTSK,MACH.OPER))*FLOAT(PRTSK.MACH.OPER,',1)000C.
PRTM(TSK.MACH.OPER)=0
NTSK(SHF.DAf.MACH)=NTSK(SHF.DAY.MACH-,1
WRITE(4.25, PRID.POTY.MACH.SHF.DDAT(TSK.MACH.OPER)

C DEINOREMEOTING TASK COUNTER

TSK=TSK-1
PFLAG=1
GO TO 20

ASSIGNING PART OF TASK TO CURRENT SHIFT
r

40 PRID=COD1(TSK,MACH.OPER)
POTY=FLOATTIMAV,AFLOAT:PR(TSK.MACH.OPER)/, 100000.
PRTMITSK.MACH.OPER/=PF.TM(TSK.MACH.OPER)-TIMAV
OTSV( SHF.DAY,MACH)=NTSK(SHF.DAY.MAOH +1
WRITE4.85) PRID.POn.MACH.SHF.DDAT,TSK.MACH.OPER,
STAT,TSK.MACH.OPER)=TIME
GO TO GO
IF,PFLAG.E0.1.150 TO 55
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C CREATING IDLE SHIFT
C

PPID=-1
POTY=0
WRITE(4,85) PRID,POTY.riACH.EHE

55 PFLAG=0
60 CONTINUE
'0 CONTINUE
SO CONTINUE

CALL CLOSE(4)
35 FORMATI4.F6.2,13,14.16)

CALL WRNTSK
90 CONTINUE

RETURN
END
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C
C FEB. 22. 1994
C

C THIS SUBPROGRAM IS USED TO CONSTRUCT THE FORMATTING FILES
C (ENTRY2.DAI.C'qTRY3.DAT.AND ENTRY4.DAT) THAT WILL BE USED ALONG
C SIDE THE SEQUENCING FILES %SEL12.DAT.SE03.DAT. AND SEQ4.DAT) IN
C THE REPORT GENERATION PHASE.

C AUTHOR: ERIC SCHILD
C

SUBROUTINE WRNTSF(
INTEGER CPTY(3),OPER.mACH,SHF,DAY.NTSK(3.100.19).TSK,PFLAG.

1PRID.COD1(50.18.3).COUNT(18.3),OP.CODE.COMPL.STRT.NDAYSk3).
iPRAT.SHFT4).GMIN.END(3).START(4).PR(50.19.3).DDAT(50.18.3).
SDAT( 50.19.3).hAXTK(3.50).PRTh(50.19.3).NXT(3)
COMMON iMODL14/ END.START.OP.GMIN.NDAYS.OPER.CPTY.COUNT.NTSK.

AMACH.PR.COD1.DDAT,SDAT.PRTM.SHFT
DO 4 J=1,NDAYS(OPER,
DO 3 K=1.3
MAXTK(K.2)=1

3 CONTINUE
4 CONTINUE

GO TO 5.10,15) OPER
C

C PATCHER OPERATION
C

5 CALL ASSIGN(1.'SY:ENTRY2.DAT')
GO TO 20

r

JOINTER OPERATION

10 CALL ASSIGN(1.'SY:ENTRY3.DAT')
GO TO 20

: DRYER OPERATION

15 CALL ASSIGN(1. SY:ENTRY4.DAT')
2:: DO 35 DAY=1.NDAYS(OPER)

DO 30 3HF=1.3
DO 25 MACH=1,CPTY(OPER)

C

IF TASK COUNTER FOR A.GIVEN MACHINE ON A GIVEN SHIFT IS LESS
THAN THE MAXIMUM NUMBER OF TASKS ALREADY ASSIGNED DURING THIS
SHIFT. SKIP

IFNTEK(SHF.DAY.MACH).LT.MAXTK(SHF.DAt), GO TO T.5
mAXTYtSHE.DAY)=WISK,SHF,DAY.MACH:
CONTINUE
CONTINUE
CONTINUE

C WRITING FORMATTING VARIABLES ON THE APPROPRIATE FILE
r

DO 45 DAY=1,NDAYS(OPER)
WRITE(1.40) (MAXTK(SHF.DAY).SHF=1.3)

40 FORMATT2.3I2
45 CONTINUE

CALL CLOSEI)
RETURN
END
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APPENDIX A.3 VARIABLE DEFINITIONS AND PROGRAM LISTING
FOR PHASE THREE

CONST Panel construction.

CPTY(i) - Machine capacity for the ith operation. i=1,4.

DASH(i) - A character array of dashes. i=1,132.

DAY - Current day..

DAYS - Day a task is due.

MATE - Task due date.

DIFF - The time difference between the start of the first
operation and the start of the spreader operation.

DNAM(i) - A character array giving the day header, "DAY:'.
i=1,5.

EQUAL(i) - A character array of equal signs. i=1,132.

EXT(i) - A character array indicating whether the panel is
an exterior or an interior type panel. i=1,3.

GRADE(i) - A character array giving the panel grade. i=1,5.

HEAD(i,j) - A character array giving the column headings for
the ith operation. i=1,4, j=1,33.

J - Operation index presently being formatted.

LEN - Panel or veneer length.

LIST(i) - Operations to be formatted. i=1,4.

MACHID - Machine to be used to process a task.

MAXTX(i,j) - Maximum number of tasks produced during the ith
shift on the jth day. i=1,3, j=1,50.

N - The machine that the last task was formatted on.

OPER(i) - A character array giving the name of each
operation, "SPREADER", PATCHED. ", "JOINTER", or "DRYER".
i=1,9.

PERIOD - The shift that a task will be processed.



196

FERNAM(i,j) - A character array giving the name of the ith
shift, "GYD ", "DAYS", or "-WC". i=1,4, j =1,6.

PMACH(i) - Number of tasks assigned to the ith machine on
the current shift. i=1,16.

FNUM(i) - Total number of lines that have been used to
format the ith machine. i=1,16.

FQTY - Production quantity.

PRODID - Task identification code.

FRODQT - Production quantity.

S - The shift a task is due.

SHF(i,j) A character array used to translate S into its
appropriate character string (CYD, DAYS, or SWG). i=1,3,
j=1,4.

SHFT(i) - Starting shift for ith operation. i=1,4.

SHIFT - Current shift.

SNAM(i) - A character array giving the shift header,
"SHIFT:". i=1,7.

START(i) - Starting day for ith operation.

THK(i) - A character arrray giving the panel thickness.
i=1,5.

TYPE(i) - A character array giving the panel type (sanded,
siding, duraply, marine, or sheathing). i=1,3.

WIDTH(i) - A character array giving the veneer width.
i=1,2.
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DATE: 25 AUG. 1983

THIS PROGRAM INITIATES THE REPORT GENERATION PHASE.

AUTHOR: ERIC SCHILD

PROGRAM OUTPT
INTEGER MAXTK(3.50).CONST.LEN,CPTn4).LFLAG.PRODID.SHIFT,mACHID.

ADAY.Z,N.PNUM(18).LIST(4),POTY.P,MACHt18).PERIOD,PMACH.18
START4).DDATE.SHET4).DAYS.S
DrIE THK(8),GRADE(8).TYPE(5).EXT(5),WIDTH(2).PERNAm4.6).

*DAT(9).HEAD(4.33).DASH(132).DNAM(5).SNAM(7).
kOPER(4.8).EQUAL(132),SHF(3.4)
REAL DIFF,PRODDT
COMMON / MODEL1/ MAXTK.CPTY.CONST.LEN.START,DAYS.DDATE.S.SHET
COMMON /MODELS./ PRODOT,PRODID.SHIFT.hACHID.N.PNUM.DIFF.
APMACH.J.DAt.PERIOD.LFLAG.POTY.SHF
COMMON /MODEL3/ THK.GRADE.TYPE.EXT.WIDTH
COMMON ,MODEL4/ PERNAM.HEAD.DASH.DOAM.SNAM.OPER.EOUAL

r

C READS THE NECESSARY CHARACTER STRINGS IN PER.DAT TO FACILITATE
C THE CONTRUCTION OF THE SHIFT HEADERS, OPERATION HEADERS.
C AND MACHINE HEADERS.

CALL ASSIGN(3.'SY:PER.DAT')
DO 10 L=1,4
READ (3.5) OPER(L.M),M=1.3).(PERNAM(L.M),M=1.6).

7.(HEAD(L.M).M=1.33)
5 FORMAT ,8A1.6A1.33A1)
10 CONTINUE

READ (3.15) IrNAM(M),M=1.4).(SNAM(M).M=1,6)
15 FORMAT (4A1.6A1)

CALL CLOSE:3)

C READING IN THE START TIMES FOR EACH OPERATION

CALL ASSIGN(3,'SY:START.DAT')
20 READ(3.25) DIFF,(START(M),SHFT(M).M=1.4)
25 FORMAT(T2.F8.2.812)

CALL CLOSE(3)
r

C SETTING MACHINE CAPACITY FOR THE FOUR OPERATIONS.

DATA CPTY./G .18.5,7/
DATA SHEi'f3' 'D', 'S' , 'Y' , 'A' , 'W' . 'D' 'Y' 'G'

DO 35 L=1,132
DASH(L)='-.
EOUAL(L)='='

35 CONTINUE

CALL DATE(DAT)

C MAIN HEADER.

WRITE 6.40) J:liAT(M).M=1,9 ,DASH(M),M=1,131).
di*ASHM).M=1.131

40 EORMATY1'.'DRY-END SCHEDULE'/T2.'CBP-LEBANON'.95X.
7.9A1//T2.131A1/12.131A1



C

C

WRITE(5.45,
45 FORMAT(T2.'WHICH OPERATION SCHEDULES'/

*T:.'WOULD YOU LIKE LISTED: .$)
ACCEPTA,(LIST(M),M=1.4)
3=1

TO IF (1.GT.4) GO TO 75
DO 35 K=1.4
IE(LIST(K).E0.3)G0 TO 60
CONTINUE
GO TO 70

OPERATION HEADER.

60 WRITE 06,65) (OPER(1.M).M=1.3)
65 FORMAT (72,8A1 iT2.'OPERAIION'i

CALL OPENFL
CALL TCODE

70 3=3+1
GO 70 50

7.! CONTINUE
STOP
END

198



FEB. 22. 1084
r

C THE PRIMARY PURPOSE OF THIS SUBPROGRAM IS TO OPEN AND READ THE
C ENTRYCZ.DAT FILES. IT ALSO IS USED TO OPEN THE SCHEDULED TASK(
C FILES CSEQEJ.DAT , OUTPUT TT%ES .mACHEJ.DAT). AND THE ARCHIVAL
C FILES THAT WILL BE USED TO TRANSLATE THE NUMERIC IDENTIFICATION

CODE IN TO READAELE CHARACTER STRINGS.
r

C AUTHOR: ERIC SCHILD
C

C

30
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SUBROUTINE OPENFL
INTEGER MAXTK(3,50),CONST.LEN.CPTY(4),LELAG.PRODID,SHIFT,MACHIP.

ADAY.J.N.PNUM(18).SHFT.4).POTY.P,MACH.18-PERIOD.PMACH18 .

ASTART4),DDATE.DAYS.S
BYTE THi.(8).GRADE(8).TYPEk5,,EXT(5).WIDTH(2).PERNAmi4.6J.

ATIM(8).DAT(9).HEAD( 4.33).DASH(132).DNAm(5).SNAM(7).
hOPER4.8).EQUALL132).SHF(3.4)
REAL DIFF.PRODOT
COMMON iMODEL1i HAXTK.CPTY.CONST.LEN,START.DAYS.DDATE.S.SHET
COMMON :MODELZ/ PRODOT.PRODID.SHIFT.MACHID.N.PNUM.DIFF,
APmACH.J.DAI.PERIOD,LFLAG.PQTY.SHF
COMMON ,'MODELS; THK.GRADE.TYPE.EXT.WIDTH
COMMON mODEL4/ PERNAM.HEAD.DASH.DNAM.SNAM.OPER.EQUAL
GO TO (10.20.30.40) 2

FILES REQUIRED FOR THE SPREADER OPERATION

CALL ASSIGN(I, SY:ENTRY1.DAT')
CALL ASSIGNk3. SY:SEGI.DAT
OPEN(UNIT=4.TYPE= OLD ,ACCESE='DIRECT'.NAME= SY:PANCO.DAT .

i:RECORDSIZE=20.READONLI)
GO TO 50

FILES REQUIRED FOR THE PATCHER OPERATION

CALL ASSIGN1,'Sf:ENTRY2.DAT'))
CALL ASSIGN3.'SY:SE02.DAT')
OPEN(UNIT=4,TYPE='OLD'.ACCESS='DIRECT'.NAME= SY:INVDEV.DAT .

-tRECORDSI2E=5.READONLY)
GO TO 50

FILES REQUIRED FOR THE JOINTER OPERATION

CALL ASSIGN(1, SY:ENTRY.S.DAT )

CALL ASSIGN(0. SY:SEQ3.DAT')
OPEO.UNIT=4,TYPE='OLD .ACCESS='DIRECT .NAME= SY:INVDEV.DAT'.

;;RECORDSICE=5.READONL'I)
GO TO 50

C

C FILES REQUIRED FOR THE DRYER OPERATION

10 CALL ASSIGN(1.'SY:ENTRY4.DAT')
CALL ASSIGN(3.'SY:SE04.DAT
OFENOJNIT=4.TYPE= OLD .ACCESS= DIRECT'.NAME= 3::DR/DEV.DAT
1RECORDSICE=15.READONL:
CALL ASSIGN(-, Si:MACH15.DAT',
CALL ASSIGN,S.'SY:MACH26.DAT
:ALL 4SSIGN,9. Sf:mACH3-.DAT
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CALL ASSIGN(10. SY:MACH4S.DAT')

C SETTING UP THE FORMATTING VARIABLES
C

DAI=START(J)
READ(1,GO.END=70) kMAXTK(SHIPT,DAY).SHIFT=1,3,

6C' FORMAT(72.3'2)
DAf=DAY+1
GO TO 57,
CONTINUE
CALL CLOSE(1)
RETURN
END
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DATE: 25 AUG. 1983

THIS SUBPROGRAM READS THE SCHEDULED TASKS FROM SEOC3.DAT.
TRANSLATES THE NUMERIC PRODUCT IDENTIFICATION. AND
ENSURES THAT THE TASKS ARE ENCODED IN SUB. CHCODE. IT ALSO
CHECKS FOR SHIFT CHANGES AND CALLS THE APPROPRIATE SUBROUTINE
WHEN A CHANGE HAS OCCURRED. AFTER ALL TASKS HAVE BEEN
ENCODED. IT MAKES A FINAL CALL TO SUP. RESLI WHERE THE
RESULTS ARE SENT TO THE LINE PRINTER.

AUTHOR: ERIC SCHILD

SUBROUTINE TCODE

INTEGER MAXTK(3.50).CONST.LEN.CPTY(4).LELAG.PRODID.SHIFT.MACHID.
ADAi,J.N.PNUti(13).SHET( 4).POTY.P.MACH(18).PERIOD.PMACH(18).
ASTART(4).DDATE.DAYS.S.LPRID
BYTE THK(8).GRADE.8).riPE(5).EXT(5).WIDTH,2).PERNAM(4.6).

ATIMi8).DAT(9).HEAD(4.33).DASH(132).DNAM(5).SNAM(7).
AOPER4.8/.EaUAL(132).SHF(3.4)
REAL DIEF.PRODOT
COMMON ,MODEL1/ MAXTK.CPTY.CONST.LEN.START.DAYS.DDATE.S.SHET
COMMON /MODEL2/ PRODOT.PRODID.SHIET.MACHID.N.PNUM.DIFF.

APMACH.J.DAt.PERIOD.LELAG.POTY.SHF
COMMON /MODEL3/ THK.GRADE.TYPE.EXT.WIDTH
COMMON /MODEL4, PERNAM.HEAD.DASH.DNAM.SNAM.OPER.EQUAL

.0 INITIALIZING STARTING CONDITIONS

N=I
DO 5 1=1.18
PNUM(I)=0
PMACH(I)=0
CONTINUE
LELAG=0
DAY=START(2)
SHIET=SHET(1)

C READING IN THE 'SCHEDULED TASK
r

:1-1.37.1)G0 TO 20
10 READ (3.15.END=85) PRODID.POTY,mACHID.PERIOD
IS FORMAT (14.110.13.14)

GO TO 30
READ (2.25.END=B5, PRODID.PRODOT.MACHID.PERIOD.DDATE
FORMAT (I4.ES.Z.I3.14.IG)

C
INCREMENTING MACHINE COUNTER AND SHIFT COUNTER

CALL DUEDAT
30 PMACH(MACHID)=PMACH(MACHID)+1

PNUM(MACHID)=PNUM(MACHID)+1
L

C AVOID CALL TO SUE. INPT IF PRODID IS NEGATIVE.

IF l':,RODID.LT.0) GO TO 38
IF (PRODID.EO.LPRID) GO TO 36
CALL INPT
LPRID=PRODID
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C

C CHECKING FOR A MACHINE CHANGE

38 IF (MACHID.NE.N)G0 TO 40
C

C MACHINE CHANGE HAS NOT OCCURRED-CHECKING FOR A SHIFT CHANGE
C

IF ,PERIOD.EQ.SHIFT.AND.PRODID.GE.0) GO TO 70

C SHIFT CHANGE HAS OCCURRED
C

PMACH(N)=PMACH(N) -I
GO TO 45

C

C MACHINE CHANGE HAS OCCURRED-SETTING HEADER FLAG SO THAT SHIFT HEADER
C WILL NOT PE PRINTED IN SUB. HEADER

40 PNUM(N)=PNUM(N)+1
LFLAG=I

C

C CHECKING TO SEE IF BLANKS ARE REQUIRED BETWEEN LAST TASK
C AND THE NEW SHIFT HEADER.

45 IF :PMACH(N).LT.MAXTK(SHIFT.DAY)) GO TO 50
CALL HEADR
GO TO GO

50 CALL BLANKS
CALL HEADR

C

C CHECKING FOR IDLE SHIFT FLAG. IF TRIPPED. SKIP THE CALL TO
C SUP. CHCODE AND INITIALIZE THE ?MACH COUNTER TO ZERO.

IF (PRODID.LT.0) GO TO G5
CALL CHCODE

r

C RETAIN MACHINE IDENTITY OF PREVIOUSLY ENCODED TASK.

N=MACHID
GO TO 10.20.20.20) J

S5 N=MACHID
Pi-IACH(N)=0

PNUt.(N)=PNUMN)-1
GO TO (10,20.20,20) J

C

H=MACHID
CALL CHCODE
GO TO 10,30.20.30 J
CONTINUE
CALL CLOSE(3)
CALL CLOSE(7)
CALL CLOSE(S)
CALL CLOSE(9)
CALL CLOSE(10)
CLOSE(UNIT=4)

WRITE CONTENTS OF OUTPUT FILES BEFORE RETURNING
TO SUF. OUTPT.

CALL RESLT
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RETURN
END
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APRIL 3.1984

THIS SUBPROGRAM RECALCULATES THE DUE DATES FOR THE TASKS
ASSIGNED TO THE PATCHER. JOINTER. AND DRYER OPERATIONS.

AUTHOR: ERIC SCHILD

SUBROUTINE DUEDAT
INTEGER MAXTK(3.50),CONST.LEN.CPTY(4).LFLAG.PRODID.SHIFT.mACHID.

ADAY.J.N.PNUM(18).EHET4).POn.P.MACH(18:.PERIOD.PhIACH(:8).
ASTART(4).DDATE.DAYS.S
BYTE THK(8).GRADE3).TYPE(5).EXT(5).WIDTH2).PERNAH(4.6).
*TIM8).DAT(9).HEAD(4.33.DASH(132).DNAh(S).SNAM7 .

kOPER(4.8).EOUAL:12:;.SHF:3.4)
REAL DIFF.PRODOT
COMMON ,MODEL1/ MAXTK.CPTY.CONST.LEN.START.DA.S.DDATE.S.SHFT
COMMON /MODEL:, PRODOT.PRODID.SHIFT.MACHID.N.PNUM.DIFF.
4:PmACH.1.DAY.PERIOD.LFLAO.POTY.SHF
COMMON imODEL3/ THK.GRADE.TYPE.EXT.WIDTH
COMMON iMODEL4/ PERNAm.HEAD.DASH.DNAM.SNAM.OPER.EOUAL

A=FLOAT(DDATE)/1440.+DIFF+1.
B=IFIXCA)
C=A-FLOAT(B)
DAYS.B

r
IE(C.GE.1./3.)G0 TO 10
=1

RETURN

10 IE:O.GE.2.,2.,GO TO 20
S=2
RETURN

20 3=3
RETURN
END
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C

C DATE: 25 AUG. 1983
C

C THIS SUBPROGRAM USES THE THREE ARCHIVAL FILES OPENED IN SUB OPENFL
C TO TRANSLATE THE NUMERIC IDENTIFICATION CODE TO A MORE UNDER-
C STANDABLE FORM.
C

C AUTHOR: ERIC SCHILD
C

SUBROUTINE INPT
INTEGER MAXTK(3,50),CONST.LEN,CPTY(4).LFLAG,PRODID.SHIFT.MACHID.

ADAY.J.N.PNUM(18).SHFT(4).POTY,P.MACH1S.PERIOD,PMACH(18).
ASTART(4).DDATE.DAYS.S.PN.LN,PLYS
BYTE THK(8).GRADE(8).TYPE(5).EXT(5),WIDTH2).PERNAM(4.6).
ATIM(8),DAT(9),HEAD(4.33).DASH(132),DNAM(5).SNAM(7).
AOPER(4.8).EQUAL(132).SHF(3.4)
REAL DIFF.PR0D0T.PR.RATE.FRCi7)
COMMON /MODELI/ MAXTK.CPTY.CONST.LEN.START.DAYS.DDATE.S.SHFT
COMMON /MODELS/ PRODOT.PRODID.SHIFT.MACHID.N.PNUM.DIFF.
APMACH.J.DAY,PERIOD.LFLAG.POTY.SHF
COMMON /MODELS/ THK.GRADE.TYPE.EXT.WIDTH
COMMON /MODEL4/ PERNAM:HEAD.DASH.DNAM.SNAM.OPER,EOUAL

C CHECKING OPERATION HEADER.

IF .J.GT.1) GO TO SO
C

C SPREADER OPERATION

READ (4'PRODID) PN.LN,PLYS,PR.CONST.LEN.(TYPE(M).M=1.3).
E(GRADE(M).M=1.8),(EXT(M),M=1.3),(THK(M),M=1.5)
RETURN

C CHECKING OPERATION COUNTER.

50 IF 7.GT.3) GO TO 75

C PATCHER/JOINTER OPERATION

READ(4'PRODID) (THK(M).M=1,4),LEN.(GRADE(M).M=I.4).
4,(WIDTH(M).M=1.2)
RETURN

DRYER OPERATION

75 READ(4'PRODID) (FRC(M).M=1.8).RATE.(GRADE(M).M=1.4.
).:THK(M).M=1.4).LEN.(WIDTH(M).M=1.2)
RETURN
END
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C DATE: 25 AUG. 1983
C

C THIS SUBPROGRAM WRITES BLANK CHARACTER STRINGS IN ONE OF THE
C OUTPUT FILES AS DESIGNATED BY THE FORMATTING VARIABLES.
C

C AUTHOR: ERIC SCHILD

SUBROUTINE BLANKS
INTEGER MAXTK(3.50).CONST.LEN.CPTY(4).LFLAG.PRODID.SHIFT.1ACHID.

*DAY.2,N.PNUM(18),SHFT(4).POTY,P.MACH(18).PERIOD.PMACH(18).
ASTART(4).DDATE.DAYS.S
BYTE THK(8),GRADE(8).TYPE(5).EXT(5),WIDTH(2).PERNAr(4.8).
*TIM(8).DAT(9).HEAD(4.33).DASH(132).DNAM(5).SNAm(7,.
*OPER( 4.8].EQUAL132).SHF(3.4).BLNS(33)
REAL DIFF.PRODOT
COMMON /MODEL1/ MAXTK.CPTY.CONST.LEN.ETART.DAYS.DDATE.S.SHFT
COMMON /MODEL:: PRODOT.PRODID.SHIFT.MACHID.N.PNUM.DIFF.

APMACH.I.DA(.PERIOD.LFLAG.POTY.SHF
COMMON /MODELS/ THK.GRADE.TYPE.EXT.WIDTH
COMMON /mODEL4/ PERNAM.HEAD.DASH.DNAm.SNAM.OPER.EQUAL

C
C SETTING THE BOUND FOR THE LOOP USING THE FORMATTING VARIABLE
C

L=PNUM(N)
M=FNUM(N)+(MAXTK(SHIFT.DAY)-PMACH(N))-1
DO 25 K=L,M
1=4

10 IF (N.GT.I) GO TO 15
P=10+N-I
ENCODE(33.40,BLKS(1))
WRITE(P.35) (BLKSIN),7N=1.33)
GO TO 25

15 1=1+4
GO TO 10

Z5 CONTINUE

C RESET TASK COUNTER BY M PLUS ONE.

PNUM(N)=M+1
35 FORMAT (T2.33A1)
AO FORMAT ('

RETURN
END
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L

C DATE: 25 AUG. 1982

C THIS SUBPROGRAM ADVANCES THE APPROPRIATE TIME (SHIFT AND Dial)
C COUNTER AND WRITES THE SHIFT CHANGE HEADER IN ONE OF THE
C FOUR OUTPUT FILES OPENED IN SUB OPENFL.

C AUTHOR: ERIC SCHILD

SUBROUTINE HEADR
INTEGER MAXTK(3,50),CONST,LEN.CPTY(4).LFLAG.PRODID.SHIFT.mACH:D.

*DAY,3.N.PNUM(18).SHET(4).P01..P.MACH(13).PERIOD.PMACH:18:.
ASTART4J.DDATE.DAYS.S
BYTE THK(S).GRADES).TIPE.5).EXT(5),WIDTHk2;.PERNAM(4.6).

ATIMSI.DAT(9).HEAD( 4.33).DASH(132).DNAM(5),SNAM(7).
-,OPER4,3).EGUAL132),SHFk3.4:.BLKS(33)
REAL DIFF.PRODUT
COMMON /MODEL', MAXTK.CPTY,CONST.LEN.START.DA(S.DDATE.S.SHET
COMMON /MODEL/ PRODQT.PRODID.SHIFT.MACH-ID.N.PNUM.DIFF.

APMACH.d.DAY.PERIOD.LFLAG.POTY.SHF
COMMON /MODELS/ THK.GRADE.TYPE.EXT.WIDTII
COMMON /MODEL4/ PERNAM .HEAD.DASH.DNAM.SNAM.OPER.EQUAL

L

C CHECK TO SEE IF A MACHINE CHANGE HAS OCCURRED. IF
C SO. RESET SHIFT AND DAY TO ONE.

IF (mACHID.NE.N) GO TO 15
r
C INCREMENTING TIME (SHIFT AND DAY) COUNTER.
C

IF SHIFT.GE.3) GO TO 10
SHIFT=SHIFT+1
GO TO 55

10 SHIFT=1
DAY=DAY+1
GO TO 55

15

JJ

DAY=START(7)
SHIFT=SHFT3)
PMAOH(N)=1

1=4
ENCODE23.65,BLKS<I))

r

C CHECKING HEADER FLAG TO SEE IF HEADER IS REQUIRED

:7 LFLAG.E0.1) GO TO 60

C CHECKING TO SEE WHICH OUTPUT FILE THE SHIFT HEADER WILL BE
C PLACED -IF THE CURRENT MACHINE IS:

1,5,9,13,OR 17- SET L=1
C 2,6,10,14.0R 13-SET L =-
C 2,7,11,15,0R 19-SET L=3
C 4,8,12.16.08 20-SET L=4

5 IF N.GT.I) GO TO 45
L=10+N-I
IF GO TO 30
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WRITE (L.25) (EOUAL(M),M=1.33)
WRITE (L,25) (BLKS(M.).M=1,33)
WRITE (L.20) (DNAM(M),M=1,4).DAY.(SNAM(M),M=1.6).
ZiPERNAM(SHIPT.M).M=1,6)
WRITE (1..25) (DASH(M.M=1.33)
GO TO 50

30 WRITE (L.25) (EOUAL(M),M=1,33)
WRITE(L.25) (BLKS(M).M =1.33)
WRITEL.25) F.41.KS(H).M=1.23)
WRITE (1...25) (DASH(M),M=1,33)
GO TO 50

45 1=1+4
GO TO 5

50 CONTINUE
r

C INCREMENT TASK COUNTER BY FOUR TO COMPENSATE FOR THE FOUR LINE SHIFT
C HEADER.

PNUO()=PNUM(N)+4
RETURN

30 LELAG=0
20 FORMAT (T2.4A1.I3.1X,6AI.IX.6AI)
25 FORMAT (T2.33A1)
65 FORMAT

RETURN
END
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L

C DATE: 25 AUG. 1983
C

C THIS SUBPROGRAM WRITES THE TRANSLATED VERSION OF
C EACH TASK IN THE APPROPRIATE OUTPUT FILE.
is

C AUTHOR: ERIC SCHILD
C

SUBROUTINE CHCODE
INTEGER MAXTK3,50),CONST.LEN.CPTn4).LFLAG,PRODID.SHIFT.mACHID.

ADAY.I.N.PNUM(18).SHFT(4).PM.P.mACH18).PERIOD.PMACH(18),
ASTART(4).DDATE.DAIS.S
BYTE THK(8),GRADE(8).TYPE(5),EXT(5).WIDTH(2).PERNAM(4.6).

ATIt8DAT(9).HEAD( 4.32).DASH(132).DNAM(5).SNAM(7),
AOPER(4.8),EQUAL(132).SHF(3,4)
RE: DIFF,PRODOT
COMMON /MODEL1/ MAXTK,CPTY.CONST,LEN,START.LAYS.DDATE.S.SHFT
COMMON /MODEL2/ PRODOT.PRODID.SHIFT.MACHID.N.PNUM.DIFF.

APMACH.I.DAt.PERIOD.LFLAG.POTY.SHF
COMMON IMODEL3/ THK.GRADE,TYPE.EXT.WIDTH
COMMON ,MODEL4/ PERNAM.HEAD.DASH.DNAm.SNAM.OPER.EOUAL

r

C CHECKING TO DETERMINE WHICH FILE THE CURRENT TASK SHOULD BE
C PLACED- IF THE CURRENT MACHINE IS:
C

C

10

C

1.5,9.13.0R 17-SET L=1
2.6.10.14.0R 1S-SET L=2
3.7,11.15,0R 19-SET L=3
4,8.12,16,0R 20-SET L=4

1=4
IF (MACHID.GT.I) GO TO 35
L=10+MACHID-I

CHECKING OPERATION COUNTER

IF (7.ST.1) GO TO 30

SPREADER OPERATION

WRITE (L.65) POT?.
A(THK(M).M=1.5),LEN.(TYPE(M).M=1.2). GRADEKM).M=1.3).
A(EXT(m).M=1.3).COHST
RETURN

C

C OTHER OPERATIONS

30 WRITE (L.30) PROMS.
A(THKM).M=1.4),LEN.(WIDTH(M),m=1.2),iGRADEM .M=1.
*DAYS.(SHF(S.M).M=1.4)
RETURN

3.5 1=1+4
GO TO 10

S5 FORMAT(T2.14,1X,5A1,13.1X.3A1.1X.SA1,1X.3A1,I2.1X
60 FORMAT(T2,F6.2,1X,4A1.1X.I2.2X,2A1,2X.4A1,12,1X.4A1.2X

RETURN
END
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C DATE: 25 AUG. 1983
r

C THIS SUBPROGRAM WRITES THE SHIFT AND MACHINE HEADERS. AND THE
ENTIRE CONTENT OF THE FOUR OUTPUT FILES CREATED IN THE EARLIER

C ROUTINES
C

'2 AUTHOR: ERIC SCHILD
C

SUBROUTINE RESLT
INTEGER mAXTR(3.50),CONST.LEN.CPTY(4).LFLAG.PRODID.SHIFT.mACHID.

*DAY,J.N,PNUM(18).SHFT4),POTY.P,MACH:18).PERIOD,PMACHk18'.
*START(4).DDATE.DAYS.S.MA:.NOM.5,
SITE THK.8..GRADE8).TYPE5).EXT(E),WIDTH(2).PERNAM4.6).

ATIm(8).DAT'9,.HEADk4.33).DASH(132).DNAthSi.SNAm(-).
*OPER( 4.8).EQUAL(132).SHF.3.4),ARRY32.4,
REAL DIFF.PRODOT
COMMON , mODEL1, MAXTK.CPTf,CONST.LEN.STARI.DAIS.DDATE.S.SHFT
COMMON MODEL2/ PRODOT.PRODID.SHIFT.ACHID.N.PNUM.DITE.
APMACH.I.DAI.PERIOD.LFLAG.POTY.SHF
COMMON MODELS/ THK.GRADE.TYPE.EXT.WIDTH
COMMON MODEL4/ PERNAM.HEAD.DASH.DNAM.SNAM.OPER.EQUAL

CALL ASSIGN(7.'SY:MACH15.DAT')
CALL ASSIGN(3.'SY:MACH2G.DAT )

CALL ASSIGN(9. SY:MACH37.DAT')
CALL ASSIGN(10.'SY:MACH48.DAT')

C ESTABLISHING THE MAXIMUM NUMBER OF ENTRIES AMONG ,ziLL THE MACHINES
C SO THAT THE ENTIRE CONTENT OF EACH OUTPUT FILE WILL
: PE PRINTED.

MAX=PNUM(1)-1

DETERMINING THE NUMBER OF SETS OF FOUR MACHINES THAT WILL BE
REQUIRED FOR THE CURRENT OPERATION

IT L"LPTn1).GT..4) GO TO 5
M=1
NOM(1)=CPTY(3)
GO TO 25
IF (CPTY(2).GT.8) GO TO 10
M=2
MOM(1) =4
NOM(2)=CPTY(7)-4
GO TO 2,7J

10 IFCPTY(2).GT.12)G0 TO 15
M=3
NOM1)=4
NOMi2)=4
NOM(3)=CPTY(2)-8
GO TO 25

15 IF(CPTY7).GT.1G)G0 TO 20
M=4
HOMI)=4
NOM2)=zi
iMOM(3=4
HOM4)=CPT?(.2)-12
GO TO 25,

20
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NOM(1)=4
NOM(2) =4
NOM(3)=4
NOM(4)=4
NOM(5)=CPTY(2)-16

r

25 00.75 P=1.M

C SHIFT HEADER.

L=1+4AkP-1,
WRITE (6.30) (N.N= L,L +NOM(P) -1)

CO FORMAT (.12.'MACHINE:'/T2.116.3:23)
WRITE (6.35) START(2),.PERNAm(SHET(7).N).N=1.6).

35 FORMAT ('0'.T2.'DAY: SHIFT: f.6A1/T2.121A1
C

C MACHINE HEADER.
C

WRITE (6.40) i(HEAD(7,N).N=1,32),I=1.NOM(P))
40 FORMAT (12.32A1,f1'.22A1,'1',32A1,',',32A1)

C

.15 DO 70 K=1,MAX
IF NOM(17).GT.IY GO TO 50
READ(7.85.END=70) (ARRY(N,1).N=1.32)
L=1
GO TO 65

50 IF (NOM(P).GT.2) GO TO 55
READ(7.85.END=70) (ARRY(N.1).N=1.32)
READ(S,S5,END=65) (ARRY(N.2).N=1.32)
L=2
GO TO 65

35 IF (NOM(P).GT.2) GO TO 60
READ (7.85.END=70) (ARRY(N,1),N=1.32)
READ is8.85.END=65) (ARRY(N.2),N=1.22";
READ (9.85.END=65) (ARRY(N.3).N=1.22)

2

GO TO 65

60 READ(7.85.END=70) (ARRY(N,1).N=1.32)
READ(8.85.END=65) (ARRY(N,2),N=1.32)
READ(9.25.END=65) :ARRY(N.3).N=1.32)
READ(10.85.END=65) (ARRY(N.4).N=1,32)
L=4

L

C WRITING THE CONTENTS OF THE FILES.

65 WRITE (6.90) ((ARRY(N.KN).N=1.32).KN=1.L)

70 CONTINUE
WRITE (6.80) (EOUAL(N).N=1.131)
CONTINUE
CALL CLOSE:7)
CALL CLOSEiSi
CALL CLOSE(9)
CALL CLOSE(10)

ST FORi.iAT (T2.131A1
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FS FORMAT (T2.23A1)
9c) FORMAT (T2.32A1, ' ,32A1,.' I ' ,32A1, ' I ",32A1)

RETURN
ENT'
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APPENDIX B

DATA FILES
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APPENDIX B.1 DESCRIPTION OF DATA FILES

B.1.1 Program Generated Files

DRYTSK.DAT- equivalent to PATTSK.DAT except this file
represents the sequenced list of tasks assigned to the dry
end operation; created in phase two; sequential access.

ENTRY1.DAT- this file develops the formatting statistics for
each shift of the spreader operation; used in phase three
to assist subroutine BLANKS in inserting the correct number
of blanks between the last task written for the previous
shift, and the new shift header; created in phase one;
sequential access.

ENTRY2.DAT- identical to ENTRZ1.DAT except the formatting
statistics are for each shift of the patcher operation;
created in phase two; sequential access.

ENTRY3.DAT- identical to ENTRY1.DAT except the formatting
statistics are for each shift of the jointer operation;
created in phase two; sequential access.

ENTR74.DAT- identical to ENTRY1.DAT except the formatting
statistics are for each shift of the dryer operation;
created in phase two; sequential access.

JOITSK.DAT- equivalent to PATTSK.DAT except this file
represents the sequenced list of tasks assigned to the
jointer operation; created in phase two; sequential
access.

MACH15.DAT- file created and used in phase three to store
the formatted output for tasks assigned to machines one and
five of any operation; sequential access.

MACH26.DAT - file created and used in phase three to store
the formatted output for tasks assigned to machine two and
six of any operation; sequential access.

MACH37.DAT - file created and used in phase three to store
the formatted output for tasks assigned to machine three and
seven of any operation; sequential access.

MACH4S.DAT - file created and used in phase three to store
the formatted output for tasks assigned to machine four and
eight of any operation; sequential access.

FAT.DAT - master production schedule; created in phase one;
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sequential access.

FATTEK.DAT- sequenced list of tasks that require processing
on the patcher operation; created in phase two; sequential
access.

SEQ1.DAT used to pass the list of sequenced orders for the
spreaders to phase three, where they will be formatted
(using ENTP.11.DAT) as illustrated in appendix C; created in
phase one; sequential access.

SEN.DAT - equivalent to SEQ1.DAT except this file
represents the list of sequenced tasks for the patcher
operation. The associated formatting file is ENTRY2.DAT;
created in phase ; sequential access.

SEQ3.DAT equivalent to SEQ1.DAT except this file
represents the list of sequenced tasks for the jointer
operation. The associated formatting file is ENTRxz.DAT;
created in phase two; sequential access.

SEQ4.DAT - equivalent to SEQ1.DAT except this file
represents the list of sequenced tasks for the dryer
operation. The associated formattina file is ENTF.14.DAT;
created in phase two; sequential access.

START.DAT file of the start times for the four operations;
created in phase two and used in phase three; sequential
access.
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B.1.2 Archival files

DRYCOD.DAT - consists of the numeric identification codes
that defines each entry of DRYDEV.DAT; assists in accessing
entries from DRYDEV.DAT.

DRYDEV.DAT - gives the processing rates and the grade
breakdown that result when drying a green veneer grade;
direct access.

DVEN.LAT this file is identical to INVDEV.DAT but it is
used in phase one to translate the initial dry veneer
inventory file, DRY.DAT; sequential access.

GRADE.DAT - used in conjunction with both DRYDEV.DAT and
FATDEV.DAT to identify the grades that result when
processing the specified veneer grade; sequential access.

INVCOL.DAT- used in phase two to set up the linked inventory
array; contains the numeric identification codes for each
entry of INVDEV.DAT; sequential access.

INVDEV.DAT- used in phase three to translate the numeric
identification code to a more meaningful character strings
for the veneer tasks in SEN.DAT and SE04.LAT; direct
access.

JRATE.DAT - consists of the processing rates for the jointer
operation; sequential access.

FANEL.DAT - consists of the current panel product line.
Each panel is defined with a character description, a
processing rate on the spreaders , and the bill of material
that will be used in the construction of the panel; direct
access.

FANUM.DAT - used to identify each entry of FANEL.DAT using a
six digit identification code; sequential access.

FATCOD.DAT - consists of the numeric identification codes
that define each entry of FATDEV.DAT; sequential access.

FATDEV.DAT gives the processing rates and the grade
breakdowns that result when patching a patchable veneer
grade; direct access.

FER.DAT - contains the column headers that will be used when
writing the report in phase three; sequential access.
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B.1.3 User-defined Folicy Files

DFOLI.LAT - equivalent to JPOLI.DAT except used in
allocating the tasks among the seven machines of the dryer
operation; sequential access.

GLFOLI.DAT use to designate the machine restriction s that
must be considered when assigning the orders among the six
machines of the spreader operation; direct access.

JPOLI.DAT - used to clarify the machine restrictions and any
management constraints that may be necessary when allocating
tasks among the five machines of the jointer operation;
sequential access.

MIDLE.DAT - used to designate which shifts will be idle for
the machines of the spreader operation.

STIME.DAT -specifies those panel grades that should
definitely not be sequenced in consecutive order;
sequential access.

VENDEV.DAT- veneer development file; incorporates the users
policies for developing veneer grades from other veneer
grade sources; direct access.
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B.1.4 User-defined Input Files

DRY.DAT - used to set up the initial dry inventory for a
given run of the scheduling package; each inventory item is
input with a numeric code and quantity; sequential access.

TASK.DAT contains the panel orders to be scheduled; each
order is defined with a numeric identification code and the
order quantity; sequential access.
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GLPOLI. DAT Machine
Restriction File

2 5(1 2 34Machine 113255iiii
z 1 3 2 5 5 2 3 4 1

2 3 1 5 5 3 7 4 4
4 3 2 1 1 1 1 1 1
2 3 1 5 5 3 3 4 4

6 4 3 2 1 3 4 3 2 1

JPOLI. DAT Jointer
Machine Restriction File

g
-

R S.
-
6 ..C.'

.4
,...,

t.) 1.1.;...

1 47 Z ". 5 7:4 .4- '"".

e) ,`; 75 l 4 $1' / F. I:
Machine 5234789000000000000000000000

5234789000000032344440000000
0000000000000000000000000000
0000000000000014444440000000
0000000000000023444440000000

Machine

DPOLI. DAT Di vcr
Machine Rekriction File

c
0.)

C.)3 C r.
1.4 7;3'

g40 *tai

0000000133333373444440000000
00000001333-33323444440000000
0000000000000024555550000000
0000000000000015555550000000
0000000000000015555550000000
0000000000000015555550000000
0000000000000014444440000000

JRATE. DAT

g
zr

431 ;?,

1 1 .03768
1 2 .03758
1 3 .03200
1 4 .02762
2 1 .03087
2 2 .02718
2 3 .02677
2 4 .02310
3 1 .01995
3 2 .01855
3 3 .01683
3 4 .01498
4 1 .01654
4 2 .01470
4 3 .01323
4 4 .01102

Jointer Production
Rate File

221
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PANEL.DAT cont'd

5:1351 5 1.75 1 10 SHE AC 7.= 3/4 1 1 1 0 2 723 733 513 ¶1 52
512241 5 2.09 1 9 SHE C3 INT 5/3 1 1 1 0 2 532 632 632 51 62
512261 7 1.46 1 ? SHE CCX INT 1 0/0 1 1 2 0 2 122 632 522 51 52
512231 5 2.08 1 9 SHE C2X INT 1/2 1 1 1 0 : 532 532 632 51 63
552321 3 3.50 1 10 SHE TD-FTS :NT 3/5 1 1 0 0 1 713 633 51 51 52
552401 3 1.92 1 12 SHE CC-FTS INT 5/16 1 1 0 0 1 534 634 51 51 63
552421 3 2.92 1 12 SHE CD -2T5 INT 3/8 1 1 0 0 1 734 634 51 51 62
552301 3 3.50 1 10 SHE 02-PTS :NT 5/16 1 1 0 0 1 533 633 51 SI 63

PATDEV.DAT Patcher Development & Production rate File
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9333
9341
5342
9343
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9413
9421
9422
1423
1431
1432
9433
9441
9442
9443
1111
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1131
1141
1211
1221
1221
1241
1311
1321
1331
1341
1411
1421
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t:41 i =1Cg..,1
0.740 0.149 0.046 0.050 0.000 0.000 0.000
0.736 0.138 0.046 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.740 0.185 0.000 0.050 0.000 0.000 0.000
0.740 0.185 0.000 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.735 0.138 0.045 0.245 0.000 0.000 0.000
0.736 0.138 0.046 0.150 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.740 0.139 0.046 0.050 0.000 0.000 0.000
0.736 0.138 0.046 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.740 0.139 0.046 0.050 0.000 0.000 0.000
0.736 0.138 0.046 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.879 0.046 0.000 0.050 0.000 0.000 0.000
0.874 0.046 0.000 0.050 0.000 0.000 0.000
0.935 0.044 0.000 0.048 0.000 0.000 0.000
0.740 0.139 0.046 0.050 0.000 0.000 0.000
0.736 0.138 0.046 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.740 0.139 0.046 0.050 0.000 0.000 0.000
0.736 0.138 0.046 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.740 0.139 0.046 0.050 0.000 0.000 0.000
0.736 0.138 0.046 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.879 0.046 0.000 0.050 0.000 0.000 0.000
0.874 0.046 0.000 0.050 0.000 0.000 0.000
0.835 0.044 0.000 0.048 0.000 0.000 0.000
0.740 0.139 0.046 0.050 0.000 0.000 0.000
0.736 0.138 0.046 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.740 0.139 0.046 0.050 0.000 0.000 0.000
0.736 0.138 0.046 0.050 0.000 0.000 0.000
0.703 0.132 0.044 0.048 0.000 0.000 0.000
0.000 0,000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 C.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.500 0.500
0.000 0.000 0.000 0.000 0.000 0.300 0.500
0.000 0.000 0.000 0.000 0.000 0.300 0.500

0.000 0.0071
0.000 0.007
0.000 0.007
0.000 0.007
0.000 0.007
0.000 0.007
0.000 0.006
0.000 0.006
0.000 0.006
0.000 0.005
0.000 0.005
0.000 0.005
0.000 0.005
0.000 0.005
0.000 0.005
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.003
0.000 0.003
0.000 0.003
0.000 0.009
0.000 0.009
0.000 0.008
0.000 0.006
0.000 0.007
0.000 0.007
0.000 0.006
0.000 0.005
0.000 0.005
0.000 0.004
0.000 0.004
0.000 0.004
0.000 0.004
3.400 0.004
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1431 0.000 0.000 0.100 0.000 0.000 0.500 0.500 0.000 0.004
1441 0.300 0.000 0.000 0.000 0.000 0.500 0.500 0.000 0.003
21:1 0,000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.009
2121 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.009
:131 .0.000 0.000 0.000 0.000 0.000 0.500 0.300 0.000 0.008
141 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.006

2211 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.007
2221 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.007
2231 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.006
:241 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.005
2311 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.005
:312 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.005
2321 0,000 3.000 0.000 0.000 0.000 0.500 0.000 0.000 0.004
2322 0.000 0.000 0.000 0.000 0.000 0.495 0.000 0.000 0.004
2331 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.004
2332 0.000 0.000 0.000 0.000 0.000 0.495 0.000 0.000 0.004

2333 0.950 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004

2341 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.004

2342 0.000 0.000 0.000 0.000 0.000 0.495 0.000 0.000 0.004

2343 0.950 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004
:411 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.004
2421 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.004
2431 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.004
2441 0.000 0.000 0.000 0.000 0.000 0.500 0.000 0.000 0.003
6211 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.007
6212 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.007
6213 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.007

6221 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.007
6222 0.000 0.000 0.000 0.710 0.000 0.000 0.000 0.000 0.007
6223 0.000 0.000 0.000 0.710 0.000 0.000 0.000 0.000 0.007
6231 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.006
6232 0.000 0.000 0.000 0.710 0.000 0.000 0.000 0.000 0.006
6233 0.000 0.000 0.000 0.710 0.000 0.000 0.000 0.000 0.006

6241 0.000 0.000 0.000 0.710 0.000 0.000 0.000 0.000 0.005

6242 0.000 0.000 0.000 0.710 0.000 0.000 0.000 0.000 0.005

6243 0.000 0.000 0.000 0.710 0.000 0.000 0.000 0.000 0.005

6311 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.005

6312 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.005

6313 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.005
6321 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004

6322 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004

6323 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004

6331 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004

6332 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.304

6333 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004

6341 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004

6342 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
6343 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
6411 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
;412 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
6413 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
6421 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
6422 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
6423 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004

6431 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
6432 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
6433 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.004
5441 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.003
6442 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.003
6443 0.000 0.000 0.000 0.710 0.290 0.000 0.000 0.000 0.003
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1411 0.203 0.203 0.203 0.230 0.080 0.030 0.000 0.075 1? 1/12 9 54
1412 0.000 0.000 0.610 0.260 0.100 0.030 0.000 0.079 IP 1/12 .9 27
/413 0.000 0.000 0.610 0.260 0.100 0.030 0.000 0.079 1? 1/12 8 RW
1453 0.000 0.000 0.000 0.300 0.200 0.000 0.500 0.096 1? 1/12 4 SW
3.311 0.203 0.203 0.204 0.280 0.080 0.030 0.000 0.086 1P 1/10 8 54
212 0.000 0.217 0.293 0.260 0.100 0.030 0.000 0.081 I? 1/10 3 27

1213 0.000 0.000 0.610 0.260 0.100 0.030 0.000 0.081 1? 1/10 8 SW
3.353 0.000 0.000 0.000 0.300 0.200 0.000 0.500 0.110 1? 1/10 4 SW
2411 0.117 0.117 0.271 0.385 0.080 0.030 0.000 0.075 3? 1/12 8 54
2412 0.000 0.000 0.505 0.363 0.100 0.330 0.000 0.078 2? 1/12 9 27
2413 0.000 0.000 0.505 0.385 0.100 0.030 0.000 0.079 3? 1/12 3 SW
2453 0.000 0.000 0.000 0.300 0.200 0.000 0.500.0.096 3? 1/12 4 RW
2311 0.117 0.117 0.271 0.385 0.080 0.030 0.000 0.086 1P 1/10 3 54
2312 0.000 0.090 0.415 0.365 0.100 0.030 0.000 0.081 3P 1/10 a 27
2313 0.000 0.000 0.505 0.365 0.100 0.030 0.000 0.081 3P 1/10 8 SW
2353 0.000 0.000 0.000 0.300 0.200 0.000 0.500 0.110 3P 1/10 4 RW
3411 0.054 0.000 0.236 0.380 0.100 0.030 0.000 0.075 SM 1/12 8 54
3412 0.000 0.000 0.290 0.530 0.150 0.030 0.000 0.075 SM 1/12 8 27
3413 0.000 0.000 0.290 0.530 0.150 0.030 0.000 0.078 SM 1/12 3 SW
3453 0.000 0.000 0.000 0.300 0.200 0.000 0.500 0.096 SM 1/12 4 SW
3311 0.054 0.054 0.182 0.580 0.100 0.030 0.000 0.086 SM 1/10 8 84
3312 0.000 0.840 0.206 0.530 0.150 0.030 0.000 0.081 SM 1/10 8 27
3313 0.000 0.000 0.290 0.530 0.150 0.030 0.000 0.081 SM 1/10 8 SW
3253 0.000 0.000 0.000 0.300 0.200 0.000 C.500 0.110 SM 1/10 4 SW
4311 0.000 0.030 0.330 0.550 0.090 0.000 0.000 0.086 2M 1/10 8 54
4312 0.000 0.000 0.180 0.450 0.370 0.000 0.000 0.081 234 1/10 8 27
4313 0.000 0.000 0.230 0.570 0.200 0.000 0.000 0.081 211 1/10 8 RW
4253 0.000 0.000 0.000 0.500 0.100 0.000 0.400 0.110 2M 1/10 4 RW
4211 0.000 0.000 0.360 0.550 0.090 0.000 0.000 0.099 2M 1/6 8 54
4212 0.000 0.000 0.180 0.450 0.370 0.000 0.000 0.088 ZM 1/6 8 27
4213 0.000 0.000 0.230 0.570 0.200 0.000 0.000 0.088 ZM 1/6 8 SW
4253 0.000 0.000 0.000 0.500 0.100 0.000 0.400 0.111 2M 1/6 4 RW
5311 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.086 3M 1/10 8 54
5312 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.031 3M 1/10 a 27
5313 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.081 3M 1/10 8 SW
5353 0.000 0.000 0.000 0.700 0.200 0.000 0.100 0.110 3M 1/10 4 RW
5211 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.099 3M 1/6 8 54
5212 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.088 3M 1/6 8 27
5213 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.088 3M 1/6 8 RW
5253 0.000 0.000 0.000 0.700 0.200 0.000 0.100 0.111 3M 1/6 4 SW
5112 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.091 3M 7/32 8 27
5113 0.000 0.000 0.000 0.770 1.200 0.030 0.000 0.091 3M 7/32 3 RW
5153 0.000 0.000 0.000 0.700 0.200 0.000 0.100 0.086 3M 7/32 4 SW
6311 0.000 0.044 0.176 0.390 0.390 0.000 0.000 0.086 PC 1/10 3 54
93/2 0.000 0.044 0.176 0.390 0.290 0.000 0.000 0.081 PC 1/10 8 27
6313 0.000 0.000 0.220 0.390 0.390 0.000 0.000 0.081 PC 1/10 8 SW
6353. 0.000 0.000 0.000 0.450 0.400 0.000 0.150 0.110 PC 1/10 4 RW
1321 0.202 0.203 0.205 0.280 0.080 0.030 0.000 0.077 1? 1/10 9 54
137.2 0.000 0.317 0.293 0.260 0.100 0.030 0.000 0.072 1? 1/10 9 27
1323 0.000 0.000 0.610. 0-.360 0.100-0.0/0 0.000 0.072 1P- 1/10 ? RE4-
2221 0.117 0.117 0.271 0.385 0.080 0.030 0.000 0.077 3? 1/10 9 54
2322 0.000 0.090 0.415 0.365 0.100 0.030 0.000 0.072 3P 1/10 9 27
2323 0.000 0.000 0.505 0.365 0.100 0.030 0.000 0.072 3P 1/10 3 RW
3321 0.054 0.054 0.182 0.580 0.100 0.030 0.000 0.077 SM 1/10 9 54
3322 0.000 0.540 0.206 0.530 0.150 0.030 0.000 0.072 3M 1/10 9 27
3323 0.000 0.000 0.290 0.530 0.150 0.030 0.000 0.072 3M 1/10 9 SW
4221 0.000 0.000 0.320 0.590 0.090 0.000 0.000 0.088 2K 1/6 3 54
4222 0.000 0.000 0.150 0.480 0.370 0.000 0.000 0.079 2M 1/6 9 27
4222 0.000 0.000 0.200 0.600 0.200 0.000 0.000 0.078 221 1/6 3 SW
5122 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.079 3M 7/32 9 27
5123 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.075 3M 7/32 9 SW
1231 0.203 0.203 0.204 0.280 0.080 0.030 0.000 0.069 1? 1/10 10 54
1332 0.000 0.317 0.293 0.260 0.100 0.030 0.000 0.065 1? 1/10 10 27
1333 0.000 0.000 0.610 0.260 0.100 0.030 0.000 0.065 1? 1/10 10 RR
2331 0.117 0.117 0.271 0.385 0.080 0.030 0.000 0.069 3? 1/10 10 54
2332 0.000 0.090 0.415 0.365 0.100 0.030 0.000 0.065 3? 1/10 10 27
2333 0.000 0.000 0.505 0.365 0.100 0.030 0.000 0.065 3? 1/10 10 RW
3331 0.054 0.054 0.182 0.582 0.100 0.030 0.000 0.069 SM 1/10 10 54
3332 0.000 0.084 0.206 0.530 0.150 0.030 0.000 0.065 SM 1/10 10 27
3333 0.000 0.000 0.290 0.530 0.150 0.030 0.000 0.065 SM 1/10 10 RN
4331 0.000 0.030 0.290 0.590 0.090 0.000 0.000 1.069 3M 1/10 10 54
4332 0.000 0.000 0.150 0.480 0.370 0.000 0.000 0.065 2M 1/10 10 :7
4333 0.000 0.000 0.200 0.600 0.200 0.000 0.000 0.065 2M 1 /10 10 SW
4353 0.000 0.000 0.000 0.500 0.100 0.000 0.400 0.110 2M 1/10 4 AR
4231 0.000 0.000 0.320 0.590 0.090 0.000 0.000 0.079 2M 1/6 10 54
422.2 0.000 0.000 0.150 0.480 0.370 0.000 0.000 0.071 2$ 1/6 10 27
4233 0.000 0.000 0.200 0.600 0.200 0.000 0.000 0.071 0M 1/6 10 PK
5132 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.067 3M 7/32 10 27
5133 0.000 0.000 0.000 0.770 0.200 0.020 0.000 0.067 3M 7/32 10 SW
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1241 0.203 0.203 0.204 0.280 0.080 0.030 0.000 0.058 1P 1/10 12 54
1342 0.000 0.317 0.293 0.260 0.100 0.030 0.000 0.154 IP 1/10 12 27
1343 0.000 0.000 0.610 0.260 0.100 0.030 0.000 0.054 IP 1/10 12 RW
2341 0.117 0.117 0.271 0.385 0.050 0.030 0.000 0.058 2P 1/10 12 54
2242 0.000 0.090 0.415 0.365 0.100 0.030 0.000 0.054 3P 1;10 12 27
1343 0.000 0.000 0.505 0.255 0.100 0.030 0.000 0.054 3? 0/10 12 RW
3341 0.054 0.054 0.182 0.580 0.100 0.030 0.000 0.058 SM 1/10 12 54
3342 0.000 0.084 0.206 0.530 0.150 0.030 0.000 0.054 SM 1/10 12 27
3342 0.000 0.000 0.290 0.530 0.150 0.030 0.000 0.054 SM 1/10 12 RW
4341 0.000 0.030 0.290 0.590 0.090 0.000 0.000 0.058 7.M. 1/10 12 54
4342 0.000 0.000 0.150 0.480 0.370 0.000 0.000 0.054 2M 1/10 12 27
4343 0.000 0.000 0.200 0.600 0.200 0.000 0.000 0.054 2M 1/10 12 RW
4352 0.000 0.000 0.000 0.500 0.100 0.000 0.400 0.110 2M 1/10 4 RW
4242 0.000 0.000 0.300 0.575 0.125 0.000 0.000 0.059 20 1/6 12 27
4243 0.000 0.000 0.200 0.600 0.200 0.000 0.000 0.059 2M 1/6 12 RW
5341 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.058 3M 1/10 12 54
5342 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.054 3M 1/10 12 27
5343 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.054 3M 1/10 12 RN
5353 0.000 0.000 0.000 0.700 0.200 0.000 0.100 0.110 3M 1/10 4 SW
5242 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.059 3M 1/6 12 27
5243 0.000 0.000 C.000 0.770 0.200 0.030 0.000 0.059 3M 1/6 12 SW
5353 0.000 0.000 0.000 0.700 0.200 0.000 0.100 0.111 3M 1/6 4 RW
5142 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.056 3M 7/32 12 27
5143 0.000 0.000 0.000 0.770 0.200 0.030 0.000 0.056 3M 7/32 12 RW

rNVDEV. DAT Dry Inventory File

code
5111
5112
5113
5121
5122
5123
5131
5132
3133
5141
5142
5143
5211
5212
5212
5221
5222
5 223
5231
5232
5233
5241
5242
5243
5311
5312
5313
5321
5322
5323
5331
5332
5333
5341
5342
5343
5411
5412
5413
5421
5422
5423
5431
5432
5433

translation
7/32 8 C
7/32 8 C
7/32 8 C
7/32 9 C
7/32 9 C
7/32 9 C
7/32 10 C
7/32 10 C
7/32 10 C
7/32 12 C
7/32 12 C
7/32 12 C
1/6 5 C
1/6 8 C
1/6 8 C
1/6 9 C
1/6 9 C
1/6 9 C
1/6 10 C
1/6 10 C
1/6 10 C.
1/6 12 C
1/6 12 C
1/6 12 C
1/10 8 C
1/10 8 C
1/10 8 C
1/10 9 C
1/10 9 C
1/10 9 C
1/10 10 C
1/10 10 C
1/10 10 C
1/10 12 C
1/10 12 C
1/10 12 C
1/12 8 C
1/12 8 C
1/12 9 C
1/12 9 C
1/12 9 C
1/12 9 C
1/12 10 C
1/12 10 C
1/12 10 C

54
27
RW
54
27
RW
54
27
RN
54
27
kW
54
27
RW
54
27
SW
54
27
RW
54
27.
RW
54
27
RW
54
27
RW
54
27
RN
54
27
RW
54
27
RW
54
27
SW
54
27
RW

code
5441
5442
5443
6111
6112
6113
6121
6122
6123
6131
6132
6133
6141
6142
6143
6211
6212
6213
6221
6222
6223
6231
6232
62336233
6241
6242
6243
6311
6312
6313
6321
6322
6323
6331
6332
6333
6341
6342
6343
6411
6412
6413
6421
6422
6423

translation
1/12 12 C 54
1/12 12 C 27
1/12 12 C RW
7/32 a o 54
7112 8-4 47 -
7/32 8 0 SW
7/32 9 0 54
7/32 9 0 27.

7/32 9 II RW
7/32 10 0 54
7/32 10 0 27
7/32 10 0 SW
7/32 12 D 54
7/32 12 D 27
7/32 12 0 RW
1/6 9 0 54
1/6 8 0 27
1/6 8 0 RW
1/6 9 0 54
1/6 9 0 :7
1/6 9 0 RW
1/6 10 0 54
1/6 10 D 27

10 0 SW
1/6 12 D 54
1/6 12 0 27
1/6 12 0 SW
1/10 8 0 54
1/10 8 0 27
1/10 8 D RW
1/10 0 D 54
1/10 9 0 27
1/10 9 D RW
1/10 10 0 54
1/10 10 0 27
1/10 10 0 SW
1/10 12 0 54
1/10 12 0 :7
1/10 12 0 SW
1/12 9 0 54
1/12 8 0 27
1/12 8 2 SW
1/12 9 0 54
1/12 9 0 27
1/12 9 0 SW
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AFFENDIX C

RESULTS



APPENDIX C.1 TRIAL ONE RESULTS 234

TRIAL RUN #1

MACHINE PANEL SIZE

PROPOSED MILL SCHEDULE
FOR SPREADER OPERATION

PANEL TYPE PANEL GRADE QUANTITY

1 4 X 8 SIDING 5/8 Premium Solid Center 9
1 4 X 8 SIDING 5/8 Sound C Center 50
1 4 X 8 SIDING 3/8 Regular 3
1 4 X 8 SIDING 3/8 Premium 3
1 4 X 8 SIDING 3/8 Premium 25
1 4 X 8 SIDING 3/8 Sound 25
1 4 X 8 SIDING 5/8 Premuim C Center 60
1 4 X 8 SIDING 5/8 Sound C Center 50
1 4 X 8 SIDING 3/8 Premium 20
1 4 X 8 SIDING 3/8 Sound 25
1 4 X 8 SIDING 5/8 Sound Solid Center 40
1 4 X 8 SIDING 5/8 Premium Solid Center 25
1 4 X 8 SIDING 5/8 Sound C Center 25
2 4 X 9 SIDING 5/8 Premium C Center 50
2 4 X 9 SIDING 3/8 Sound 10
2 4 X 9 SIDING 5/8 Sound C Center 25
2 4 X 9 SIDING 5/8 Sound Solid Center 25
2 4 X 9 SIDING 5/8 Premium Solid Center 6
2 4 X 9 SIDING 5/8 Premium C Center 30
2 4 X 9 SIDING 5/B Premium Solid Center 26
2 4 X 9 SIDING 3/8 Sound 10
2 4 X 9 SIDING 5/8 Sound C Center 40
2 4 X 9 SIDING 5/B Premium C Center 12
2 4 X 9 SIDING 5/8 Premium Solid Center 25
2 4 X 9 SIDING 5/8 Premium C Center 30
2 4 X 9 SIDING 3/8 Sound 10
2 4 X 9 SIDING 5/8 Sound C Center 45
2 4 X 9 SIDING 5/8 Sound Solid Center 40
2 4 X 9 SIDING 5/8 Premium Solid Center 3
2 4 X 9 SIDING 5/8 Premium C Center 60
3 4 X 8 SHEATHING 3/4 CD 64
3 4 X 8 SANDED 13/16 AC 14
3 4 X 9 SANDED 13/16 AC 35
3 4 X 8 SANDED 13/16 AB 7
3 4 X 8 SANDED 13/16 AC 2
3 4 X 8 SHEATHING 5/8 CD 60
3 4 X 8 SANDED 13/16 AB 25
3 4 X 8 SANDED 7/16 AB 5
3 4 X 8 SHEATHING 3/8 CC Plug 25
3 4 X 8 SHEATHING 5/8 CD 60
3 4 X 8 SANDED 5/16 AA 3.5
3 4 X 8 SANDED 13/16 AA 7
3 4 X 8 SHEATHING 3/8 CC Plug 40
4 4 X 8 DURAPLY 1/2 G2S 36
4 4 X 8 DURAPLY 5/8 GIS 55
4 4 X 8 DURAPLY 5/8 G1S 17
4 4 X 8 MARINE 9/16 AA 14
4 4 X 8 MARINE 5/16 AA 3.5
4 4 X 8 MARINE 13/16 AA 12
4 4 X 8 DURAPLY 5/8 G1S 55
4 4 X 8 DURAPLY 3/8 GiS 40
4 4 X 8 DURAPLY 5/16 G2S 11
6 4 X 10 SHEATHING 13/16 CC Plug 25
6 4 X 10 SANDED 13/16 AC 35
6 4 X 10 SIDING 5/8 Premium C Center 30
6 4 X 10 SIDING 5/8 Sound Solid Center 20
6 4 X 10 SANDED 5/16 AC 40
6 4 X 12 SANDED 13/16 AC 1
6 4 X 12 SHEATHING 5/16 CC Plug 33
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TRIAL RUN #1 GREEN VENEER CODE SEQUENCE

NO CODE NO. CODE NO. CODE

1 14313 56 15132 111 14211
2 12311 57 12331 112 15213
3 12311 58 22213 113 15213
4 12311 59 12311 114 13353
5 15113 60 12311 115 13353
6 14242 61 14213 116 22212
7 15341 62 15113 117 13353
8 14341 63 14221 118 22212
9 14243 64 12311 119 23232

10 22212 65 15113 120 23232
11 15343 66 15213 121 15112
12 14341 67 14221 122 15213
13 14341 68 12321
14 14341 69 15213
15 14341 70 15213
16 12413 71 15213
17 22212 72 14221
18 12311 73 14211
19 14331 74 15213
20 14331 75 22222
21 12311 76 12321
22 12311 77 15211
23 12311 78 15213
24 12311 79 22222
25 12413 80 12321
26 12311 B1 15211
27 12311 82 15113
28 13333 83 15211
29 13331 84 15113
30 13331 85 14211
31 14221 B6 12311
32 13321 87 15213
33 13321 88 22222
34 14213 89 15213
35 22212 90 22222
36 12311 91 15113
37 12311 92 14211
38 15213 93 12311
39 23232 94 15113
40 12311 95 12311
41 15213 96 15113
42 23232 97 14211
43 15213 98 15213
44 14221 99 14211
45 12321 100 15213
46 15213 101 14211
47 15143 102 15213
48 14231 103 22222
49 14231 104 15213
50 12331 105 14211
51 14243 106 15213
52 15132 107 15213
53 15213 108 15213
54 12311 109 15213
55 14213 110 15213



TRIAL RUN #1

1ENEER GRADE

VENEER INVENTORY RESULTS

(IN UNIT LOADS)

MINIMUM MAXIMUM

7/32 8 C 27 0.00 7.927/32 8 C RW 0.00 14.017/32 10 C 27 0.00 4.137/32 12 C RW 0.00 11.02
1/6 8 C 54 0.00 9.65
1/6 8 C 27 0.00 36.56
1/6 8 C RW 0.00 46.20
1/6 9 C 54 0.00 12.67
1/6 9 C 27 0.00 51.45
1/6 10 C 54 0.00 5.23
1/6 10 C 27 0.00 11.10
1/6 12 C 27 0.00 1.73
1/6 12 C RW 0.00 8.13
1/10 8 C 54 0.00 114.06
1/10 8 C RW 0.00 6.41
1/10 9 C 54 0.00 50.38
1/10 10 C 54 0.00 52.10
1/10 10 C RW 0.00 4.19
1/10 12 C 54 0.00 72.90
1/10 12 C RW -0.01 5.07
1/12 8 C RW 0.00 2.22
7/32 8 D 54 0.00 7.49
7/32 8 D 27 0.00 2.06
7/22 8 D RW -0.03 10.14
7/32 10 D 27 0.00 1.67
7/32 12 D RW 0.00 2.86
1/6 8 D 54 0.00 8.36
1/6 8 D 27 0.00 3.18
1/6 8 D RW -0.06 41.59
1/6 9 D 54 -0.02 2.44
1/6 9 D 27 0.00 4.47
1/6 10 D 54 0.00 0.80
1/6 10 D 27 0.00 1.14
1/6 12 D 27 0.00 0.37
1/6 12 D RW 0.00 3.31
1/10 8 D 54 0.00 27.49
1/10 8 D RW 0.00 2.25
1/10 9 D 54 0.00 13.24
1/10 10 D 54 0.00 9.52
1/10 10 D RW 0.00 1.19
1/10 12 D 54 0.00 11.35
1/10 12 D kW 0.00 1.32
1/12 8 D RW 0.00 0.61
1/6 8 CP 54 0.00 6.08
1/6 8 CP 27 -0.01 7.17



TRIAL RUN #1 VENEER INVENTORY RESULTS

CIN UNIT LOADS>

MINIMUM MAXIMUMVENEER GRADE

1/6 9 CP 54 0.00 7.47
1/6 9 CP 27 -0.04 7.44
1/6 10 CP 54 0.00 1.81
1/6 10 CP 27 0.00 2.41
1/10 8 CP 54 -0.06 2.21
1/10 10 CP 54 -0.03 0.65
1/10 12 CP 54 -0.01 1.46
1/6 8 BP 54 0.00 25.15
1/6 8 BP RW 0.00 15.68
1/6 9 BP 54 0.00 16.65
1/6 10 BP 54 0.00 2.84
1/6 12 BP 27 0.00 0.90
1/6 12 BP RW 0.00 3.31
1/10 8 BP 54 0.00 38.17
1/10 8 BP RW 0.00 2.59
1/10 9 BP 54 0.00 25.01
1/10 10 BP 54 0.00 11.98
1/10 10 BP RW 0.00 2.29
1/10 12 BP 54 0.00 30.08
1/12 8 BP RW 0.00 3.07
7/32 8 X 27 0.00 0.31
7/32 8 X RW 0.00 0.55
7/32 10 X 27 0.00 0.25
7/32 12 X RW 0.00 0.43
1/6 8 X 54 -0.03 3.13
1/6 8 X RW 0.00 1.89
1/6 9 X 54 0.00 0.65
1/10 8 X 54 0.00 8.85
1/10 9 X 54 0.00 4.41
1/10 10 X 54 0.00 2.97
1/10 10 X RW 0.00 0.24
1/10 12 X 54 0.00 0.09
1/10 12 X RW 0.00 0.20
1/12 8 X RW 0.00 0.18
1/10 8 DCLR 54 0.00 34.72
1/10 9 DCLR 54 0.00 4.02
1/10 10 DCLR 54 0.00 8.43
1/10 12 DCLR 54 0.00 3.58
1/10 8 ECLR 54 0.00 39.57
1/10 9 ECLR 54 0.00 4.72
1/10 10 ECLR 54 0.00 8.25
1/10 8 A 54 0.00 30.37
1/10 9 A 54 0.00 5.11
1/10 10 A 54 0.00 6.49
1/10 12 A 54 0.00 33.45



238

TRIAL RUN #1 VENEER INVENTORY RESULTS

(IN jNIT LOADS,

MINIMUM MAXIMUMVENEER GRADE

1/10 8 B 54 0.00 5.29
1/10 9 B 54 -0.01 0.27
1/10 10 B 54 -0.01 1.21
1/10 12 B 54 0.00 4.41
1/10 8 M 54 -0.01 2.47
1/10 4 C RW 0.00 7.76
1/10 4 D RW 0.00 5.17
1/10 4 SOL RW 0.00 6.44



COP-LEBANON
TASK NO.

TASK NO. PANEL GRADE

SPREADER ORDER

CONSTRUCTION METHOD

PILE

PRODUCTION QUANTITYRATE

121141 2.08 SID PREM-SCR EXT 5/8 1 0 2 231 531 751 51 55 816
151141 2.08 SID SND-CCTR EXT 5/8 1 0 2 331 531 551 31 55 3000
111131 4.17 SID REGULAR EXT 3/8 0 0 1 131 531 51 51 52 144
161121 4.17 SID PREMIUM EXT 3/8 0 0 1 231 531 51 51 52 2304
171121 4.17 SID SND EXT 3/8 0 0 1 331 531 51 51 52 2400
131141 2.08 SID PREM-CCR EXT 5/8 1 0 2 231 531 551 51 35 1440
141141 2.08 SID SND-SCTR EXT 5/8 1 0 2 331 531 751 51 55 960
512131 2.08 SHE COX INT 3/4 1 0 2 531 631 611 51 62 1280
231151 2.08 SAN AC EXT 3/4 1 0 2 331 531 521 51 51 320
221151 2.09 SAN AB EXT 3/4 1 0 2 331 431 521 51 51 640
512141 1.87 SHE CDX tNT 5/8 0 0 2 521 621 51 51 65 2400
221121 4.17 SAN AS ExT 3/8 0 0 1 331 431 51 51 51 200
541122 4.17 SHE CC-PTS EXT 3/8 0 0 1 731 531 51 31 52 2600
211111 4.17 SAN AA EXT 1/4 0 0 1 331 331 51 51 53 140
211151 2.08 SAN AA EXT 3/4 1 0 2 331 331 521 51 51 140
421131 1.87 DUR 025 EXT 1/2 1 0 2 431 431 531 51 53 720
411141 1.87 OUR GIS EXT 5/8 1 0 2 431 531 531 51 52 2540
311131 2.08 MAR AA EXT 1/2 1 0 2 831 831 721 51 73 280
311111 4.17 MAR AA EXT 1/4 0 0 1 831 831 51 51 73 70
311151 1.46 MAR AA EXT 3/4 2 0 3 831 831 721 51 73 240
411121 3.73 DUR GIS EXT 3/8 0 0 1 431 531 51 51 52 1600
421111 1.87 DUR 025 Er/ 1/4 0 0 1 431 431 51 51 54 220
131241 2.08 SID PREM-CCR EXT 5/8 1 0 2 233 532 522 31 56 3640
171221 4.17 SID SND EXT 3/8 0 0 1 332 532 51 51 52 1200 .

151241 3.08 SID SND-CCTR EXT 5/8 0 2 332 532 522 31 56 2200
141241 2.08 SID SND-SCTI EXT 5/8 0 2 332 532 722 51 56 1300
121241 2.08 SID PREM-SCR EXT 5/8 0 2 232 532 722 51 56 1200
231251 2.08 SAN AC EXT 3/4 0 2 332 532 322 31 51 700
541352 1.75 1 SHE CC-PTS EXT 3/4 0 2 733 333 513 51 52 300
231351 1.75 1 SAN AC EXT 3/4 0 2 333 533 523 51 51 700
131341 1.75 1 SID PREM-CCR EXT 5/8 0 2 233 333 523 51 56 600
141341 1.75 1 SID SND-SCTR EXT 5/8 0 2 333 533 723 51 56 400
231311 3.50 I SAN AC EXT 1/4 0 0 1 333 533 51 51 53 1600
231451 1.46 12 SAN AC EXT 3/4 1 0 2 334 534 524 51 51 30
541401 2.92 12 SHE CC -PIS EXT 5/16 0 0 1 734 534 51 51 53 1320

11-JUN-84



CDP-LEBANON

DRY INVENTORY:

GRADE THK LENGTH WIDTH OUANTITY

CURRENT INVENTORY II -3UN -84

6P.

O



DRY-IND SCHEDULE
C8P-LEBANON 11-3UN-84

SPREADER
OPERATION
MACHINE:

1 2 3 4

DAY: 4 SHIFT: GYD

OTT THE LEN GRADE CONSTI OTT INK LEN GRADE CONS? OTT INK LEN GRADE CONSTI OTT TIE LEN GRADE CONS?
816 5/B 8 SID PREN-SCR EXT II 30 3/4 12 SAN AC EXT II 720 1/2 8 DUR 02S EXI I
182 5/8 8 SID SND -SCTR EXT II 1320 3/16 12 SHE CC-PTS EXT II 177 1/4 B DUB 02S EXT 1

25 1/4 10 SAN AC EXT 11
1

1

DAY: 4 SHIFT: DAYS

1

778 5/8 8 SID SND -SCTR EXT II 998 5/B 9 SID PREM -CCR EXT 1 1575 1/4 10 SAN AC EXT 11 43 1/4 B OUR 02S EXT 1
442 3/8 B SID SND EXT II 52 5/8 10 SID SND-SCTR EXT 111600 3/8 8 DUR OIS EXT 1

I 57 5/8 8 DUR GIS EXT 1

DAY: 4 SHIFT: SWING

1958 3/8 8 SID SND EXT II 998 5/8 9 SID PREM-CCR EXT 1 68 5/8 10 SID SND -SCTR EXT II 897 5/8 B DUR GIS EXT 1
44 3/8 8 SHE CC-PTS EXT 21 700 3/4 10 SAN AC EXT II

72 3/4 10 SHE CC-PTS EXT 21

DAY: 5 SHIFT: OYD

809 3/8 8 SHE CC-PTS EXT 21 428 3/4 10 SHE CC-PTS EXT 21 897 5/B 8 OUR 018 EXT I
1111 3/8 8 SID PREMIUM EXT 11 490 3/4 9 SAN AC EXT 11

1

1

DAY: 5 SHIFT: DAYS
1

1193 3/8 8 SID PREMIUM EXT If 998 5/8 9 SID PREM-CCR EXT I 210 3/4 9 SAM AC EXT If 689 5/8 8 DUR 01$ EXT I
144 3/8 B SID REGULAR EXT II
298 5/8 8 SHE CDX INT 11

DAY: 5 SHIFT: SUING

097 5/0 8 SHE CDX INT 11 646 5/0 9 SID PREM-CCR EXT I
I 333 5/8 9 SID PREN-SCR EXT 1

DAY: 6 SHIFT: OYD

897 5/8 B SHE CDX INT 11
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MACHINE:
5

DAY: 2 SHIFT: SWING

OTY THK LEN 4ID GRADE COMPL
5.80 1/6 8 27 CP 3 GYD

DAY: 3 SHIFT: OYD

DAY: 3 SHIFT: DAYS

DAY: 3 SHIFT: SWING

DAY: 4 SHIFT: GYD

DAY: 4 SHIFT: DAYS

DAY: 4 SHIFT: SWING

DAY: 5 SHIFT: GYD

0.37 1/6 8 RW D 5 SWG
1.14 1/6 9 27 CP 5 SWG

DAY: 5 SHIFT: DAYS

DAY: 5 SHIFT: SWING

1.14 1/6 9 27 CP 6 DAYS
1.52 1/6 9 27 C 6 SWG

DAY: 6 SHIFT: GYD

4.78 1/6 9 27 C 6 SWG



1

DAY: 6 SHIFT: DAYS

DAY: 6 SHIFT: SWIMS

1.57 1/6 0 27 CP 7 SIJO

DAY: 7 SHIFT: GYD

0.52 1/6 6 27 CP 7 SUS

DAY: 7 SHIFT: DAYS

DAY: 7 SHIFT: SWING



DRYER
OPERATION
MACHINE:

1

DAY: 1 SHIFT: GYD

OTY THK LEN YID LOG ORD CONPL OTT THK

2

LEN MID LOO ORD COMPL OTY

3

THK LEN W1D LOG ORD COMPL STY

4

THK LEN YID LOG ORD COMPL
23.24 1/10 12 54 2M 1 DAYS

DAY: 1 SHIFT: DAYS

6.82 1/10 12 54 2M 1 DAYS
4.51 1/10 12 54 2M 1 DAYS

DAY: 1 SHIFT: SWING

21.02 1/10 8 54 3P 2 GYD

DAY: 2 SHIFT: GYD

9.00 1/10 0 54 3P 2 GYD
6.92 1/10 8 54 3P 2 GYD

25.60 1/10 8 5 3P 2 DAYS

DAY: 2 SHIFT: DAYS

3.08 1/6 8 27 3PSP 3 SWG 19.98 1/6 0 27 3PSP 2 SUG 4.41 1/10 8 54 3P 2 DAYS 0.95 1/10 8 54 3P 2 SWG
11.25 1/10 8 RU 3M 2 DAYS
3.03 1/10 8 54 3P 2 DAYS

DAY: 2 SHIFT: SWING

20.151/6 0 27 3PSP 2 Swe 4.31 1/6 8 27 3PSP 2 SUG 7.44 1/10 8 54 3P 2 SWG
3.00 7/32 8 Au 3M 2 SUG 3.00 1/6 12 27 2m 2 SUG
5.46 1/6 8 27 3PSP 2 SWG 3.01 1/10 12 54 3M 2 SUG
3.04 1/12 8 Ru 3P 2 SUG 6.59 1/10 12 RW 3M 2 SUE;

10.32 1/6 9 54 2M 3 GYD 3.03 1/10 8 54 3P 2 SWG
3.04 1/10 10 54 3P 2 SUG
6.23 1/10 10 54 SM 3 GYD

DAY: 3 SHIFT: OYD

2.29 1/6 9 54 2m 3 GYD 2.77 1/10 10 54 SD 3 GYD
6.93 1/10 8 54 3P 3 OYD

17.74 1/10 9 5 SG 3 DAYS

DAY: 3 SHIFT: DAYS

22.19 1/6 8 RW 2M 3 SWO 7.91 1/10 10 RW SM 3 DAYS 12.29 1/10 9 54 SM 3 DAYS
27.49 1/10 9 54 SM 3 SWG 13.08 1/10 10 54 3P 3 DAYS
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TRIAL RUN #2

NO. CODE NO.

GREEN VENEER.

CODE

SEQUENCE

CODE NO. CODE

CODE

NO.

1 12311 56 14242 111 15313 166 11453
2 12311 57 12341 112 11411 167 13353
3 12311 58 13331 113 11411 168 23242
4 15213 59 13331 114 15313
5 15132 60 14213 115 15122
6 14231 61 12311 116 12321
7 13331 62 15143 117 15213
8 13331 63 14242 118 15213
9 15213 64 12341 119 12321

10 12311 65 14343 120 15213
11 12311 66 15122 121 12321
12 15313 67 12321 122 15213
13 14231 68 15313 123 15213
14 13331 69 12311 124 12321
15 15112 70 15313 125 15213
16 14213 71 13331 126 15213
17 15313 72 13331 127 12311
18 15341 73 15313 128 12311
19 15341 74 13331 129 15213
20 15341 75 15313 130 12321
21 14341 76 15112 131 15213
22 14211 77 12311 132 12311
23 12311 78 15313 133 15113
24 15313 79 12311 134 14221
25 15122 BO 15213 135 15213
26 13321 8,1 13331 136 15112
27 12321 82 12311 137 15213
28 15213 83 15143 138 15112
29 12311 84 14242 139 12311
30 15113 85 12341 140 13353
31 14231 86 15313 141 12311
32 13331 87 15112 142 12311
33 14243 88 12311 143 13353
34 12321 89 15113 144 22212
35 15213 90 12311 145 12311
36 13331 91 15113 146 11453
37 13331 92 15213 147 12311
38 13413 93 14213 148 12311
39 12311 94 15142 149 15113
40 15113 95 12341 150 14221
41 14231 96 14243 151 11453
42 13331 97 13331 152 12311
43 13331 98 15313 153 12311
44 14243 99 12311 154 13353
45 12311 100 15313 155 22212
46 15313 101 15122 156 12311
47 12311 102 12321 157 13353
48 13413 103 14213 158 22212
49 13331 104 14213 159 12311
50 13331 105 15132 160 15113
51 15113 106 13331 161 14231
52 14231 107 15213 162 13331
53 15143 108 15313 163 15113
54 14341 109 11411 164 14231
55 15143 110 11411 165 13331
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TRIAL RUN #2 VENEER INVENTORY RESULTS

CIN UNIT LOADS)

VENEER GRADE MINIMUM MAXIMUM

7/32 8 C 27 0.00 12.67
7/32 8 C RN 0.00 20.94
7/32 9 C 27 0.00 19.05
7/32 10 C 27 0.00 2.33
7/32 12 C 27 0.00 2.337/32 12 C RN 0.00 28.15
1/6 8 C 54 0.00 6.64
1/6 8 C 27 0.00 51.00
1/6 S C RN 0.00 71.49
1/6 9 C 54 0.00 7.66
1/6 10 C 54 0.00 13.77
1/6 12 C 54 0.00 0.43
1/6 12 C 27 0.00 11.17
1/6 12 C RW 0.00 6.71
1/10 8 C 54 0.00 93.14
1/10 8 C RW 0.00 47.20
1/10 9 C 54 0.00 237.73
1/10 10 C 54 0.00 76.42
1/10 12 C 54 0.00 19.72
1/10 12 C RW 0.00 5.35
1/12 B C 54 0.00 4.64
1/12 8 C RN 0.00 3.22
7/32 8 D 27 0.00 4.49
7/32 8 D RW 0.00 20.49
7/32 9 D 27 0.00 8.19
7/32 10 D 27 0.00 1.20
7/32 12 D 27 0.00 0.60
7/32 12 D RN 0.00 7.31
1/6 8 D 54 0.00 4.00
1/6 S D 27 -0.01 4.44
1/6 8 D RN 0.00 37.62
1/6 9 D 54 0.00 1.13
1/6 10 D 54 -0.06 1.91
1/6 12 D 54 0.00 0.62
1/6 12 D 27 -0.02 2.43
1/6 12 D RW 0.00 2.22
1/10 8 D 54 0.00 35.59
1/10 8 D RN 0.00 18.41
1/10 9 D 54 0.00 51.66
1/10 10 D 54 0.00 15.94
1/10 12 D 54 0.00 4.13
1/10 12 D RN 0.00 1.78
1/12 8 D 54 0.00 1.31
1/12 8 D RW 0.00 0.91
1/6 8 CP 54 0.00 7.34



:ES

TRIAL RUN #2

VENEER GRAZE

VENEER INVENTORY RESULTS

C IN UNIT LOADS)

MINIMUM MAXIMUM

1/6 8 CP 27 -0.02 7.27
1/6 10 CP 54 0.00 0.01
1/6 12 CP 54 0.00 0.53
1/6 12 CP 27 0.00 0.75
1/10 8 CP 54 -0.09 3.16
1/10 10 CP 54 0.00 1.26
1/10 12 CP 54 0.00 0.37
1/12 8 CP 54 0.00 0.05
1/6 S BP 54 0.00 3.18
1/6 8 BP RN 0.00 8.22
1/6 9 BP 54 0.00 6.58
1/6 10 BP 54 0.00 10.65
1/6 12 BP 27 0.00 5.83
1/6 12 BP RN 0.00 2.84
1/10 S BP 54 0.00 51.30
1/10 9 BP 54 0.00 95.18
1/10 10 BP 54 0.00 18.01
1/10 12 BP 54 0.00 9.40
1/10 12 BP RN 0.00 1.78
1/12 8 BP 54 0.00 2.52
1/12 8 BP RN 0.00 1.76
7/32 8 X 27 -0.01 0.49
7/32 8 X RW 0.00 1.35
7/32 9 X 27 0.00 1.23
7/32 10 X 27 0.00 0.18
7/32 12 X 27 0.00 0.09
7/32 12 X RN 0.00 1.10
1/6 8 X 54 0.00 2.70
1/6 8 X RW 0.00 2.33
1/6 9 X 54 0.00 0.21
1/6 10 X 54 0.00 0.83
1/10 8 X 54 0.00 7.17
1/10 8 X RN 0.00 2.00
1/10 9 X 54 0.00 19.31
1/10 10 X 54 0.00 4.78
1/10 12 X 54 -0.02 1.07
1/12 8 X 54 0.00 0.49
1/12 8 X RN 0.00 0.18
1/10 8 DCLR 54 0.00 36.45
1/10 9 DCLR 54 0.00 74.84
1/10 10 DCLR 54 0.00 8.61
1/10 12 DCLR 54 0.00 3.66
1/12 8 DCLR 54 0.00 3.32
1/10 8 ECLR 54 0.00 43.23
1/10 9 ECLR 54 0.00 74.34



TRIAL RUN #2

VENEER GRADE

1/10 10 ECLR 54
1/10 12 ECLR 54
1/12 8 ECLR 54
1/6 8 A 54
1/6 10 A 54
1/10 8 A 54
1/10 9 A 54
1/10 10 A 54
1/10 12 A 54
1/12 8 A 54
1/6 B B 54
1/6 10 B 54
1/10 8 B 54
1/10 9 B 54
1/10 10 B 54
1/10 12 B 54
1/12 S B 54
1/10 8 M 54
1/10 4 C RW
1/12 4 C RW
1/10 4 D RW
1/12 4 D RW
1/10 4 SOL RW
1/12 4 SOL RW

7E3

VENEER INVENTORY RESULTS

CIN UNIT LOADS)

MINIMUM MAXIMUM

0.00
0.00
0.00

-0.01.
-0.01
0.00
0.00
0.00

-0.02
0.00
0.00
0.00
0.02
0.00

-0.02
0.01
0.00

-0.01
0.00
0.00
0.00
0.00
0.00
0.00

8.61
3.48
2.99
0.27
0.18

28.19
130.06

9.16
2.62
0.87
0.06
0.03
3.21
3.95
1.72
0.48
0.16
4.34

30.68
2.77

20.46
1.85

17.57
1.62



COP-LEBANON
TASK NO.

TASK NO. RATE PANEL GRADE

SPREADER ORDER

CONSTRUCTION METHOD

FILE

PRODUCTION QUANTITY

121143 3.08 SID PREM-SCR EXT 5/8 1 0 3 231 531 771 51 52 768
171121 4.17 SID SND EXT 3/8 0 0 1 331 531 51 51 52 3120
161121 4.17 SID PREMIUM EXT 3/8 0 0 1 231 531 51 51 52 1440
131143 2.08 SID PREN -CCR EXT 5/8 1 0 2 231 531 571 51 52 2760
141143 2.08 SID SND-SCTR EXT 3/0 1 0 2 331 531 771 51 32 960
151143 2.08 SID SND-CCTR EXT 5/8 1 0 2 331 531 511 51 53 1080

151342 3.08 SID SND-CCTR EXT 5/0 1 0 2 333 532 512 31 53 3300
131242 2.08 SID PREM-CCR EXT 5/8 1 0 2 232 532 572 51 53 1600
141242 1.85 SID SND -SCTR EXT 5/0 1 0 2 333 332 772 51 53 1600
171221 4.17 SID SND EXT 3/8 0 0 1 332 532 51 51 32 440
321131 2.00 MAR AB EXT 1/3 1 0 2 831 431 721 51 73 1920
221151 2.08 8 SAN AB INT 3/4 I 0 2 331 431 621 51 61 60

231111 4.17 8 SAN AC EXT 1/4 0 0 1 331 531 51 31 53 1640
231161 1.46 8 SAN AC EXT 1 0/0 1 1 3 331 531 521 511 53 110
231181 1.46 8 SAN AC EXT 11/4 2 0 3 331 521 521 51 31 44

231151 2.08 0 SAN AC EXT 3/4 1 0 2 331 531 321 51 51 200

321151 1.46 8 MAR AB EXT 3/4 2 0 3 831 431 721 51 73 280
321121 2.00 8 MAR AB EXT 3/8 1 0 2 831 431 731 51 74 100

321141 1.46 8 MAR AB EXT 5/0 3 0 3 031 431 731 51 73 280

231351 1.75 10 SAN AC EXT 3/4 1 0 2 333 533 523 51 51 1380
221351 1.75 10 SAN AB EXT 3/4 1 0 3 333 433 523 51 31 200
231331 1.75 10 SAN AC EXT 1/2 1 0 2 333 533 523 51 53 620
231361 1.25 10 SAN AC EXT 1 0/0 1 1 3 333 533 533 513 53 180
331381 1.25 10 SAN AC EXT 1 1/4 2 0 3 323 523 523 51 51 30

231451 1.46 13 SAN AC EXT 3/4 1 0 2 334 534 324 51 51 1380

231421 2.92 12 SAN AC EXT 3/8 0 0 1 334 534 51 51 51 100

231461 1.04 12 SAN AC EXT 1 0/0 1 1 3 334 534 524 514 53 40

311431 1.46 12 MAR AA EXT 1/2 1 0 2 834 834 724 51 73 70

311421 1.46 12 MAR AA EXT 3/8 1 0 2 834 034 734 51 74 50
231251 2.08 9 SAN AC EXT 3/4 1 0 2 332 532 522 51 51 1700

411121 3.75 8 OUR GIS EXT 3/8 0 0 I 431 531 51 31 32 2000
411131 1.87 8 DUR GIS EXT 1/2 1 0 2 431 531 331 51 53 2000

411111 3.75 8 OUR GIS EXT 1/4 0 0 1 431 531 51 51 54 130

411221 3.75 9 OUR GIS EXT 3/8 0 0 1 432 532 51 51 52 80

411321 3.17 10 DUR GIS EXT 3/8 0 0 1 433 533 51 51 52 920
411331 1.58 10 DUR GIS EXT 1/2 1 0 2 433 533 533 51 53 420

411351 1.50 10 OUR GIS EXT 3/4 1 0 2 433 533 513 51 52 60
411431 1.33 12 OUR GIS EXT 1/2 1 0 2 434 534 534 51 53 BO

421141 1.07 0 OUR 62S EXT 5/0 1'0 2 431 431 531 51 52 820
421161 1.46 8 DUR 62S EXT 1 0/0 2 0 3 431 431 521 51 52 340
421321 1.58 10 DUR 1325 EXT 3/8 0 0 I 433 433 51 51 32 400
431331 1.58 10 OUR G25 EXT 1/2 1 0 2 433 433 533 51 53 80

421311 1.58 10 DUR G2S EXT 1/4 0 0 1 433 433 51 51 54 340

461151 1.87 8 OUR CON 629 EXT 3/4 1 0 2 431 431 511 51 52 60

431151 1.46 8 DUR G2S-CCIR EXT 3/4 2 0 3 841 441 551 51 53 200
512142 1.07 8 SHE CDX INT 5/8 1 0 2 331 631 631 51 62 2400

11-JUN-84



CDP-LEBANON CURRENT INVENTORY

DRY INVENTORY:

GRADE THK LENGTH WIDTH QUANTITY

11- JUN -94



DRY-END SCHEDULE
CRP-LEHANON 11-JUN-84

SPREADER
OPERATION
MACHINE:

1 2 3 4

DAY: 4 SHIFT: GYD

OTT THK LEN GRADE CONST OTT THK LEN GRADE CONST OTT THK LEN GRADE CONST1 OTT THK LEN GRADE CONST
2001 3/8 8 SID SND EXT I ISO 1 0/0 10 SAN AC EXT 11 820 5/8 8 DUR 02S EXT 1

588 1/2 10 SAN AC EXT 11 60 3/4 0 OUR CON G2S EXT 1
I 13 1 0/0 8 DUR G25 EXT 1
1

1

DAY: 4 SHIFT: DAYS 1

1

1119 3/8 8 SID SND EXT I 998 5/8 9 SID SND-CCTI EXT 2 32 1/2 10 SAN AC EXT 11 327 1 0/0 8 DUO G2S EXT 1
883 1/4 8 SAN AC EXT 1 374' 3/4 10 SAN AC EXT 11 120 1/4 8 DUR GIS EXT 1

200 3/4 10 SAN AR EXT If 842 3/8 0 DUR GIS EXT I
30 1 1/4 10 SAN AC EXT II
100 3/8 12 SAN AC EXT 11
109 3/4 12 SAN AC EXT 11

1

1

DAY: 4 SHIFT: SWING
1

1

757 1/4 8 SAN AC EXT I 990 5/0 9 SID SND -CCIR EXT 2 700 3/4 12 SAN AC EXT 111158 3/8 8 DUR GlS EXT 1
620 5/8 8 SID SND-CCIR EXT 3 1 320 1/3 B DUR GIS EXT I

1

1

1

DAY: 5 SHIFT: GYD 1

460 5/8 8 SIP SND-CCIR EXT 3 371 3/1.12 SAN AC EXT If 897 1/2 8 DUR GIS EXT 1
200 3/4 8 SAN AC En' I 40 1 0/0 12 SAN AC EXT 11
44 1 1/4 8 SAN AC EXT 1

1

554 3/8 8 SID PREMIUM EXT 1
1

1

1

DAY: 5 SHIFT: DAYS

886 3/8 8 SID PREMIUM EXT 1 998 5/8 9 SID SND-CCTR EXT 2 1 783 1/2 8 DUR 016 EXT 1
556 5/B 8 SID PREM-CCR EXT 3 1 90 3/4 8 DUR 02S-CCTR EXT I

DAY: 5 SHIFT: SWING 1

1

998 5/8 8 SID PRE14-CCR EXT 3 306 5/8 9 SID SND-CCTR EXT 2 1 190 3/4 B DUI 02S-CCTI, EXT 1
440 3/8 9 SID SND EXT 1

1

421 5/8 9 SID SND-SCTR EXT 2
1

1

DAY: 6 SHIFT: GYD 1

1

998 5/0 8 SID PREM-CCR EXT 3 1



C 1X3 833-H3114 OIS 68/S866

IX3 1133-034,1 GIS 68/S109
11X3 VV'P/N CI C/IOL
113 VVIIVN CI 8/COS

1 1X3 3VNVS 01 t/E061

1 1x3 3VNVS 01 t/CS18
I LX3 3VNVS 68/COC

1 1X3 3VNVS 6V/C866

IX] 39NVS 68/CCL9
C IX3 8135 -ams ills 68/1116C

C ZX3 0135 -ONS als 68/S888

INI X033HS 88/S98S

BNIMS:13IHS 8:AVO

INI 1033HS 88/SL68

SAva:IIIHS 8:Ava

C LNI X033HS 88/S468

OAD:1.31H5 8:Ava

C INI X433HS 88/SOC
IX3 8V11VH 8C/19L6

ON1M5113IHS L:AVO

t1X3 898914 8C/I886
IIX3 894v$4 88/C6S

SAvOWINS L:Ave

t 1X3 OrSVR 88/C98
IIX] eV4914 88/C08C

IX3 89OVW 88/S08C
1 INI 81,HIS 88/C09
1 113 39NVS 80/0 I L9

GAD:13IHS I:AVG

1 IX3 3VNVS 80/0 1 C8
C IX3 413S-ONS 015 88/SLC6

UNIMS:13IHS 9:AVG

E 113 813S-ONS OIS 88/SCC
C IX3 83S-8139.1 OIS 88/S891
C 113 433-4394 GIS 88/S80C

SAVO113INS 9:Ava



274

Wi

01407-0

M97O7..
1.1
0
 
O

01O4IX00XIa-I.0
7

sm
o

1. 1. 1.
X

 X
 X

 x
las C

a S
S

 in

W
I 10 tn In
..nn

0000)

is 0 C
S

00 0 0
0 0 C

I 0
n0. 00
M

 to C
S

0 0 0 0
C

D
 0 0 14

Int
i

M
a

ow
.

M
 M

 1.
X

 X
 X

 X
W

 w
 W

 41

47
0 0

C
l a

0 0 0

000c
00 0
0 G

 0 0
0 0 0 0

C
l 14 C

DI,
C

O
 el 0.

)-0

W
7

7-C0

X
 x

14 La

0 0
0 0

ot0
0 0

en en

noti

ini
.

ts.

o
o

oo

GU
.

0I...Iin.0.7-40

toU
.

.s0.to...I1.0

0U
.

40



DAY: 6 SHIFT: SUING

DAY: 7 SHIFT: GYD

DAY: 7 SHIFT: DAYS

DAY: 7 SHIFT: SWING

DAY: 8 SHIFT: DID

DAY: 8 SHIFT: DAYS

DAY: 8 SHIFT: SWING



DNSSdeS801/19*rSAVO SdeVS601/1EI*EDRS SdeS80I/19*ESAVO SdePS6 OM Erg

GAD:LAING:Ave

DRSSdePS8WI9*ESAVO SdePS601/ICPCDNS SdeIS801/19*CSAYS SdePS6 OM Et't

981mS:111NS E:Ave

SAVOdeS801/100'C
SAVO SdePS6.outCI'CGAD44C601/16C*0SAYS SdePS601/1 EI'L

SAYS:111N5 C:AVG

SAW, SdeS601/1GADdet601/1CL'tSAva Sde S601/1 8E*1
DNS EdePS801 /ISO*0DRS EdeSBCl/1GC*0DRS CdeVC.01_01/1 WO

SAD:IIINS E:AVG

DRS CdeS8Cl/100*0
SRS C0GCCI9/1C*0

SAVO E0De89/1L*0DNS Cde S01 01 /1
DMS EdePS801/19-ESAYS E0PS09/I18'0SAYS Came09/1 60'1

MIMS:13IHS C:Aso

DNS CdePS801/1CE*1
GAD EdePS0101 /1
SAD C0MeEl9/119'0SAVO C0Me89/1 WO GAD EdePSB01/1£1*00/0 E0PC019/1WOSAD EdeSB0I/I£1"0SAD EasvsBour £1.0

SAYS:IAINS C:AVG

GAD E0PS019/18*0
GADCdeSB01/19°EOAD CdePS01Ot/t16*0GAD C40S801/1WEOAD Cde S80I/1 9*C

GAD:BINS C:AVG

GAOEdePSB WI Le'LSAD C40PS801/1 WIGAD Cde S B01/1 1S"I
1411033011e901A N31 NHIAID141403301109GINN31 NNIAID14140330110110111N31 NNIA10141403301189OID N31 AH1AID

DNInS:LAIHS 1:AVG

ICE1

:3NIH3V14
1101198340

83831114
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MACHINE:
13

DAY: 1 SHIFT: SWING

14 15 16

OTy

DAY:

THK LEN WID

2 SHIFT:

GRADE

GYD

COMPL OTY THK LEN WID GRADE COMPL OTY THK LEN WID GRADE COMPL OTY THK LEN WID GRADE COMPL

0.92 1/10 8 54 DP 3 GYD 0.22 1/10 8 54 BP 2 IMO 1.44 1/10 8 54 VP 3 GYD 0.34 1/6 10 54 D 2 SWG
1.44 1/10 10 54 DP 3 GYD 0.10 1/6 10 54 D 3 GYD 0.60 1/10 8 54 BP 3 OYD

0.13 1/10 12 54 DP 3 GYD 0.25 1/10 10 54 BP 3 GYD

DAY: 2 SHIFT: DAYS

0.74 1/10 8 54 DP 3 GYD 0.59 1/10 10 54 BP 3 GYD I 0.38 1/10 12 54 BP 3 GYD I 0.91 1/10 10 54 BP 3 OYD
0.55 1/10 13 54 BP 3 GYD 1.53 1/10 10 54 DP 3 DAYSI 1.64 1/10 10 54 DP 3 DAYSI 0.41 1/10 10 54 BP 3 OYD
0.92 1/10 8 54 BP 3 SWG 0.63 1/10 12 54 BP 3 SWG

DAY: 2 SHIFT: SWING

2.23 1/10 8 54 BP 3 SWG 0.99 1/10 10 54 DP 3 DAYSI 0.49 1/10 10 54 BP 3 DAYSI 1.68 1/10 12 54 Bp 3 SWG
0.30 1/6 8 RW D 4 GYD 1.73 1/6 8 RW D 3 SWG I 0.92 1/6 8 RW D 3 DAYS,

0.31 1/10 10 54 BP 3 DAYSI
I 0.69 1/12 8 54 ECLR 3 PUG I

1

DAY: 3 SHIFT: 4YD

3.25 1/6 8 RW D 4 SID 0.12 1/6 8 RW D 3 SWG I 0.71 1/12 8 54 ECLR 3 SWG I 0.58 1/10 12 54 BP 3 PUG
0.65 1/10 9 54 DP 3 SWG I 1.38 1/10 9 54 BP 5 DAYSI 1.38 1/10 9 54 BP 5 DAYS
1.30 1/10 9 54 BP 5 DAYSI 1

DAY: 3 SHIFT: DAYS

0.41 1/6 8 RW 0 4 GYD 2.12 1/10 9 54 BP 5 DAYSI 2.12 1/10 9 54 DP 5 DAYSI 2.12 1/10 9 54 DP 5 DAYS
0.54 1/10 B 54 BP 4 GTO
1.38 1/10 9 54 DP 5 SWG

DAY: 3 SHIFT: SUING

2.12 1/10 9 54 BP 5 SWG 2.12 1/10 9 54 BP 5 DAYSI 2.12 1/10 9 54 BP 5 DAYSI 2.12 1/10 9 54 DP 5 DAYS
1,1

CO
1NJ

I I
DAY: 4 SHIFT: GYD

I I
2.12 1/10 9 54 DP 5 SWG 2.12 1/10 9 54 BP 3 DAYSI 3.13 1/10 9 54 BP 5 DAYSI 2.12 1/10 9 54 BP 5 DAYS

1
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MACHINE:

DAY:

OTY

17

1 SHIFT: SUING

THK LEN WID GRADE COMPL OTY

1

THK LEN WID GRADE CONPL
1.33 1/10 9 54 BP 3 OYD

DAY: 2 SHIFT: OYD

0.16 1/10 10 54 BP 2 SWO 2.12 1/10 9 5 BP 3 GYD
0.39 1/10 9 54 BP 2 SWO
0.46 1/10 8 54 BP 3 DAYS

DAY: 2 SHIFT: DAYS

2.46 1/10 8 54 BP 3 DAYS 1.16 1/10 9 54 BP 3 OYD
0.66 1/12 8 54 ECLR 3 DAYS
0.27 1/10 9 54 BP 4 SWG

DAY: 2 SHIFT: SWING

1.55 1/10 8 54 BP 3 DAYS 2.12 1/10 9 54 OP 4 SWG

DAY: 3 SHIFT: GYD

0.21 1/10 12 54 OP 3 SWO 2.12 1/10 9 54 BP 4 SWG
1.13 1/10 9 54 BP 4 DAYS

DAY: 3 SHIFT: DAYS

2.12 1/10 9 54 BP 4 DAYS 2.12 1/10 9 54 BP 4 SWG

DAY: 3 SHIFT: SWING

0.15 1/I0 9 54 BP 4 DAYS 2.12 1/10 9 54 OP 4 SWG
1.54 1/10 9 54 BP 5 SWG

DAY: 4 SHIFT: OYD

2.12 1/10 9 54 BP 5 SWG 1.26 1/10 9 54 BP 4 SWO
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MACHINE:
5

DAY: 2 SHIFT: DAYS

OTY INK LEN WID GRADE COMPL

DAY: 2 SHIFT: SUING

DAY: 3 SHIFT: GYD

0.49 1/6 8 RU D 3 DAYS
1.85 1/6 B RU D 3 DAYS

DAY: 3 SHIFT: DAYS

DAY: 3 SHIFT: SUING

DAY: 4 SHIFT: GYD

DAY: 4 SHIFT: DAYS

DAY% 4 SHIFT: SUING



DAY: 5 SHIFT: GYD

7.04 1/6 8 27 CP 5 SWG I

DAY: 5 SHIFT: DAYS

DAY: S SHIFT: SWING

DAY: 6 SHIFT: DID 1

DAY: 6 SHIFT: DAYS

DAY: 6 SHIFT: SWING 1

DAY: 7 SHIFT: CYO 1

1

DAY: 7 SHIFT: DAYS 1

DAY: 7 SHIFT: SWING



OAS CWEma89/1SC/
OASC4CVS601/1SI*1CNr.maB9/110*COADCWCMa89/I 16-0

DMSCdePS801/I18*CEMS CWeMB8CE/L00'eOnSCWeLC6CC/L 9C-CI
DMSC4CVS801/1S9'8CNCMVBCe/L00'ensCWCVS89/1 CS'S

010 eoevs6ow weeDASCWCnoB01/1io'cons CMcccBtutons Cweno89/1 10'E

DAS C4CVSCI01/110*EDnSCWC88801/1Le'tWCMa89/1C1'01tins CNCLEBCC/L 00'e

CDDMS CNCLCCI9/I81'eDnSCNSS0101/192"CEMS CNSma8C1/1S6*IOnSCWC011B9/I LL'

01DN1MS:131NS C:AVG

DMS CWCLECI9/18I'
SAVO CdeVS601/109*E1DMSCWSVS0101/18"0bMS CNS0119r1/160'1

SAVO CWeDa801/196'9SAVOC4CVS601/1CO'OCSAVO CWCMSB9/191'0C

SAVO CWtMaCl01/1CS'SSAVOC4CVSBWI60'4SAVO Cweno09/1O'1CSAVOCWCMa89/1 S'9

SAvO:131NS C:AVO

SAVOtdCSB01/10S
OASC4CVSB01/1CO'C
0A0CWSvS0101/119'S

SAVO CWtDVCI01/1WOOASCWClid801/18L'C1

019 C4CVS601/1CO'OeGADCWCnoB01/1LVE
OAS CWSVS0101/1L'S010CWSVS0101/1e0"8SAVO CWCMbB9/1CO*6

ammo

GAO:131NS C:AVG

GAD CWSVS0101/I01'8
DAS IWELZCI9/1L0'6
ons IREMRClCC/LVO*COASWSPSOIIC*0

ODS IWeMaClCE/LCO'eOmitI4CVS801/19C*S
DMS IWCVS019/110'eDmS1deVS801 /IC9*1C
DAS 1WEMSCl9/11L'eDMSIdC2B01/1LC*1

(MIAS:LIIHS I:AVG

DMS INEniCI9/ICUEORSI4CVSB01/I4,1
SAVO 1deVSB01 /1C6*0ZSAVOI4CVSB01/ICS*6
SAVO IWSVS01Ot/t08'ElSAVO4EPS801/1C6*9

SAVO:131H8 1:AVG

SAVO 1WSVC0101/1ES"C
GAD 1deVS801/1le*S1

14M03 IUD 00113111 N31 811111014803010 0010111 N31 NH1 .A10141103 OaD 001GIN N818111AID14803OdD 0010111 N31 NNE110

OADWINS I:AVO

:SN1N3VW
8011V/1340

83180



:
SAVO

1:
4Etg.

:1'/ CO::
01/1 St.g

DOS S4S4gLC0
t4C4CLS

WI
9/1

VI,
C9,1

SAVO:sat. c1AGO

swa sweWISO-11
SAO CMCLC69/1 ZS'S
SAO SMC11119/1 911.41 .ns

0A0MEMA9/19C.SI010 C4SJCGC6WI SC,

ORS411.VS01/1 LC'SonsMEKOBCC.01

asp111169 CIAVO

00111611.111106.

9nSMCnd9/1 C4.0

SA.4Ckg601/11S.91SP.OEWg01/1 SC-4

SAVO:111.IAVO

SAVO VGCCS01/1 91-CE
SAVOagGC60111lt-S1aromcnms01/1 Wel

CMSGSkg661,1 SC.61

assIIIIMS:AV4

9SIIISURNS C:AGO

CAV6 CMCLi6GE/L SUSI
SAVO C4CWC601/116.9SAVO CGEVC601/1 ye.cSAVO CMC11110WI WE

SAVOIISINS C1160

9/1 GI I
CC/L CC C

%I:11:121 :IT
0.10 L41WC0CA11

6C:L

GAO C4tPC601/1IC.1GAO IC4CWC601/1 94.01/1 611 C

4191141101 C11011



17-4

an
11

N
11

IIDNInS:11IHS L:AVG
11

I

ISAVO 441n4EI/1BOCI

SAVO4ISMSLECl9/110-CISAVO 4MC11$0CC/416I

IISAVO:11IH5 4:AVO
11

1

1

1

IIGAO:13IHS 4:AVG

1

DNS9MCPSOt9/tEB61IEMS 9MC114BCE/L 01-41
1

IIONInS:LAMS 9:AVO

ISAVO 9dl114ZI/1BO'C1DAS 9MCnBBEC/L E6'ZI
1SAvG 9MCPS69/1494ISAVG 9MCnilBCE/4 EB-ot
I

IISAVO:I31115 9:AVO
II

II
IsAva 9WCn4BEC/4 CO'91

ISAVO 9WEWC69/1I'1019 9dl$0El /1 BO'E
GAO 9MC0009/110EIGAO 9NCLtBZE/C 00'E

GAO9WSS0101/1Wit IGAO 9NEnsB9/11lore1GAD 9MCLEBEC/4 00*E
II

GAD:MKS 9:AvG

OPISS4EPS801/104"1GAO9MSS0101/1C9'11DRS SdSdELEB9/166-C

stuns1131li5 S:AVG



293

0
1
1
6
 
0
 
0
 
a
 
7
.

I
N
N
 
N
 
*
2

M
O
W
.
.
.

N
 
N
 
N
 
N
 
N

C
C
 
C
4
4
4
3

0
0
0
0
0

3
3
3
3
.

0
0
0
.

M
.
4

0
 
0
 
0
 
0
 
0

0
0
0
0
0
0
0

0
0
0
0
0

0
0
0

M
N
M

0
8
000.333

C
C
O
C
Z
C
O

O
C

O
O

O
C

LO
S

.
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
M

M
.
.

.1.C
.W

C
Z

O
.

00000
101001931919

0010010
0
0
0

0000
00P

0000
P

O
O

M
M

P
00

I.
1
0

0
0

.
0
.
.

0
0
0
0
0
0
0

00000
0
0
0

\
\.

.
0
N
,
N
.
0

O
V

A
.0

O
r
.

0
0
0
1
9
.

W
N
O
.
0
0
0

.
0
 
0
.
0

.
0
0
0
0

N
.
M
4
M
M
O

0
0
.
4
0

.
D
o
n

N

N
O
W

.
.
.
0

4
C
C
3

0
0
0
0

N
 
M
 
0
4
 
r
a

n
n
n
n

O
P
 
P
P

0000

P
P
P
.

0
4
0
0

0
0
0
0
0
0

3
3
3
3
3
.

0
0
0
0
0
0

O
C

C
O

Z
Z

M
C

O
M

M
M

O

P
00000

o
o
n
0
0
0

r 1\000
M
O
.
N
C
I
N

.
0
0
0
0
.
0

n
o
n
n
o
o

0
0
0
0
.

M
m
M
4

0
0
0
0

C
C

O
O

W
.
.
.

o
n
o
o

*
N
O
M

gai

0000
1...
N
.
.
.

0
0
0
0
0

m
.
m
.
.
0

C
C
C
C
4
3

0
0
0
0
0
0

M
M
O
I
M
N
M

O
C

=
0.0.0.

01000001

0
.
0
.
0
0
p
o

m
e
t
.
M
o
m

0
0
0
0

2
3
3
1
.

0
0
0
0

M
C
I
M
M

C
2
3
.

0
0
3
0

P
O
O
P

0000

0
0
0
0

P
 
e
w
.

o
 
V
o
.

0
0
0
0

3
3
2
8
-

0
0
0
0

M
M
M
M

O
S
0
.
4
6

M
a
m
a

V
M
.

.
0
0
0

M
M
O
Oft

aI01
3
O0

O
0

MO
XM

N
 
a0

0

0N0I4
1
3

0

030NO

o
r
e
o

2
3
3
.

0
0
0
0

O
C

E
r

.
.
0
0

a
y
.
,

n
o
n
o

0
0
0
0
,

O
 
0
0

0
.
0
0

0.01.

0
0
0
0
0
0
.

e
o
e
O
W
O
O

M
e
l
e
I
N
F
I
N
N

S
C
I
C
C
I
C

W
m
.
.
.
.
.

.
.
.
.
.

0
0
0
0
0
0
0

P
00.00.

O
N
O
 
0

0

w
w
.
0
0
.
1
.
0
.
0

M
.
O
.
O
m
M

0N

0
0
0
1
4

.
.
.
M
e

4
6
2
4
2

0
0
0
0
o

N
N
N
O
M

I
C
O
C
O
O

0
0
0
0
0

v
.
N
.
W

o
n
n
o
o

M
O
M
P
P

0
0
 
0
0

\
\
\
N
\

0
0
0
.
0

M
O
O
P
.
0

0
0
0
0
0

03N0

0
0
0

3
3
N

m
o
o

n
n
m

0
0
W

P
C
4
.
1

0
0
0

0
0
0

P
O

N



DAY: 3 SHIFT: GYD

14.81 7/32 12 RW 3M 3 OYD 6.60 1/10 9 54 3P 3 GYD 5.76 1/10 9 54 3P 3 OYD
3.99 1/10 0 RIO 3N 3 010 30.03 1/10 9 54 31 3 OYD 6.91 1/10 9 54 3P 3 OYD

10.83 1/10 9 54 3P 3 DAYS 0.17 7/32 12 RW 3M 3 DAYS 5.45 1/10 9 54 3P 3 OYD

DAY: 3 SHIFT: DAYS

19.20 1/10 9 54 3P 3 DAYS 13.14 7/32 12 RW 3M 3 DAYS
3.07 1/10 8 RW 3M 3 DAYS 3.02 7/32 12 27 3N 3 DAYS
3.04 1/10 10 54 SM 3 DAYS 4.36 1/6 12 RW 2H 3 DAYS

10.75 1/10 9 54 3r 3 SWG 7.83 1/10 7 54 3P 3 DAYS
1.21 1/10 8 OW 3N 3 SWG

DAY: 3 SHIFT: SWING

19.20 1/10 9 54 3P 3 SWG 1.86 1/10 8 RV 3M 3 SWG
10.75 1/10 9 54 3P 4 GYD 3.24 1/10 8 RW 3M 3 SWG

3.07 1/10 9 54 3P 3 SWG
10.75 1/10 9 54 3P 4 GYD

DAY: 4 sum: GYD

19.28 1/10 9 54 3P 4 GYD 19.28 1/10 9 54 3P 4 OYD 7.44 1/10 8 54 3P 4 OYD
3.01 7/33 10 27 3M 4 GYD 3.03 1/10 8 54 3P 4 OYD
3.88 1/10 8 RW 3M 4 GYD 6.92 1/10 8 54 3P 4 GYD

9.26 1/10 8 54 3P 4 GYD 32.66 1/10 8 54 3P 4 DAYS

DAY: 4 SHIFT: DAYS

6.92 1/10 8 54 3P 4 DAYS 7.35 1/10 8 54 3P 4 DAYS
16.26 1/10 8 54 3P 4 SWG

DAY: 4 SHIFT: SWING

13.75 1/10 8 54 3P 4

DAY, 5 SHIFT: OYD
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APPENDIX C.3 INVENTORY VERIFICATION PROGRAMS

C JULY S, 1934
C

C THIS PROGRAM TRANSFORMS EACH TASK ASSIGNED TO THE DRYER OPERATION
C INTO AN INVENTORY UPDATE EVENT.
C

C AUTHOR: ERIC SCHILD

PROGRAM DTASK
INTEGER NT.NR.CD.CODE.COMP.START.PRAT.MACH.N:-20),GRD(-20).

ATHK,72.01,LEN(720).WIDc-20..INDE.
REAL PRATE.OTY
NT=4
NR=1

C READING THE GREEN VENEER GRADE CODE

CALL ASSIGN(1,'SY:DRYCOD.DAT')
INDE:=1
READ(1.10.END=15) N(INDEX),GRD(INDEX).THK(INDEX).LEN(INDEX).

*WID(INDE)
1 FORmAT(T2.21.2.211)

INDEX=INDEXs1
GO TO 5

15 CONTINUE
CALL CLOSE(1)

C

C READING THE TASK ASSIGNED TO THE DRYER OPERATION
C

CALL ASSIGN(1,'SY:DRYTSK.DAT')
CALL ASSIGN:2. SY:DRYTK1.DAT

20 READ(1.25.END=35) COMP.ETART,CODE.PRAT.mACH
25 FORMATT2.2IG,I4,16.13)
C

C DRYER PRODUCTION RATE

PRATE=FLOAT(PRAT)/100000.
C

C TASK QUANTITY
C

OTY=FLOAT(COMPSTART)kRRATE
C

C TRANSFORMING GREEN VENEER CODES TO SINGLE VALUE
C

CD-THK,CODE,4100+LEN:CODE)k104-WID:CODE

C WRITING INVENTORY UPDATE FILE FOR DRYER OPERATION

WRITE(2.:0) COMF.OTY.:ODE.CD.NT.HR
DC 70FMAT,T2.16,F6.2.214.212

GO TO 2C
35 CONTINUE

CALL CLOSE(1)
CALL CLOSE(3)
STOP
END
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C JULY S. 1934

C THIC PROGRAM TRANSFORMS THE TASKS ASSIGNED TO THE JOINTER AND PATCHER
C OPERATIONS TO INVENTORY UPDATE EVENTS.
C

C AUTHOR: ERIC SCHILD
C

PROGRAM JTASK
INTEGER NR2),NT(.1),INDEX.GRD(660).THK(GG0).LEN(GS0).WID(660),

fkCODE.DI1 dYEN(11.4.5.3),G,T.L.W.NPATCH(9.4.5.3).COMP,START.
*PRAT.MACH.COD.PCODE.CD
REAL PRATE.QTY
DATA NT.NR/2.3.0,1/

C READING THE DRY VENEER GRADE CODE
C

CALL ASSIGN(1.'SY:IN °JCOD.DAI')
INDE):=1

5 READ(1.10.END=15) GRD(INDEX).THK(INDEX).LEN(INDEX).WID(INDEn
10 FORMAT(T2.12.311)

DINVENCGRD(INDEX).THK(INDEX).LEN(INDE:O.WID(INDEX)) =INDEX
INDEX=INDE:-.+1
GO TO 5

15 CONTINUE
CALL CLOSE(1)

C READING THE PATCHER DEVELOPMENT CODE FILE

CALL ASSIGN(1.'SY:PATCOD.DATt.
INDEX I

ZO READ(1.25,END=20) G.T.L.0
25 FORMAT(T:.I2.2I1)

OPATCH(G.T.L.W)=INDE'.-.
INDEX=INDEX+1
GO TO 20

00 CONTINUE
CALL CLOSE(1)

C

C READING THE TASK ASSIGNED TO THE PATCHER OPERATION
C

CALL ASEIGN(1.'Sf:PATTCK.DAT')
CALL ASSIGN(2.'SY:PATTU.DAT')

25 READ(1.40.END=50) CCMP.START.CODE.PRAT.MACH
40 FOPMAT(T2.2I6.14.16.13)

PATCHER PRODUCTION RATE
C

PRATE=FLOAT(PRAT)/100000.

C TASK QUANTITY
C

OTI=FLOAT(COMR-START)*PRATE

C TRANSFORMING DRY VENEER GRADE CODES TO A SINGLE VALUE

COD=DINVEN(GRD(CODE .THK(CODE).LEN(CODE).1,
ECODE-NPATCH(GRD(CODEJ.THiCODE.LEN'CODE).WIDkCODE,
CD=THV'CODE,*100+LEN(CODE'41C.+1



298

C WRITING THE EVENT THAT WILL REMOVE THE APPROPRIATE QUANTITY FROM
C DRY INVENTOR)

URITE(2,45) START.QTY,COD,CD.NT(I).NR(1)
r

C WRITING THE EVENT THAT WILL INCREASE DRY INVENTORY
C

WRITE(2,45) COMP.QTY.PCODE.CD,NT(1),NR(2)
45 FORMAT(T2,I6.EC.2.2I4.2I2)

GO TO 25
50 CONTINUE

CALL CLOSE(1)
CALL CLOSE(2)

C

C READING THE TASK ASSIGNED TO THE JOINTER OPERATION
r

CALL ASSIGN(I.'SY:JOITSK.DAT')
CALL ASSIGN(2.'SY:30ITK1.DAT')

55 READ(1.60.END.70) COMP.START,CODE.PRAT,MACH
60 FORMAT(T2,2IG,I4,16.12)
C

C JOINTER PRODUCTION RATE
L

PRATE=FLOAT(PRAT)/100000.
L

C TASK QUANTITY

QTY,.-FLOAT(COMP-START)APRATE
r

C TRANSFORMING DRY VENEER GRADE CODES TO A SINGLE VALUE
L

COD=DINVEN(GRD/CODE),THK(CODE).LEN(CODE),1)
CD=THK(CODE)A100+LEN(CODE)A10+WID(CODE)

C

C WRITING THE EVENT THAT WILL REMOVE THE APPROPRIATE QUANTITY FROM
C DFri INVENTORY
C

WRITE(2oS5) START.QTY.CODE.CD,NT(2).NRe1;
CD=CD-WID(CODE)*1

L

C WRITING THE EVENT THAT WILL INCREASE DRY INVENTORY

WRITE(2.65, COMP,QTY,COD.CD.NT(2NR(2)
15 FORMAT(T2.IG.FG.2,2I4.2I2

GO TO 55
70 CONTINUE

CALL CLOSE(1
CALL CLOSE.2.
STOP
END
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C JULY 8, 1934

C THIS PROGRAM CREATES THE EVENT LIST THAT WILL BE USED IN PROGRAM
C INVENT TO RECONSTRUCT THE DRY INVENTORY.

C AUTHOR: ERIC SCHILD
C

PROGRAM EVNTLST
INTEGER TRNSFR(6),MASTER(2400.6).LINKSR(2400).LINKPP,2400

4:LSI:E.HEAD.TAIL.ROW.AHEAD.IHEAD.BEHIND.ITAIL.ITEM,NHE
REAL QTY
COMMON MASTER.LINKSR.LIOKPR.LSI:E.HEAD.TAIL.NAP

C

C CALLING INITIALISATION SUBROUTINE
C

CALL INEVNT
DO 1000 I=1.4
GO TO ( 10,20.20.40) I

C

C READING MASTER PRODUCTION SCHEDULE
C

10 CALL ASSIGN(1,'SY:PAT1.DAT')
GO TO 50

C

C READING EVENT LIST CREATED FROM PATCHER TASK FILE PATTSR.DAT
C

CO CALL ASSIGN(1.'SY:PATTKI.DAT')
GO TO 50

C

C READING EVENT LIST CREATED FROM MINTER TASK FILE MITSK.DAT

CO
C

CALL ASSIGN(1.'SY:JOITK1.DAT')
GO TO 50

C

C READING EVENT LIST CREATED FROM DRYER TASK FILE DRYTSK.DAT

40 CALL ASSIGN(1,'SY:DRYTK1.DAT')
50 READ:1.55.END=900) TRNSFR1,.QTY.(TRNSER(M),M=:.6,
55 FORMAT(T2,16.E6.2.214.212)

TPOSFR,2=NINTOTY?-100.)

C IF NO MORE ROOM IN LINKED LIST, STOP

IF(NAR.G1.0)G0 TO 65
WRITE(5.60,

'SO FORMATTZ.'MASTER STORAGE ARRAY OVERFLOW')
STOP

65 LZIE=LSI=E+1
C

C IF FIRST EVENT, CONTINUE
C

IFLSIZE.EQ.11G0 TO 110
ROW=HEAD

C IF EVENT TIME GREATER THAN OR EQUAL TO TIME OF EVENT IN LINKED

C LIST. CONTINUE
C

IF,TRNEFR(1).GE.MAETER'ROW.1,,G0 TO 75
C



C IF HEAD OF LIST. CONTINUE
r

IF(ROW.EO.HEAD)G0 TC 100

NOT HEAD OF LIST

ASSIGN EVENT AHEAD OF THE CURRENT ROW

AHEAD=LINKSR,BEHIND,
ROW=NAR
NAR=LINKSR(ROW)
IF(NAR.GT.0)LINKPR(NAR)=0
LINKPR(ROW)=BEH1ND
LINKER(BEHIND)=ROW
LINKPR(AHEAD)=ROW
LINKSR:ROW>=AHEAD
GO TO 500

300

C

C IF EVENT TIME GREATER THAN TIME OE EVENT IN LINKED LIST. CONTINUE
C

-5 IF(TRNSFR(1).GT.MASTER(ROW.1))G0 TO 80
C

C IF EVENT INVOLVES REMOVING INVENTORY, CONTINUE

IF,TRNSFR(6.LT.MASTER(ROW,G))60 TO 80
C

C IF HEAD OF LIST. CONTINUE
C

IF(ROW.EO.HEAD)G0 TO 100

C ASSIGN EVENT AHEAD THE CURRENT ROW
C

AHEAD=LINKSR(BEHIND)
ROW=NAR
NAR=LINKSR(ROW,
IF'NAR.GT.0)LINKPR(NAR)=0
LINKPR(ROW=BEHIND
LINVSR(BEHIND)=ROW
LINKPR(AHEAD)=ROW
LINKER(ROW)=AHEAD
GO TO 500

C

C ASSIGN EVENT BEHIND THE CURRENT ROW

30 BEHIND=ROW
ROW=LINKSR(BEHIND)
IF,TAIL.NE.BEHIND,G0 TO 70
ROW=NAB
NAR=LINKSR(ROW,
IF(NAR.GT.0)LINKPRkNAR,=0
ITAIL=TAIL
LINKPR(ROW)=ITAIL
LINKSR(ITAIL)=ROW
LINKSR(ROW)=0
TAIL =ROW
GO TO 500

r

C ASSIGN EVENT AHEAD OF FIRST ITEM IN LIST

100 ROW=NAR
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HAR=LINKSR'ROW,
IF(NAR.GT.0)LINKPR(NAP=0
IHEAD=HEAD
LINKPR(IHEAD) =ROW
LINKSR(ROW)=IHEAD
LINKT,R(ROW,0
HEAD=ROW
GO TO 500

C ASSIGN EVENT BEHIND THE LAST ITEM IN LIST
C

110 ROW=NAR
NAR=LINKSR(ROW,
IE(NAR.GT.0, LINKRRiNAR=0
LINKSR(ROW)=0
HEAD=ROW
TAIL=ROW

C

C TRANSFERRING DATA
C

500 DO 510 ITEM=1.G
mASTER(ROW,ITEM) =TRNSER(ITEM)

510 CONTINUE
GO TO 50

900 CONTINUE
CALL CLOSE(1)

1000 CONTINUE
CALL ASSIGN(1.'SY:ENVTLT.DAT'
ROW=HE;4D

C

C WRITING EVENT LIST

1050 IE(ROW.E0.0)G0 TO 1100
WRITE(1.1075) (MASTER(ROW,Mi.M=1.6)

1075 FORMAT(72.2I6.2I4.212)
ROW=LINKSR(ROW
GO TO 1050

1100 CONTINUE
CALL CLOSE(1)
STOP
END
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C

C JULY S. 1984

C THIS SUBPROGRAM INITIALIZES THE HEAD AND TAIL POINTERS AND
r PREDECESSOR AND SUCCESSOR POINTERS FOR THE LINKED LIST THAT STORES
C THE INVENTORY UPDATE EVENTS.

C AUTHOR: ERIC SCHILD

SUBROUTINE INEVNT
INTEGER TRNSFRc6,,MASTER(2400.5,,LINKER(2400).LINKPR,2400

ALSIZE.HEAD,TAIL.ROW.AHEAD,IHEAD.BENIND.ITAIL.ITEM.NAR
REAL On
COMMON MASTER.LINKSR.LINKPR.LEIZE.NEAD.TAIL.MAR
DO 10 ROW= 1.400
LINKPR(ROW) =0
LINI.SR(POW)=Row+1

10 CONTINUE
LINKSRt2400)=0
HEAD=0
TAIL=0
LSIZE=0
NAR-1
RETURN
CPI]
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C

C JULY 8.1984
C

C THIS PROGRAM RECONSTRUCTS DRY INVENTORY TO DETERMINE THE AVERAGE
C TOTAL INVENTORY AND THE MINIMUM AND MAXIMUM INVENTORY OF EACH DRY
C VENEER GRADE.
C

C AUTHOR: ERIC SCHILD

PROGRAM INVEN
INTEGER DINVEN(11.4.5.3),INDEX.G.T.L.W.EVTIM.TOTY.CODE.CD.

)4:TYPE,NT.RM.THK.LEN.WID.GD(2,11).LENGTH
REAL BASIS( 2.5).STIM.LASTm.FTIM.OTY.TOTVEN.TOTINY.FRC(11).

*PRATE.ORIOTY.MIN.MAX.RMIN(GC0).RMAX(660),INVEN(6G0),TIM.TOTAL
BYTE GR(4).TH4).WI(2)
LOGICAL FLAG
COMMON CODE.MIN.HAX.INVEN.TOTINV.RMIN.RMAX
DATA BASIS/.864..864..8G4.1.920.1.924.1.728.2.160.2.052.1.94,:.
+.2.400.2.280.2.160.2.880.2.736.2.592.
DATA TOTYEN.TOTINV.INVEN/662A0./
DATA MAX.RMAX.MIN.RMIN/132210..
FLAG=.FALSE.

C

C READING DRY VENEER GRADE CODE
C

CALL ASSIGN(1.'SY:INVCOD.DAT')
INDEX=1

= READ(1.10.END=15) G.T.L.W
10 FORMAT(T2.I2.3I1)

DINVEN(G.T.L.W=INDEX
INDEX=INDEX+1
GO TO S

15 CONTINUE
CALL CLOSE(1)

C

C SETTING UP INITIAL DRY INVENTORY LEVEL
C

CALL ASSIGN(1.'SY:DRY.DAT')
20 READ(1.25.END=30) G.T,L.W.TOTY.NT
25 FORMAT(T2.12.311.215)

CTY=FLOAT.TOTV
CODE=DINVEN(G.T.L.W)

C

r

UPDATING INVENTORY STATISTIC

INYEN(CODE)=INYEN(CODE)+OTY

UPDATING TOTAL INVENTORY STATISTIC
C.

TOTINV=TOTINV+,OTYABASISIW.L,,
CALL STAT
GO TO 20

30 CONTINUE
CALL CLOSE(1)

C

CALL ASSIGN(1.'SY:GRADE.DAT')
INDEX=1

35 READ(1.40,END=45) (GD(H.INDEX).M=1.2)
40 FORMAT(T2.2I2)

INDEX=INDEX+1
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GO TO 35
45 CONTINUE

CALL CLOSE(1)
C

C SETTING UP DRYER AND PATCHER DEVELOPMENT FILES
C

CALL ASSIGN(1.'SY:ENYTLT.DAT.)
OPEN(VNIT=2.TYPE='OLD'.ACCESS= DIRECT'.NAmE= Sf:DRYDEV.DAT .

*PECOPDSIZE=15.READONLI)
OPEN(UNIT=3,TYPE='OLD'.ACCESS= DIRECT..NAME= SI:PATDEV.DAT
ARECORDSIZE=IS.READONL1)

C

C READING EVENT FROM EVENT FILE
C

50 READ(1.55.END=95) EYTIM.TOTY.CODE.CD.TYPE,RM
55 FORMAT(T2,2IG.2I4.212)

THK=IFIX(FLOAT(CD)/200.)
LEN=IFIX(FLOAT(CD-THKA100)/10.)
WID=CD-(LENA10+THK*100)
OTY=FLOAT(TOTY)/100.
TIM=FLOAVEYTIM)/1440.

C

IF(FLAG)GO TO 60
C.

C SETTING UP TIME MECHANISM
C

STIM=TIM
LASTM=TIM
FLAG=.TRUE.

C UPDATING TOTAL INVENTORY STATISTIC
C

SO TOTVEN=TOTYEN+TOTINV*4TIM-LASTM:

C ADVANCING TIME
C

LASTM=TIM
C

C IF EVENT INVOLVES UPDATING INVENTORY. CONTINUE
L.

IFRM.EQ.0)60 TO 85
r

C EVENT INVOLVES UPDATING INVENTORY
C

C IF EVENT WAS NOT GENERATED FROM TASK ASSIGNED TO PATCHER OPERATION.
C CONTINUE
C

IFkTYPE.GT.21(30 TO -0

C EVENT WAS GENERATED FROM PATCHER OPERATION
r

READ(3'CODE) kFRC(GD(I.M)),M=1.8).PRATE
DO 65 1=1.8
IF,FRC(GD(1.I)).E0.0)G0 TO 65
CODE=DINYEN(GD(l.I).THK.LEN.1)
ORIOTY=OTYFRCtGD(I.I,)

C

C UPDATING INVENTORY STATISTIC

INYEN(CODE)=INYEN(CODE)+ORIGTY
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CALL STAT
G5 CONTINUE

GO TO 50
r

C IF EVENT WAS NOT GENERATED FROM TASK ASSIGNED TO JOINTER OPERATION.
C CONTINUE
C
70 IF(TYPE.GT.S)GO TO 75
C

C EVENT WAS GENERATED FROM JOINTER OPERATION
C

C UPDATING INVENTORY STATISTICS
C

INVEN(CODE)=INVEN(CODE)+OTY
CALL STAT.
GO TO 50

C

C EVENT WAS GENERATED FORM DRYER OPERATION
C

75 READ(Z'CODE) (FRC(GD(2.11)).M=1.8).PRATE.(GR(M).M=1.4).
;1:1TH(M).M=1.4).LENGTH.(WI(M).M=1.2)
DO 30 1=1.3
IFAFRC(GD(2.I)).E0.0>G0 TO 80
CODE=DINVEN(GD(2.I).THK,LEN.WID)
ORIOTY=OTYAFRC(GD(2.I))

C

C UPDATING INVENTORY STATISTICS
C

INYEN(CODE)=INVEN(CODE)+ORICITY
C

C UPDATING TOTAL INVENTORY STATISTIC
C

TOTINV=TOTINV+(ORIOTYABASIS(WID,LEN))
CALL STAT

SO CONTINUE
GO TO 50

C

C IF EVENT WAS NOT GENERATED FROM MASTER PRODUCTION SCHEDULE. CONTINUE
C

A5 IF,TYPE.GT.1)G0 TO 90
C

C EVENT WAS GENERATED FROM MASTER PRODUCTION SCHEDULE
C

C UPDATING INVENTORY STATISTIC

INVEN(CODE)=INVEN(CODE) -OTY
r

C UPDATING TOTAL INVENTORY STATISTIC
C

TOTINV=TOTINY-(0TYABASIS(WID.LEN
CALL STAT.
GO TO 50

C EVENT WAS GENERATED FROM EITHER 10INTER OR PATCHER OPERATION
C

C UPDATING INVENTORY STATISTIC
C

90 INYEN(CODE)=INVEN(CODE)-0TY
CALL STAT
GO TO 50
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95 CONTINUE
CALL CLOSE1:!
CALL CLOSEi2)
CALL CLOSE(3)

C

C CALCULATING TOTAL INVENTORY
C

ETIM=TIM
TOTAL=TOTVEN/(ETIM-STIM
CALL ASSIGN(1.'SY:INVST.DAT'
WRITE(1.100) mIN.MAX.TOTAL

100 FORMAT(T2.3F10.2)
DO 110 I=1,660
IE(INVEN(I).E0.0)G0 TO 110
WRITE(1.105) I.RMIN(D.RMAX(I)

105 FORMAT(T2,I4.2F10.2)
110 CONTINUE

CALL CLOSE(1)
STOP
END
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C

C JULY S. 1934
C

C THIS' SUBPROGRAM EVALUATES THE INVENTORY STATISTICS AFTER EACH
C UPDATE IN PROGRAM INVEN TO DETERMINE THE MAXIMUM AND MINIMUM
C LEVELS.
C

C AUTHOR: ERIC SCHILD
C

SUBROUTINE STAT
INTEGER CODE
REAL MAX.MIN.TOTINV,INVEN(G60).RMAX(G60'.PMIN.660t
COMMON CODE.MIN.MAX.INVEN.TOTINV.RMIN.RMA:
IFTOTINV.LE.mAX)G0 TO 10
MAX =TOT INV

10 IFTOTINV.GE.MIN)G0 TO 20
MIN=TOTINV

20 IF,INYEN(CODE).LE.RMAX(CODE))G0 TO 30
PMAX(CODE)=INYEN(CODE)
IFINVEN(CODE).GE.RMIN(CODE),RETURN
PhIN(CODE)=INYEN(CODE)
RETURN
END


