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Introduction To The User's Guide

This appendix contains a user's guide to the Manufacturing, Simulation and

Analysis (MSA) suite of programs. It is intended as a stand-a-lone document

and makes no reference to the thesis hence some duplication has occurred.

The user of the software is directed to access the thesis for the technical

parameters of the software.
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A.1 Introduction

To be generically applicable was the goal behind the development and

implementation of the MSA methodology. The MSA program suite has been

created to enable the modeling, scheduling and subsequent simulation of

production schedules through manufacture. The user does not need any

programming expertise but a familiarity of simulation technology is advised.

A.2 Concepts

Modeling

A "Universal Transfer" is used to model the work centres contained in the

facility of interest. Each of the Universal Transfers consists of two input

queues, a work centre and one output queue. Each UT is defined individually

with no reference to the jobs it will process hence a fixed network model of a

facility never exists inside the software.

No Network Model

Entities or jobs "self carry" their route through the defined work centres.

Entities enter a UT or node, are processed and passed onto the succeeding

node. Adding a new node then becomes a simple process of just defining

another UT, it does not have to be linked into a network. This approach

achieves three goals:

1.

2.
Models are relatively quick to modify;

The modeling philosophy is generic in so far that it may
be used to model a variety of manufacturing facilities; and

Re-routing of jobs does not require a new network to be
constructed, only a modification to the Sequencing
Database.

3.
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Unless a facility is in "perfect balance" a bottleneck or Critical Resource will be

present. The scheduling focus of the MSA methodology is to use the Critical

Resource as the key to generating schedules. The scheduling methodology

is therefore generically applicable.

Scheduling

The Scheduling of jobs through the modeled facility using the Critical

Resource as a focus follows a four stage process:

1. Determine which work centre is to be labelled the Critical
Resource.

2. Generate the "Criticality Ust" which is a list of all jobs to
be processed by the Critical Resource.

3. Order the Criticality Ust with respect to the selected
dispatching rule.

4. Use the Criticality list to assign priorities to the order jobs
are launch to the facility as well as the order they are
processed by work centres.

Jobs are launched to the facility being modeled at the beginning of each week

being simulated. In the present version of the software it is not possible to

introduce jobs mid-week.

project

A project is defined as a complete set of files (16 in total) which contain all the

data pertaining to a facility of interest. Fifteen individual projects are allowed

for in the present version of the software and from within each project 999

separate simulation runs (versions) may be executed.
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A.3 The Computer System

The files and programs described here were designed for use on an IBM PC,

PS/2 or compatible computer. The programs are compiled to .EXEfiles and

require only DOS 2.0 or greater. Hard disk requirements are approximately

one and a half megabytes for the program code and up to one megabyte for

a project.

A common directory for all programs and data files is required. The directory

name is optional and has no effect on the operation of the software.

A.4 Activating and Using the Software

To activate the MSA software suite from the DOS prompt ensure the default

directory contains all the programs, then type MSA enter. The title page is

displayed for approximately five seconds; pressing the esc key bypasses this

delay and displays the second screen, the copyright and licensing

information. Pressing the space bar causes seven system files to be restored

into memory and the Main Menu to be displayed. In general menu choices

are either in white or grey, menu choices in grey are not active at that

particular time, selecting one will cause an error message to be displayed

giving the reason why it is inactive.

In normal operation the software makes two sounds: a high pitch single

"beep" which indicates that user keyboard input is required and a lower pitch

double "beep" which indicates the last input was invalid.
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A.S Project Data File Structure

A project is a set of sixteen files which define the manufacturing facility of

interest and consists of: four primary files which the user has read/write

access to, defining the manufacturing facility:

1. Jobs Pending;

2. Work Centre Definitions (Universal Transfers);

3. Integrated Bill of Materials; and

4. Calendar;

and twelve secondary files used by the software to maintain the status of the

project. The file naming convention follows:

AAA",BOM.lNF

where AAA is the project code, BOM is the file type (in this case the Bill of

Materials file) and INF indicates that it is a root file.

The root maintains the project state from which the majority of simulation runs

under a particular project are activated. Each simulation run off the root files

is given a version number. The naming convention for such files, for example

Version one, is:

AAA",BOM.001.

The number of versions off the root Is limited to 999, sufficient for any normal

simulation project.
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If, for example, thirty periods are simulated from the root of project AM, all

data for the Job Pending file are stored under:

AM",BOM.001.

The facility has been provided to select and load any of the thirty periods into

memory and make this the active project-version-period combination. At any

point in the operation of the software a project-version-period combination

may be copied to the root thus defining a new start point for all subsequent

simulations under that project but the user is warned that overwriting the root

erases all existing versions (simulation runs) under that project. The overwrite

option is provided such that a version of a project may be simulated up to a

"steady state" and then written to the root. All subsequent simulation runs will

then be launched already in a steady state, saving time when doing extensive

"what-if?" analysis.

When loading a model the user is prompted for a project code, version

number and the period of interest. Only one project, version, period

combination may be loaded into memory at anyone time. The right hand

corner of the screen header (top three lines on the screen) indicates the

currently active combination.

A.6 Creating A Project

The menu options and required input to create a project is displayed in Figure

A.1. After selecting "Project Data Management" off the Main Menu and

"Create" off the subsequent menu, the user is prompted for a three digit

project code and a twenty five character project descriptor. The project

descriptor has no effect on the operation of the software and is for the user's

information only and both the code and the descriptor are displayed in the
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screen header whenever the project is active. File initialization creates and

stores default values in the sixteen project files.

After file initialization the Project Menu is again displayed with option "D. Input"

no longer inactive. To enter the Data Input Menu this option must be

selected. This Menu has a column adjacent to the input options A through E

which indicates whether the files have been defined. If an input option is

selected more than once the new data is appended to the existing file.

WAIN MENU u- PROJECT MENU u- Reqund Input

A. Project Data A. O'.ate - nree digit
MCInGgement project code. - Project. DHCrlptar

etc. etc. Fli. InltfallllOtion

I
l

PROJECT MENU u: INPUT MENU Select lOch option
0

A. Project Data and Input the
0

D. Input B• .lob Pending requ~ed data.
C. R.. ourc.

0 Do BoM Quit any tim. and
etc. E. Calender

.. etc. reVn to Naln Menu

Creating A Profect I

Figure A.1: Creating A Project Using The MSASoftware

Options A through E do not have to be selected in any particular order and

the menu may be exited at any time although it is recommended however,

that the Resource Profile option be executed before the 80M Definition option.
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If a previous project exists the user, when selecting one of the input options is

prompted to copy the file from a previous project or create a new file. Option

"I. Copy Existing Project" on the Data Input Menu allows the user to copy a

complete set of data files to the new project. When copying individual files or

a complete set the user is prompted for project name, version and specific

period.

The following five subsections describe the required input for each of the input

options A through Eon the Data Input Menu:

A.6.1 PROJECT DATA

Project Data is a miscellaneous category and requires only two inputs:

Global Set Up Time

The set up time to be used when all defined work centres are to have the

same set up time regardless of jobs being processed.

Global Batch Size

This is the value used when the transfer batch size is to be the same for all

jobs being simulated, irrespective of the process batch size.

A.6.2 JOBS PENDING FILE

Six data fields describe a job to the pending file:

Product Name

The name of the end item product as described to the BoM file.
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Job Number

Automatically assigned by the software and follows a simple chronological

order. The same job number is used for all sub assemblies and components

of an end item throughout the process of simulating the part through the

manufacturing facility. No entry is therefore required at this point.

Quantity

How many of the end item (products) are required, the process batch size.

Transfer Batch Size

The value entered in this field is used if the simulator is to be run with each job

having an individual transfer batch size. If a number is entered which is

greater than the quantity required, the transfer batch size defaults to the lower

value.

Due Week

The user is being asked to input the week the job is due. Production weeks

are counted sequentially from the beginning of the simulation, starting with

week one.

Due Day

By the end of which working day is the job required, day 1 is Monday.

A.6.3 RESOURCE PROFILE (UT Definition)

Selecting the Resource Profile Definition option from the Input Menu, the user

is first asked whether the input is to be -global" or "specltlc". Global allows for

one work centre to be defined and duplicated as many times as required.

"Specific" input implies the definition is only applicable to one work centre.
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Whether global or specific input is chosen each resource defined to the MSA

database has nine attributes and the user is given the choice of accepting the

default settings or initialising them individually. Following is a description of

the nine attributes, the first two at being for information only and have no

effect upon the operation of the software:

Resource Name

The "familiar" name by which the work centre is commonly identified.

Resource Group

If the resource belongs to a cell then this field may be used to identify this fact.

Simultaneous Working

How many products may be worked on by the work centre at anyone time.

This data field may be used to identify one cell containing a number of

identical work centres. Several work centres are then defined by using only

one work centre definition. For example, setting the Simultaneous Working

variable to five means that five identical milling machines may be represented

by one work centre definition.

Performance Factor

A value of 100% in this field implies that the resource is meeting standard

times for the processes it is carrying out. Inputting a value of 60%, for

example, multiplies the standard processing time by 1.4.

Operational

A boolean field indicating whether the work centre is available to process jobs

arnot.
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Launch Job Logic

Each work centre is serviced by two input queues: component and product.

When a work centre becomes idle these queues are accessed to determine

the next job to be loaded. This attribute gives the queues a priority rating so

the software knows which one to access first.

Unload Logic

When a job has finished processing this attribute is accessed to determine

whether to move the job into the work centre's output queue or directly to the

input queue of the next downstream work centre.

Queue Lengths

Each defined work centre has three queues, the length of which may be

individually set.

Loading Rule

Which dispatching rule to use to select a job from those available in a work

centres input queues.

A.6.4 BILL OF MATERIALS (BoM) FILE

A BoM file definition is made up of an end item (level 0), sub assemblies and

components. A product definition is input a level at a time beginning at level 0

and ends when the last level input contains only components. It a sub

assembly is input on level 3 for example it will generate requests for sub

assembly and component input on level 4. A component is regarded as an

end node and generates no further options at lower levels. The user will have

to be familiar with BaM conventions in order to complete thus section for any
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given project. The following is a list of required input and a description of the

type of data required.

Name

This can apply to end products, sub assemblies and components. There is

no control over what characters are used.

Product Set Up

Some simulations may be run with a "product" set up time, that is, all work

centres used in the production of components and sub assemblies of an end

item will have the same set up time. This field maintains this value and is only

requested during level 0 input.

Machine Number

This refers to the number given to a work centre by the software when the

resource file was created. It is recommended that the resource file be created

before the BoM file.

If the user is unsure of which number was given to which work centre a pop-

up menu is available by pressing esc then enter. The pop-up list displays the

work centre number and the user input work centre name. To select a work

centre the arrow keys are used to move the cursor adjacent to the desired

item and selected by pressing enter.

SetUp Time

If the simulation is being run with a "part-based- set up time methodology the

data in this field is used. "Part-based" refers to individual part/work centre

dependent set up times.
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Processing Time

The required input is the standard time to process one item.

By Inputting a "l" into the Machine Number Field will end input of that

particular part. After all data has been input for a product the user is

prompted whether further input is required. Selecting "yes" enables the BoM

of another BoM to be defined, selecting "no" returns control back to the Data

Input Menu.

A.6.S CALENDAR

The required inputs are the standard hours for a seven day week. After

inputting the standard hours the option is available to edit individual weeks to

account for the facility being shutdown or working short weeks.

A.7 Loading A Project

Figure A.2 illustrates the process of loading a project. The user must first

select off the Main Menu, "Project Data Management" and "Load" off the

subsequent menu. The next three screens are used to select the desired

project, version, period combination. The screens each operate in the same

manner: the arrow keys are used to move the cursor to the desired item

which is selected by pressing enter. Selecting Period "002", for example,

loads the state of the project at the end of period two/beginning of period

three.

The root file set stores the initial state of all versions (simulation runs) carried

out under a particular project. The only available period when loading the root

files is "000". If the root is not fully defined and the user requests it to be
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loaded then it will become the active file set. If the root is fully defined and is

requested to be loaded then a new version is created which becomes the

active file set.

MAIN WDfU

Aa Project Data
t.4anagement ~

PROJECT MENU
etc. .

B. Load
,

Prol.m I.
etc. Venlo,. I

Period.
lolt
DOO
D01..__ ..

Rebrn to '--

Projed "enu

loading A -Iod I

Option "E. Edit" off the Data Input Menu displays the Project Editing Menu

from which utilities may be selected to edit all of the four user project definition

files.

Figure A.2: Loading A Project Using The MSA Software

A.a Editing and Viewing Data Files

For the experienced user a utility has been provided to view all of the project

data files. Selecting "B. Utilities" off the Main Menu and "V. View Project Files"
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off the Utilities menu displays a list of all the project files. Inputting the

corresponding file number causes the contents of the file to be displayed on

the screen.

A.9 Logic Check

It is possible to check the consistency of an active model by selecting "Logic

Check" off the Project Data Management menu. The user is advised to

perform a logic check prior to launching a simulation run. Inconsistent data

may lead to spurious results and in extreme cases cause the software to

terminate abnormally. The logic check performs the following three checks:

Resource Database

Checks to determine if definitions exist for all tha work centres required by

jobs in the pending file.

Sequencing Database 1

Determines if all jobs in the pending file have a defined Bill of Materials and

Sequencing Database.

Sequencing Database 2

This check is failed if two products defined to the Bill of Matarials database

have the same name.

If any of the checks fail the edit option mentioned above may be used to

correct the error.
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A.10 Advance Simulation

Figure A.3 illustrates the process of launching a simulation run. After selecting

the "Advance Simulation" option off the Main Menu, a "Welcome to the MSA

Simulator" screen is displayed for ten seconds. The esc key may be pressed

to bypass the delay.

The Advance Simulation Menu which is then displayed lists on the left hand

side of the screen the eleven simulation parameters along with their present

settings. The parameters may be edited before running the simulator by

inputting the associated letter and pressing enter. The parameters are

grouped into: master data, logic and output and are listed in Table A.1 along

with the settings available. The next fourteen subsections describe each

parameter and the available settings.

When all parameters have been set to the desired values the simulator is

launched by selecting "S" off the menu on the right hand side of the screen.
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..... IN .. ENU

U
Welcome to the
IwtSA Simulator

C. Advance
Simulation

.. etc. I
<eec> to bypo_

+ IVamettr
Seled a param .... s.IKIied Update the

OR R«Irn Selected
Launch the Parametr
Simulcrlor

I Launch SImuIatlon

Launch Simulation I

PARAMrrERS

WASTER DATA
Batch Size Method
Set Up Method
CrItlcal Resource Id
Simulat. )( Period.

LOGIC
loading Rule
Selection Rule
Unload Rule

OUTPUr
Scr .. n Dleplay
Wonlt«lng Selection
Save ActIon.
SaYe Resultl Att.-
l.oct 11me Off..t
Tardy Tolerance
Clear Crit'y U.t

Figure A.3 : Initialising and Launching a Simulation Run
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PARAMETERS OPTIONS

Master Data

A. Batch Size Method None
Global
Product

No Set Up
Global
Resource
Product
Part

B. Set Up Method

C. Critical Resource
Identification Method

Manual
Random
Loading Model1
Loading Model 2
Queuing Model1

Input a value
(range 1-200)

D. Simulate Periods

Logic

E. Loading Rule Part then
component queue

Component then
part queue

Both together

Random
FCFS
SPTEDD

F. Selection Rule

Table A.1 : Simulation Control Parameters
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PARAMETERS

Logic (cont.)

G. Unload Logic

OPTIONS

To Output Queue
To next Input
Queue

Output

H. Screen Display Screen 0
Screen 1
Screen 2

I. Monitoring Selection Action
Work Centre
Part
Product
All

J. Simulation Actions To screen
To file and screen

Input a value
(range 1-200)

Input a value

Input a value

Yes/No

K. Save Results After
(periods)

L. Lead Time Offset

M. Tardiness Tolerance

N. Clear Criticality Ust

Table A.1: (Continued)

A.10.1 BATCH SIZE METHOD

The size of the transfer batch does not necessarily have to equal or divide

exactly into that of the process batch. The complete process batch must be

finished and unloaded from a work centre before any other job may be loaded

onto it. The available batch size methods are:

None

Selecting none sets the size of the transfer batch equal to that of the process

batch.
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Global

One transfer batch size is defined for all end items, sub assemblies and

components.

Product

Each individual product has a defined transfer batch size is held in the Job

Pending File. It is applicable to all components, sub assemblies and the end

item throughout the manufacturing process of a particular product and is

activated by selecting this batch sizing option.

A.10.2 SET UP METHOD

Five available setting are available to define work centre set up times, from no

set up time through to an individual part/centre dependent set up times. The

available settings are:

No SetUp

No set up times are used.

Global

One set up time for all parts on all work centres.

Resource

Each work centre has an individual set up time which is used regardless of

what part is to be processed.

Product

Each sub assembly and component of a product has the same set up time on
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all work centres. Different products may have different set up times.

Part

Each part will have a specific set up time for each work centre visited, a

part/work centre dependent set up time.

A.10.3 CRITICAL RESOURCE IDENTIFICATION METHOD

Five methods are available to identify the location of the Critical Resource.

The first three methods are relatively quick to execute compared to the last

two (CR-LM2 and CR-QM1). The last two methods require the current period

to be simulated to proactively locate the Critical Resource before the actual

simulation is run. The five Critical Resource selection models are:

Manual

The user may choose which of the defined work centres is to be labelled the

Critical Resource and the choice is maintained throughout the number of

periods which the user wishes to simulate. For example, if the simulation is to

be run for five periods the same manual choice is maintained for all five.

Random

The Critical Resource is randomly chosen by the software at the beginning of

each period simulated.

Loading Model 1

The loading which the required jobs will put onto the facility is calculated and

the most overloaded resource is defined as the Critical Resource. This model

also accounts for work-in-progress within the facility.

A.24



Loading Model 2

The simulator is run for the current period with no defined critical resource

were jobs are pushed through the facility using the designated dispatching

rule. The resource with the highest loading is labelled the critical resource.

Queuing Model 1

As in Loading Model 2 the simulator has to simulate through one period to

identify the location of the Critical Resource. The model uses the values of the

"time average queue processing time" and the "time average queue length" to

locate the position of the critical resource in the manufacturing facility.

A.10.4 SIMULATE PERIODS

The required input is a figure between 1 and 200 and instructs the simulation

driver on how many periods to simulate without a break. It is possible to

simulate one period at a time enabling parameters to be reset on a period by

period basis.

A.10.5 LOADING RULE

Each work centre defined to the MSA software has two input queues and one

output queue. The two input queues are split between one holding

components and the other sub assemblies. The loading rule dictates the

order to access the input queues when a new job is required by a work

centre. Three options are selectable:

Part Then Component Queue

The part queue is accessed first to ascertain whether any jobs exist for

loading onto the idle work centre. If no eligible jobs exist the component

queue is accessed to determine if a full set of components exist to load a job
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onto the work centre.

Component Then Part Queue

Similar to the previous case but the component queue is accessed first

followed by the part queue, to determine the jobs available for loading.

Both Together

Both queues are accessed in parallel to generate a list of jobs eligible for

loading.

A.10.6 DISPATCHING RULE

When a resource completes a job and becomes idle, the above Loading Rule

is used to generate a list of possible jobs. If no critical resource is selected

hence the Criticality List is empty the dispatching rule selects a job from those

eligible. Possible choices of the selection rule in the present version of the

software are:

Random

A job is randomly selected from the list of possible jobs.

First Come First Served

The first job in the generated list is the one selected.

Shortest Processing Time

Of all jobs eligible to be loaded onto a work centre the one which can be

processed in the shortest time is the one selected.
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Earliest Due Date

The job with the earliest due date is selected for loading. The due date is that

of the end item which the component or the sub assembly is to become part

of.

A.10.7 UNLOAD RULE

This rule controls into which queue a component or sub assembly will be

moved to after processing at a work centre. If there is insufficient room in the

receiving queue chosen the job remains at the work centre which is then

"blocked" and unable to process any other work until it is removed. Two

settings exist:

To Output Queue

This moves the finished part to the output queue connected to the defined

work centre.

Next Input Queue

This setting bypasses the output queue and moves a completed job directly

to the input queue of the down stream work centre.

A.10.8 SCREEN DISPLAY

When the simulation is being executed three user information screens are

available.

Screen Zero

Displays a message indicating that the simulation is running along with the

percentage complete. This option speeds up a simulation run since screens

do not have to be updated.
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Screen One

The top half of the screen exhibits the simulation steps or actions as they

happen. An example of an action is, "loading a job from an input queue to a

work centre". The bottom half of the screen displays performance statistics

for completed jobs and the performance of the Critical Resource.

Screen Two

The full screen is used to display the simulation actions as they occur.

A.10.9 MONITORING SELECTION

Screen one and two detailed above display actions of the simulator as they

happen. Using the "Monitoring Selection" settings it is possible to display only

those actions of interest. Five possible setting are available:

Action

Fifteen different actions are defined, for example, "move job from input queue

to resource". Using this option it is possible to display one particular action

on the screen and have it written to the run file, an archive copy of the actions.

Work Centre

Only those actions pertinent to a selected work centre are displayed. A

possible use of this may be to display actions that occur to the identified

Critical Resource.

Part

This may be used to display actions concerned with a particular component

or sub assembly.
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Product

Displays actions which occur to any component or sub assembly of a

selected end item making it possible to track one particular product of

interest.

All

All actions as they occur, are displayed on the simulation screens.

A.10.10 SIMULATION ACTIONS

The user is given the option of archiving the simulation actions. Two options

are available.

To Screen

Selected actions are only sent to the screen if screen one or two was chosen

under the screen display option mentioned above.

To File And Screen

Selecting this option simulation actions are displayed to the screen and

archived to the hard disk.

A.10.11 SAVE RESULTS AFTER?

Results may not be required until after several periods have been simulated.

In order to speed up the process of simulating up to this point the user is

given the option of archiving results only after a number of periods have been

simulated.
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A.11 Results Output

Before using the report feature the project-version-period combination of

interest must be the active problem under investigation. To access the

"Report Print Menu" option F must be selected off the "Project Data

Management" menu. Seven different reports may be generated and these are

briefly described below. Option I on the Report Print Menu toggles between

displaying the desired report on the screen or sending it to the printer, the

default setting is to the screen.

When the report is displayed on the screen, the arrow keys may be used to

move up and down it and by pressing the esc key control is passed back to

Report Print Menu. The seven reports are briefly discussed below followed by

example print outs of the reports (Figure A.4 to A.6):

Operating Parameters

Parameters such as batch size and set-up time method used are listed in this

report.

Aggregate Data

This report contains data that is macro in nature, for example, number of jobs

graduated in the active period or the number of work centres defined. The

results are split into the four performance categories:

1. customer satisfaction;

2. effectiveness;

3. efficiency; and

4. WIP inventory.
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Summary: Jobs

For each job graduated in the active period , regardless of when it was

launched, a report is generated containing data pertinent to the particular job.

For example, product name, job number, when launched and when

completed.

Summary: Resources

For all resources defined to the project a report is generated detailing

performance and usage statistics.

Learning System Aggregates

For the active project, version, period combination this report lists the four

categories of the learning system results and the overall performance figure

for all the combinations of critical resource selection method and sequencing

heuristic.

Print Run File

If the simulation actions where written to an action/run file this option will

view/print the file. A second level menu provides the functionality to print the

run file for all periods simulated, the last five or the current one.
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OPE RAT I N G PAR A MET E R S

Project: BBB 7:20:01
Version: 001 03-24-1992
Period: 001

PARAMETERS

Minutes in time period 2400
Length in days •••• 7

Parameters:
CR selection method ••••• Random
Identified CR ••••••••••• 5
SH selection method ••••• 7
Identified SH ••••••••••• SPT
Transfer batch method •.. Transfer = process batch
Set Up time method ..__.• Set Up time equals zero

Queue Logic: Loading •••• Serial: part then component queue
Queue Logic: Unloading Move to output queue

LS update after period 6
Run file created Yes

MSA Ver 3.0 F-OPE.FRM

Figure A.4 : Operating Parameter Report
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SUM M A R Y D A T A

Project: BBB
Version: 001
Period: 001

17:20:04
03-24-1992

CUSTOMER SATISFACTION

No. of jobs c~leted 0 Total early time ..... 0
Early jobs ......... 0 Total late time ...... 0
Late jobs .......... 0 Average early ........ 0
Jobs on-time ....... 0 Average late ......... 0

Total delivery error . 0
Frequency of tardy jobs ••••• 0 X

EFFECTIVENESS

Total theoretical flow time •• 0
Total actual flow time •.••••• 0
Total manufacturing error •••• 0
Total flow time (static) ..... 0

Mean flow time ••••••• 0
Maxinun flow time No jobs
Mininun flow time •••• No jobs

EFFICIENCY

Number of resources ••• 12
Total time available:

Facility •••••••.. 480 hours
All resources 480 hours

Set Up
Percent: 0

Wkg
79

Util 2
79

Idle
21

Blkd
o

Wait
o

Uti!
79

WIP INVENTORY

PROCESSING TIME DATA:
Time average processing time •••••••••••••••• 172

TIME AVERAGE QUEUE LENGTH:
Time average queue length

OVERALL SUfltARY

Measures:
Customer Performance
Effectiveness
Efficiency

Percentiles
o
o
78.5

Weighting:
0.3333
0.3333
0.3333

OVerall Performance 26.16

MSA Ver 3.0

Figure A.S : Summary Data Report
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I N D I V I D U A L RES 0 U R C E D A T A

Project: BBB 17:20: 18
Version: 001 Name: R1 03-24-1992
Period: 001 Nunber:

OPERATING DATA

Set Up Wkg Idle Blkd Wait Util Util 2
Percent: 0 71 29 0 0 71 71

QUEUING DATA

PART COMP OUTPUT
Allowed I118xinunlength (parts) 20 20 20

PROCESSING TIME DATA:
Time average processing tine •••••• 320.28 0
Maxinun processing time ••••••••••• 826 0

TIME AVERAGE QUEUE LENGTH:
Time average queue length ......... 2.33 0
Max inun queue length ••.••••••••••• 6 0

o
o

o
o

MSA Ver 3.0 F-RES.FRM

Figure A.6 : Individual Resource Data Report
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"001 PERIOD "
" Time Res Action Part Prod JobNo"
1 "W001 001 HOD MOO 1 Jo > PQ Launch PR1 PR1 1 "
2 "W001 001 HOD MOO 1 Jo > PQ Launch PR2 PR2 2 "
3 "W001 001 HOD MOO 1 Jo > PQ Launch PR3 PR3 3 "
4 "W001 001 HOD MOO 1 Jo> PQ Launch PR4 PR4 4 "
5 "W001 001 HOD MOO 1 Jo > PQ Launch PRS PRS 5 "
6 "W001 001 HOD MOO 1 PQ > Re Load PR1 PR1
7 "w001 001 HOD MOO 1 Begin Operating PR1 PR1
8 "W001 001 H06 MOO 1 Re > OQ Unload PR1 PR1
9 "W001 001 H06 MOO 1 Move to Stock PR1 PR1
10 "W001 001 H06 MOO PQ > Re Load PR2 PR2 2
11 "W001 001 H06 MOO 1 Begin Operating PR2 PR2 2
12 "W001 002 H03 M40 1 Re > OQ Unload PR2 PR2 2
13 "W001 002 H03 M40 1 Move to Stock PR2 PR2 2
14 "W001 002 H03 M40 1 PQ > Re Load PR3 PR3 3
15 "W001 002 H03 M40 1 Begin Operating PR3 PR3 3
16 "W001 003 H01 MOO 1 Re > OQ Unload PR3 PR3 3
17 "W001 003 H01 MOO 1 Move to Stock PR3 PR3 3
18 "W001 003 H01 MOO 1 PQ > Re Load PR4 PR4 4
19 "W001 003 H01 MOO 1 Begin Operating PR4 PR4 4
20 "W001 003 H07 MOO 1 Re > OQ Unload PR4 PR4 4
21 "W001 003 H07 MOO 1 Move to Stock PR4 PR4 4
22 "W001 003 H07 MOO 1 PQ > Re Load PRS PRS 5
23 "W001 003 H07 MOO 1 Begin Operating PRS PRS S
24 "w001 004 H06 MOO 1 Re > OQ Unload PRS PRS 5
2S "W001 004 H06 MOO 1 Move to Stock PRS PRS S
26 "002 PERIOD
27 "Time Res Action Part Prod JobNo
28 "W002 001 HOD MOO 1 Jo > PQ Launch PR1 PR1 6
29 "W002 001 HOD MOO 1 Jo > PQ Launch PR2 PR2 7
30 "w002 001 HOD MOO 1 Jo > PQ Launch PR3 PR3 8
31 "W002 001 HOD MOO 1 Jo > PQ Launch PR4 PR4 9
32 "W002 001 HOD MOO 1 Jo > PQ Launch PRS PRS 10
33 "W002 001 HOD MOO 1 pg > Re Load PR1 PR1 6
34 "W002 001 HOD MOO 1 Begin Operating PR1 PR1 6
35 "W002 002 H01 M40 1 Re > OQ Unload PR1 PR1 6
36 "W002 002 H01 M401 Move to Stock PR1 PR1 6
37 "W002 002 H01 M40 1 PQ > Re Load PR2 PR2 7
38 "W002 002 H01 M40 1 Begin Operating PR2 PR2 7
39 "w002 003 H02 MOO 1 Re > OQ Unload PR2 PR2 7
40 "W002 003 H02 MOO 1 Move to Stock PR2 PR2 7

Figure A.7 : A Section of a Run File
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APPENDIX B

MSA COMPUTER PROGRAMS AND

DATABASES



B.1 Introduction

This appendix contains

• a glossary of the major variables used; and

• descriptions of procedures and function contained within each
program.

A complete listing of the programs is included in Appendix F. For information

on how to use the software successfully the reader is directed to read the

User's Guide contained in Appendix A.

B.2 Glossary Of Major Variables

A variable name follows by a double parentheses indicates that it is a 2-D

array. A variable name followed by a $ is a string variable and a % indicates

an integer variable.

8.2.1 GENERAL AND OPERATION CONTROL

ac$O

ctl$()

g$()

g%()

pjt$()

simu$()

u1$O

u2$()

wkgr

wkg$O

user access control

software control

colour database (names)

colour database (parameters)

attributes of individual project

simulation control

z

user's permanent record

user's dynamic record

current row of on screen scrolling

holds the current events displayed on the screen
during simulation action scrolling

master control variable used when chaining
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B.2.2 PROJECT DATA VARIABLES

bom$O

bomho$O

cal$O

cr$O

job$O

BoM file

temporary holding place for BoM file

calendar

resources

critical resource selection history

jobs pending file

maximum length of both the jobs pending file and
current work file

Universal Transfer definitions

learning system database

project control data

maximum number of Universal Transfers which
can be defined

jobnum

mac$O

Is$O

pdt$O

rltg$O

rltj$O

rltm$O

sh$O

global results

results for completed jobs

results for Universal Transfers

Dispatching Rule selection history

B.2.3 SCHEDULING DATA FILES

bn$O

bnsch$O

COMP

INN

loading of each job destined for the CR

the Criticality Ust

array subscript for the component queue in the
queues$O array

used in creating master Sequencing Database
entries after a BoM has been input

array subscript for the input queue in the
queues$O array

loading per resource per period, used in LM1
model

current simulation time in minutes

hold1$0

10ad&0

now&
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R

array subscript for the output queue in the
queues$O array

used to hold a queue in order that it can be
manipulated without affecting the original copy

to pass lists of jobs to procedure Rules and return
the selected job

holds the contents of all the queues for all defined
Universal Transfers

array subscript for the Resource in the queues$O
array

run-time Sequencing Database

maximum length of the run-time sequencing
database

o

qh$

queue$

queues$O

sq$O

sqnum

work$O current work file

B.2.4 RESOURCE DATABASE FIELD NAMES

To access the resource database a record number must be passed to the

sub procedure GetRes. The function of the procedure is to place the fifteen

fields which comprise a record into the following variables names. The reason

for this manipulation if to make the code more logical to write and easier to

debug. The opposite subroutine is PutRes which writes the variables back

into the resource database.

1. nam$ name of resource

2. recod$ resource code

3. grup$ resource group

4. simu$ number of jobs worked on simultaneously

5. perf$ performance factor

6. oper$ operational status

7. setup$ set up time

8. sre$ load job logic

9. fir$ end processing logic

B.4



10. sqo$ finish in output queue logic

11. fqo$ output to input queue move logic

12. outt$ maximum length of output queue

13. inn$ maximum length of input queue

14. comp$ maximum length of component queue

15. rule$ dispatching rule to use

B.2.4 SEQUENCING DATABASE FIELD NAMES

To access the Sequencing Database a record number must be passed to the

sub procedure GetQue. The function of the procedure is to place all the fields

from the requested record into the following twenty one variables. For writing

changes to the variables back to the Sequencing Database the PutQue sub

procedure is used.

1. num$ database record number

2. sno$ record number of next process

3. pro$ name of final product

4. ini$ 1 = gateway part

5. mac$ resource to use

6. spr$ succeeding part name

7. srt$ start of holding time in output queue

8. dur$ duration on resource in minutes to produce one of
the item

9. fin$ finish time of holding in the output queue

10. suc$ resource to move the completed part to

11. par$ the name of the part

12. req$ how many different types of components have to
be present to produce one of this part

13. obt$ how of the required component are available in the
input queues

14. jno$ the job number
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15 tpr$ how many of the total process batch are available

16. tba$ total number of parts still to be produced

17. tqu$ transfer batch quantity for send-aheads

18. tti$ completion time of current transfer batch

19 cpt$ how many of the current part are required to
produce one of the end item

20. su1$ set up time on this resource

21. su2$ global set up time

8.3 Group: Main

The programs in this group boot the software, restore seven system files and

display to the user the Main Menu and the second level menus. This section

discusses each program in the group Control. The discussion of a program

covers the procedures and functions it contains and the parameters which are

passed to and from the subroutines. Figure B.1 schematically displayed the

hierarchy of the four programs contained in this group.

B.3.1 MSA

This is the only executable (.EXE) program in the MSA program suite and

contains the opening graphics screens and the various settings for the

operating environment. The program is only executed once during a session.

Using the library program DIMEN the all the arrays are dimensioned before

chaining to M-LiC.

B.3.3 M-LiC

Used to display the licence and copyright screens for the MSA software.
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Licence (procedure)

purpose: when called the licence screen is displayed and pressing the

<space bar> returns control to the calling function.

M-CTL

M-LIe

M-PlC

MSA

Group: Control I

Figure B.1: Program Hierarchy in the Control Group

8.3.2 M-PlC

This program also does not contain any procedures. it simply restores the

required software control files and passes control to program M-LiC.

8.3.4 M-eTl

This program achieves the primary control which is the main function of this

program group. It contains the Main Menu. and menu levels 1 and 2.
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go (procedure)

purpose: if the control variable Z = 1 then call MenuSel; if Z = 3 then call

PjtProMenu.

InitSimOata (procedure)

purpose: initialise the project control files back to the default values, in effect

removing all defined projects. Before this procedure is executed the

user is warned of the consequences and given the opportunity to back

out.

HelpLogic (procedure)

purpose: supports the LogicCheck procedure. After the LogicCheck

procedure has been executed the user is given the opportunity to view

a help screen to explain the results of the checks. This procedure

displays this help screen.

LogicCheck (procedure)

purpose: carries out three logic checks on the currently active model. The

three checks are: all resources to be used are defined, all jobs to be

launched have entries in the Sequencing Database and no duplicate

definitions exist in the Sequencing Database.

MenuSel (procedure)

purpose: to display the Main Menu on the screen. From the Main Menu the

user can select: Project Data Management, Advance Simulation or

Learning System Update. When one of the options is selected the

procedure is responsible for passing control to the required

subroutine.
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OverWrite (procedure)

purpose: a unique feature of the MSA methodology is the ability to overwrite

the original root data set so as to define a new state at the beginning of

the project. This function takes the currently active project-version-

period combination and writes it to the root file set. A consequence of

this is that all the other simulation runs are then not applicable and thus

deleted. Before deleting the files the user is warned that data will be

destroyed and is given the option to back out if required.

PjtKili (procedure)

purpose: a supporting procedure to wipe out all the data files of a project that

the user has identified for deletion.

PjtProMenu (procedure)

purpose: to display and provide the functionality for the Project Data

Management Menu. When the user selects an option from this menu

this procedure is responsible for passing control to the required

program. Project processing options available from this menu include:

Create, Load, Delete, Edit, Logic Check, View/Print Reports and

Overwrite Root.

Utilities (procedure)

purpose: to display the utilities menu and pass control to the desired

operation once an option has been chosen. The options available off

this menu include: Initialisation, View Licence Screen, View

Development Team and View Project Files.

WipeEm (procedure)

purpose: initialises all the project files back to null values and is usually called
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before loading a project so as to avoid spurious data being carried

over from a previously active one.

8.4 Group: Project Management

This group contains seven programs to create, manipulate and delete the

project data files. This section discusses the subroutines contained in each

program and the parameters which must be passed to them. Figure B.2

depicts the hierarchy of the programs in this group: four primary and six

support programs are defined.

The current version (3.0) of the software allows for fifteen individual projects to

be defined. A project is a complete set of data, defining all required aspects

of the manufacturing facility and work programme.

Group: Prated Management I

M-CREATE

1--- M-BOM
I M-SOMQ

M-CAL

1--- M-JOB

M-RES

M-PJINT

M-LOAD

~

M-EDIT

~

M-DEL

~

Figure B.2: Program Hierarchy in Project Management Group
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B.4.1 M-CREATE

The functions of this program include creating the environment for naming a

project (ensuring no duplication), creating the project files and presenting the

user with the Data Input Menu. From this Data Input Menu a user can create

a project.

go (procedure)

purpose: Z = 1: call NewPjtSetUp and PjtName. Z = 2: call CopyMenu.

CopyMenu (procedure)

purpose: to display the Data Input Menu. Input options off the menu include:

Project Data, Jobs Pending. Resource Profiles, Bill of Materials,

Calendar and Copy Existing Project. On the right hand side of the

menu there is a user information section indicating whether the files

have been created or not. The procedure controls the chaining to the

separate programs when one of the input options is chosen. Some

processing of the chosen function is carried out within this procedure.

FNattribs (function)

purpose: to print a project status box on the right hand side of the screen.

The box displays the number of jobs, resources, products and weeks

defined.

FNcopy (function)

purpose: to inform the user that previously defined project files exist and to

prompt for whether these are to be used or a new version to be input.

The previously defined files are files belonging to other projects.
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NewPjtSetUp (procedure)

purpose: to update the control variables concerned with tracking the number

of defined projects and the currently active one.

PjtName (procedure)

purpose: to prompt the user to input a unique three character project

identifier which is to be used as the first three characters of all project

files. This procedure displays a list of currently used identifiers and

also provides error checking functionality. Once an identifier is

accepted the user is prompted for a twenty five character description of

the project, this is for user information only.

B.4.2 M-BOM

This program is primarily concerned with creating an environment for the user

to input a BoM file in a logical manner.

go (procedure)

purpose: Z = 1: call DbBom; Z = 2: call DbBomExt; Z = 3: call DbBom; Z =
4: DbBomExt; Z = 5: call RunBom.

CreateBom (procedure)

purpose: to present the user with the screens to allow the logical input of a

multi level, multi component BoM tree. The screens contain

information in order that the user may orientate themselves Input to

the BoM is carried out a level at a time as opposed to a branch at a

time.
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CreateBom1 (procedure)

purpose: to support CreateBom in the logical input of a BoM file.

ObBom (procedure)

purpose: to call off procedures to allow the user to input a BoM file.

ObBomExt (procedure)

purpose: to prompt the user if another BoM is to be input or return control to

the calling program.

ObOel (procedure)

purpose: to delete a selected BoM file. The user is first prompted as to the

product name of the BoM to be deleted and a last-chance is given to

back out of the procedure before the BoM definition is deleted.

ObView (procedure)

purpose: to view and edit a BoM file.

FNlnmac (function)

purpose: when the user is being prompted for a resource number the option

is available to have a pop-up list of previously defined resources. This

function creates and displays this list.

function identifier: returns the value of the selected resource.

RunBom (procedure)

purpose: to display the BoM Processing menu, options include: Input, View

and Delete a BoM file.
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B.4.3 M-BOMQ

A support program which creates from the user input BaM file, the entries in

the Sequencing Database.

go (procedure)

purpose: both Z = 1: call QueueFromBom then set Z = 2 and chain to M-

BOM; Z = 3: call QueueFromBom then set Z = 4 and chain to M-BOM.

FNcritPath (function)

purpose: to calculate the critical path through the BaM's and store the data in

the Sequencing Database.

function identifier: returns the time to produce the Critical Path through the

BoM.

QueueFromBom (procedure)

purpose: takes the BoM file and create the Sequencing Database entry and

archive it.

B.4.4 M-CAL

Creates the environment for the user to input the number of hours the

manufacturing facility is to be working in a standard week After input the

functionality is provided to edit the file and in this way enter weeks where the

facility is shutdown, or working a short week.

go (procedure)

purpose: Z = 1: calilnitCal; Z = 2: call ReCal.
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InitCal (procedure)

purpose: to provide the user interface for the input of a standard week, in

hours.

ReCal (procedure)

purpose: the eighth column of the calendar file is the total number of minutes

available in a week. Once the file has been edited this procedure

recalculates the number of minutes to work per week.

B.4.5 M-JOB

This program creates the environment for the user to input the Jobs Pending

file. In the present version the user can input a maximum of 200 jobs. This

limit is set by the "JobNum" variable in the program DIMEN and by changing

this value the maximum length of the jobs pending file may be increased.

go (procedure)

purpose: Z = 1: call NewJob; Z = 2: call JobMenu; Z = 3: call NewJob. The

reasoning behind two values of Z being used to point to the same

procedure is that the calls come from different programs and alternate

exit parameters may be set.

EditJob (procedure)

purpose: to provide the interface and functionality to Select and Edit existing

jobs.

JobMenu (procedure)

purpose: display the Job Processing menu. This menu includes Edit Job File

and Input New Jobs. From this menu all other procedures in this
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program are called.

NewJob (procedure)

purpose: present the user with the interface to input required data about jobs

pending. After all the jobs have been input the data is written to the

relevant file.

PrnCol1 (procedure)

purpose: to support procedure NewJob when creating the user interface for

the input of new jobs.

8.4.6 M-RES

Provides the functions of inputting, editing, viewing and deleting of the data

related to the Universal Transfers.

Two modes of input are implemented: specific and global. In specific mode

the user works with only one UT at a time whereas in global mode any

changes the user makes are applied to all the UT's defined.

go (procedure)

purpose: Z = 1: call1nputRes; Z = 2: Globallnput; Z = 3: call ResMenu.

ChangeRes2 (procedure)

purpose: prompts the user for answers to specifiC questions about the

configuration of the Universal Transfer. The procedure consists of ten

program units contained within a case statement with each unit

responsible for displaying the options available and prompting the user

to input the data.
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OefaultRes (procedure)

purpose: to display on the screen the default values for the parameters which

make up a Universal Transfer. It also prompts the user to either accept

these defaults or go through a series of questions to specifically tailor

the Universal Transfers to requirements.

EditRes (procedure)

purpose: provide the functionality to select and edit a Universal transfer from

those defined to the currently active project. Error checking of the user

input is also performed inside this procedure.

Globallnput (procedure)

purpose: to prompt the user to input the names of the resources which are to

be included in the current global input. Once this has been achieved

and duplication of names checked the ChangeRes2 procedure is

called to obtain the required input.

InputRes (procedure)

purpose: when only one Universal Transfer is being defined at the current

time then this procedure is used. It again prompts the user to input a

name for the Universal Transfer before passing control to

ChangeRes2.

ResMenu (procedure)

purpose: displays the resource (or Universal Transfer) processing Menu on

the screen. Options from the menu include: Input a specific Universal

Transfer, Global Input (multiple input of a Universal Transfer) and Edit a

Universal Transfer.

8.17



B.4.7 M-PJINT

As mentioned above an individual project consists of 12 project control files

and 4 user configured data files. The function of M-PJINT is to initialise the 12

simulation control files to their default values.

go (procedure)

purpose: Z = 1: call Pjtlnit.

Pjtlnit (procedure)

purpose: to initialise to their default values all the arrays which are used to

hold all the data about a project.

B.4.8 M-DEL

This program is used to delete the root files of a project and all version files off

that root.

go (procedure)

purpose: Z = 1 and 2: call DelAttrib.

DelAttrib (procedure)

purpose: to list the existing projects on the screen and prompt the user to

input the three character project code of the project that is to be

deleted. The user is given one last opportunity to back out of deleting

the file.
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8.4.9 M-EDIT

This program uses segments of the six programs under M-CREATE,

(reference Figure B.2) to edit the four user project files.

go (procedure)

purpose: Z = 1: call editmenu.

EditMenu (procedure)

purpose: to display a menu of files available for editing, including: Project

Data, Jobs Pending, Resources, BoM and Calendar Files. The

procedure chains to the control file to achieve whichever option is

chosen.

8.4.10 M-LOAD

From the Main Menu the user can opt to load a previously defined project.

This program performs this function.

go (procedure)

purpose: Z = 2: ExistPjtSetUp; Z = 7 through 14: read the required file from

the chosen file set and copy it to the one that is currently in the process

of being defined.

ExlstPjtSetUp (procedure)

purpose: to read the desired file set into the software arrays. If the one

loaded is a fully defined root ~!eJet then a new ·version" is created and

this becomes the active tHe '_" In this way a user does not

inadvertently edit a project root file s~



FilePickBox (procedure)

purpose: to display the instructions on how to load a project file set. This

procedure is called in conjunction with Projects which provides the

functionality to select and load a file set.

Projects (procedure)

purpose: provides the interface for the user to select a project-version-period

combination to load. Firstly, all the names of all the available projects

are displayed on the screen. To select a project the user has to move

the cursor adjacent to the one of interest and press <enter>. The

process is the same for selecting the version and the period to load.

8.5 Group: Simulation

The program group Simulation contains fourteen programs, seven of which

implement the sim modules (sim 1 to 7: reference Figure 5.2), the remaining

eight playing a control and support role. This section discusses the

subroutines contained in each program and the parameters which must be

passed to them. Figure B.3 contains illustrates the control hierarchy of the

programs in this group.

B.5.1 ADV

In Chapter five the operation of the simulation module was outlined. It

detailed how before any simulation model is run the user is given the option of

editing any of 16 control parameters. Program ADV creates the environment

for the user to edit these parameters before control is passed to M-SEC.
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go (procedure)

purpose: Z = 0: call Welcome, call Border, call Advance; Z = 1: call Na; Z =
2: call Advance.

ADV
I

M-SEQ t--- ENDOFPAS
1--- FININOUT
1--- GETJOBS
1--- INTORES
1---- MOVTOOUT
t--- TOOUTQUE
....__-M-ITER

Advance (procedure)

purpose: when the Advance Simulation option is chosen off the Main Menu

this procedure is fired. It provides the user interface to edit the default

values for the simulation control parameters with error checking of the

user inputs carried out inside the procedure. From the menu displayed

the following options are available: Select Parameter to Edit, Launch

Simulation, Reset Parameters.

M-CRSH- M-OM 1

J 08 - (mtNwnsnIJ

M-REP

M-SHEET

M-LSUP

Group: Slmulallon I

Figure 6.6: Program Hierarchy in Simulation Group
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SimVar (procedure)

purpose: when a simulation is being run the user may opt to track a variable.

This procedure is called by Advance to provide the screens necessary

to allow a user to select a variables to track.

Welcome (procedure)

purpose: displays a "welcome to the MSA simulator" screen. It is displayed

for ten seconds which may be bypassed by pressing the <esc> key.

8.5.2 M-SEQ

The role of M-SEC is to configure the simulation database with respect to the

parameter values set by the user in program ADV.

go (procedure)

purpose: Z = 1: call MdUpdate, FinWhen; Z = 2: call PdtToMac, Mineount,

Resultefg, Getlsd, GetWork, GetSq, erSel, PeriodAdd, GetBnSch and

OpenRun. When Z = 3 the same procedures are called as for Z = 2

but the chaining parameters are different.

FinWhen (procedure)

purpose: it is possible to simulate more than one period or week. From the

specific inputs made in the Advance procedure this procedure

determines after which simulated week to start archiving the results

and after when to stop the simulation.
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GetLsd (procedure)

purpose: by using the value for the Critical Path through the BaM's this

procedure steps back from the due date to find the Latest Start Date of

a job. The assumption made is that the Critical Path is valid if the job

was scheduled through a facility which was empty and using the

currently selected batch sizing rule.

GetWork (procedure)

purpose: the Jobs Pending file holds a complete list of jobs for all jobs

requiring processing by the facility in the coming weeks. If the Latest

Start Date of a job falls within the week to be simulated then this

procedure moves the job to the Work File.

MinCount (procedure)

purpose: the calendar for the weeks to simulate is in days and the basic unit

for the simulation is in minutes. From the menu provided by Advance

the user could input the number of weeks that the simulation is to be

run for, this procedure calculates how many minutes to simulate to

complete the next week.

OrderWork (procedure)

purpose: to order the work file with respect to the Criticality Ust. The effect of

this is to split the work file into two lists. The first or top portion is a list

of jobs that have components which are destined to go through the

Critical Resource. The second portion of the list are jobs whose

components are not going to be going through the Critical Resource.

PdtToMac (procedure)

purpose: the user configured simulation parameter settings which
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correspond to the defined resources are applied to the database of

resources by this procedure.

PeriodAdd (procedure)

purpose: increment the period or week counter.

ResultCfg (procedure)

purpose: at the end of a simulated period all the jobs that where active in the

period are stored as part of the jobs results file. This procedure is run

before the next period is begun to remove from the file all jobs which

where completed in the previous period.

Resultlnit (procedure)

purpose: the timer counting the minutes a simulation has been running

begins counting at zero at the beginning of each period. Certain state

variables need to be initialised to take account of this, this procedure

performs this action.

8.5.3 M-CRSH

This program is a support program and does not then have a subroutine go.

Procedures within it are simply called off by the primary program in which it is

included as a library.

CrSel (p1) (procedure)

purpose: when the less processing intensive Critical Resource Identification

models are used (RND, MAN and LM1) then the processing is

accomplished by this procedure. The more complex models (QM1

and LM2) are evaluated partially by this procedure and partially by the
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program M-QM1.

P 1: a value to be used as a case statement control variable indicating which

identification method to use.

8.5.4 M-QM1

The Manual, Random and Loading Model 1 methods of identifying the Critical

Resource do not require that the period of interest be simulated. Loading

Model 2 (LM2) and Queuing model 1 (QM1) require the period to be

simulated necessitating further processing which is the function of this

program.

go (procedure)

purpose: Z = 1: restore files and call M-SEQ to simulate them through the

model; Z = 3: restore files and chain to the Learning System Update

program; Z = 4: store the results of the execution of the QM1 and the

LM2 models and restore the original version of the project.

FNIocationLM2 (function)

purpose: to determine from the results files the location of the Critical

Resource when the LM2model is used.

function identifier: the function identifier returns the value of the resource

number of the Critical Resource selected when the LM2 model was

used.

FNIocationQM1 (function)

purpose: to determine from the result files the location of the Critical

Resource when the QM1 model is used.

function identifier: the function identifier returns the value of the resource
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number of the Critical Resource selected when the QM1 model was

used.

8.5.5 JOB

JOB is the simulation driver which calls off the five simulation movement

(moving jobs between queues) programs and the two "housekeeping"

programs.

When the simulation is running it gives the appearance of iterating around the

five movement programs and when the simulation stopping conditions are

met passing control to m-iter. After each movement program is executed

however control is passed back to program JOB. The reason behind this

strategy of operation is to have tighter control of the order of execution of the

programs and simplify the process of adding programs, removing movement

programs, or changing the order of execution. In certain cases the simulation

driver detects that a movement program will achieve nothing since no jobs

exist in the relevant queues hence it is bypassed cutting execution times.

go (procedure)

purpose: Z = 1: call JobLoadUp; Z = 2: call JobLoadUp2.

JobLoadUp (procedure)

purpose: to create the environment for the simulation to run in, that is,

setting up the screen displays.

JobLoadUp2 (procedure)

purpose: this procedure is in effect the simulation driver whose function is to

call off the movement procedures in a particular order.
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The following six programs are the movement programs. Programming

Model2 (ref: Chapter 6) was used in the design and coding of the programs.

The movement programs have only two procedures: go and move, the go

procedure simply applies the move procedure to all the defined UT's. Each

move procedure is basically a series of program units enclosed in a Case

statement and by calling the units in differing orders a variety of queue

processing logics may be achieved.

8.5.6 ENDOFPAS

go (procedure)

purpose: this program is run at the end of the fathoming of a particular event

time. After calling the procedure EndOfPas, a comparison is made to

determine if the end of the current period has been reached.

Depending on the result the program flow is either directed back to the

simulation driver or to M-ITERto "clean-up" at the end of a simulation.

EndOfPas (procedure)

purpose: to first determine the next event time. If the next event time is within

the current period being simulated then global results are evaluated

and the on-screen status displays updated. Although disabled in the

current version the interrupt handling code is included in this

procedure. All other procedures in this program provide support for

this procedure.

FNproTlme (p1, p2) (procedure)

purpose: to determine the processing time of the jobs in a queue.

function identifier: the processing time of the queue of interest.
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p1: the identification number of the resource of interest.

p2: the queue of interest, either input or component.

PerLine (procedure)

purpose: to print the current simulation time on the status line displayed at

the bottom of the screen when the simulation is running. This

procedure is only called if screen 1 or screen 2 are currently active.

8.5.7 FININOUT

FinlnOut (procedure)

purpose: to calculate and store the finish time for holding the job in the output

queue. This function is provided for future researchers to use, in the

present version the holding time is set to zero hence only the current

time is stored.

8.5.8 GETJOBS

go (procedure)

purpose: to call off the GetJobs procedure and chain back to the simulation

driver.

GetJobs (procedure)

purpose: to determine if it is possible to load a job from the Work list onto the

required gateway resources. If one of the required input queues is

blocked then the status of the job in the Work file is changed to

"blocked". If a job is launched successfully then a record for the job is

created in the jobs results file.
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B.5.9 INTORES

go (procedure)

purpose: to apply the IntoRes procedure to each of the defined resources.

IntoRes (procedure)

purpose: to load a job from the input queues onto an idle resource. Twelve

program units are included with a Case statement within the

procedure.

case 0: to end the set up process and start processing of the designated job.

case 1: check to determine if the input queues are empty.

case 2: clear the qh$ (queue hold) variable.

case 3: clear the queue$ variable.

case 4: load the input queue data into the qh$ variable. If this queue is empty

load the component queue.

case 5: load the component queue into the qh$ variable. If this queue is

empty load the input queue.

case 6: load both the input and the component queue into the qh$ variable.

The input queue is loaded first which is significant when the First-

Come-First-Served rule is used.

case 7: considering the contents of the qh$ variable, determine which jobs

have a full set of components and hence are eligible for consideration

in the selection and loading process. Store the ten digit identifier of

those jobs which are eligible in the queue$ variable.

case 8: if queue$ is non empty the call the Rules procedure with queue$

passed as an argument. Queue$ is also used by the Rules procedure

to return the ten digit code of the job selected.

case 9: process the loading of the selected job onto the resource. This

involves adding the job to the section of the queues$O array and also
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removing the components the newly loaded job uses from the

respective input queues. The second function of this program unit is to

update state variables: with reference to the job loaded the completion

time for the first transfer batch is generated and stored in the

Sequencing Database.

case 10: exit routine.

case 14: if the output queue is full then the status of the resource is set to

"blocked" hence no other job can be loaded.

8.5.10 TOOUTQUE

go (procedure)

purpose: to apply the ToOutQue procedure to all of the defined resources.

ToOutQue (p1) (procedure)

purpose: to determine if a transfer batch of a job has completed processing

and if this is the case move the job to the next output queue. If the

process batch is complete the status of the resource is set to "idle".

p 1: the identification number of the resource of interest.

case 1: move a completed transfer batch to the output queue. If the process

batch is complete then the UT is given a status of "idle".

case 2: move a completed transfer batch directly to the respective input

queue of the downstream resource bypassing the output queue and

again if the process batch is complete the status of the UT is set to

"idle".

case 3: If not all transfer batches have been completed then parts are

removed from the input queues and a new transfer batch completion

time is generated. If an insufficient number of parts are available to

produce another transfer batch then the status of the UT is set to "No
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Work".

8.5.11 MOVTOOUT

go (procedure)

purpose: to apply the MovToOut procedure to all the resources in sequential

order.

MovToOut (p1) (procedure)

purpose: to move jobs from the output queues, either to the next input queue

or to stock if processing is complete.

p 1: the identification number of the resource to apply the procedure to.

case 1: if the resource is the last on the route and the process batch is

complete then the job is moved from the output queue to stock and the

job completion statistics are updated.

case 2: move the job from the output queue to the relevant input queue of the

downstream resource.

case 3: if there is insufficient room in the output queues then set the status of

the job to "blocked" by placing a "B" in the srt$ and fin$ fields of the

Sequencing Database.

FNmins (p1, p2) (function)

purpose: with reference to the defined calendar, determine the number of

minutes between p 1and p2.

function identifier: return the number of minutes.

p 1: the first of the nine digit identifiers of a particular point in time. The break

down is: 3 digits for the week, 2 for the day, 2 for the hour and 2 for the

minute count.

p2: the second 9 digit time identifier.
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B.5.12 M-ITER

go (procedure)

purpose: Z = 1: call EndBucket, IterDump, PeriodCount; Z = 2 and 3: call

GlobalCalc; Z = 4: call OverRun, EndBucket; Z = 5: if any more

periods to simulate then Z = 2 else it equals 3.

OverRun (procedure)

purpose: at the beginning of a subsequent period the current time is reset to

zero. The completion times for the transfer batches needs to be reset

with reference to this value.

EndBucket (procedure)

purpose: to "clean-up" the databases at the end of a simulation run. For

example, removing completed jobs from the Sequencing Database,

Work and Job File and Criticality Ust. Other "clean-up" functions

include configuring the timing mechanism so that it reflects the

beginning of the next period and not the end of the current one.

IterDump (procedure)

purpose: archive the simulation files, which then reflect the ending state of the

period as well as the opening state of the next period.

GlobalCalc (procedure)

purpose: calculate those global results which it is only logical to evaluate at

the end of a simulated period, for example, average processing time of

all jobs completed in the current period.
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8.5.12 M-LSUP

Called directly from the main menu M-LSUP is responsible for coordinating

the collection of the data for the Learning System Database.

go (procedure)

purpose: Z = 2: configure the environment; Z = 3: restore the project data

files; Z = 4: store the Learning System Database files; Z = 5: execute

QM1 and LM2, and step through the CR identification methods and

Dispatching Rules. The majority of the processing is carried out inside

the Go procedure calling off procedures from other support programs.

project (procedure)

purpose: to prompt the user to select the period to begin the Learning

System update at.

LoadlngOn (procedure)

purpose: To display a message indicating that files are being loaded.

LoadlngOff (procedure)

purpose: To remove the massage displayed by the LoadingOn procedure.

8.6 Group: Library Programs

Library programs are collections of subroutines which are grouped by

functionality. Unlike primary and support programs the library programs are

never chained to hence do not take control of the operation of the software,

the routines are called off by the primary and the support programs The

seven libraries are briefly discussed below:
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8.6.1 COMMON

Each primary or support program requires that the program COMMON be

called on the first line. The program COMMON contains only one command

common followed by a list of sixty five variables. This command enables the

values of the defined variables to be passed between chained programs.

8.6.2 DIMEN

This program is also only executed once on system start up by program MSA

and contains thirty five dimension statements to initialise all the arrays which

are used.

8.6.3 SHARED

Global variables are not allowed for in PowerBASIC as they are in IBM

BASICA or high level languages such as C or PASCAL. For this reason the

first line in each sub-procedure or Function requiring access to the complete

set of variables must begin with the statement:

$include "shared.pro"

This statement enables the values of all the variables defined in the

"shared.pro" library to be carried into a subroutine. Not including this line at

the beginning of a subroutine definition will cause variables to be treated as

local and be initialised to zero or null string.

8.6.4 M-COM

ToUpper (p1) (procedure)

purpose: changes the string supplied via the parameter p 1to uppercase.

p1: string to be changed. Used to pass the variable in and to return it to the

8.34



calling routine.

FNletter (p1) (procedure)

purpose: returns a 1 if the string p 1 contains no numbers, all other ASCII

characters are accepted.

p 1: the string to test

Border (procedure)

purpose: to draw the three line screen header at the top of the screen. The

block is displayed the majority of the time the software is running and

contains information concerning the currently active project, the name

of the software and the copyright holders.

WaitOn (procedure)

purpose: to display a flashing "WAIT" at the bottom right hand corner of the

principle output.

WaitOff (procedure)

purpose: to remove the "WAIT" sign displayed by the previous procedure.

ScrClear (procedure)

purpose: clear the screen to color 0,3 (light blue).

InSound (procedure)

purpose: sound one beep to prompt the user that keyboard input is required.

FaiiSound (procedure)

purpose: a lower pitched two beep sound to indicate to the user that

incorrect data has been input.
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Fill (p1, p2, p3, p4, pS, p6) (procedure)

purpose: to display a solid box on the screen.

p 1: foreground colour.

p2: background colour.

p3: distance down the screen of the top left hand corner of the box to be

drawn.

p4: distance from left hand side of screen of the top left hand corner of the

box.

pS: length of box on the x axis.

p6: length of box on the y axis.

Shadow (p1, p2, p3, p4, pS, p6) (procedure)

purpose: to give a box drawn by the previous procedure a shadowed or 3-D

effect.

parameters: the parameters are the same as those for procedure Fill and the

same values should be supplied to this procedure except two color

parameters, p1 and p2.

Box (p1, p2, p3, p4, pS, p6) (procedure)

purpose: to draw a non-filled box with a double line edge.

parameters: same as the procedure Fill, above. To produce a filled box first

call Fill and then use this procedure to draw the outline of the box. The

parameters are the same as for the Fill and Shadow procedures.

BoxSing (p1, p2, p3, p4, pS, p6) (procedure)

purpose: to draw a non-filled box with a single line edge.

parameters: same as the procedure Fill above.

B.36



FNinData (p1, p2, p3) (function)

purpose: to obtain input from the user via the keyboard. The parameters are

used to control where on the screen the user typed input is displayed

and the number of characters allowed.

function identifier: returns the user typed input after the <enter> key is

pressed.

p 1: distance from the top of the screen to display the prompt for the user to

input data.

p2: distance from the left hand side of the screen of the displayed prompt.

p3: the maximum length of the string allowed to be input.

FNinNum (p1, p2, p3) (function)

purpose: to test if a number is within a certain range.

function identifier: returns a -1 if the value not within the range (inclusive), 0 if

within.

p1: the lower bound of the range.

p2: the upper bound of the range.

p3: the number to be checked.

FNtrun (p1) (function)

purpose: to remove the leading and trailing blanks from a string variable.

function identifier: returns the string with blanks stripped.

p1: the string variable that the blanks are to be stripped from.

Menu (p1 - p13) (procedure)

purpose: generic menu generator.

p 1: the title to be displayed at the top of the menu.

p2-p13: the options to be displayed upon the menu.
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Menu2 (p1 - p13) (procedure)

purpose: generic second level menu generator. When displayed on the

screen it is two characters down and two characters to the right of the

menu generated by procedure Menu.

parameters: The parameters supplied are exactly the same as to procedure:

Menu..

EdArray (p1, p2, p3, p4) (procedure)

purpose: to emulate a simple spread sheet to allow the user to edit and/or

view 2-D string arrays. The user can only view 9 rows by 6 columns.

To move around the spread sheet the directional arrows, home, end,

Page up and Page Down keys may be used.

pt:the name of the two dimensional array to be viewed.

p2:the number of rows in the arrays.

p3:the number of columns in the array.

p4: a return flag which if it equals 1 indicates that the array was edited and

hence archiving may need to be carried out.

Put5 (p1) (procedure)

purpose: to add blank spaces to a string variable so the overall length is five

characters. If the variable is, for example, 8 character long it is

lengthened to 10.

pt: the string variable to be lengthened.

Put10 (p1) (procedure)

purpose: to lengthen a string variable to 10 characters long by adding blank

spaces to the end of it.

pt: the string variable to be lengthened.
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FNrndlnt (p1) (function)

purpose: a function to return a random number on the interval U[1,n].

function identifier: returns the random integer.

p 1:the upper limit for the number.

Spce (procedure)

purpose: to lock out all other keys and wait for the <space bar> to be

pressed.

Waiting (procedure)

purpose: to keep calling the time procedure until a key is pressed. Used

whilst waiting for the user to input data.

Time (procedure)

purpose: prints the current time, if it has changed, at the bottom left hand

corner.

RBlock (procedure)

purpose: prints the information block in the top right of the screen.

Information contained is the names of the currently active project,

version and period.

Blocks (procedure)

purpose: print the left hand top corner information block. Information

contained is the name of the software and the copyright owner.

8.S.5 M-FILE

By the nature of data stored in certain files and the storage requirements
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different procedures exist for reading and writing files to disk.

DumpHo (p1, p2, p3, p4) (procedure)

purpose: to write a string array to a sequential file.

p1: the file to write the array into.

p2: used to pass the array to the procedure.

p3: the number of rows in the array.

p4: the number of columns in the array.

RestorHo (p1, p2, p3, p4) (procedure)

purpose: to restore files archived using the procedure DumpHo.

parameters: the parameters are the same as for the procedure DumpHo.

DumpBom (p1) (procedure)

purpose: to archive the currently active BoM file to disk.

p1: the name of the file the BoM file is to be archived to.

RestoreBom (p1) (procedure)

purpose: to restore a BoM file which was archived using the DumpBom

procedure.

p1: the name of the file the BoM file is to be read from.

OumpRes (p1) (procedure)

purpose: to archive the resource database to disk.

p1: the name of the file to archive the resource database to.

RestoreRes (p1) (procedure)

purpose: to restore to memory a resource database file which was archived

using the DumpRes procedure.
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p1: the name of the file to read the resource database from.

DumpSq (p1) (procedure)

purpose: used for archiving to disk the Sequencing Database.

p1: the name of the output file.

RestSqdb (p1) (procedure)

purpose: to restore the Sequencing Database archived using the DumpSq

procedure.

p1: the name of the input file.

Dump (p1, p2, p3) (procedure)

purpose: to call off the PjtDump procedure and archive the complete active

project file set.

p1: the three digit project code.

p2: the file extension to use. ".inf" for a root file or a number, for example

"002", for a file belonging to a version.

p3: the period being dumped.

RestoreFiles (p1, p2, p3) (procedure)

purpose: to restore a complete project file set from disk into the software

arrays using the procedure PjtRest.

parameters: the same as for the procedure Dump.

PjtDump (p1,p2, p3, p4, pS) (procedure)

purpose: to write the desired array to disk. Data files are stored sequentially,

for example, the jobs pending file for all periods for a particular project-

version are stored in the one file. It is then conceivable that data for

period 002 may need to be "slotted-in", this procedure performs this

6.41



function.

p 1: the name of the file the array is to be written to.

p2: the parameter for passing the array into this procedure.

p3: the number of rows in the array.

p4: the number of columns in the array.

p5: the period.

PjtRest (p1,p2, p3) (procedure)

purpose: to restore from a file an array which was archived using the

PjtDump procedure. The procedure is capable of extracting from a file

the data pertinent to a period, even when it is not the last period

archived.

p1: the name of the file the array is to be restored from.

p2: the parameter to pass the array into and out of the procedure.

p3: the desired period to be loaded.

ArrayWipe (procedure)

purpose: to clear all arrays which are used to hold the data about the active

project. This procedure is normally called before loading a project to

ensure that no spurious data is carried over from a previously active

project.

B.6.6 M-SCR

ScrBoxes (procedure)

purpose: to call off the procedures to draw and update the user information

screens when the simulation is running.

The following procedures each have the same functions hence a generic set
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is described. The XX indicates a number. The numbers used are 0, 1 and 2.

ScrXXBox (procedure)

purpose: to draw on the screen outline for the user information screen,

number XX.

ScrXXNum (procedure)

purpose: to update the information on user information screen, number XX.

B.6.7 M-SIMCOM

Working (procedure)

purpose: the user can indicate which events to track, anything from a single

action such as "move-to-stock" to all events and corresponding

actions. This procedure decides whether the action that has just

occurred is one that the user is interested in and if the result of this test

is positive then the working1 procedure is called.

Working1 (procedure)

purpose: to update the Wkg$O array which is used on the scrolling of the

screen number 1 and 2. It also controls the output to the Run file which

is a file listing all the actions as they occurred.

Util (p1, p2) (procedure)

purpose: the resource results file tracks how long each resource was in

various states (e.g. idle or working). Every time the status of a

resource changes this procedure is called to record how long it was in

the previous state, record the new state and the time of the state

change.
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p t: the identification number of the resource that the statistics are to be

updated for.

p2: the new status.

GelQue (p1) (procedure)

purpose: to read a record from the Sequencing Database and load it into a

series of twenty one string variables detailed in Section 8.2.3.

o t: the row number in the Sequencing Database of the record to be read.

PulQue (p1) (procedure)

purpose: the opposite of GetQue, this procedure writes the record back to

the Sequencing Database.

p 1: the row number in the Sequencing Database of the record to be written.

GetRes (p1) (procedure)

purpose: to read a record from the Resource Database into the series of

string variables discussed in Section 8.2.3.

StatusLine (procedure)

purpose: to draw and maintain the simulation status line displayed at the

bottom of the screen when a simulation is running.

UpTo (procedure)

purpose: the simulation driver uses minutes as the standard time unit but

thee user is interested in weeks, days, hours and minutes. This

procedure take the output from ActTime and prints in the top right of

the screen.
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ActTime (procedure)

purpose: to convert the minute count used by the simulation driver and store

the week, day, hour, minute values in the Pdt$Oarray.

remstr (p1, p2) (procedure)

purpose: ten character strings are used by the simulator to represent jobs

within the facility. A queue is then made up of a series of ten digit

blocks and it is feasible that a job may have to be removed from the

middle of a queue, which this procedure carries out.

p1: the string to remove the ten characters from.

p2: the location of the block to remove in ten digit blocks.

GetSq (procedure)

purpose: to generate the run-time Sequencing Database by calling off the

series of procedures: GetSim and GetSetUp.

GetSim (p1) (procedure)

purpose: takes a job in the Work file and generates the entries for the run-

time Sequencing Database. This involves copying from the master

database as well as initialising blank fields, for example, total batch size

and set up time.

p1: the row, in the Work file, of the job that is of interest.

GetSetUp (procedure)

purpose: depending on the user configured simulation parameters the set up

time of resources will come from different databases. This procedure

decides what the length of the set up time is and stores the value in

field twenty of the Sequencing Database.
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GetBnJobs (p1, p2) (procedure)

purpose: create a list of individual components and sub assemblies which are

to be processed by the designated Critical Resource.

p 1: the resource identification number of the designated Critical Resource.

p2: the column number in the BnSch$O array in which the list of jobs will be

stored.

GetBnSch (procedure)

purpose: to create the Criticality List and store it in BnSch$O array. The

procedure GetBnJobs is called to generate the list and this procedure

orders them with respect to the selected Dispatching Rule.

Rules (p1) (procedure)

purpose: to take a list of jobs passed to it via p1, and using the selected

Dispatching Rule, select one of them. This one job, represented by a

ten digit code is passed back to the calling routine via p1.

p 1: the list of jobs from which one is to be chosen.

B.7 Database Structure

The database contains two sets of files: Systems and Project. This section

presents the file name and outlines the data it contains.

B.7.1 SYSTEM FILES

Six system files are used to control the operation of the software from the

colour of the screens and menus to attributes of projects which have been

created.
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f-ctl.inf

Maintains the current status of the software when it is operating, for example

which project, version, period combination is active, the current user etc.

f-pjUnf

Fifteen individual records are contained in this file, each one pertaining to

currently created projects. Examples of information held are the project code,

descriptor, how many versions exist and whether all the root files have been

created.

f-gra.inf

Holds user interface parameters, for example, screen and menu colours, and

the settings for the variety of sounds made by the software, for example,

incorrect input sound.

f-uin.inf

A dynamic user information file, recording all the actions of the each user, for

example time logged in and time logged out of the software, how many times

logged in.

f-usr.inf

A static user information set: name, address, password and other non-

changing data.

f-ace.inf

Contains a list of all possible actions contained in the software suite and
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whether a specific user can access it.

B.7.2 PROJECT FILES

Each project has a set of root files which contain the base starting condition

for any simulation run executed under that particular project. In this section:

xyz represents the three letter project code.

abc represents the DOS extension to the file name. A file extension

of in' indicates that the file is a root file, a numeric extension,

(e.g. 001) indicates it is a simulation run 1 file

The first four files in the following list hold the user input information which to

the user defines the facility, the remaining files are generated by the use of

MSA software functions.

xyzrbom.sbc

Bill of Materials, routing and processing times.

xyz-cal.abc

200 week calendar file.

xyz =mec. abc

All the Universal Transfer definitions.

xyz-job.abc

Jobs Pending.

xyz -wrk. abc

Holds the Work file created by M-SEa from xvz-lob.eoc.
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xyz=soa.etx:

The static version of the Sequencing Database.

xyzrsar.sbc

The run time version of the Sequencing Database created by M-SEQ using

the static version of the database and the generated Work file.

xyz -bns.abc

Stores the Criticality Ust.

xyz "oat.abc

Records parameter values set by the user in program ADV.

xvz=cm.ebc

In a standard simulation run this file would record the Critical Resource

Identification methods used and the Critical Resource selected. When the

Learning System is being updated it also records the Critical Resource

chosen by each of the identification methods.

xyz -/sy. abc

When the Learning System is updated the three learning system percentile

values are stored in this file for all combinations of Critical Resource

Identification method and Sequencing Heuristic.

xvzroue.ebc

Records the contents of the queues and the work centre. The ten digit record

number from the first two fields in the Sequencing Database is used to

indicate a job.

xyz-rsg.abc

Performance results are either global, job or resource based, this file records

global results such as number of jobs graduated and total number of
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resources used.

xyz-rsj.abc

For every job which completes processing in the period of interest a record is

created in this file.

xyz=rsm.ebc

For every UT defined to the software a record exists in this file. It is used to

record usage statistics and the length of time that it spent in various states

during the period simulated.
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APPENDIXC

VERIFICATION OF THE MSA

SOFTWARE SUITE



C.1 Introduction

Verification of a computer program is the process of confirming the correct

function of program components.

Three consecutive methods were used in the verification process of the MSA

software developed in this work. Firstly, the code was created in a structured

modular fashion in order that sections could be removed and extensive tests

performed in isolation.

Tests at this level consisted of the insertion of extensive numbers of additional

print statements which detailed the operation of the software. These

statements were then removed and the modular segments returned to the

main code. With the ability to determine the accuracy of routines on the spot

extensive recording of results was not employed.

The second approach was to trace the actions of the software with

deterministic test cases using the built in reporting functions of the software to

check results matched expectations.

One test case was used at this stage, test case VM1. With one machine, five

different products, deterministic processing times and a range of loading

levels the full trace actions was produced and manually confirmed. The full

test organisation described is more fully later in this Appendix.

Having confirmed numeric accuracy of the software, the software was verified

analytically by comparing results to two known theorems using SPT and EDD

dispatching rules.
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C.2 Verification Models

Five single resource models, detailed in Table C.1, were created to verify the

software. The processing times of the products are all set at 20 minutes with

the variability of the model being introduced by sampling the demand from

Normal distributions.

Model Processing Quantity Approx
Name Time Demanded Loading

VM1 20 deterministic 50-150%

VM2 20 12 nla
VM3 N(20,4) N(18,3.6) nla
VM4 N(20,4) N(30,6) nla
VMS N(20,4) N(48,9.6) , nla

Table C.1: Single Resource Verification Models

Model VM1 was run for five 40 hour weeks with five jobs introduced to the

facility at the beginning of each week, producing a loading of 50, 125, 125, 5

and 0 percent respectively in each week. This resulted in situations of

underload and overload.

For analytical verification of the software, models VM2 through VMS emulate

static type models often mentioned in the literature. The static type model is

achieved by providing sufficient time in the first week for all processing to be

completed in that week.

The settings of the simulation control parameters used in all the VM models

are listed in Table C.2 below:
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GROUP PARAMETERS VALUE

MASTER Batch Size Method: PB =TB
Set up: none
Critical Resource Id: manual
Simulate x Periods: 1 and 5

LOGIC Loading Rule: parallel
Dispatching Rule: all four
Unload Rule to output

OUTPUT Lead Time Offset: 0
Tardiness Tolerance: 0
Clear Criticality Ust: no

Table C.2: Control Parameter Settings

C.3 Simulation Model Trace

Using the trace technique the dispatching rules performance results and

operation of the Criticality List are verified.

The Tables containing the data files of model VM1 are included at the end of

this appendix: Table C.S is the Jobs Pending File, Table C.6 is the Master

Sequencing Database. Several sections of "Run Files" are included at the end

of this Appendix; Run Files are chronologically ordered lists of simulation

actions and the times at which they occurred.
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C.3.1 Dispatching Rules

Random

Table C.? is a section of the Run File for the VM1 model under the random

dispatching rule. Lines 1 through Sare the launch actions of the simulation at

the beginning of period 1. Launching is simply the moving of jobs from the

Job Pending List into the input queues of the relevant resources, resource

number one in this single machine case. Comparing the order of the jobs in

Jobs Pending File (Table C.S) to the order the jobs are launched (lines 1-Sof

Table C.?) it is clear that they are randomly selected. Unes 28 to 32 are the

launch actions of jobs for period 2, and again referring to the Jobs Pending

file (Table C.S) it is possible to determine that the jobs are again randomly

launched.

FCFS

Table C.8 displays the run file for the VM1 model using the FCFS dispatching

rule to sequence jobs through the one resource. Lines 1 to S is the launching

at the beginning of the period and with reference to the Job Pending File

(Table C.S) it is clear they are in FCFSorder.

When all the jobs have been launched they are selected from the input queue

in the dispatching rule order, demonstrated by lines 6, 10 14, 18 and 22 in

Table C.S. Une 14 for example of Table C.S:

"W001 002 H03 M40 1 PO > Re Load PR3 PR3 3"

indicates: move product PR3 from the part input queue of resource 1 to the

work centre to begin processing. This simulation action occurred at 40

minutes into hour 3 of day 2 in week 1.
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SPT

Table C.9 is a section of the Run File for the VM1 model under the SPT

dispatching rule. The variability in the processing time for use with the SPT

rule comes from the quantity demanded since the processing time for all the

jobs on the single resource is twenty minutes (Column 8 of the Sequencing

Database (Table C.6). The processing time used in the SPT rule is the

product of the processing time and the quantity demanded. Column 4,

headed "Quan", of the job file (Table C.S) lists the quantities required of the

individual products. The order the jobs are launched (first five lines of the Run

File Table C.9) is job numbers 3, 2, 1, 4 then 5. Jobs numbers 1 and 4 are

required in the same quantities, that is, 18 units which results in the

processing times of these two jobs being 18 * 20 = 360 minutes. To break

the tie the FCFS rule is used, which explains why product PR1 Gobnumber: 1)

is chosen for launching before product PR4 Gobnumber: 4). With reference

to lines 6, 10, 14, 18 and 22 of the Run File it is possible to determine that the

jobs are loaded onto the resource from the input queue in the same SPT

order.

EDD

A section of the Run File for VM1 under the EDD dispatching rule is included

in Table C.10. The due dates of the jobs are included in the Jobs Pending

File, columns 6 to 9 and with reference to line 1 through 5 of Table C.10 the

jobs where launched in job number order 2, 4, 3, 1 then 5.. Minutes were

included in the calculations of the due date to generate accurate specific

results and would not be used in an actual manufacturing environment. Jobs

2 and 4 have the same due date and again the FCFS rule was successfully

employed to decide between them.
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C.3.2 Performance Results

All the examples used to illustrate the verification of the performance results

are from running the VM1 model for five periods using the SPT dispatching

rule.

Flow Time (1)

Flow Time (1) is a measure of the time a job is on the shop floor, from release

until processing complete. Since the input queue never became full It was

possible to release all jobs at the beginning of each week hence the flow time

(1) measure begins counting from time t = O. Table C.11 is the Individual

Graduated Data forms output by the MSA software providing information on

completed jobs.

To verify the flowtime measure compare the "Launched" and "Completed"

times on the individual data forms, the difference yields the value of the flow

time (1) measure. For illustration purposes consider jobs number 3:

From the Job Data form Table C.11:

week day hour minute

Launch Time was: 001 01 00 00
Completion Time: 001 01 05 20

Total Flow Time: 000 00 05 20

= 320 minutes

The completion time of job number 3 may be verified by referencing Table C.9

(the Run File) line 9.

The Mean Flow Time (1) measure is included in the EFFECTIVENESSsection
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on the Summary Data form Table C.ll. Total flowtime may be verified by

checking the job flowtime values on the Tables with the Graduated Job Data

forms, Table C.ll. Dividing this figure by 5 (the number of jobs completed)

gives the Mean Flow Time (1).

Early Time

This value is checked in a similar manner as the value of flow time. The due

dates and completion times are contained in the Graduated Job Data Forms

(Table C.ll). The early times of jobs can be validated by subtracting the

value of "Due Date" from "Completed". Considering work days are eight

hours long then a value of 1780for the earliness of job PR3 is correct.

By summing all the earliness times from the Graduated Job Data Forms one

arrives at a figure of 5380 for the total earliness time. The Mean Early Time of

1076 for period 1 is correct and is included in the CUSTOMER

SATISFACTIONsection of the Summary Data Form, Table C.12.

Manufacturing Error

The Manufacturing Error is the difference between the actual flowtime (2)

measure and the theoretical flow time. Actual flow time (2) begins counting

when the product is loaded onto the first resource of its route through the

facility. Since there is only one resource the Manufacturing Error is

necessarily zero if the software is working correctly. The product specific

theoretical and actual flowtimes and the manufacturing error are contained on

the Graduated Job Data forms, Table C.11. Referring to column 3 of the Job

Pending File (Table C.5) and using a processing time of 20 minutes it is

possible to determine that the values for the flowtimes and error are correct.
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Deliver Error

The delivery error is the difference between the time a job is completed and

the due date. Since all jobs were early it is equal to the earliness value

demonstrated above to be correct. A separate piece of code was used to

verify that the delivery error calculations are correct. The value for the total

delivery error is included in the CUSTOMER SATISFACTIONsection of the

Summary Data form, Table C.12.

Utilisation Measures

The total time available per week was 40 hours or 2400 minutes, the total

flowtime (2) was 1800 minutes indicating that the working and idle statistics of

75 and 25% respectively included in the EFFICIENCYsection of the Summary

Data from (Table C.12) are therefore correct.

The above demonstrated that the primary measures used in the analysis of

the methodology are being calculated correctly. If the performance values are

being correctly generated then the Critical Resource Identificaton methods

which use these values must also be working correctly.

C.3.3 Operation of the Criticality List

In the single resource model all jobs are going to appear on the Criticality List.

If a job was not loaded onto a resource by the end of the week in which it was

launched then it has to compete for processing time with the new jobs

launched in the subsequent week. Initial trials indicated that when the SPT

rule was being used this could result in some jobs never being completed

because new jobs move to the front of the queue. To avoid this the Criticality

Ust is sectioned such that no job launched in week 4 for example, may be

placed ahead of any job launched in week 3. To validate the operation of this
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methodology consider Table C.13 and the Run File for period 4 of model VM1

when run using the SPT dispatching rule. Lines 1 to 5 indicate that jobs

numbered 16 to 20 were launched at the beginning of the period, however,

when the resource becomes idle (line 6) it is job number 15 which is loaded

(line 8). The processing times of job numbers 16 to 20 is 20 minutes each

and the processing time of job number 15 is 600 minutes but is loaded first.

This indicates the correct operation of the partitioning of the Criticality list

since job number 16 was originally launched to the facility in period 3.

C.3.4 Generation of Random Numbers

The random number generator used was the one available in the

PowerBASIC software package, p 244 of the PowerBASIC Reference Guide

(1990).

Generating Normally distributed random numbers was achieved using the

Box-Jenkins method, reference Law and Kelton (1990). To verify that the

number generated were in fact normally distributed the Univariate procedure

in the SAS statistical package was used. The result was positive hence the

procedure was implemented in the MSA software.

C.4 Analytical Verification

For the static single machine shop two theorems have been proven:

1. To minimise the mean flow time, the shortest processing
time dispatching rule is optimal.

2. For minimisinQ the maximum job lateness the earliest due
date sequencmq rule is optimal.

The proofs of these theorems may be found in K.R. Baker's book
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"Introduction to Sequencing and Scheduling" (1974).

Each of the models VM2 through VMS was ran for each of the four

dispatching rules, Table C.3 is a summary of the flow time results:

Model DispatchingRules
Name RANDOM FCFS SPT EDD

VM2 2520 2520 2520 2520
VM3 3476 3503 2997 3319
VM4 68011 69211 61146 67863
VM5 117826 118571 99504 119741

Table C.3: Average Flow Time In Single Resource Model

In agreement with the first theory above the SPT rule produced the lowest

average flow time. In model VM2 each job had the same processing time at

the one resource. As a consequence of this the results for flowtime are equal

irrespective of the dispatching rule used therefore not reported in the Table.

Table C.4 displays the values for maximum job lateness for models VM3

through VM4.

Model DispatchingRule.
Name Random FCFS SPT EDD

VM3 333 555 414 304
VM4 6939 7019 6919 6759
VMS 15915 16015 15875 15724

Table C.4: Maximum Job Tardiness In Single Resource Model
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Job tardiness is a measure of positive lateness and no job in model VM2 was

late therefore no results are reported for this model. The results in Table C.4

agree with the theory that the EDD rule minimises the maximum job lateness

which in turn verifies the operation of the software.
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"000 PERIOD "
" Prod Sch'd Quan JobNo Week Day Hour Min Prio'y TB

"1 PR1 No 18 001 05 04 00 18
"2 PR2 No 17 2 001 05 02 00 17
"3 PR3 No 16 3 001 05 03 00 16
"4 PR4 No 18 4 001 05 02 00 18
"5 PRS No 21 5 001 05 05 00 21
"6 PR1 No 29 6 002 05 03 00 24
"7 PR2 No 25 7 002 05 02 00 20
"8 PR3 No 25 8 002 05 01 00 20
"9 PR4 No 29 9 002 05 00 00 24
"10 PRS No 33 10 002 05 01 00 28
"11 PR1 No 25 11 003 05 01 00 20
"12 PR2 No 28 12 003 05 02 00 28
"13 PR3 No 28 13 003 05 03 00 23
"14 PR4 No 29 14 003 05 04 00 24
"15 PRS No 30 15 003 05 05 00 25
"16 PR1 No 16 004 05 06 00 1
"17 PR2 No 17 004 05 03 00
"18 PR3 No 18 004 05 02 00
"19 PR4 No 19 004 05 00 00
"20 PRS No 20 004 05 01 00

Table C.S : Jobs Pending File For Model VM2
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"1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
20 21
"1 FinPr PR1 1 PR1 0 20 0 Fin PR1 0 0 # 0 0 0 #

1"
"2 FinPr PR2 1 PR2 0 20 0 Fin PR2 0 0 # 0 0 0 #

1"
"3 FinPr PR3 PR3 0 20 0 Fin PR3 0 0 # 0 0 0 #

1"
"4 FinPr PR4 1 PR4 0 20 0 Fin PR4 0 0 # 0 0 0 #

1"
"5 FinPr PR5 1 PR5 0 20 0 Fin PRS 0 0 # 0 0 0 #

1"

Key to column numbers:

1. record number

2. succeeding record

3. product name

4. gateway part if equal to 1

5. work centre number

6. component name

7. start time for holding

8. processing time

9. finish time for holding

10. number of next work centre

11. succeeding part name

12. quantity still to be produced

13. quantity on-hand

14. job number

15. process batch remaining

16. transfer batch

17. transfer quantity

18. time to finish transfer batch

19. succeeding work centre

20. set up time one

21. set up time two

Table C.6: Master Sequencing Database for Model VM2
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"001 PERIOD "
" Time Res Action Part Prod Job No"
1 "W001 001 HOO MOO 1 Jo > PQ Launch PR2 PR2 2
2 "W001 001 HOO MOO 1 Jo > pg Launch PR5 PR5 5
3 "W001 001 HOO MOO 1 Jo > PQ Launch PR1 PR1 1
4 "I0I001001 HOO MOO 1 Jo > pg Launch PR3 PR3 3
5 "I0I001001 HOO MOO Jo > pg Launch PR4 PR4 4
6 "I0I001001 HOO MOO 1 pg > Re Load PR2 PR2 2
7 "I0I001001 HOD MOO 1 Begin Operating PR2 PR2 2
8 "W001 001 H05 M40 1 Re > OQ Unload PR2 PR2 2
9 "W001 001 H05 M40 1 Move to Stock PR2 PR2 2
10 "W001 001 H05 M40 1 pg > Re Load PR5 PR5 5
11 "W001 001 H05 M40 1 Begin Operating PR5 PR5 5
12 "W001 002 H04 M40 1 Re > OQ Unload PR5 PR5 5
13 "W001 002 H04 M40 1 Move to Stock PR5 PR5 5
14 "W001 002 H04 M40 1 pg > Re Load PR1 PR1
15 "W001 002 H04 M40 1 Begin Operating PR1 PR1
16 "W001 003 H02 M40 1 Re > OQ Unload PR1 PR1 1
17 "W001 003 H02 M40 1 Move to Stock PR1 PR1 1
18 "W001 003 H02 M40 1 pg > Re Load PR3 PR3 3
19 "W001 003 H02 M40 1 Begin Operating PR3 PR3 3
20 "W001 004 HOO MOO 1 Re > OQ Unload PR3 PR3 3
21 "W001 004 HOO MOO 1 Move to Stock PR3 PR3 3
22 "W001 004 HOO MOO 1 pg > Re Load PR4 PR4 4
23 "W001 004 HOO MOO 1 Begin Operating PR4 PR4 4
24 "W001 004 H06 MOO 1 Re > OQ Unload PR4 PR4 4
25 "W001 004 H06 MOO 1 Move to Stock PR4 PR4 4
26 "002 PERIOD
27 "Time Res Action Part Prod JobNo
28 "W002 001 HOO MOO 1 Jo > pg Launch PR1 PR1 6
29 "W002 001 HOD MOO 1 Jo > pg Launch PR4 PR4 9
30 "W002 001 HOO MOO 1 Jo > pg Launch PR2 PR2 7
31 "W002 001 HOO MOO 1 Jo > pg Launch PR5 PR5 10
32 "W002 001 HOO MOO 1 Jo> pg Launch PR3 PR3 8
33 "W002 001 HOD MOO 1 PQ > Re Load PR1 PR1 6
34 "W002 001 HOO MOO 1 Begin Operating PR1 PR1 6
35 "W002 002 H01 M40 1 Re > OQ Unload PR1 PR1 6
36 "W002 002 H01 M40 1 Move to Stock PR1 PR1 6
37 "W002 002 H01 M40 1 PQ > Re Load PR4 PR4 9
38 "W002 002 H01 M40 1 Begin Operating PR4 PR4 9
39 "W002 003 H03 M20 1 Re > OQ Unload PR4 PR4 9
40 "W002 003 H03 M20 1 Move to Stock PR4 PR4 9

Table C.7: A Section of the Run File For Model

VM1 Using The Random Dispatching Rule
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"001 PERIOD "
" Time Res Action Part Prod JobNo"
1 "W001 001 HOO MOO 1 Jo > PO LalM'lChPR1 PR1 1
2 "W001 001 HOO MOO 1 Jo > PO LalM'lChPR2 PR2 2
3 "W001 001 HOO MOO 1 Jo > PO Launch PR3 PR3 3
4 "W001 001 HOO MOO 1 Jo > PQ Launch PR4 PR4 4
5 "W001 001 HOO MOO 1 Jo > PO Launch PR5 PR5 5
6 "W001 001 HOO MOO 1 PO > Re Load PR1 PR1
7 "W001 001 HOO MOO 1 Begin Operating PR1 PR1
8 "W001 DO' H06 MOO , Re > OQ Unload PR' PR'
9 "WOO, DO' H06 MOO , Move to Stock PR' PR'
10 "WOO, 001 H06 MOO 1 PO > Re Load PR2 PR2 2
11 "WOO, 001 H06 MOO , Begin Operating PR2 PR2 2
12 "WOO, 002 H03 1440 , Re > OQ Unload PR2 PR2 2
'3 "WOO, 002 H03 1440 , Move to Stock PR2 PR2 2
'4 "WOO, 002 H03 1440 , PO > Re Load PR3 PR3 3
'5 "WOO, 002 H03 1440 , Begin Operating PR3 PR3 3
'6 "WOO, 003 HO' MOO , Re > OQ Unload PR3 PR3 3
17 "WOO, 003 H01 MOO , Move to Stock PR3 PR3 3
18 "W001 003 H01 MOO , PO > Re load PR4 PR4 4
19 "WOO, 003 HO' MOO , Begin Operating PR4 PR4 4
20 "W001 003 H07 MOO , Re > OQ Unload PR4 PR4 4
21 "W001 003 H07 MOO , Move to Stock PR4 PR4 4
22 "W001 003 H07 MOO , PO > Re load PR5 PR5 5
23 "WOO, 003 H07 MOO , Begin Operating PR5 PR5 5
24 "WOO, 004 H06 MOO , Re > OQ Unload PR5 PR5 5
25 "WOO, 004 H06 MOO , Move to Stock PR5 PR5 5
26 "002 PERIOD
27 "Time Res Action Part Prod JobNo
28 "W002 DO' HOO MOO 1 Jo > PO launch PR1 PR' 6
29 "W002 001 HOO MOO 1 Jo > PQ launch PR2 PR2 7
30 "W002 001 HOO MOO 1 Jo > PQ launch PR3 PR3 8
31 "W002 001 HOO MOO 1 Jo > PO Launch PR4 PR4 9
32 "W002 001 HOO MOO 1 Jo > PO launch PR5 PR5 10
33 "W002 001 HOO MOO 1 PO > Re load PR1 PR1 6
34 "W002 001 HOO MOO 1 Begin Operating PR1 PR1 6
35 "W002 002 H01 1440 1 Re > OQ Unload PR1 PR1 6
36 "W002 002 H01 1440 1 Move to Stock PR1 PR1 6
37 "W002 002 H01 1440 1 PO > Re load PR2 PR2 7
38 "W002 002 H01 M40 1 Begin Operating PR2 PR2 7
39 "W002 003 H02 MOO , Re > OQ Unload PR2 PR2 7
40 "W002 003 H02 MOO , Move to Stock PR2 PR2 7

Table C.S: A Section of the Run File For Model VM1

Using The FCFS Dispatching Rule
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"001 PERIOD "
" Time Res Action Part Prod Job No"

"W001 001 HOO MOO 1 Jo > PO Launch PR3 PR3 3
2 "W001 001 HOO MOO Jo > PO Launch PR2 PR2 2
3 "W001 001 HOO MOO Jo > PO Launch PR1 PR1 1
4 "W001 001 HOO MOO 1 Jo > PO Launch PR4 PR4 4
5 ''Il001001 HOO MOO 1 Jo > PO Launch PR5 PR5 5
6 "W001 001 HOO MOO 1 PO > Re Load PR3 PR3 3
7 "W001 001 HOO MOO 1 Begin Operating PR3 PR3 3
8 "W001 001 HOS 1420 1 Re > OQ Unload PR3 PR3 3
9 "W001 001 HOS 1420 1 Move to Stock PR3 PR3 3
10 "W001 001 HOS 1420 1 PO > Re Load PR2 PR2 2
11 "W001 001 HOS 1420 1 Begin Operating PR2 PR2 2
12 "W001 002 H03 MOO 1 Re > OQ Unload PR2 PR2 2
13 "W001 002 H03 MOO 1 Move to Stock PR2 PR2 2
14 "W001 002 H03 MOO 1 PO > Re Load PR1 PR1
15 "W001 002 H03 MOO 1 Begin Operating PR1 PR1
16 "W001 003 H01 MOO 1 Re > OQ Unload PR1 PR1
17 "W001 003 H01 MOO 1 Move to Stock PR1 PR1 1
18 "W001 003 H01 MOO 1 PO > Re Load PR4 PR4 4
19 ''Il001003 H01 MOO 1 Begin Operating PR4 PR4 4
20 "W001 003 H07 MOO 1 Re > OQ Unload PR4 PR4 4
21 "WOO1 003 H07 MOO 1 Move to Stock PR4 PR4 4
22 "W001 003 H07 MOO 1 PO > Re Load PRS PRS 5
23 "W001 003 H07 MOO 1 Begin Operating PRS PRS 5
24 "W001 004 H06 MOO 1 Re > OQ Unload PRS PRS 5
25 "W001 004 H06 MOO 1 Move to Stock PRS PR5 5
26 "002 PERIOO
27 "Time Res Action Part Prod JobNo
28 "WOO2 001 HOO MOO 1 Jo > PO Launch PR2 PR2 7
29 "W002 001 HOD MOO 1 Jo > PO Launch PR3 PR3 8
30 "WOO2 001 HOO MOO 1 Jo > PG Launch PR1 PR1 6
31 "WOO2 001 HOO MOO 1 Jo > PO Launch PR4 PR4 9
32 "WOO2 001 HOD MOO 1 Jo > PO Launch PR5 PR5 10
33 "WOO2 001 HOO MOO 1 PO > Re Load PR2 PR2 7
34 "W002 001 HOO MOO 1 Begin Operating PR2 PR2 7
35 "W002 002 HOO 1420 1 Re > OQ Unload PR2 PR2 7
36 "W002 002 HOO 1420 1 Move to Stock PR2 PR2 7
37 "W002 002 HOO 1420 1 PO > Re Load PR3 PR3 8
38 "W002 002 HOO 1420 1 Begin Operating PR3 PR3 8
39 "W002 003 HOO M40 1 Re > OQ Unload PR3 PR3 8
40 "WOO2 003 HOO M40 1 Move to Stock PR3 PR3 8

Table C.9: A Section of the Run File For Model VM1

Using The SPT Dispatching Rule
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UOOl PERlOO U
U Time Res Action Part Prod JobNo'
1 u\lOOl 001 HOO MOO 1 Jo > PQ Launch PR2 PR2 2
2 u\lOOl 001 HOO MOO 1 Jo > PQ Launch PR4 PR4 4
3 u\lOOl 001 HOO MOO 1 Jo > PO Launch PR3 PR3 3
4 u\IOOl 001 HOO MOO 1 Jo > PQ LaLnCh PRl PRl
5 U\IOOl 001 HOO MOO 1 Jo > PQ LaU'ICh PR5 PR5 5
6 u\lOOl 001 HOO MOO 1 PQ > Re Load PR2 PR2 2
7 "\1001 001 HOO MOO 1 Begin Operating PR2 PR2 2
8 u\IOOl 001 H05 M40 1 Re > ()Q Unload PR2 PR2 2
9 "\1001 001 H05 M40 1 Move to Stock PR2 PR2 2
10 "\1001 001 H05 M40 1 PO > Re Load PR4 PR4 4
11 "\1001 001 H05 M40 1 Begin Operating PR4 PR4 4
12 "11001 002 H03 M40 1 Re > ()Q Unload PR4 PR4 4
13 "11001 002 H03 M40 1 Move to Stock PR4 PR4 4
14 "\1001 002 H03 M40 1 PQ > Re Load PR3 PR3 3
15 "\1001 002 H03 M40 1 Begin Operating PR3 PR3 3
16 "11001 003 HOl MOO 1 Re > ()Q Unload PR3 PR3 3
17 "11001 003 HOl MOO 1 Move to Stock PR3 PR3 3
18 "\1001 003 HOl MOO 1 PO > Re Load PRl PRl 1
19 "11001 003 HOl MOO 1 Begin Operating PRl PRl
20 "\1001 003 H07 MOO 1 Re > ()Q Unload PRl PRl
21 "11001 003 H07 MOO 1 Move to Stock PRl PRl
22 "\1001 003 H07 MOO 1 PO > Re Load PR5 PR5 5
23 "11001 003 H07 MOO 1 Begin Operating PR5 PR5 5
24 "\1001 004 H06 MOO 1 Re > ()Q Unload PR5 PR5 5
25 "\1001 004 H06 MOO 1 Move to Stock PR5 PR5 5
26 "002 PERIOO
27 "Time Res Action Part Prod JobNo
28 "W002 001 HOO MOO 1 Jo > PQ Launch PR4 PR4 9
29 "W002 001 HOO MOO 1 Jo > PQ Launch PR3 PR3 8
30 "\1002 001 HOO MOO 1 Jo > PQ Launch PR5 PR5 10
31 "W002 001 HOO MOO 1 Jo > PQ Lal.llChPR2 PR2 7
32 "W002 001 HOO MOO 1 Jo > PQ Lal.llChPRl PRl 6

33 "W002 001 HOO MOO 1 PQ > Re Load PR4 PR4 9
34 "11002 001 HOO MOO 1 Begin Operating PR4 PR4 9
35 "W002 002 HOl M40 1 Re > ()Q Unload PR4 PR4 9
36 "W002 002 HOl M40 1 Move to Stock PR4 PR4 9
37 "W002 002 HOl M40 1 PQ > Re Load PR3 PR3 8
38 "W002 002 HOl M40 1 Begin Operating PR3 PR3 8
39 "W002 003 H02 MOO 1 Re > ()Q Unload PR3 PR3 8
40 "W002 003 H02 MOO 1 Move to Stock PR3 PR3 8

Table C.l0: A Section of the Run File For Model VMl

Using The EDD Dispatching Rule
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I N D I V I D U A L G R A D U ATE D JOB D A T A

Project: VM1
Version: 003
Period: 001

Product name: PR3
Job nuJber: 3

15:02:27
03-06-1992

Quantity required ••••• 16
Transfer batch size ••• 16
Ave Set Up Time (min) • 0

Actual flowtime ••••••• 320
Theoretical flowtime •• 320
Manufacturing error ••• 0

MSA Ver 3.0

Wk Dy Hr Min
Launched •••• 001 01 00 00
Coq>leted ••. 001 01 05 20
Due Date •••• 001 05 03 00

Tardiness ••• early by 1780 minutes

I N 0 I V IOU A L G R A D U ATE D JOB D A T A

F-JOB.FRM

Project: VM1
Version: 003
Period: 001

Product name: PR2
Job nuJber: 2

15:02:27
03-06-1992

Quantity required .•••• 17
Transfer batch size ••• 17
Ave Set Up Time (min) • 0

Actual flowtime ••••••• 340
Theoretical flowtime .. 340
Manufacturing error ••• 0

MSA Ver 3.0

Wk Dy Hr Min
Launched •••• 001 01 05 20
Coq>leted ••• 001 02 03 00
Due Date •••• 001 05 02 00

Tardiness ••• early by 1380 minutes

I N D I V I D U A L G R A D U ATE D JOB D A T A

F·JOB.FRM

Project: VM1
Version: 003
Period: 001

Product name: PR1
Job nuJt)er: 1

15:02:27
03-06-1992

Quantity required ••••. 18
Transfer batch size ••• 18
Ave Set Up Time (min) • 0

Actual flowtime ••••••• 360
Theoretical flowtime •• 360
Manufacturing error ••• 0

MSA Ver 3.0

Wk Dy Hr Min
Launched •••• 001 02 03 00
Coq>leted ••• 001 03 01 00
Due Date •••• 001 05 04 00

Tardiness ••• early by 1140 minutes

F-JOB.FRM

Table C.11 : Graduated Job Data For Model VM1

Under The SPT Dispatching Rule
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I N 0 I V I D U A L G R A 0 U ATE 0 JOB D A T A

Project: VM1
Version: 003
Period: 001

Quantity required ••••• 18
Transfer batch size ••• 18
Ave Set Up Time (min) . 0

Actual flowtime ••••••• 360
Theoretical flowtime •• 360
Manufacturing error

MSA Ver 3.0

Product name: PR4
Job nunber: 4

15:02:27
03-06-1992

Wit Dy Hr Min
LalJ'lChed•••• 001 03 01 00
Completed ••• 001 03 07 00
Due Date •••• 001 05 02 00

Tardiness ••. early by 660 minutes

o

F-JOB.FRM

I N D I V IOU A L G R A 0 U ATE D JOB D A T A

Project: VMl
Version: 003
Period: 001

Product name: PR5
Job nunber: 5

15:02:28
03-06-1992

Quantity required ••••• 21
Transfer batch size •.• 21
Ave Set Up Time (min) • 0

Actual flowtime ••••••• 420
Theoretical flowtime •• 420
Manufacturing error

MSA Ver 3.0

Wit Dy Hr Min
LalJ'lChed•••• 001 03 07 00
Completed ••. 001 04 06 00
Due Date •••. 001 05 05 00

Tardiness '" early by 420 minutes

o

F-JOB.FRM

Table C.11 (continued)
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SUM M A R Y D A T A

Project: VM1
Version: 003
Peri od: 001

15:31:37
03-06-1992

CUSTOMER SATISFACTION

No. of jobs completed • 5
Early jobs .•••••••• 5
Late jobs .••••••••• 0
Jobs on-time ••••••• 0

Total early time •.••• -5380
Total late time •••••• 0
Average early •••••••• -1076
Average late ••••••••• 0
Total delivery error. 5380

Frequency of tardy jobs ••••• 0 X

EFFECTIVENESS

Total theoretical flow time •• 1800
Total actual flow time ••••••• 1800
Total manufacturing error •••• 0
Total flow time (1) ••..•••••• 5180

Mean flow time ••••••• 0
Maximum flow time •••• 420
Minimum flow time •••• 320
Mean Flow Time (1) .•••• 1036

EFFICIENCY

Number of resources •••
Total time available:

Facility ••••••••• 40 hours
All resources 40 hours

Set Up
Percent: 0

Wkg
75

Idle
25

Blkd
o

Wait
o

Uti!
75

Util 2
75

WIP INVENTORY

PROCESSING TIME DATA:
Time average processing time •••••••••••••••• 0

TIME AVERAGE QUEUE LENGTH:
Time average queue length ••••••••••••••••••• 0

OVERALL SUMMARY

Measures:
customer Performance
Effectiveness
Efficiency
Overall Performance

Percent t t es
-198.
100
75
-7.67

Weighting:
0.3333
0.3333
0.3333

MSA Ver 3.0 F·SllM.FRM

Table C.12: Summary Data Form From Model VM1

Under The SPT Dispatching Rule

C.21



"004 PERI(Xl"
"Time Res Action Part Prod Job No"

1 "\1004 001 HOO MOO 1 Jo > PQ Launch PR1 PR1 16
2 "\1004 001 HOO MOO 1 Jo > PQ Launch PR2 PR2 17
3 "W004 001 HOO MOO 1 Jo > PO Lal.n:h PR3 PR3 18
4 "\1004 001 HOO MOO 1 Jo > PO Lal.n:h PR4 PR4 19
S "\1004 001 HOO MOO 1 Jo > PO Launch PRS PRS 20
6 "\1004 001 H03 M40 1 Re > ()Q UnLoad PR4 PR4 14
7 "W004 001 H03 M40 1 Move to Stock PR4 PR4 14
8 "W004 001 H03 M40 1 PO > Re Load PRS PRS 1S
9 "WOO4 001 H03 M40 1 Begin Operating PRS PRS 1S
10 "WOO4 002 HOS M40 1 Re > ()Q UnLoad PRS PRS 1S
11 "WOO4 002 HaS M40 1 Move to Stock PRS PRS 15
12 "W004 002 HaS M40 1 PO > Re Load PR1 PR1 16
13 "WOO4 002 HOS M40 1 Begin Operating PR1 PR1 16
14 "1J004 002 H06 MOO 1 Re > ()Q UnLoad PR1 PR1 16
15 "1J004 002 H06 MOO 1 Move to Stock PR1 PR1 16
16 "\1004 002 H06 MOO 1 PQ > Re Load PR2 PR2 17
17 "I0I004002 H06 MOO 1 Begin Operating PR2 PR2 17
18 "I0I004002 H06 M20 1 Re > ()Q UnLoad PR2 PR2 17
19 "\1004 002 H06 M20 1 Move to Stock PR2 PR2 17
20 "1J004 002 H06 M20 1 PQ > Re Load PR3 PR3 18
21 "1J004 002 H06 M20 1 Begin Operating PR3 PR3 18
22 "WOO4 002 H06 M40 1 Re > ()Q Unload PR3 PR3 18
23 "\1004 002 H06 M40 1 Move to Stock PR3 PR3 18
24 "\1004 002 H06 M40 1 PO > Re Load PR4 PR4 19
25 "WOO4 002 H06 M40 1 Begin Operating PR4 PR4 19
26 "I0I004002 H07 MOO 1 Re > ()Q Unload PR4 PR4 19
27 "I0I004002 H07 MOO 1 Move to Stock PR4 PR4 19
28 "WOO4 002 H07 MOO 1 PO > Re Load PRS PRS 20
29 "I0I004002 H07 MOO 1 Begin Operating PRS PRS 20
30 "I0I004002 H07 M20 1 Re > ()Q UnLoad PRS PRS 20
31 "WOO4 002 H07 M20 1 Move to Stock PRS PRS 20

Table C.13: A Section of the Run File For Model VM1

Using The SPT Dispatching Rule
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APPENDIX D

TEST CASE RESULTS



Tables

Overall Summary Results

Performance Criteria Summary

Criteria Specific Results

Basic Performance Criteria Results

Queuing Length Analysis Summary

Queuing: Basic Results

Critical Resource Selection Analysis

Summary Manual Choice of Critical Resource Results

Manual Choice: Basic Results

0.2

0.1 - 0.2

0.3 - 0.6

0.7- 0.13

0.14 - 0.27

0.28 - 0.31

0.32 - 0.38

0.39 - 0.42

0.43 - 0.44

0.45 - 0.50



LM1
LM2
QM1

Ranking from random
Loading Criteria

-14 (2)
-9 (1)
-42 (3)

-13 (3)
-8 (1)
-37 (2)

LM1
LM2
QM1

Percent Improvement From Random
Loading Criteria

-19 (3)
+112 (1)
+36 (2)

-20 (3)
+112 (1)
+31 (2)

Table 0.1: Effectiveness of Critical

Resource Models Against Random

FCFS
SPTEDD

Ranking from random
Loading Criteria

+25 (2)
+71 (1)
+32 (3)

+25 (3)
+66 (1)
+32 (2)

FCFS
SPTEDD

Percent Improvement From Random
Loading Criteria

+34 (3)
+80 (1)
+40 (2)

:;~~~~
+40 (3)

Table 0.2: Effectiveness of Dispatching Rule

Against Random

0.3



40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 20 3 20 3 19 3 14 2
FCFS 15 2 21 4 13 2 21 3
SPT 7 1 12 2 9 1 7 1
EDD 15 2 11 1 23 4 24 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 14 3 16 2 16 2 10 1
LMl 12 2 18 3 9 1 13 2
LM2 10 1 14 1 18 3 18 3
QMl 21 4 18 4 24 4 25 4

100% 200% 300% Totals
value rank value rank value rank value rank

DISPATCHING RULE

Random 24 4 25 4 22 3 144 4
FCFS 16 3 19 3 14 2= 119 3
SPT 12 1 13 2 13 1= 73 1
EDD 15 2 11 1 13 1= 112 2

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 17 3 15 1 12 1 100 1
LMl 24 4 15 1 23 4 114 3
LM2 16 2 16 2 17 2 109 2
QMl 13 1 23 3 18 3 142 4

Table 0.3: Aggregation of The Ranking Values Of All The

Performance Measures For Each Level

Of Loading
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mean mean mean mean
flow flow early manuf'g
time(l) time(2) error
value rank value rank value rank value rank

DISPATCHING RULE

Random 24 4 22 4 17 2 24 4
FCFS 20 3 18 3 17 2 20 2
SPT 9 1 11 1 8 1 9 1
EDD 17 2 17 2 25 3 17 3

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 16 2 15 2 19 3 15 2=
LMl 14 1 19 3 22 4 14 1

LM2 17 3 14 1 11 1 15 2=
QMl 21 4 22 4 16 2 24 3

mean percentage mean Totals
tardy job. delivery
tlme(l) tardy error
value rank value rank value rank value rank

DISPATCHING RULE

Random 22 4 14 3 22 4 145 4
FCFS 16 3 13 2 16 2 120 3
SPT 14 2 9 1 19 3 79 1
EDD 12 1 15 4 10 1 113 2

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 10 1 15 2 11 1 101 1
LMl 16 2 17 3 12 2 114 3
LM2 17 3 13 1= 22 4 109 2
QMl 22 4 13 1= 20 3 138 4

Table 0.4: Aggregation of The Ranking Values Of Each

Inidividual Performance Measures At All Levels Of Loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

R-FCFS 18 2= 0 3 2 2 -3 2

R-SPT 19 1 16 2 11 1 13 1

R-EDD 1B 2= 19 1 -3 3 -11 3

CRITICAL RESOURCE IDENTIFICATION METHOD

LM1 0 1= -7 2 3 2 -4 2

LM2 0 1= -1 1 0 3 -1 1

QM1 -1 2 -17 3 6 1 -6 3

100% 200% 300% Totals
value rank value rank value rank value rank

DISPATCHING RULE

R-FCFS 4 2 6 3 7 1 34 3

R-SPT 6 1 13 1 2 3 BO 1

R-EDD 5 3 9 2 3 2 40 2

CRITICAL RESOURCE IDENTIFICATION METHOD

R-LM1 -11 3 9 3 -9 3 19 3

R-LM2 -3 2 33 1 84 1 112 1

R-QM1 2 1 16 2 36 2 36 2

Table 0.5: The Percentage Difference of Of All The

Performance Measures From the Random Value

Averaged For Each Level Of Loading
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mean mean mean mean
flow flow early manuf'g
time(l) time(2) error
value rank value rank value rank value rank

DISPATCHING RULE

R-FCFS 2 2= 1 3 2 2 20 1

R-SPT 4 1 4 1 15 1 7 2

R-EDD 2 2= 2 2 -17 3 3 3

CRITICAL RESOURCE IDENTIFICATION METHOD

R-LM1 -1 1 -2 2= 4 3 -1 1

R-LM2 -2 2 -1 1 129 1 -2 2

R-QM1 -3 3 -2 2= 63 2 -4 3

mean percentage mean total
tardy jobs delivery
time(l) tardy error
value rank value rank value rank value rank

DISPATCHING RULE

R-FCFS 20 2 0 3 4 3 49 2

R-SPT 33 1= 11 1 5 2 79 1

R-EDD 33 1= 8 2 9 1 40 3

CRITICAL RESOURCE IDENTIFICATION METHOD

R-LM1 -10 2 -7 3 -3 1 -20 3

R-LM2 -4 1 2 2 -10 2= 112 1

R-QMl -18 3 5 1 -10 2= 31 2

Table 0.6: The Percentage Difference From Random of

Each Performance Measures Averaged

Over All the Levels of Loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 1207 4 1599 3 2100 3 3235 2

FCFS 1193 2 1601 4 2091 2 3253 3

SPT 1165 1 1553 1 2023 1 3008 1

EDD 1196 3 1594 2 2135 4 3295 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 1190 2= 1591 4 2089 3 3176 2

LM1 1188 1 1587 3 2061 1 3155 1

LM2 1190 2= 1585 2 2072 2 3217 3

QMl 1193 3 1584 1 2126 4 3243 4

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 6329 4 9697 4 12628 4

FCFS 6242 3 9244 3 12144 3

SPT 6089 1 9067 2 12699 2

EDD 6132 2 8738 1 11959 1

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 6157 3 8934 1 11497 1

LM1 6382 4 8944 2 12489 2

LM2 6152 2 9229 3 12687 3

QM1 6101 1 9640 4 12757 4

Table 0.7: Average Mean Flow Time (1) in Minutes

for 40 - 300% Loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 1264 3 1676 3 2224 3 3527 2

FCFS 1252 2= 1680 4 2208 2 3552 3

SPT 1224 1 1632 1 2138 1 3271 1

EDD 1252 2= 1669 2 2257 4 3577 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 1246 2 1664 2 2201 3 3430 1

LM1 1248 3 1669 4 2183 1 3466 2

LM2 1245 1 1659 1 2194 2 3502 3

QM1 1253 4 1665 3 2248 4 3530 4

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 6984 4 10597 4 13904 3

FCFS 6858 2 10169 3 13472 2

SPT 6705 1 9907 2 14002 4

EDD 6872 3 9831 1 13447 1

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 6846 3 10090 3 13137 1

LMl 7175 4 10019 1 14033 4

LM2 6719 2 10066 2 13864 3

QM1 6679 1 10329 4 13793 2

Table 0.8: Average Mean Flow Time (2) in Minutes

for 40 - 300% Loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 908 2 500 2= 157 3 11 2

FCFS 912 3= 495 3 161 2 9 3

SPT 939 1 536 1 179 1 13 1

EDD 912 3= 500 2= 129 4 4 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 918 2 504 3 160 1 10 2

LM1 916 4 506 2= 158 2 8 3=

LM2 920 1 506 2= 153 4 11 1

QM1 917 3 511 1 156 3 8 3=

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 970 3 357 2 122 3

FCFS 988 2 352 3 158 1

SPT 1088 1 468 1 145 2

EDD 819 4 311 4 107 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 891 3 170 4 41 3

LM1 708 4 294 3 39 4

LM2 1149 1 588 1 295 1

QM1 1118 2 436 2 157 2

Table 0.9: Average Mean Early Time in Minutes

for 40 - 300% loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 484 4 634 3 894 3 1787 2

FCFS 470 2 635 4 882 2 1795 3

SPT 442 1 598 1 819 1 1547 1

EDD 473 3 628 2 927 4 1821 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 467 3 629 3 882 3 1715 2

LM1 464 1 620 2= 854 1 1693 1

LM2 466 2 620 2= 873 2 1765 3

QM1 472 4 617 1 914 4 1777 4

100% 200% 300%
value rank value rank value rank

DISPATCIHING RULE

Random 4640 4 8008 4 10941 4

FCFS 4499 3 7448 3 10576 3

SPT 4422 2 7340 2 10000 1

EDD 4420 1 6971 1 10189 2

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 4424 2 7166 1 9912 1

LM1 4673 4 7239 2 10931 3

LM2 4487 1 7459 3 10916 2

QM1 4398 3 7902 4 10948 4

Table 0.10: Mean Manufacturing Error in Minutes

for 40 - 300% Loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 8 2 11 3= 216 3 1377 2

FCFS 0 1= 11 3= 203 2 1386 3=

SPT 0 1= 5 2 156 1 1096 1

EDD 0 1= 3 1 220 4 1386 3=

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 0 1= 7 2 195 3 1261 1

LM1 0 1= 9 3 175 1 1294 2

LM2 0 1= 5 1 191 2 1339 3

QM1 8 2 10 4 234 4 1352 4

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 1028 4 4031 4 7108 3

FCFS 862 2 3480 3 6854 2

SPT 891 3 3409 2 7233 4

EDD 740 1 3129 1 6547 1

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 763 1 3248 1 6379 1

LM1 935 3 3375 2 7315 4

LM2 966 4 3637 3 7148 3

QM1 856 2 3790 4 6900 2

Table 0.11: Mean Tardiness in Minutes

for 40 - 300% Loading

0.12



40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 0 1= 7 3= 47 2= 94 2=

FCFS 0 1= 7 3= 47 2= 94 2=

SPT 0 1= 4 2 42 1 92 1

EDD 0 1= 3 1 47 2= 98 3

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 0 1= 5 1 46 1= 93 1

LM1 0 1= 6 2 47 2 94 2=

LM2 0 1= 7 3 48 3 94 2=

QM1 0 1= 9 4 46 1= 94 2=

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 41 1= 70 3 88 2=

FCFS 42 2 69 2= 87 1

SPT 41 1= 64 1 88 2=

EDD 44 3 69 2= 89 3

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 41 3 81 4 95 4

LM1 49 4 77 3 97 3

LM2 40 2 56 1 74 1

QM1 34 1 65 2 84 2

Table 0.12: Percentage Number of Jobs Tardy

for 40 - 300% Loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 373 4 511 3 917 2 1388 3

FCFS 365 3 506 2 912 1= 1395 4

SPT 335 1 542 4 939 3 1110 1

EDD 350 2 503 1 912 1= 1390 2

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 355 3 511 1 918 2 1271 1

LMl 333 1 515 2 916 1 1302 2

LM2 344 2 516 3 920 3 1350 3

QMl 389 4 520 4 925 4 1359 4

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 1998 4 4389 4 7230 3

FCFS 1850 2 3832 2 7012 2

SPT 1979 3 3877 3 7378 4

EDD 1559 1 3440 1 6654 1

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 1654 2 3418 1 6420 1

LMl 1643 1 3669 2 7355 3

LM2 2115 4 4225 3= 7443 4

QMl 1974 3 4225 3= 7056 2

Table 0.13: Mean Delivery Error in Minutes

for 40 - 300% Loading
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Model CRid mean mean mean mean
No and flow flow early man'g

DR time(l) time(2) error

Random

1 random 1199 1253 911 475
2 FCFS 1186 1244 921 463
3 SPT 1176 1234 930 452
4 EDD 1200 1254 910 477

LMl

5 random 1203 1259 905 479
6 FCFS 1195 1253 911 471
7 SPT 1162 1233 931 438
8 EDD 1192 1247 917 468

LM2

9 random 1201 1258 906 478
10 FCFS 1207 1264 900 483
11 SPT 1155 1203 961 431
12 EDD 1198 1253 911 474

QMl

13 random 1227 1286 912 503
14 FCFS 1184 1247 914 463
15 SPT 1168 1227 934 447
16 EDD 1196 1253 909 475

Table 0.14: Measures of Inventory and Effectiveness

in 40% Loading Model
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Model CRid mean % of all mean
No and tardy jobs delivery

DR tardy error

Random

1 random 0 0 911
2 FCFS 0 0 921
3 SPT 0 0 930
4 EDD 0 0 910

LMl

5 random 0 0 905
6 FCFS 0 0 911
7 SPT 0 0 931
8 EDD 0 0 917

LM2

9 random 0 0 906
10 FCFS 0 0 900
11 SPT 0 0 961
12 EDD 0 0 911

QMl

13 random 0 0 945
14 FCFS 0 0 914
15 SPT 0 0 934
16 EDD 0 0 909

Table 0.15: Customer Satisfaction Performance

in 40% Loading Model
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Model CRid mean mean mean mean
No and flow flow early man'g

DR time(1) time(2) error

Random
1 random 1605 1678 495 639
2 FCFS 1599 1672 497 637
3 SPT 1564 1646 526 603
4 EOO 1597 1668 496 635

LM1
5 random 1603 1679 496 638
6 FCFS 1602 1681 497 633
7 SPT 1549 1644 531 584
8 EOO 1595 1671 500 626

LM2
9 random 1603 1680 494 638
10 FCFS 1614 1691 481 649
11 SPT 1540 1604 560 575
12 EOO 1585 1660 508 620

QM1
13 random 1584 1665 515 619
14 FCFS 1590 1678 506 621
15 SPT 1561 1641 528 596
16 EOO 1600 1678 495 631

Table 0.16: Measures of Inventory and Effectiveness

in 55% Loading Model
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Model CRid mean %ofall mean
No and tardy jobs delivery

DR tardy error

Random

1 random 9 5 503
2 FCFS 9 6 507
3 SPT 6 5 532
4 EOO 4 4 500

LM1
5 random 11 6 507
6 FCFS 10 6 507
7 SPT 11 7 542
8 EOO 3 3 503

LM2
9 random 11 7 505
10 FCFS 8 6 489
11 SPT 0 0 560
12 EDO 3 3 511

QM1
13 random 16 9 530
14 FCFS 15 9 521
15 SPT 4 4 532
16 EDD 3 3 498

Table 0.17: Customer Satisfaction Performance

in 55% Loading Model
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Model CRid mean mean mean mean
No and flow flow early man'g

DR time(1) time(2) error

Random
1 random 2098 2209 155 891
2 FCFS 2085 2192 170 874
3 SPT 2040 2151 180 834
4 EDD 2134 2251 134 928

LM1

5 random 2073 2192 155 867
6 FCFS 2036 2155 169 834
7 SPT 2024 2144 180 818
8 EDD 2113 2241 128 897

LM2

9 random 2104 2246 156 898
10 FCFS 2102 2223 146 891
11 SPT 2004 2112 178 812
12 EDD 2079 2196 133 892

QM1
13 random 2127 2248 161 921
14 FCFS 2139 2263 161 928
15 SPT 2132 2153 188 830
16 EDD 2214 2338 122 992

Table 0.18: Measures of Inventory and Effectiveness

in 70% Loading Model
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Model GRid mean %ofall mean
No and tardy jobs delivery

DR tardy error

Random

1 random 201 46 356
2 FGFS 194 48 364
3 SPT 166 44 345
4 EDD 221 45 355

LM1
5 random 182 47 337
6 FCFS 164 45 333
7 SPT 160 45 340
8 EDD 195 47 332

LM2
9 random 237 48 393
10 FGFS 199 48 345
11 SPT 142 42 320
12 EDD 186 46 318

QM1
13 random 224 46 405
14 FCFS 255 49 415
15 SPT 155 39 334
16 EDD 281 51 403

Table 0.19: Customer Satisfaction Performance

in 70% Loading Model
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Model CRid mean mean mean mean
No and flow flow early man'g

DR time(1) time(2) error

Random

1 random 3178 3445 14 1731
2 FCFS 3224 3494 11 1762
3 SPT 2986 3216 13 1632
4 EOO 3316 3506 4 1838

LM1
5 random 3169 3511 10 1742
6 FCFS 3186 3506 7 1716
7 SPT 3055 3370 11 1578
8 EOO 3189 3477 5 1734

LM2
9 random 3328 3605 13 1879
10 FCFS 3259 3574 11 1835
11 SPT 2963 3211 20 1514
12 EOO 3318 3619 2 1832

QM1
13 random 3245 3548 8 1798
14 FCFS 3345 3636 8 1868
15 SPT 3026 3286 10 1565
16 EOO 3358 3649 4 1879

Table 0.20: Measures of Inventory and Effectiveness

with 85% Loading Model
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Model GRid mean %ofall mean
No and tardy jobs delivery

DR tardy error

Random

1 random 1297 93 1311
2 FGFS 1325 93 1336
3 SPT 1047 93 1059
4 EDD 1374 98 1378

LM1
5 random 1358 94 1368
6 FCFS 1325 95 1332
7 SPT 1185 93 1196
8 EDD 1309 97 1314

LM2
9 random 1456 94 1469
10 FCFS 1446 94 1457
11 SPT 1034 90 1054
12 EDD 1418 98 1420

QM1
13 random 1395 94 1403
14 FGFS 1448 94 1456
15 SPT 1120 93 1130
16 EDD 1444 94 1448

Table 0.21: Customer Satisfaction Performance

in 85% Loading Model
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Model CRid mean mean mean mean
No and flow flow early man'g

DR time(1) time(2) error

Random

1 random 6265 6990 866 4575
2 FCFS 6319 6995 852 4569
3 SPT 5952 6618 1018 4220
4 EDD 6094 6821 828 4332

LM1
5 random 6423 7243 693 4736
6 FCFS 6437 7136 785 4637
7 SPT 6247 7055 737 4668
8 EDD 6420 7264 615 4652

LM2
9 random 6395 7000 1098 4707
10 FCFS 6030 6556 1261 4356
11 SPT 6218 6662 1332 4606
12 EDD 5965 6659 904 4272

QM1
13 random 6233 6701 1224 4543
14 FCFS 6182 6784 1055 4433
15 SPT 5941 6487 1264 4197
16 EDD 6048 6746 1264 4197

Table 0.22: Measures of Inventory and Effectiveness

in 100% Loading State Model
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Model CRid mean %ofall mean
No and tardy jobs delivery

DR tardy error

Random

1 random 931 45 1797
2 FCFS 815 44 1667
3 SPT 662 44 1680
4 EOO 644 44 1671

LMl

5 random 1011 49 1704
6 FCFS 877 46 1662
7 SPT 991 47 1728
8 EOO 863 51 1578

LM2

9 random 1171 40 2269
10 FCFS 907 40 2168
11 SPT 1148 41 2481
12 EDO 637 40 1541

QM1
13 random 997 40 2221
14 FCFS 1055 38 1904
15 SPT 1264 37 2027
16 EOO 930 34 1745

Table 0.23: Customer Satisfaction Performance

in 100% loading Model
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Model CRid mean mean mean mean
No and flow flow early man'g

DR time(1) time(2) error

Random

1 random 9206 10332 184 7514
2 FCFS 9105 10199 185 7328
3 SPT 8950 10025 184 7094
4 EDD 8477 9804 155 6726

LM1
5 random 9354 10398 237 7664
6 FCFS 9340 10398 177 7629
7 SPT 8482 9483 417 6734
8 EDD 8598 9741 345 6990

LM2

9 random 9643 10462 599 7955
10 FCFS 9019 9885 576 7056
11 SPT 9475 10165 768 7882
12 EDD 8777 9754 409 6983

QM1
13 random 10585 11195 409 8895
14 FCFS 9514 10140 497 7780
15 SPT 9356 9956 503 7649
16 EDD 9101 10026 334 7285

Table D.24: Measures of Inventory and Effectiveness

in 200% Loading Model
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Model GRid mean %ofall mean
No and tardy jobs delivery

DR tardy error

Random

1 random 3592 81 3776
2 FGFS 3335 83 3493
3 SPT 3101 81 3285
4 EDO 2964 82 3119

LM1
5 random 3713 77 3951
6 FCFS 3683 83 3860
7 SPT 2915 65 3332
8 EDO 3190 67 3535

LM2

9 random 4137 56 4735
10 FCFS 3234 55 4735
11 SPT 4106 52 4874
12 EOO 3071 61 3480

QM1

13 random 4683 65 5092
14 FCFS 3669 55 4166
15 SPT 3514 59 4016
16 EDO 3293 67 3627

Table 0.25: Customer Satisfaction Performance

in 200% Loading Model
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Model CRid mean mean mean mean
No and flow flow early man'g

DR time(l) time(2) error

Random

1 random 12405 13912 38 10714
2 FCFS 11395 12964 48 10043
3 SPT 11233 12931 39 9653
4 EDD 10953 12739 38 9237

LMl
5 random 13367 14788 15 11680
6 FCFS 12177 13726 34 10758
7 SPT 12164 13775 23 10903
8 EDD 12247 13842 85 10385

LM2

9 random 12112 13396 262 10428
10 FCFS 14664 15599 392 12457
11 SPT 11995 13116 348 10370
12 EDD 11978 13344 178 10408

QMl

13 random 12627 13519 175 10942
14 FCFS 13008 14083 151 11135
15 SPT 12734 13705 175 10986
16 EDD 12658 13864 127 10729

Table 0.26: Measures of Inventory and Effectiveness

in 300% Loading Model
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Model CRid mean %ofall mean
No and tardy jobs delivery

DR tardy error

Random

1 random 7036 95 7074
2 FCFS 6479 96 6526
3 SPT 6175 96 6214
4 EOO 5827 94 5864

LM1
5 random 7886 97 7901
6 FCFS 7160 96 7195
7 SPT 7394 96 7416
8 EOO 6821 91 6907

LM2
9 random 6731 74 6992
10 FCFS 6661 77 7059
11 SPT 8468 69 8810
12 EDO 6733 82 6911

OMl

13 random 6779 84 6954
14 FCFS 7115 87 7266
15 SPT 6896 83 7071
16 EDO 6808 87 6934

Table 0.27: Customer Satisfaction Performance

in 300% loading Model
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 0.38 2= 0.38 2 0.49 3 0.96 2

FCFS 0.38 2= 0.39 3 0.48 2 0.97 3

SPT 0.37 1= 0.37 1= 0.45 1 0.83 1

EDD 0.37 1= 0.37 1= 0.51 4 0.99 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 0.38 2 0.39 2= 0.48 2= 0.93 2

LM1 0.37 1= 0.37 1= 0.47 1 0.92 1

LM2 0.39 3 0.39 2= 0.48 2= 0.95 3

QM1 0.37 1= 0.37 1= 0.50 3 0.96 4

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 2.58 4 4.07 4 4.78 2=

FCFS 2.50 3 3.75 2 4.78 2=

SPT 2.47 2 3.78 3 5.01 3

EDD 2.46 1 3.20 1 4.45 1

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 2.46 2 3.90 4 4.87 4

LM1 2.60 4 3.51 1 4.50 2

LM2 2.50 3 3.76 3 4.65 3

QM1 2.45 1 3.56 2 3.99 1

Table 0.28: Mean Queue Length

for 40 - 300% Loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 0.25 2= 0.25 2= 0.30 2= 0.68 2=

FCFS 0.25 2= 0.25 2= 0.30 2= 0.68 2=

SPT 0.23 1 0.23 1 0.25 1 0.50 1

EDD 0.25 2= 0.25 2= 0.32 2= 0.72 3

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 0.24 1 0.24 1 0.29 2= 0.59 1

LM1 0.25 2 0.25 2= 0.28 1 0.60 2

LM2 0.25 2 0.24 1 0.29 2= 0.67 3

QM1 0.24 1 0.24 1 0.32 3 0.74 4

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 2.34 4 4.05 3 4.55 3

FCFS 2.23 1 3.78 2 4.47 2

SPT 2.24 2 4.11 4 4.74 4

EDD 2.27 3 3.04 1 4.28 1

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 1.83 1 3.58 1 4.33 3

LM1 2.62 4 3.60 2 4.16 2

LM2 2.07 2 3.62 3 5.53 4

QM1 2.55 3 4.18 4 4.02 1

Table 0.29: Standard Deviation for the Time Avergae

Queue Length Variable for 40 - 300% Loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 0.79 1 0.79 1 0.86 2 1.30 2

FCFS 0.80 2 0.82 2 0.95 4 1.36 3

SPT 0.84 4 0.84 3 0.88 1 1.14 1

EDD 0.81 3 0.79 1 0.91 3 1.40 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 0.63 1 0.72 2 0.86 4 1.06 2

LM1 0.64 2 0.64 1 0.72 1 1.03 1

LM2 0.65 3 0.64 1 0.75 2 1.25 4

QM1 0.80 4 0.80 3 0.77 3 1.20 3

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 6.58 4 11.26 2 12.58 2

FCFS 6.41 2 11.35 3 13.54 3

SPT 6.43 3 13.27 4 13.54 3

EDD 5.86 1 8.70 1 11.81 1

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 4.11 2 7.84 1 10.00 2

LM1 4.98 3 9.01 3 9.60 1

LM2 4.05 1 8.65 2 12.60 4

QM1 8.09 4 12.01 4 10.21 3

Table 0.30: Maximum of the Averages of the Time

Average Queue Length for 40 - 300% loading
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40% 55% 70% 85%
value rank value rank value rank value rank

DISPATCHING RULE

Random 66 3= 66 3 62 3 71 3

FCFS 64 2 65 2 63 3 70 2

SPT 61 1 61 1 56 1 61 1

EDD 66 3 68 4 63 3 73 4

CRITICAL RESOURCE IDENTIFICATION METHOD

Random 62 1 64 2 60 1 64 1

LMl 67 4 67 4 60 1 65 2

LM2 64 2 63 1 61 2 70 3

QM1 66 3 66 3 63 3 77 4

100% 200% 300%
value rank value rank value rank

DISPATCHING RULE

Random 90 2 100 2 95 2

FCFS 89 1 101 3 94 1

SPT 90 2 109 4 95 2

EDD 93 3 95 1 96 3

CRmCAL RESOURCE IDENTIFICATION METHOD

Random 74 1 90 1 89 1

LMl 101 3 103 3 93 3

LM2 83 2 96 2 98 2

QMl 104 4 117 4 101 4

Table 0.31: Coefficient of Variation of the Time

Average Queue Length for 40 - 300% Loading
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Model CRid mean standard max. ave coefficient
No and queue deviation queue of

DR length length variation

Random

1 random 0.39 0.25 0.82 64

2 FCFS 0.39 0.24 0.78 62

3 SPT 0.38 0.22 0.78 58

4 EDD 0.38 0.23 0.75 61

LM1

5 random 0.38 0.25 0.75 66

6 FCFS 0.39 0.24 0.77 62

7 SPT 0.34 0.23 0.82 68

8 EDD 0.37 0.27 0.86 73

LM2

9 random 0.39 0.24 0.71 62

10 FCFS 0.40 0.24 0.72 60

11 SPT 0.39 0.27 0.94 69

12 EDD 0.37 0.24 0.78 65

QM1

13 random 0.37 0.27 0.91 73

14 FCFS 0.36 0.26 0.96 72

15 SPT 0.37 0.19 0.81 51

16 EDD 0.37 0.26 0.86 70

Table 0.32: Queueing Statisitcs for the 40%

Loading Model
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Model CRid mean standard max. ave coefficient
No and queue deviation queue of

DR length length variation

Random

1 random 0.39 0.25 0.83 64

2 FCFS 0.39 0.26 0.85 67

3 SPT 0.38 0.22 0.79 58

4 EDD 0.38 0.25 0.72 66

LM1

5 random 0.38 0.25 0.74 67

6 FCFS 0.39 0.24 0.78 62

7 SPT 0.34 0.23 0.82 68

8 EDD 0.38 0.27 0.86 71

LM2

9 random 0.39 0.23 0.69 59

10 FCFS 0.40 0.24 0.70 60

11 SPT 0.39 0.27 0.94 70

12 EDD 0.36 0.23 0.75 64

QM1

13 random 0.37 0.27 0.89 73

14 FCFS 0.37 0.26 0.95 70

15 SPT 0.37 0.19 0.B1 51

16 EDD 0.37 0.26 O.BS 70

Table 0.33: Queueing Statisitcs for the 55%

Loading Model
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MSA.PRO
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program MSA.PRO

CONTENTS . main boot up program

Edition 1.0 Version 1.0 6/4/88

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~ile exe
Sinclude "comnon.pro"
Sinclude "dimen.pro"
Sinclude "m-com.pro"

screen 0,1,1,1
color 0,7
cls
color 1,7
locate 13,23 : print "MANUFACTURING SUIJLATION AND ANALYSIS" call insound
color 0,7 : delay 1
for i = 0 to 11

call boxsing(8,7,1+1,2+1,7S-(2*1),2S-(2*1» delay 0.4
next i

width SO : screen 0,1,1,1 key off ,*** SET UP SCREEN ETC.

for k = 1 to 2
for i = 1 to 11

call box(S,7,1+i,2+i,7S-(2*i),2S-(2*i»
j = i-l
call boxsing(S,7,1+j,2+j,78-(2*j),2S-(2*j» delay 0.1

next i
l = 11
call boxsing(S,7,1+l,2+l,7S-(2*l),2S-(2*l»

next k
call box(S,7,lS,S9,S,3)
for i = 6 to 1 step -1

locate 19,60 : print delay O.S
next i

z = 1
locate 4,1 : print "m-lic.pr"
chain "m-lic.pbc" ,*** PICKS UP THE LICENCE SCREEN
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M-ell.PRO
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program M-CTl.PRO

OBJECTIVES - main control program

Edition 2.0 Version 2.0 20/7/88

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~i le chain
Sinclude "conmon.pro"
Sinclude "m-com.pro"
Sinclude "m-file.pro"
SSEGMENT
call go

sub go
locate 4,1 print "m-ctl.pr"
Sinclude "shared. pro"
if z = 1 then

call MenuSel
elseif z = 3 then

ca II p j tpromenu
z = 1 : call menusel

elseif z = 5 then ,*** COMING BACK FROM M-MGT.TBC
call ut it ities
z = 1 : call menusel

else
ca II fa ilsound
call sere lear
locate 9,1 : print "Z••••••••• ";z;" 117"
locate 10,10 :print "IJHOOPS!!! did not set z when chaining back to m-et!"
fgS=inputS(9)

end if
end sub

, ***** SUBROUTINE BLOCK *****

sub MenuSel
shared dep = 20
Sinclude "shared. pro"
call scrclear
call border
b = 0
do

select case b
case • 0

call menu(" MAIN MENU",""," A. Project Data Management",_
""," B. Uti! ities",_
"H," C. Advance Simulation",_

lUI

'-
N l. learning System Update","",_
II "," Z. Exit to DOS","")
if ctlS(15,1) ="" then

color 7,1
locate 14,7 print" C. Advance Sinulation"
locate 16,7 print II l. Learning System Update"
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end if
if val(pdtS(6,1» = 0 then

color 7,1
locate 16,7 : print" L. Learning System Update"
end if
call shadow(0,3,6,43,34,9)
call fill(15,1,6,43,34,9)
color 14,1
locate 7,47 : print "PROJECT STATUS"
color 15,1
locate 10,47 : print "
color 14,1
print" ";ctlS(13,1);" "
color 15,1

Projects Defined:";

color 15,4 : locate 23,8 print II Select an item: "
call insOU1d
bS = FNindataS(23,29,1)
call toupper(bS)
b = asc(bS)

case = 65
call pjtpromenu
b = 0

case = 66 ,••• IN SYS MENUS
call ut it ities
b = 0

case = 67
if ctlS(15,1) ...It. then

b .. 100
else

flag = 0
X" val(ctlS(11,1»
for i ..4 to 8

if val(pjtS(x,i» = 0 then
flag = 1

end if
next i
if flag = 1 then
b .. 101

else
z = 0
chain "adv.pbc"

end if
end if

case ..76
if ctlS(15,1) = 1111 then

b = 100
elseif val(pdtS(6,1» = 0 then

b .. 102
else

z '" 2
chain "",-lsup.pbc"

end if
case '"84

call pjtrest("test. inf",testSO, 999)
ctlS(40,1) = ·11" ,•••
testS(O,l) ..·1"
testS(O,O) '"·0" '0 ,••• it gets incranented in test.pro, start=O
z ..2
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chain "test.pbc"
case = 90

b = 0
color 15,3 : locate 23,8 : print"
call shadow(0,3,16,43,34,5)
call fill(15,4,16,43,34,5)
color 14,4
locate 17,52 : print "Confirm Exit V/N" : call insound
xS = FNindataS(19,59,3) : call toupper(xS) : xS = leftS(xS,l)
do until xS = "V" or xS = "N"

call failsound : xS'" leftS(FNindataS(19,59,3),1) call toupper(xS)
loop
if xS = "N" then

call fill(0,3,16,43,35,6)
b = 0

else
call ~o("f·ctl.inf",ctlS(),50,1)
call ~o("f·pjt.inf",pjtS(), 15,15)
color 0,0
exit sub

end if
case = 100

b = 0
color 0,3 : locate 23,8 : print"
call shadow(0,3,6,43,35,9)
call fill(15,4,6,43,35,9)
call box(15,4,6,44,33,9)
color 14,4
locate 8,45 print" NO PROJECT IS ACTIVE USE "
locate 10,45 print II PROJECT DATA MANAGEMENT "
locate 12,45 print" PRESS <space bar> TO CONTINUE"
color 15,1
call failsound : call spee
call fill(0,3,6,43,36,10)

case'" 101
b = 0
color 0,3 : locate 23,8 : print"
call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)
color 14,4
locate 8,45
locate 10,45
locate 12,45

print II

print"
print II

NOT ALL DATA FILES "
ARE INITIALISED "

PRESS <space> TO CONTI NUE "
color 15,1
call failsound : call spee
call fill(0,3,6,43,35,lD)

case. 102
b-O
color 0,3 : locate 23,8 : print"
call shadow(0,3,6,43,35,9)
call fill(15,4,6,43,35,9)
call box(15,4,6,44,33,9)
color 14,4
locate 8,45 print II At least one period MUSt be II

locate 9,45 print II siMUlated before running II

locate 10,45 print II Learning Syste. Update "
locate 12,45 print· Press <space bar> to continue "
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color 15,1
call failsound : call spce
call fill(0,3,6,43,36,10)

case else
color 0,3 : locate 23,8 : print"
color 15,1
call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)
color 14,4
locate 8,45 print"
locate 10,45 print"
locate 12,45 print"
color 15,1
call failsound : call spce
call fill(0,3,6,43,35,10)

"

INVALID INPUT "
PRESS <space bar>

TO CONTINUE
"
"

color 15,1
b = 0

end select
loop until abc = 90

end sub

sub pjtpromenu
Sinclude "shared. pro"
b = ·1
do

select case b
case = -1

call fill(0,3,4,1,80,22)
call menu(" PROJECT DATA MANAGEMENT

B. Load"," C. Delete","",_
D. Input",_
E. Edit"," F. logic Check","
H. OVerwrite Root","",_
P. Previous Menu")

call fill(0,1,20,5,32,2)
call shadow(0,3,20,5,32,2)

II fill II, , A. Create" ,_
"
"
" G. View/Print Reports",_
"
"

locate 20,11 : print loP. Previous Menu"
color 14,1
locate 9,9 print "Projects"
locate 13,9 print "Project data"
color 15,1
b = 0

case = 0
color 7,1
if val(ctlS(13,1» = 0 then

locate 11,9 print II B. load"
locate 12,9 print II C. Delete"
locate 14,9 print" D. Input"
locate 15,9 print " E. Edit"
locate 16,9 print" F. Logic Check"
locate 17,9 print " G. View/Print Reports"
locate 18,9 print II H. OVerwrite Root
end if
if val(ctlS(11,1» = 0 then

locate 14,9 print" D. Input"
locate 15,9 : print" E. Edit"
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locate 16,9 print " F. Logic Check"
locate 17,9 print " G. View/Print Reports"
locate 18,9 print " H. Overwrite Root"
end if
if val(ctIS(13,1» = 15 then

locate 10,9 : print" A. Create"
end if
color 15,4 : locate 23,8 : print" Select an item: "
call insound
bS = FNindataS(23,29,1)
call toupper(bS)
b = asc(bS)

case = 65
b = 0
if val(ctIS(13,1» = 15 then

call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)

call box(15,4,6,44,32,9)
locate 8,45 print" MaxillUllnumer of projects"

defined - use 'DELETE' "
press "i

locate 10,45 : print"
locate 12,45 : print "

color 14,4 : print "<space bar> "

call failsound : call spee
call fill(0,3,6,43,35,10)
color 15,1

else
call WipeEm
z = 1
color 0,3 : locate 23,8 print"
chain "m-create.pbc"

end if
case = 66

b = 0
if val(ctlS(13,1» = 0 then

b = 101
else

z = 2
chain "m·load.pbc"

end if
case = 67
b = 0
if val(ctlS(13,1» = 0 then

b = 101
else

call fill(0,3,4,1,8O,21)
z = 1

chain "m·del.pbc"
end if

case = 68
b = 0
if val(ctlS(13,1» = 0 then

b = 101
elseif ctlS(15,1) = HII then

b. 100
else

call fill(0,3,4,1,8O,21)
z = 2

E.g
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chain "m-create.pbc"
end if

case = 69
b = 0
if valcctlSc13,1» = 0 then

b = 101
elseif ctlS<15,1) = ....then

b = lOa
else

z = 1
call fillCO,3,4,1,80,21)
chain "m-edit.pbc"

end if
case « 70

b '" 0
if valcctlSc13,1» = 0 then

b '" 101
elseif ctlSc15,1) '""" then

b '" lOO
else

call logiccheck
b '" -1

end if
case > 71

b '" 0
if valcctlSc13,1» '"0 then

b '" 101
elseif ctlSc15,1) '"''''then

b '" lOa
else

call fillCO,3,4,1,80,21)
z '" 1
chain "m-rep.pbc"
b = ·1

end if
case = n
b '" 0
if valCctlSC13,1» = 0 then

b = 101
elseif ctlSC15,1) '" "" then

b = lOa
else

call fillCO,3,4,1,80,21)
z '" 1
call overwrite
b '"'·1

end if
case ..81

if valcctlSc14,1» '"0 then
b '"' 100

else
z '"'1
chain ''m-sheet.pbc"

end if
case'" 170

if valcctlSc14,1» <> 0 then
do

flag'" 0
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x = val(ctl$(",'»
for i = 3 to 6

if left$(pjt$(x,i),1) "N" then flag
next i
if flag = 1 then

call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)
call box<15,4,6,44,32,9)
locate 8,45 print" NOT ALL FILES ARE DEFINED"
locate 10,45 : print "
locate 12,45 : print "

call insound : call spce
call fill(0,3,6,43,35,10)
x$ = input$(1)
z = 2

locate 4,1 : print "m-create"
chain "m-create.pbc"

else
locate 4,1 : print "que.pro"
chain "que.pbc"

end if
b = 0

loop until a = 123
else

b = 100
end if

case = 80
b = 0
call fill(0,3,6,5,33,18)
exit loop

case = 100
b = 0
call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)
color 14,4
locate 8,45
locate 10,45
locate 12,45

PRESS <space bar> "
TO ENTER INPUT MENU "

print"
print "
print "

NO PROJECT IS ACTIVE"
USE 'LOAD' OR 'CREATE "'

PRESS <space bar> II

color 15,1
call failsound : call spce
call fill(0,3,6,43,35,10)

case = 101
call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)
color 14,4
locate 8,45
locate 10,45

print II

print "
NO EXISTING PROJECTS"

USE 'CREATE' K

PRESS <space bar> Klocate 12,45 print II

color 15,1
call failsound : call spce
call fill(0,3,6,43,35,10)
b :0: 0

case else
color 0,3 : locate 23,8 : print II

color 15,1
call shadow(O,3,6,43,34,9)
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call fill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)
color 14,4
locate 8,45
locate 10,45
locate 12,45

print"
print"
print"

INVALID INPUT
PRESS <space bar>

TO CONTINUE

"
"
"color 15,1

call failsound : call spce
call fill(0,3,6,43,35,10)
color 15,1
b = 0

end select
loop until abc = 90

end sub

sub utilities
Sine Iude "shared. pro"

call scrclear
call border
b = 0
do

select case b
case = 0

call menu(" UTILITIES"," A. Initialisation",_
.... , .. B. Licence Screen",_

.11. , " C. Deve lopment Team" ,_
III'
'-" V. View Project Files","",""," P. Previous Menu","","")
if ctlS( 15,1) = 1111 then

color 7,1 : locate 15,7
print" V. View Project Files"
end if
color 15,4 : locate 23,8 : print" Select an item: "
call insound
bS = FNindataS(23,29,1)
call toupper(bS)

b = asc(bS)
case = 65

color 15,3 : locate 23,8 : print ..
call fill(0,4,16,20,48,7)
call shadow(0,3,i6,20,48,7)
color 31,4
locate 17,24 print"

"

WARNING I"
color 14,4
locate 19,24 print "This Will Erase All Sinulations Projects"
color 15,4
locate 21,24 : print"
xS = FNindataS(21,51,3)

Continue (YIN):"
: call toupper(xS) : xS = leftS(xS,1)

do "'til xS = "N" or xS = "Y"
call failsOlM"ld: xS = FNindataS(21,51,3)
call toupper(xS) : xS = leftS(xS,1)

loop
if xS = "Y" then

call InitSimData
end if
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call fill(0,3,16,20,49,8)
b = 0

case = 66
z = 3
chain "m-lic_pbc"
b = 0

case = 67
call ne

b = 0
case = 80

b = 0
exit loop

case = 86
if ct l$( 15,1) = 1111 then

b = 101
else

b .. 0

z = 1
chain "m-view.pbc"

end if
case else

,*** IN SYS MENUS

color 0,3 : locate 23,8 : print"
color 15,1
call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)

"

color 14,4
locate 8,45 print " INVALID INPUT "locate 10,45 print " PRESS ANY KEY "locate 12,45 print " TO CONTINUE "color 15,1
call failsound : xS = inputS(l)
call fill(0,3,6,43,35,10)
color 15,1
b = 0

end select
loop until abc = 91

end sub

sub WipeElII
shared jobS(), queuesS(), calS(), mecS(), bomhoS()

for i = 1 to jobnum
for j = 1 to 15

jobS(i ,j) = 1111

next j

next i
for i ..1 to 4

for j = 1 to resources
queuesS(j,i) = ""

next j
next i
for i = 1 to 104

for j = 1 to 8
calS(i,j) ..""

next j

next i

'***INITIAlISING JOB FilE
'***BACK TO BLANKS
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for i = 1 to 15
for j = 1 to resources

macS( j , i) = 1111

next j
next i
for i = 1 to 20

for j = 1 to 64
boniloS(i,j) n ..

next j
next i

end sub

Sub InitSimData ,*** INITIALISE THE MASTER
shared simuS(), pjtS(), caIS(), ctIS() ,*** SIMULATION DATA FILE

call Waiton
ctIS(13,1) = "0"
ctIS(11,1) = "0"
ctIS(10,1) = "0"
ctlS(14,1) = "0"

for i = 1 to 15
for j = 1 to 15

pjtS(i,j) = ""
next j

next i
pjtS(0,1) "Pjt Code"
pjtS(0,4) ,."pjt data"
pjtS(O,7) = "BoM"

pjtS(O,2) = "Sim Runs"
pjtS(0,5) "Jobs"
pjtS(0,8) = "Calr"

pjtS(O,3) IIpjt Name"
pjtS(O,6) ,."Res's"
pjtS(O,9) = "LS up"

for i = 1 to 15
pjtS(i,O) = "Pjt"+strS(i)

next

,*** simS() is a transcient software control
'*** for controlling the simulation, mainly for the LS update.

simuS(1,0) III.

simuS(2,0) = 1111

simuS(3,0) ,. 1111

simuS(4,0) ,. '11'
simuS(5,0) '"""
sinuS(5,1) = NCR sel LS"
sinu$(6,0) = "SH LS"
simuS(6,1) = 1111

sid(7,O) = 1111

simuS(7,1) = ""
simuS(8,0) = Nil

sid(9,0) = ""
silllUS(10,0),. liN

sillLlS(11,0),. liN

silllUS(12,0)= ""
silllUS(13,0)= ...
sinuS(14,0) ,. "Bk"
sillLlS(15,0).. IIBk"
silllUS(16,0).. IIBk"
sillLlS(17,O)= "Bk"
sid(18,0) .. "Bk"
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sinuS(19,0) = "Bk"
sinuS(20,0) = "Bk"
call ~o("f-pjt. inf",pjt$O, 15,15)
call ~o("f·ctl. inf",ctlSO,50, 1)
call waitoff

end sub

sub logiccheck
Sinclude "shared. pro"
logicS = ""

,*** CHECK THAT ALL RESOURCES USED ARE DEFINED
fileS = ctlS(15,1)+"-sqd.inf"
open fileS for input as 14
totalmac = 0
do unti l eof(4)

input 14, xS
if val(midS(xS,21,5» > totalmac then

totalmac = val(midS(xS,21,5»
end if

loop
mac ..1
do until macS(mac,1) = ""

incr mac
loop
deer IIIIIC

if IIIIIC < totalmac then
logicS = "F"

else
logicS = "P"

end if
close 14

'*** CHECKS THAT ALL JOBS IN JOBS() ARE IN THE SEQUENCING DATABASE
row = 0
do until jobS(row+1,1) = ""

incr row
if row = 20 then exit loop

loop
fileS = ctlS(15,1)+"-sqd.inf"
open fileS for input as 14
holdjobS .."" : holdbomS = "" flag 0
do until eof(4)

input 14, xS
xS ..midS(xS,11,S)
xS '"FNtrun(xS)
if xS <> holdjobS then

if instr(holdbomS,xS) then flag = 1
holdbomS '"holdbomS + xS
holdjobS '"xS
for i = 1 to jobnum

if jobS( i,1) = '"' then exit for
if xS = FNtrunS(jobS(i,1» then

deer row
if row = 0 then exit for

end if
next

end if

E.1S



loop
close #4

if row> 0 then
logicS = logicS + "F"

else
logicS = logicS + "P"

end if
if flag = 1 then

logicS = logicS + "F"
else

logicS = logicS + liP"
end if

,*** DUPLICATE BoM DEFINITION

,*** INFORM THE USER OF THE RESULT
call shadow(0,3,6,43,34,16)
call fill(14,1,6,43,34,16)
color 14,1
locate 7,46
color 15,1

print "PROJECT STATUS"

locate 9,46 print "Project name ••••••••• ";
color 4,7 : print" "; : print using "\ \";ctlS(15,1>;

print" " : color 15,1
locate 10,46 : print "Project version .•.•••• ";
xS = ctlS(16,1) : call toupper(xS)
if leftS(xS,l) = "I" then xS = "Root"

color 4,7 : print II "; : print using "\ \";XS; color 15,1
locate 13,46
color 14,1 : print "LOGIC TEST RESULTS"
color 15,1
locate 15,46 : print "Resource Database - ";
locate 15,69 : color 4,7
if leftS(logicS,l) = "F" then

print" FAIL "
else

print " PASS "
end if
color 15,1
locate 17,46 : print "Sequence Database 1 - "
locate 17,69 : color 4,7
if midS(logicS,2,1) = "F" then

print" FAIL"
else

print " PASS "
end if
color 15,1
locate 19,46 : print "Sequence Database 2 - "
locate 19,69 : color 4,7
if midS(logicS,3,1) = "F" then

print" FAIL"
else

print " PASS H

end if

color 15,3 locate 23,8 : print II "
color 15,4
locate 23,20 : print" <space bar> z continue, <esc> for Help"
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call insound
xS = inputS(1)

do until asc(xS) = 32 or asc(xS) = 27
call failsound : xS = inputS(1)

loop
if asc(xS) = 27 then

color 15,3
locate 23,20 : print"
call helplogic

end if
call fill(0,3,6,43,35,16)
color 15,3
locate 23,20 : print "

end sub ,*** statusbox

sub helplogic
call shadow(0,3,7,6,32,15)
call fill(4,7,7,6,32,15)
color 4,7
locate 8,7 print" lOG I C H E l pOI

color 14,7
locate 10,7 print" Resource Database"
color 4,7
locate 11,7 print" FAil - Not all resources"
locate 12,7 print" required are defined."
color 14,7
Locate 14,7 print" Sequence Database 1"
color 4,7
locate 15,7 print" FAil - Not all jobs to be"
locate 16,7 print" launched have a defined BoM."
color 14,7
Locate 18,7
color 4,7
locate 19,7
locate 20,7
coLor 15,4

print " Sequence Database 2"

print" FAil - Duplicate BoM"
print" definition. Edit BoM fi le."

locate 24,7 print" Press <space bar> to continue ";
call insound
call spee
color 15,3 : locate 24,7 print"
call fill(4,3,7,6,33,16)

end sub

sub overwrite
Sinclude "shared.pro"

call shadow(0,3,8,23,34,10)
call fill(4,7,8,23,34,10)
color 14,7
locate 9,26
color 4,7
locate 11,26
locate 12,26
locate 14,26
color 15,7
locate 13,37

print" **** WARNING ****"

print "OVerwriting the ROOT causes"
print" all simulation runs under "
print II to be erased."

print" ";ctlS(15,1)i" II

color 4,7
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color 14,7
locate 16,26
print" O"i
color 4,7 : print" = Overwrite, ";
color 14,7 : print "Q";
color 4,7 : print "= Quit "
color 15,1
locate 19,29 : print" Select 0 or Q: "
xS = FNindataS(19,47,1) : call toupper(xS) xS = leftS(FNtrunS(xS),1)
do ~til xS = "0" or xS = "Q"

call failsound : xS = FNindataSC19,47,1) call toupper(xS)
loop
if xS = "Q" then

exit sub
else

color 0,3 : locate 19,29
print" "
call fill(7,4,15,40,26,5)
call shadow(0,3,15,40,26,5)
color 30,4
locate 16,40 print" **** WARNING ****"
color 15,4
locate 18,40 print" Are you sure (YIN)?"
locate 21,43 print" Input Y or N : "
xS = FNindataS(21,61,1) : call toupper(xS)
do ~til xS = "Y" or xS = "N"

call failsound : xS = FNindataS(21,61,1) call toupper(xS)
loop

end if
if xS = "N" then

exit sub
else

color 0,3
locate 21,43 : print"
call fill(4,7,16,45,31,6)

"

call shadow(0,3,16,45,31,6)
call waiton
color 14,7
locate 18,50 : print "OVERWRITING ROOT FILE"
call pjtkillCctlS(15,1),"inf")
yS = ctlS(15,1) : zS = "inf"
call dump(yS,zS,vaICpdtS(6,1»)
locate 20,48 : print "DELETING SIMULATION FILES
xS = pjtS(val(ctlS(11,1»,Z)
if xS = "j" then

exit sub
else

for i = 1 to val(xS)
if i < 10 then

yS = "OO"+FNtrunS(strS( i»
else

yS = "O"+FNtrunS(strS( r»
end if
call pjtkillcctlS(15,1),yS)

next i
end if
pjtS(val(ctlS(11,1»,2) = Hr'

end if
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ctlS(16,1) = "INF"
ctlS(17,1) = "INF"
call rblock
call waitoff

end sub

sub pjtkill(file1S,file2S)
Sinclude "shared. pro"
fS = file1S+"-pdt."+file2S
fS = file1S+"-bom."+file2S
fS = file1S+"-cal."+file2S
fS = file1S+"-job."+file2S
fS = file1S+"-mac."+file2S
fS = file1S+"-que."+file2S
fS = file1S+"-rsj."+file2S
fS = file1S+"-rsm."+file2$
fS = file1S+"-rsg."+file2S
fS = file1S+I-crtl."+file2S
fS = file1S+I-stltl."+file2S
fS = file1S+I-lsy."+file2S
fS = file1S+I-wrk."+file2S
fS = file1S+"-bns."+file2S kill fS
fS = file1S+I-sqr."+file2S kill fS
call ~o(lIf-pjt. inf",pjtSO, 15, 15)

end sub

kill fS
kill fS
kill fS
kill fS
kill fS
kill fS
kill f$
kill fS
kill fS
kill fS
kill fS
kill fS
kill fS
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program M-LIC.PRO

OBJECTIVES - creates the licence screen

Edition 1.0 Version 1.0 4/3/88

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

I ***** COMMON SUBROUTINE BLOCK *****

Sinclude "cornnon.pro"
Sinclude "m-com.pro"

call go

sub go
locate 4,1 : print "III-lic.pr"
Sinclude "shared.pro"
if z = 1 then

ca II licence
chain "III-pic.pbc"

elseif z = 2 then
call licence
z = 1
chain "m-ctl.pbc"

elseif z = 3 then
call licence
z = 5
chain "m-ctl.pbc"

end if
end sub

I ***** SUBROUTINE BLOCK *****

sub licence
Sinclude "shared.pro"
A = 2
call scrclear
call fill(15,1,2,44,32,7)
call shadow<O,3,2,44,32,7)
color 14,1
locate 3,46 print" Manufacturing Simulation "
locate 4,46 print" and Analysis "
locate 5,46 print" v 2.0 "
locate 6,46 print" Copyright 1991 "
locate 7,46 print" S Hurley J Driscoll "

call fill(15,1,2,4,32,7)
call shadow(0,3,2,4,32,7)
color 15,1
locate 3,6 print"
color 14,1
locate 5,6
locate 6,6
locate 7,6
color 15,1

LICENCE CONDITIONS"

print" USER(S) :"
print" LOCATION :"
print" PERIOD :"
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locate 5,19 print "Dr J Driscoll"
locate 6,19 print "unl imited
locate 7,19 print "31.12.99
call fille15,12,10,4,72,13)
call shadoweO,3,10,4,72,13)
color 15,4
d = 10
incr d : locate d,6
print "No software, docLnentation or charts provided under this licence may"
incr d : locate d,6
print "be copied or anmended in any form by any means, including electronic"
incr d : locate d,6
print "storage, without the prior written consent of the copyright holders."
incr d : incr d : locate d,6
print "Use of all software, docLnentation and charts is limited to persons,"

"
"

incr d : locate d,6
print "locations, licence period and conditions shown. Unauthorised third"
incr d : locate d,6
print "party or licencee use without prior written consent is prohibited."
incr d : incr d : locate d,6
print "This product is licenced without warrenty of any kind, expressed or"
incr d : locate d,6
print "iq:llied, 8S to fitness for use. The author shall not be liable to"
incr d : locate d,6
print "any persons with respect to any loss or damage caused by product use."

locate 24,24
color 15,1
print" Press <space bar> to continue "; call insound
xS = inputS(1)
do until ascexS) = 32

call failsolnl
xS = inputS(1)

loop

locate 24,24
color 15,3
print "

end sub
II.,
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program M-PIC.PRO

OBJECTIVES - restores all the initial values into the arrays

Edition 1.0 Version 1.0 17/11/89

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~ile chain
Sinclude "conmon.pro"
Sinclude "m-com.pro"
Sinclude "m-file.pro"

call go

sub go
Sinclude "shared. pro"
call restfiles
z = 1
chain "m-ctl.pbc"

end sub

I ***** SUBROUTINE BLOCK *****

sub restfiles
Sinclude "shared. pro"

call WaitOn
count = 0
call fill(15,1,13,55,17,11)
call shadow(0,3,13,55,17,11)
color 14,1
locate 14,57 : print "LOADING FILES"
color 15,1
co = 1
call restorho("f-ctl.inf",ctlS(),50,1)
x = val(ctlS(25,1»
locate 15+co,56 : print co;" f-ctl.inf"
call restorho("f-pjt.inf",pjtS(),15,15)
locate 15+co,56 : print COi" f-pjt.inf"
'call restorS2("f-sim.inf",simSO,20,1)
locate 15+co,56 : print cOi" f-sill.inf"
'call restorS2("f·sys.inf",sySO,20,1)
locate 15+co,56 : print COi" f-sys.inf"

'call restorS2("f-sra.per" ,sSO ,20,2)
locate 15+co,56 : print COi" f-gra.per"
'call restorS2("f-uin.per",u2S(),10,14)
locate 15+co,56 : print COi" f-uin.per"
'call restorS2("f-usr .per" ,u1S0, 10,6)
locate 15+co,56 : print COi" f-usr.per"
delay 1.5
call WaitOff
ctlS( 10,1) :0: "0"
ctlS(11,1) = ""
ctlS( 12,1) :0: "0"

,*** TO RESTORE ALL THE FILES

incr co delay x

incr co delay x

incr co delay x

incr co delay )(

incr co delay )(

;ncr co delay x

;ncr co delay )(

E.24



ctlS(14,1) = "0"
ctlS(15,1) 1111

ctlS(16,1) 1111

ctlS(17,1) 1111

ctlS(30,1) 1111

ctlS(31,1) = 1111

ctlS(32,1) 1111

ctlS(40,1) II If

end sub
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program M-MGT.PRO

OBJECTIVES - main system management program

Edition 1.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Or J Driscoll

Sinclude "conmon.pro"
Sinclude "m-init.pro"
Sinclude "m-com. pra"
Sinclude "m-file.pro"

call go

sub go
locate 4,1 : print "m-mgt.pr"
if z = 1 then

call mgtmenu
z = 1

chain "m-ctl.pbc"
end if

end sub

I ••••• SUBROUTINE BLOCK •••••

sub mgtmenu
shared maS(), gSe), gX(), u1S(), u2S()
shared acS(), syS(), ctlS()
dep = 20

d = 0
do

select case d
case = 0

call Menu("SYSTEMS MANAGEMENT","A. Initialise Filesll,_

liB.Edit User Datal,"C. System Interegation",_
"0. View/Edi til,1111 ,"" ,liP.Previous Menull, '"' , '"' , 1111 , '"' , '"')

color 15,4
locate 22,7 : print "Select an item: II : call insOU'ld
dS = FNindataS(22,26,1)
call toupper(dS)
d = asc(dS)

case = 65 ,••• SYSTEM INITIALISATION
call fill(O,3,4,1,80,20)
call initial ise
call SysMgt(IY")
d = 0

case = 66
call ne
d '"' 0

case = 67
call SysMgt(IN")
d = 0

case = 68
call SysMgt(IN")

I ••• EDIT THE USER FILES

I ••• SYSTEM INTEREGATION

I ••• VIEW/EDIT SYSTEM PARAMETERS
,••• MIGHT HAVE PEOPLE VIEW BUT NO EDIT HENCE
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d = 0
case = 80

d = 0

case else
call failsoU'ld
color 15,4 locate 22,57 print" INVALID CHOICE"
delay 1

,*** SYSTEM INTERROGATION FUNCTION

color 15,3 locate 22,57 print"
d = 0

end select
loop until d = 80

end sub

"

sub SysMgt(initS)
shared dep = 20
shared ctlS()
shared maS(), gS(), gX()
shared u1S(), u2S(), mI()

shared holdS(), s1S(), acS()
shared mnS(), pnS(), snS(), cnS(), p1X()
shared syS()
shared eventS()
do

casex = 0
if initS = "N" then , *****************

call fill(15,3,5,1,80,19)
call fill(15,1,5,20,40,3)
call box (15,1,5,21,38,3)
color 14,9
locate 6,24 : print "S Y S T E" M A NAG E MEN T"
color 15,1
call filL(15,3,8,1,SO,18)
caLL filL(15,1,9,3,22,15)
caLL boxsing(15,1,9,3,22,15)

coLor 14,9
locate 9,7 : print" System Files"
locate 23,8 : print" 0 to exit "
coLor 15,1
locate 9,10
for i = 1 to 10

locate 11+i,5
print i
locate 11+i,8
print syS( i,1)

next

call fill(15, 1,15,35,40,5)
call box (15,1,15,35,40,5)
locate 16,38 : print "
xS=FNindata(18,50,3)
x '"val(xS)
call fill(0,3,4,1,SO,20)

Please Select a data fi le:" call insol.Wld

,*****************else
incr x
if x '"1 then

E.28



call fill(15,1,20,5,40,3)
call boxsing(15,1,20,5,38,3)
color 14,9
locate 21,7 : print "I N T I A LIS A T ION"

end if
end if

IF X = 2 THEN EXIT LOOP
select case x

case = 1
if initS = "N" then call restorho("f-ctl.inf",ctlS(),50,1)

callSyslnter(ctlS(),50,1,flag)
if flag = 1 or lEFTS(initS,1) ="Y" then
if initS = llyn then

locate 21,50 : print II Initialise (YIN)? II

xS = FNindataS(21,70,4)
color 0,3 : locate 21,50 : print"
color 15,1
if leftS(xS,1) = "N" then exit select

end if
call ~o("f-ctl. inf",ctlS() ,50,1)
end if

case = 2
if initS = "N" then call restorS2("f-gra.per",gS(),20,2)
call Syslnter(gS(),20,2,flag)
if flag = 1 or initS ="Y" then

if initS = "Y" then
locate 21,50 : print II Initial ise (YIN)? "
xS = FNindataS(21,70,4)
color 0,3 : locate 21,50 : print" "
color 15,1
if leftS(xS,1) = "N" then exit select

end if
call ~2("f-gra.perll,gS(),20,2)

end if
case = 3

if flag = 1 or initS ="Y" then
if initS = "Y" then

locate 21,50 : print" Initialise (YIN)? "
xS = FNindataS(21,70,4)
color 0,3 : locate 21,50 : print"
color 15,1
if leftS(xS,1) .."N" then exit select

end if
end if

case '"4
if initS = "N" then call restorS2(Hf-mac.inf",mS(),20,4)
call Syslnter(mS(),20,4,flag)
if flag = 1 or initS ""Y" then

if initS = lIy" then
locate 21,50 : print II Initialise (YIN)? II

xS = FNindataS(21,70,4)
color 0,3 : locate 21,50 : print II

color 15,1
if leftS(xS,1) • "Nilthen exit select

end if
call cURpS2(lIf-mac.inf",mS(),20,4)

end if
case ..5
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if flag = 1 or initS ="Y" then
if initS = "Y" then

locate 21,50 : print" Initialise (YIN)? "
xS = FNindataS(21,70,4)
color 0,3 : locate 21,50 : print"
color 15,1
if leftS(xS,1) = "N" then exit select

end if
end if

case = 6
if flag = 1 or initS ="Y" then

if initS = "Y" then
locate 21,50 : print" Initialise (YIN)? "
xS = FNindataS(21,70,4)
color 0,3 : locate 21,50 : print"
color 15,1
if leftS(xS,1)· "N" then exit select

end if
end if

case = 7
if flag = 1 or initS ="Y" then
if initS = "Y" then

locate 21,50 : print" Initialise (YIN)? "
xS : FNindataS(21,70,4)
color 0,3 : locate 21,50 : print"
color 15,1
if leftS(xS,1) : "N" then exit select

end if
end if
if flag = 1 or initS :"Y" then
if initS = "Y" then

locate 21,50 : print" Initialise (YIN)? "
xS : FNindataS(21,70,4)
color 0,3 : locate 21,50 : print"
color 15,1
if leftS(xS,1) = "N" then exit select

end if
end if

case = 9
if flag = 1 or initS ="Y" then
if initS 0: "Y" then

locate 21,50 : print" Initialise (YIN)? "
xS : FNindataS(21,70,4)
color 0,3 : locate 21,50 : print"
color 15,1
if leftS(xS,1) : "N" then exit select

end if
end if

case" 10
if flag = 1 or initS ="Y" then

if initS = NY" then
locate 21,50 : print • Initialise (YIN)? "
xS 0: FNindataS(21,70,4)
color 0,3 : locate 21,50 : print"
color 15,1
if leftS(xS,1) • "N" then exit select

end if
end if

"

"

"

"

"

"
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case else
x = 0

end select
loop IXItil x = 0

end sub

sub Syslnter(fileS(Z),DIM1,DIMZ,flag)
shared maS(), ctlS()
flag = 0
c = Z

,*** depth down screend = 8
t = 0
iconrh 0
e = 15 ,*** bottom bit
icon =
call fill(15,1,d-Z,1,80,13)
call box(15,1,d-Z, 1,80, 13)
color 14,9
locate d-Z,25
locate d+10,7

<Esc> to quit"
color 15,1

print" "fileS(O,O)" "
print" "chrS(Z4)chrS(25)" and PgUp, PgDn to move icon: <ENTER> to select:

locate d,2
print 11 --------------------------11

10
color 31,9 : locate icon+d,c*10-Z : print chrS(4) color 15,1
if icon <> 1 then

locate icon+d-1, 18+(c-2)*10 : print" "
end if
if icon <> 9 then

locate icon+d+1,18+(c-Z)*10 print u "

end if
if dim2 < 6 then

x = dim2
else

x = 6
end if
for cols = 1 to x

locate d-1,(cols+1)*10-1
1 *** PRINTING THE TITLES

print using "\ \": fileS(O,cols+iconrh)
next cols
if dim1 < 9 then

y = dim1
else

y = 9
end if
for lines = 1 to y

locate d+lines,4
locate d+l ines,9

print lines+t
print using "\ \"; fileSCl ines+t,O)

for cols = 1 to x
loclte d+lines,(cols+1)*10-1 print using "\

next cols
next lines

\";fi leSCl ines+t,cols+iconrh)

do , *** TO READ THE KEYBOARD ARROWS
xS=inkeyS

loop until len(xS»O
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do until asc(midS(xS, 1,1» 13
if len(xS) = 2 then

x = asc(midS(xS,2,1»
select case x

case = 72
if icon> 1 then

decr icon
elseif t <> 0 then

decr t
end if

case = 80
if (icon < 9) and (icon < diml) then

, *** RETURN TO EXIT EDIT
, *** All CTl CHARS ARE TWO CHARS

, *** TO PICK REQ ACTION
UP ARROW, ***

, *** DOWN ARROW

incr icon
elseif t <> diml-9 and icon < diml then

incr t
end if

case = 71
t = 0

case = 75 ,*** lEFT ARROW
if c > 2 then

locate icon+d,c*10-2 print""
decr c

elseif iconrh > 0 then
decr iconrh

end if

, *** HOME

case = 77 '*** RIGHT ARROW
if (c < 7) and (c-l < dim2) then

locate icon+d,c*10-2 : print
incr c

elseif dim2 > iconrh+c-l then
incr iconrh

end if
case = 79

if diml > 9 then
t = diml-9

end if
case = 73

if t > 9 then
t = t - 8

else
t = 0

end if
case = 81

if t < diml-16 then
t = t + 8

elseif diml > 9 then
t = di..I-9

end if
case else

call failsCUld
end select
goto 10

end if
if len(xS) z 1 and ast(xS) = 27 then

" II

, *** END

, *** PgUp

, *** PgOn

, 27 IS <Est>

E.32



exit loop
else

goto 10
end if
goto 10

, *** TO COPE WITH ORDINARY

, *** LETTERS BEING PRESSED

loop

if maS(12,1> = "68" then
if asc(midS(xS,l,l» = 13 then

call fill (15,l,e+5,50,27,4)
call boxsing (15,1,e+5,50,27,4)
color 14,9
flag = 1
locate e+5,60 print" EDITOR "
locate e+5,55 print" <Enter> to exit N
color 15,4
locate d+icon,c*10-1 : print using "\

, *** TO CREATE THE EDITOR WINDOW

\NifileS(icon+t,iconrh+c-l)
color 15,1
locate e+7,52 print fileS(O,iconrh+c-l) : fileS(icon+t,iconrh+c-l) =

FNindataS(e+7,65,9)
call fill(O,3,e+5,50,27,4)
goto 10

end if
end if
if fileS(l,O) ''User''then

fileS(ll,l) "a"
fileS(12,1> "a"

end if
end sub
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program M-INIT.PRO

OBJECTIVES - initialise all control files

Edition 1.0 Version 1.0 9/2/89

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

, ***** SUBROUTINE BLOCK *****

sub Initialise
shared dep = 20
shared ctlSO
shared maS(), g$(), gX()
shared u1S(), u2S(), mS()

shared holdS(), s1S(), acS()
shared syS(), jobS()

call ctlinit(ctlS(»
call Menu5ysMgt(syS(»
call fill(15,3,4,1,80,20)

end sub

sub ctlinit(ctlS(2»

ctlS(O,O) = "Primary Control File"
ctlS(1,O) = "User name" ,*** user data
ctlS(2,O) z "Sec Lev"
ctlS(3,O)
ctlS(4,O)
ctlS(5,O)
ctlS(6,O)
ctlSC7,O)
ctlS(8,O)
ctlS(9,O)
ctlS(10,O) • "New project" ,*** project data
ctlS(",O) = "Project loaded" ,*** row down the F-PJTSO file
ctlS(12,O) z "Data changed"
ctlS(13,O) = "Total No_ Pjts"
ctlS(14,O) ,."Restore"
ctlS(15,0) ..Hpjt Name"
ctlS(16,O) = Hpjt Extension"
ctlS(17,O) .."SilllNUltler"

= "Co. Name"
= "Bk"
= "Bk"
= "Bk"
,. "Bk"
= "Bk"
,. "Bk"

,*** project name, 3 digits.
,*** project extension, 3 digits.

,*** simulation run
ctlS(18,O) '"'"Bk"
ctlS(19,O) = HBk"
ctlS(20,O) .."Menu Level-
ctlS(21,O) ..HBk"
ctlS(22,O) :0: HBkN
ctlS(23,O) '"'NBkH
ctlS(24,O) "'NBkN
ctlS(25,O) .. "DelaY"
ctlS(26,O) '"'HBkH
ctlS(27,O) .."BkN
ctlS(28,O) ,.NBkH
ctlS(29,O) • HBkN
ctlS(30,O) • "D. ~anH ,*** used when going for steady state.
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ctlS(31,0) = "D. Var" ,*** ditto.
ctlS(32,0) "Bk"
ctlS(33,0) "Bk"
ctlS(34,0) = "Bk"
ctlS(35,0) = "Bk"
ctlS(36,0) = "Bk"
ctlS(37,0) = "Bk"
ctlS(38,0) = "Bk"
ct lS(39,0) = "Bk"
ctlS(40,0) = "Steady State"
ctlS(41,0) "Bk"
ctlS(42,0) = "Bk"
ctlS(43,0) = "Bk"
ctlS(44,0) = "Bk"
ctlS(45,0) = "Bk"
ctlS(46,O) = "Bk"
ctlS(47,0) = "Bk"
ctlS(48,0) = "Bk"
ctlS(49,0) = "Bk"
ctlS(50,0) = "Bk"

for i = 1 to 50
ctlS(i,1) = ""

next i
ctlS(25,1) = "0.01"

end sub

sub grapnic(gS(2»
for i = 0 to 20

for j = 0 to 2
gS(i,j) =""

next j
next i
gS(O,O)="Grapnics and Snd Database"

SCREEN COLOORS
gS(1,0)="Title
gS(4,0)="Screen
9S(7,0)="Menu
gS(10,O)="Ques'n
gS(13,0)="Bk "

gS( 1,1) = "14"
9S(4,1) '""15"
gS(7,1 ) = "15"
gS( 10,1) :z "15"
9S(13,1) = "00"

F" gS(2,0)="Title B" gS(3,0)="Title S"
F" gS(5,0)="Screen B" gS(6,0)="Screen SOl
F" gS(8,0)="Menu B" gS(9,0)="Menu S"
F" gS(11,O)="Ques'n B" gS(12,O)="Ques'n S"

gS(14,O)="Bk " : gS(15,O)="Bk"

gS(2,1) = "9" gS(3,1) = "8"
gS(5,1) "3" 9S(6,1) = "8"
gS(8,1) = "1" gS(9,1) = "8"
9S(11,1) = "4" gS(12,1) = "8"
gS(14,1) = "00" gS(15,1) = "00"

9S(16,0)="ln Snd ": 9S(16,1)="1157"
gS(17,0)="Fail Snd"
gS(18,0)="Snd 1=on"

gS(17,1)="100"
gS(18,1)="1"

gS(19,0)="Blank ": gS(19,1)="00"
gS(20,0)="Blank ": gS(20,1)="00"

end sub

sub user(u1S(2»
u1S(0,0) = "Permanent User Data File"

DUMPS THE USER FILE
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u1S(0, " "Usr No"
u1S(0,2) "Name"
u1S(0,3) "Pswd"
u1S(0,4) = "Not Used"
u1S(0,5) "Not Used"
u1S(0,6) "Not Used"
for i = 1 to 10

for j = 1 to 6
u1S(i,j) = "I11I#II"

next j
next i

end sub

sub access1(acS(2»
acS(O,O) = "Access levels to Subs and Files"
acS(0,1) = "Subs"
acS(0,2) "Sec Lev"
acS(0,3) = "Fi les"
acS(0,4) = "Sec Lev"
for i = 1 to 40

acS(i,1) = "I11I#II"
acS(i,2) = "I11I#II"
acS(i,3) = "I11I#II"
acS(i,4) = "I11I#II"

next i
end sub

sub userinf(u2S(2»
ulS(O,O) = "Working User Information File"
ulS(0,1) = "Usr Name"
u2S(0,2) = "Entries"
ulS(0,3) = "Date 1"
ulS(0,6) = "Date 2"
uZS(0,9) = "Date 3"
uZS(0,1Z) = "Date 4"

ulS(0,4) = "Time In"
ulS(O,7> = "Time In"
ulS(0,10) = "Time In"
ulS(0,13) = "Time In"

for i = 1 to 10
for j = 1 to 50

ulS(i,j) = "I11I#II"
next j

next i
end sub

sub MenuSysMgt(syS(Z»
syS(O,O) = "System Files"
syS(1," = "Primary Control"
syS(Z,1) = "Graphics"
syS(3,1) "Sec Data
syS(4, " = "MIc Info"
syS(5,1) = "Access levels"
syS(6,1) = "User Data"
syS(7,1) = "MIc Nickname"
syS(S,1) = "Product Nicknme"
syS(9,1> .."Sub Ass Nicknme"
syS(10,1) = "C~. Nicknme"
for i = 11 to ZO

syS( i,1) = "I11I#II"
next
open "f-sys.inf" for output as '1

,*** ON ACCESS TO SUBS
,*** AND FILES

,*** ON LATEST ACCESS TO
,*** SOFTWARE AND FILES

ulS(0,5) = "Time OUt"
ulS(0,8) '""Time OUt"
ulS(0,11) = "Time OUt"
ulS(0,14) = "Time Out"

,*** NAMES OF ALL SYSTEM FILES
,*** SOFTWARE AND FILES

E.37



for i = 0 to 20
write #1, sy$(i,O)
write #1, sy$(i,1)

next i
close #1

end sub

sub Joblnit(jobS(2»
open "f- job.inf" for output as #1
for i = 0 to 20

for j = 0 to 6
jobS(i,j) = ""
write #1, job$(i,j)

next j

next i
close #1

end sub

sub swappS(s1S(2),p1X(2»
shared dep
for i = 1 to dep

s1S(i,1) = strS(p1X(i,1»
next i

end sub

sub swapSP(s1S(2),p1X(2»
shared dep
for i = 1 to dep

p1X(i,1) = val(s1S(i,1»
next i

end sub
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program M-VIEW.PRO

OBJECTIVES - for user to view the currently active project files

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sinclude "conmon.pro"
Sinclude "m-com.pro"

call go

sub go
locate 4,1 : print "m-view.p"
Sinclude "shared. pro"
if z ==1 then

call viewfilebox
z ==5
chain "m-ctl.pbc"

else
call failsOU'ld
call scrclear
locate 10,10 :print "WHOOPS!!! did not set z when chaining to m-sheet"
fgS==inputS(9)

end if
end sub

, **.** SUBROUTINE BLOCK .**••

sub viewfilebox
Sinclude "shared. pro"

do unti l viewwS =="Z"
call fill(0,3,4,1,80,20)
call shadow(0,3,5,45,32,7)
call fill(14,1,5,45,32,7)
color 14,1
locate 6,47
color 15,1

print "PROJECT INFORMATION"

locate 9,47 print "Project n.. ";

color 4,7 : print" "i : print using "\ \"ictlS(15,1)i
print II " : color 15,1
locate 10,47 : print "Project nunber
xS ==ctlS(16,1) : call toupper(xS)
if leftS(xS,1) =="I" then xS =="Root"

II.,

color 4,7 : print" "i : print using "\ \"iXSi color 15,1
call shadow(0,3,5,5,32,19)
call fill(14,1,5,5,32,19)
yS = ctlS(15,1)
zS" ctlS(16,1)
color 14,1
locate 6,10 : print" PROJECT FILES II

d • 5
color 15,1
xS .."1. H+yS+H_pdt.H+zS
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locate d+3,12 : print xS
xS = "2. l+yS+l-bom."+z$

locate d+4,12 : print x$
xS = "3. l+yS+"-ca l."+ZS

locate d+5,12 : print xS
xS = "4. l+yS+l-job."+zS

locate d+6,12 : print x$
x$ = "5. l+yS+I-maC."+Z$

locate d+7,12 : print xS
xS = "6. l+yS+l-que."+zS

locate d+S,12 : print xS
x$ = "7. l+yS+l-rsj."+z$

locate d+9,12 : print x$
xS = liS. "+yS+l-rsm."+zS

locate d+10,12 : print xS
xS = "9. "+yS+"-rsg."+zS

locate d+11,12 : print x$
xS = "10. l+yS+"-crh."+zS

locate d+12,12 : print xS
xS = "11. "+yS+lI-shh."+zS

locate d+13,12 : print x$
x$ = "12. l+yS+"-lsy."+z$

locate d+14,12 : print xS
xS = "13. l+yS+l-wrk."+zS

locate d+15,12 : print xS
x$ = "14. l+yS+l-lm1."+zS

locate d+16,12 : print x$
xS = "15. l+yS+"_qn1."+z$

locate d+17,12 : print xS

color 14,1
for i = 1 to 15

locate d+2+i,11 print strS(i)+"."
next i
color 15,1

callshadow(0,3,15,45,32,7)
call fill(14, 1,15,45,32,7)
locate 16,47 print "Select a file to view"
locate 17,47 : print "Input a nunber (z=exit):"
call inscxn:j
viewwS = FNindata$(20,61,2) : call toupper(viewwS)
viewwS = FNtrunS(viewwS)
do until (viewwS = "Z") or (val(viewwS) > 0 and val(viewwS) < 16)

call failsound : viewwS = FNindataS(20,61,2) : call toupper(viewwS)
loop
if viewwS = "Z" then

exit loop
else

x = val(viewwS)
call viewfile(x)

end if
loop

end sub

sub viewfile(x)
$include "shared.pro"
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file1S = ctlS(1S,1)
file2S = ctlS(17,1)
call fill(O,3,S,1,80,20)
select case x

case = 1
call edarray(pdtS(),SO,1,kl)

case = 2
case = 3

call edarray(calS(),104,8,flag)
if flag = 1 then call reeal

case = 4
call edarray(jobS(),jobnum,15,kl)

case = 5
case = 6

call edarray(queuesS(),resources,4,kl)
case = 7

call edarray(rltjS(),30,22,kl)
case = 8

call edarray(rltmS(),49,resources,kl)
case = 9

call edarray(rltgS(),40,1,kl)
case = 10

call edarray(crS(),8,S,kl)
case = 11

call edarray(shS(),8,S,kl)
case = 12

call edarray(lsS(),36,25,kl)
case = 13

call edarray(workS(),jobnum,15,kl)
end select

end sub ,*** ctlsheetout
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program M-CREATE_PRO

OBJECTIVES - main control program

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

SCoqlile chain
Sinclude "conmon.pro"
Sinclude "m-com.pro"
Sinclude "m-file.pro"

call go

sub go
locate 4,1 : print "m-create"
Sinclude "shared.pro"
if z = 1 then

call newpjtsetup
call pjtname
call ~o("f-ctl. inf",ctlSO,50, 1)
call ~0("f-pjt.inf",pjtSO,15,15)

z = 1
chain "m-pjint_pbc"

elseif z = 2 then
call copymenu
z = 1
chain "m-ctl.pbc"

end if
end sub

, ***** SUBROUTINE BLOCK *****

sub NewPjtSetUp
Sinclude "shared. pro"

ctlS(3,1) = "1"
ctlS(13,1) a strS«val(ctlS(13,1»+1»
ctlS(13,1> FnTrunS(ctlS(13,1»
ctlS(16,1> = Hinf"
ctlS(17,1> = "inf"
call fill(0,3,4,1,80,22>

end sub

sub pjtname
Sinclude "shared. pro"

call shadow(0,3,6,7,40,7)
call fill(15,1,6,7,40,7>
call shadow(0,3,6,51,21,19>
call fill(15,1,6,51,21,19)
color 14,1
locate 7,53 : print "EXISTING PROJECTS"
color 15,1
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locate 9,53
if pjt$(1,1) = "" then print"
color 14,1

none"

for i = 1 to 15
if pjt$(i,1) = '111 then exit for
locate 8+i ,57 print using "11#": i
color 15,1
locate 8+i,62 print pjtS(i,l)
color 14,1

next i
color 14,1
locate 7,19 print "NEW PROJECT CODE"

color 15,1
locate 9,15 : Print" Input New Project code"
locate 10,15 : print" (l = exit) "
x = val(ctl$(13,1»

do
caII insound
zS = FNindataS(11,25,3)
call toupper(zS)
if FNletter(zS) = 0 then

call fill(0,4,17,12,31,4)
call shadow(D,3,17,12,31,4)
color 15,4
locate 18,15 : print H LETTERS AND NlJ4BERS ONLY"
locate 19,15 : print" press <space bar>"
call failsound : call spce : flag = 1
call fill(15,3,17,12,34,5)

elseif zS <> "Z" then
flag" 0
for i = 1 to 15

if pjtSCi,1) = "" then exit for
if zS = pjtS(i,l) then flag = 1

next i
if flag = 1 then

call fillCO,4,17,15,25,4)
call shadow(O,3,17,15,25,4)
color 15,4

locate 18,18 : print" CODE ALREADY USED"
locate 19,18 : print" press <space bar>"

call failsound : call spce
call fillC15,3,17,14,27,5)

end if
elseif zS = "l" then

flag = 0
end if

loop until flag = 0

if zS <> "l" then
pjtS(x,l) '"zS
ctlS(ll,l) = FNtrunSCstrS(x»
ct l S( 15,1) ,. zS

call rbloclc
pjtS(x,2) • ",..
for i II 4 to 7
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pjtS(x,i) = "0"
next i

ctlS(10,1) = "0"
xS = ctlS(11,1)
x = val(xS)
ctlS(11,1) = FnTrunS(ctlS(11,1»

,*** NOLONGERA NE~PROJECT

call ~aiton
yS = pjtS(x,1)

color 14,1
locate 7,19 print "NE~PROJECTNAME"
color 15,1
locate 9,15 Print" Input NewProject name
locate 8,42 color 14,1 print pjtS(x,1)
locate 10,15 : print" "
xS = FNindataS(11,16,24) pjtS(x,3) = xS

" .,
color 15,1

call rblock

d = 14
call shadow(O,3, 14,7,40, 11)
call fill(15,1,14,7,40,11)
color 14,1
locate d,18 : print" CREATINGFILES"
x = val(ctlS(25,1»

incr d : delay x
color 4,7: locate d,12: print yS+"-pdt.inf"i
open yS+"-pdt.inf" for output 8s'1 : close'1
color 15,1: locate d,12 print yS+"-pdt.inf";

incr d : delay x
color 4,7: locate d,12 print yS+"-bom. inf";
open yS+"-bom. inf" for output as '1 : close '1
color 15,1 : locate d,12 print yS+"-bom. inf"i

incr d : delay x
color 4,7: locate d,12 print yS+"-cal. inf";
open yS+"-cal.inf" for output 8S .1 : close .1
color 15,1 : locate d,12 print yS+"-cal. inf"i

incr d : delay x
color 4,7: locate d,12 print yS+"- job. inf";
open yS+"-job.inf" for output as ., : close .1
color 15,1 : locate d,12 print yS+"- job. inf";

incr d : delay x
color 4,7: locate d,12 print yS+"-mac. inf";
open yS+"-mac.inf" for output as ., : close .1
color 15,1 : locate d,12 print yS+"-mac. inf";

incr d : delay x
color 4,7: locate d,12 print yS+"-que. inf";
open yS+"-que. info for output as ., : close .1
color 15,1 : locate d,12 print yS+"-que. info;

incr d : delay x
color 4,7: locate d,12 print yS+H-rsj. inf";
open yS+"-rsj.inf" for output as ., : close '1
color 15,1 : locate d,12 print yS+H-rsj.infHi

incr d : delay x
color 4,7: locate d,'2 print yS+"-rsm. inf";
open yS+"-rsm. inf" for output as " : close '1
color 15,1 : locate d,12 : print yS+"-rsm.inf";
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incr d : delay x
color 4,7: locate d,12 print yS+"-bns. int";
open yS+"-bns.int" for output as '1 : close '1
color 15,1 : locate d,12 : print yS+"-bns.inf";

d = 14
incr d : delay x

color 4,7: locate d,30 : print yS+"-rsg.int";
open yS+"-rsg.inf" for output as '1 : close '1
color 15,1 : locate d,30 print y$+"-rsg.inf";

incr d : delay x
color 4,7: locate d,30 print yS+"-crh.inf";
open yS+"-crh.inf" for output as '1 : close '1
color 15,1 : locate d,30 print y$+"-crh.inf";

incr d : delay x
color 4,7: locate d,30 print yS+"-shh.inf";
open yS+"-shh.inf" for output as '1 : close '1
color 15,1 : locate d,30 print yS+"-shh.inf";

incr d : delay x
color 4,7: locate d,30 print yS+"-lsy. inf";
open yS+"-lsy.inf" for output as '1 : close '1
color 15,1 : locate d,30 print yS+"-lsy.inf";

incr d : delay x
color 4,7: locate d,30 print yS+"-wrk.inf";
open yS+"-wrk.inf" for output as '1 : close '1
color 15,1 : locate d,30 print yS+H-wrk.inf";

incr d : delay x
color 4,7: locate d,30 print yS+"-llll1. inf";
open y$+"-lIll1.infH for output as '1 : close '1
color 15,1 : locate d,30 print yS+"-hI1. inf";

incr d : delay x
color 4,7: locate d,30 print yS+"-cp1. inf";
open yS+H-qII1.inf" for output as '1 : close '1
color 15,1 : locate d,30 print yS+"-cp1. inf";

incr d : delay x

color 4,7: locate d,30 print yS+"-sqd. inf";
open yS+"-sqd.inf" for output as '1 : close '1
color 15,1 : locate d,30 print yS+"-sqd. inf";

incr d : delay x
color 4,7: locate d,30 print y$+H-sqr.infll;
open yS+H-sqr.inf" for output as '1 : close '1
color 15,1 : locate d,30 : print yS+"-sqr. inf";
call rblock
delay 0.5

else
ctl$(10,1) ,. HOH
ctl$(13,1) = str$«val(ctl$(13,1»-1»
ctlS(13,1) = FnTrunS(ctl$(13,1»
ctl$(14,1) ,. "OH
Z ,.3
chain "Ill-ctl.pbc"

end if
end sub

sub CopyMenu

Sinclude "shared.pro"
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x = val(ctlS(11,1»

if val(ctlS(13,1»-1 > 0 then none = 1
c = 0
do

select case c
case = 0

call fill(0,3,4,1,80,22)
call attribs

call menu("DATA INPUT MENU","A_ Project Data","B_ Jobs Pending",_
"C. Resource Profile",_
"D. Bill of Materials","E. Calendar",'III,_
"I. Copy Existing Project",_
"H,"","P. Return to Previous Menu",H","")

x = val(ctlS(11,1»
if none = 0 then

locate 15,7 : color 7,1
print "I. Copy Exisiting Project"

end if
color 14,1 : locate 8,28 : print "defined" color 15,1
color 4,7

locate 9,29 print " No "
locate 10,29 print " No "
locate 11,29 print " No "
locate 12,29 print " No "
locate 13,29 print " No "
locate 9,29 if val(pjtS(x,4» > 0 then print " Yes"
locate 10,29 if val(pjtS(x,5» > 0 then print " Yes"
locate 11,29 if val(pjtS(x,6» > 0 then print " Yes"
locate 12,29 if val(pjtS(x,7» > 0 then print " Yes "
locate 13,29 if val(pjtS(x,8» > 0 then print " Yes"

color 15,4
locate 23,7 : print" Select an Item:" call insound
cS = FNindataS(23,26,1)
call toupper(cS)
c = asc(cS)

color 0,3 : locate 23,7 print" "
case = 65

c .. 0
if none = 1 then

xS = FNcopyS
end if
if none = 0 or xS = "B" then

pjtS(x,4) = "1"
call fill(15,3,5,1,80,21)
call shadow(O,3,5,15,48,19)
call fill('5,',5,'5,48,'9)
call box('5,',5,'6,46,'9)
color 14,1
locate 5,29 : print" PROJECT DATA INPUT"
color 15,1
d = 5

locate d+2,19 : print "Global set up time:"
locate d+4,19 : print "Global batch Size:"
xS z FnindataS(d+2,45,3)
do until val(xS) > 0 or xS • "0"

call failsound : xl = FnindataS(d+2,45,3)
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loop
pdtS(1,1) = xS

xS = FnindataS(d+4,45,3)
do until val(xS) > 0

call failsound : xS = FnindataS(d+4,45,3)
loop
pdtS(15,1) = xS

elseif xS = "A" then
z = 9
pjtS(x,4) = "1"
chain "m-load.pbc"

else
c = 0

end if
case = 66

c = 0
if none = 0 then

call fill(0,3,4,1,80,21)
z = 1
pjtS(x,5) = "1"
chain "m-job.pbc"

else
xS = FNcopyS
if xS = "A" then

pjtS(x,5) = "1"
z = 12
chain "m-load.pbc"

elseif xS = "B" then
call fill(0,3,4,1,80,21)
pjtS(x,5) = "1"
z = 1

chain "m-job_pbc"
else

c = 0
end if

end if
case = 67

flag = 0
if none = 0 then

flag = 1
else

xS = FNcopyS
if xS = "A" then

flag = 2
elseif xS = "B" then

flag = 1

else
flag = 3

end if
end if

if flag = 1 then
call shadow(O,3,14,24,37,9)
call fill(15,7,14,24,37,9)
color 14,7
locate 15,30 : print II

color 4,7
RESOURCE INPUT "
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locate 17,27 print "A. Global Input of Resource"
locate 18,27 print "B. Individual Input of Resource"
locate 19,27 print "Z. Return to Input Menu"
locate 21,27 print" Select an option: "
call insound
xS = FNtrunS(FnlndataS(21,50,1» : call toupper(xS)
do unti l (XS = "A" or xS = "B") or XS = "Z"

call fai Isound
xS = FNtrunS(FnlndataS(21 ,50,1» : call toupper(xS)

loop
if xS = "A" then

pjtS(x,6) = "1"
call fill(O,3,4,1,80,21)
z = 2
locate 4,1 : print "m·res.pr"
chain "m-res.pbcH
call fill(0,3,4,1,80,21)

elseif xS = "B" then
pjtS(x,6) = "1"
call fill(0,3,4,1,80,21)
z = 1
chain "m-res.pbc"

else
c = 0
exit select

end if
elseif flag 2 then

z '" 13
pjtS(x,6) = "1"
chain "m-load.pbc"

elseif flag = 3 then
c '"' 0
exit select

end if

case = 68
c = 0
if none .. 0 then

call fill(0,3,4,1,80,21)
pjtS(x,7) = "1"
z .. 3
chain "m-boIn.pbc"

else
xS .,FNcopyS
if xS = "A" then

pjtS(x,7) = "1"
z = 10
locate 4,1 : print "m-load.p"
chain HM-load.pbc"

elseif xS ..HBH then
call fill(0,3,4,1,80,21)
pjtS(x,7) .."1"
z ..3
locate 4,1 : print "m-bom.pr"
chain "m-bom.pbc"

else
c OK 0
exit select
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end if
end if

case = 69
c = 0
if none = 0 then

pjtS(x,8) = "1"
call fill(0,3,4,1,80,21)
z = 1
ckain "m-cal.pbc"

else
xS = FNcopyS
if xS = "A" tken

z = 11
pjtS(x,8) = "1"
chain "m-load.pbc"

elseif xS = "B" then
call fill(0,3,4,1,80,21)
z = 1
pjtS(x,8) = "1"
chain "m-cal.pbc"

else
c = 0
exit select

end if
end if

case = 73
if none = 0 then

c = 101
else

for i = 4 to 8
pjtS(x,i) = "1"

next i

z = 8
ckain "m-load.pbc"

end if
case = 80

x = val(ctlS(11,1»
yS = pj tstx, 1)
call waiton
call ~o("f-pjt. inf",pjtS(), 15,15)
call waitoff
z = 3
chain "m-ctl.pbc"

case else
call fai lsound

call shadow(0,3,15,40,38,8)
call fill(15,4,15,40,38,8)
call box(15,4,15,41,36,8)
locate 17,42 print H INVALID CHOICE "
locate 19,42 : print H PRESS <space bar> TO CONTINUE"
call spce

call f;ll(O,3,5,1,8O,20)
color 15,1
c :z 0

end select
loop until abc = 123
exit sub

end sub ,*** END OF COPY MENU
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def FNcopyS
call sh&dow(O,3, 11,21,37, 11)
call fill('5,4,",20,38,1')
call box('5,4,",2',36,")
color 14,4
locat~ 13,24 : print "PREVIOOSLY DEFINED FILES EXIST"
color 14,4
locat~ 15,23
print" A. "; color 15,4 print "Copy from another project"
locate 16,23
color 14,4
print" B. "; color 15,4 print ''Us~existing file"
locate 17,23
color 14,4
print" l. "; : color 15,4 print "Return to input menu"
locat~ 19,23
print" Select ";
color 14,4 print "A,B ";
color 15,4 print "or ";
color 14,4 print "l"
xS = FnlndataS(19,47,1) : call toupper(xS)
do until (leftS(xS,l) = "A" or leftS(xS,l) = "B") or (leftS(xS,1) = "l")

call failsound
xS = FnlndataS(19,47,1) call toupper(xS)

loop
FNcopyS leftS(xS,1)

enddef

sub attribs
shared jobS(), simS(), jobnum, macS(), bomS(), r~sources, pjtS(), caIS()
shared ctIS()

a = 40
call shadow(0,3,6,5+a,32,15)
call fill(14,1,6,5+a,32,15)
for j = 0 to jobnum-l
if jobS(j+l,1) = "" then exit for

next j
for m = ° to resources-1
if macS(m+l, 1) = "" then exit for

next m
c = calnum
p = 0

x = val(ctIS(",'»
color 14,1
locate 7,7+a
color 15,1

print "CURRENT PROJECT STATUS"

locate 10,7+a
locate l',7+a
locate 12,7+a
locate 13,7+a
locate 15,7+a

end sub

print "No. of Jobs •••••••••";j
print "No. of Resources ••••";m
print "No. of Products •••••"; : print val(pjtS(x,10»
print "Calender (weeks) ••••";c
print "No. of sim. runs ••••";val(pjtS(val(ctIS(1',1»,2»
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program M-BOM.PRO

CONTENTS - Main Control Prog For BoM Processing

Edition 1.0 Version 1.0 24/5/89

Manufacturing Simulation and Analysis

Copyright S Hurley and Dr J Driscoll

Sinclude "conmon.pro"
Sinclude "m-com.pro"
Sinclude "m-file.pro"
SSEGMENT

call go

sub go
locate 4,1 : print "m-baII.pr"
Sinclude "shared.pro"

if z = 1 then
DoBom = 1
call dbbom

elseif z = 2 then
call c:I:lbomex t
z = 1
chain "m-edit.pbc"

elseif z = 3 then
DoBom = 1
call dbbom

elseif z = 4 then
call dbboInext
z = 2
chain "m-create.pbc"

elseif z = 5 then
call runbom
z • 1
chain "m-edit.pbc"

else
call scrclear: locate 10,10
print "~HOOPS with z going in m-bom"
c\lS=inputS(99)

end if
end sub

, ***** SUBROUTINE BLOCK *****

sub RU"IBOIII
shared BomHoS(), ..cS(), bomfileS(), prodS(), hold1S(), pjtS(), ctlS()
do

call fill(0,3,4,1,80,22)
call fill(15,1,9,24,32,11)
call box(15,1,9,25,30,11)
call shadow(013,9,24,32,11)
locate 9,32 : color 14,1 : print" BoM Processing" color 15,1
locate 11,34 print "I = Input BoM"
locate 12,34 : print "V = View BoM"
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locate 13,34
locate 15,28
do
DoBomS= FNindataS(17,39,1) call toupper(dobornS)

print "D = Delete BoM"
print "Input choice (z = return)"

if leftS(DoBomS, 1) = "I" then
OoBom= 1
call DbBom

elseif leftS(DoBomS, 1) "V" then
OoBom= 1
call DbView
call t;ll(0,3,4,1,80,21)

elseif lettS(OoBomS, 1) = "0" then
OoBom= 1
call DbOel
erase bornfile
erase prod

elseif leftS(OoBomS,1) = "Z" then
exit loop

else
call taitsound

end if
loop until DoBom=

loop unt ill ef tS(OoBomS, 1) = "Z"
end sub

sub DbBan
shared BomhoS(), hold1S(), macS(), bornS(), born, pjtS(), ctlS()

for i .. 1 to 20
for j '"' 1 to 64

bomhoS( i , j) = '11'
next j

next i
born = 1
do unt it bornS( count, 1)

incr born
loop

1111

call CreateBom
tor k '" 1 to 20

if BomHoS(k,1) = "" then exi t for
for j = 1 to 64

queS = queS + bomhoS(k,j)
call putS(queS)

next j
bomS(born,1) = queS
incr boll!
queS a ""

next k
prodS .. bomhoS(1,1)
call \la itOn

if z = 1 then z '"' 1
if z • 3 then z = 3
chain "m-boMq.pbc"

end sub
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sub CreateBom
shared BomHoS(), icon, down, level, born

shared count, count1, BomR, HigherS, macS(), pjtS(), ctlS()
icon = 1
down = 1
level = 0

call fill(15,3,4,1,80,22)
for i = 0 to 20

for j = 0 to 64
BomHoS(i,j) = ""

next
next i

bontIoS(0,1) = "Higher"
bontIoS(0,2) = "Lower"
bontIoS(0,3) = "Quantity"
bontIoS(O,64) = "AddressH

for i = 4 to 61 step 3
bontIoS(O,i) "M/c"+strS(i\3)
bontIoS(O,i+1) "Set U"+strS(i\3)
bontIoS(O,i+2) "Pro T"+strS(i\3)

next i

if leftS(xS,1) = "z" then exit sub

call fill(15,1,7,3,36,18)
call box(15, 1,7,4,34, 18)
call shadow(O,3,7,4,35,18)
locate 8,12
locate 10,7
locate 11,7
locate 12,7

color 14,1 : print "PRODUCT DATA INPUT" : color 15,1
print "Level: "; : color 14,1 : print "0" : color 15,1
print "Product name?: ";
print "(z = exit)"

xS = FNindataS(11,23,10) call toupper(xS)
if xS = "z" then exit sub
x = val(ctlS(11, 1»
pjtS(x,7) = FNtrunS(strS(val(pjtS(x,7» + 1»
locate 11,22 print"
color 4,7
locate 11,22 print" ";xS;" "
color 15,1
locate 12,7 : print" "
locate 13,7 : print "Product Set Up"
yS = FNindataS(13,25,3)
do unti l val(yS) > 0 or yS = "0"

"

call failsOllld
yS = FNindataS(13,25,3)

loop
locate 13,24 color 15,1
locate 13,26 color 4,7
color 15,1
bontIoS(O,O) = yS

print" "
print" ";yS;" "

BomHoS(1,1) = xS
BomHoS(1,2) = HO"
BomHoS(1,3) = "1"
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count = 2
count1 = 1
BomR = 2
HigherS = BomHoS(1,1)

color 14,1
locate 21,9
locate 22,9
locate 23,9
color 15,1

print "press <ese> then <enter>
print H to view machine list"
print" (z = exit) "

for k = 1 to 20
I = (k*3) -2
if k >= 3 then

1=4
locate 15,7 print FNtrunS(strS(k-1» i FNkS(k-1)i" mach ine ':"
color 4,7
locate 15,25 print" "iBomHoS(1,(k-1)*3+1)i" "
locate 16,25 print" "iBomHoS( 1,(k-1 )*3+2)i" "
locate 17,25 print" "iBomHoS( 1,(k-1)*3+3) i" "

call fill(15,1,19,7,24,2)
end if

locate 14+1,7 : print FNtrunS(strS(k»iFNkS(k)i" machine ':"

y$= FNindataS(14+1,26,4) ,*** MACHINE NUMBER
do unti I (val(yS) > 0) or (yS = "z" or yS = "Z")

if asc(y$) = 27 then
color 14,1 : locate 14+1,25 : print" VIEW" : color 15,1
call boxsing(15,1,7,4,34,18)
call box(15,1,",43,28,'3)
y$ = FNirwnacS
call boxsing('5,',",43,28,'3)
call box(15,1,7,4,34,18)

else
call failsOllld
y$ = FNindataS(14+1,26,4)

end if
loop
locate 14+1,25 : print"
color 4,7 : locate 14+1,25
ca II toupper(y$)
if y$ = "Z" then exit for

H

print" "iySi" " color 15,1

locate 15+l,7 : print "Set Up Time? "
zS = FNindataS(14+1+1,26,4)
do until val(zS) > 0 or zS = "0"

call fai lsOllld
zS = FNindataS(14+1+1,26,4)

loop
call toupper( zS)
locate 14+l+1,25 : print" "
color 4,7 : locate 15+1,25 print" "iZSi" "
color 15,1
locate 16+l,7 : print "Processing time? "
z1S = FNindataS(16+1,26,4)
do until v.l(z1S) > 0

call fai lsOllld
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z1S = FNindataS(16+l,26,4)
loop
call toupper(z1S)
locate 16+l,25 : print" "
color 4,7 : locate 16+l,25 print" ";z1S;" "
color 15,1
BomHoS(1,k*3+1) '"yS
BomHoS(1,k*3+2) zS
BomHoS(1,k*3+3) = z1S

next k

iner level
call Create8om1
iner count1
iner level
do

if bomhoS(count,O) = "SA" then
higherS = bomhoS(count,2)
call CreateBom1
incr count

else
iner count
incr level

end if
loop ...,tilleftS(bomhoS(count,2),1) = 1111

end sub

sub CreateBom1
shared BomHoSC), level
shared count, BomR, HigherS, cOlllt1, pjtSC), ctlSC)

call fillCO,3,4,1,80,22)
call fillC15,1,5,3,36,20)
call boxC15,1,5,4,34,20)
call shadowCO,3,5,3,36,20)

locate 6,7
color 14,1
locate 7,7
locate 8,7
locate 10,12
color 15,1

print "Product name: ";
print BomHoSC1,1) : color 15,1
print "Level: "; : color 14,1: print level: color 15,1
print "Higher Level Part: "; : color 14,1 : print higherS
: print "SUB ASSEMBLY INPUT"

for j = 1 to 19
color 14,1
locate 21,9
locate 22,9
locate 23,9

print "press <ese> then <enter>
print" to view machine list"
print " Cz = exit)"

color 15,1
locate 11,7 print "Part name :
locate 12,7 print "Cz = none)"
xS = FNindataSC11,22,10) call toupperCxS)
locate 11,21 : print" "
color 4,7 : locate 11,22 print" ";xS;"" color 15,1
if xS '""Z" then exit for
locate 13,7 : print "Quantity: "
yS = FNindataSC13,24,4)
do ...,tilval(yS) > 0
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call fai lsot.nd
y$ = FNindataS(13,24,4)

loop
BomHoS(BomR,3) = FNtrunS(y$)
locate 13,21 : print"
color 4,7 : locate 13,22
BomHoS(BomR,l) HigherS
BomHoS(BomR,2) xS
BomHoS(BomR,O) = "SA"

"
: print" ";BomHoS(BomR,3);" " color 15,1

for k = 1 to 20
l = (k*3) -2
if k >= 3 then

l = 4
locate 15,7 : print FNtrunS(strS(k-l»;FNkS(k-l);" machine ,:"

color 4,7
locate 15,25
locate 16,25
locate 17,25
color 15,1

print" ";BOIIIIIoS(BomR,(k-l)*3+1);""
print" ";BomIIoS(BomR,(k-l)*3+2);" "
print" ";BomIIoS(BomR,(k-l)*3+3);" "

call fill(15,1,19,7,24,2)
end if

locate 14+l,7 : print FNtrunS(strS(k»;FNkS(k);" machine ':"

y$= FNindataS(14+l,26,4) ,*** MACHINE NUMBER
do until (val(y$) > 0) or (y$ = "z" or y$ = "Z")

if asc(y$) = 27 then
color 14,1 : locate 14+l,25 : print" VIEW" : color 15,1
call boxsing(15,1,5,4,34,19)
call box(15,1,11,43,28,13)
y$ ..FNinnaeS
call boxsing(15,1,11,43,28,13)
call box(15,1,5,4,34,19)

else
call failsot.nd
y$ = FNindataS(14+l,26,4)

end if
loop
locate 14+l,25 : print II

color 4,7 : locate 14+l,25
"

print " ";y$;" " color 15,1

call toupper(y$)
if y$ = "z" then exit for

locate 15+l,7 : print "Set Up Time?
zS = FNinditaS(14+l+1,26,4)
do lM"Itilv.l(zS) > 0 or zS II: "0"

call failsot.nd
zS = FNinditaS(14+l+1,26,4)

loop
call toupper(zS)
locate 14+l+1,25 : print II

color 4,7 : locate 15+l,25

"

II

print" ";ZS;" "
color 15.1

locate 16+l,7 print "Processing time? "
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z1S = FNindataS(16+l,26,4)
do until val(z1S) > 0

call failsound
z1S = FNindataS(16+l,26,4)

loop

call toupper(z1S)
locate 16+l,25 : print II II

color 4,7 : locate 16+l,25 print" ";z1S;" "
color 15,1
BomHoS(Bonl,Ie*3+1) = yS
BomHoS(Bonl,Ie*3+2) zS
BomHoS(Bonl,Ie*3+3) z1S

next le

i = 0
do ,*** PUTS IN ADDRESS

incr
xS = BomHoS(i,count1)

loop until xS = higherS

BomHoS(Bonl,64) = BomHoS( i,4)
incr Bonl
call box(15,1,5,4,34,20)
call fill('5,1,",6,31,'2)

next j

color 14,1
locate 10,8 print "COHPONANT INPUT (end node)"
color 15,1

for j = 1 to 19
locate 11,7 : print "Part name :
locate 12,7 : print "(z = none)"
xS = FNindataS(",22,10) : call toupper(xS)
locate 11,21 : print"
call toupper(xS)
if xS = "Z" then

locate 11,21
print"
exit for

end if

"

"

color 4,7 : locate 11,22 : print" ";xS;"" color 15,1
locate 13,7 : print "Quantity: "
yS = FNindataS(13,24,4)
do until val(yS) > 0

call failsOlnd
yS = FNindataS(13,24,4)

loop
BomHoS(Bonl,3) = FNtrunS(yS)
locate 13,21 : print " "
color 4,7 : locate 13,22 : print" ";BomHoS(BOIIIR,3);"" color 15,1
BomHoS(BOIIIR,1)• HigherS
BomHoS(BomR,2) = xS

color 14,1
locate 21,9 print "press <ese> then <enter>
locate 22,9 print" to view machine list"
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locate 23,9 print"
color 15,1

(z = exit)"

for k = 1 to 20
l = (k*3) -2
if k >= 3 then
= 4

locate 15,7 : print FNtrunS(strS(k-1»iFNkS(k-1)i" machine #:"
color 4,7

locate 15,25 print" ";BomHoS(BomR,(k-1)*3+1)i" "
locate 16,25 : print" "iBOIIIHoS(BomR,(k-1)*3+2);" "
locate 17,25 : print" "iBOIIIHoS(BomR,(k-1)*3+3)i" "

call fill(15,1,19,7,24,2)
end if

locate 14+l,7 : print FNtrunS(strS(k»;FNkS(k);" machine #:"

yS = FNindata$(14+l,26,4) ,*** MACHINE NUMBER
do unti l (val(yS) > 0) or (yS = "z" or yS = "Z")

if asc(yS) = 27 then
color 14,1 : locate 14+l,25 : print" VIEW" : color 15,1
call boxsing(15,1,5,4,34,19)
call box(15, 1,11,43,28, 13)
yS = FNirmacS
call boxsing('5,',1',43,28,'3)
call box(15,1,5,4,34,19)

else
call failsound
yS = FNindataS(14+l,26,4)

end if
loop
locate 14+l,25 : print"
call toupper(yS)
if yS = "Z" then

locate 14+l,25 : print"

"

"
exit for

end if
color 4,7 locate 14+l,25 : print" "iyS;"" color 15,1

locate 15+l,7 : print "Set Up Time?
zS = FNindat.S(14+l+1,26,4)

do until valezS) > 0 or zS = "0"
call failsound
zS = FNindataS(14+l+1,26,4)

loop
call toupper(zS)
locate 14+l+1,25 : print U

color 4,7 : locate 15+l,25
color 15,1

"

"
print" "iZS;" "

locate 16+l,7 : print "Processing time? "

z1S = FNindataS(16+l,26,4)
do until val(z1S) > 0

call fai lsound
z1$ = FNindata$(16+l,26,4)

loop
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call toupper(z1S)
locate 16+l,25 : print "
color 4,7 : locate 16+l,25
color 15,1

"
print" ";z1S;" "

BomHoS(B~, k*3+1) = yS
BomHoS(B~,k*3+2) zS
BomHoS(B~,k*3+3) = z1S

next k

i = 0
do

incr
xS = BomHoS(i,count1)

loop unti l xS = higherS
BomHoS(8~,64) = BomHoS(i,4)
incr B~

call box(15,1,5,4,34,20)
call fill(15,1,11,6,31,12)

next j
end sub

def FNirwnacS
Sinclude "shared. pro"
shared icon, down
if icon <> 1 then goto 123
max row ., 1
do until macS(maxrow,1) = .111
if macS(lII8xrow,1) <> .11. then incr I118xrow
if maxrow = resources then
incr I118xrow
exit loop

end if
loop
decr I118xrow

call fill(15,1,11,42,30,13)
call box(15,1,11,43,28,13)
call shadow(0,3,11,42,30,13)
color 14,1
locate 12,48 print "AVAILABLE MACHINES"
locate 13,46
locate 13,56
locate 22,44
color 15,1

pri nt lime ,..
pr int "mach ine name"
print" Use ";chrS(24);chrS(25);" <enter> to select"

color 31,1 : locate 15+icon-down,44 print chr$(4) color 15,1
do

for j = 1 to 7
locate 14+j,46 print down+j-1
locate 14+j,57 print macS(down+j-1,1)

next

123:
do

xl "' inkeyS
loop until len(xS) > 0
if asc(midS(x$,1,1» "'13 then
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exit loop
end if
if len(xS) = 2 then

x = asc(midS(xS,2,1»
select case x

case = 79
exit loop

case = 80
incr icon
if icon = maxrow + 1 then

decr icon
call failsound

,*** DOWN ARROW

exit select
end if
if icon < 8 then

color 15,1
color 31,1 : locate 14+icon,44
color 15,1 : locate 13+icon,44

elseif icon >= 8 then
incr down
locate 13+10,44 : print chrS(23)

end if

print chrS(4)
print" "

case = 72
decr icon
if icon> 0 and down = 1 then

,*** UP ARROW

color 15,1
color 31,1 : locate 14+icon,44 : print chrS(4)

color 15,1 : locate 15+icon,44 : print" "
elseif down > 1 then
deer down

elseif icon = 0 then
incr icon
call failsound

end if
case else

call failsound
end select

end if
xS = 'III

loop until XS = "l" or xS = "Z"
FNinmacS = FNtrunS(strS(icon»

end def

def FNkS(no)
select case no

case 1
FNkS == "st"

case 2
FNkS == "nd"

case 3
FNkS == "rd"

case else
FNkS == "th"

end select
enddef

sub DbView .*** LETS ONE VIEW A BoM
shared BomHoS(), highS, prodS(), macS(), bomfileS(), ctlS(), pjtS()
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icon =
down =
call fill(0,3,4,1,80,20)
maxrow = 1
count = 1
for i = 1 to 200
if bomf iteSC i,1) = "" then ex it for
if mid$(bomfileS(i,1),6,1) = "0" then

prodS(count,1) = left$(bomfile$(i,1),5)
incr count

end if
next i

do unt il prodS( max row, 1) = III.

if prodS(maxrow, 1) <> .11. then incr maxrow
if max row = resources then

incr maxrow
exit loop

end if
loop
decr max row ,••• NO OF 80M's

if prodS( 1,1) ., .111 then
call fill(15,4,10,21,38,7)
call box(15,4,10,22,36,7)
call shadow(0,3,10,21,38,7)
color 15,4
locate 12,25 :
locate 13,25 :
x$ = input$(1)

print" No BaM's defined"
print "press <space bar> to continue"

exit sub
end if

call fill(0,3,4,1,8O,22)
call shadow(0,3,6,7,40,8)
call fill(15,1,6,7,40,8)
call shadow(0,3,6,51,21,19)
call fill(15,1,6,51,21,19)
color 14,1
locate 7,54 : print "EXISTING BaM's"
color 15,1
locate 9,53
if prodS(1,1) = .11. then print"
color 14,1
do

none"

for i ,. 1 to 13
if prodS(i,1) = liN then exit for
color 14,1
locate 8+i,57 : print using ",,";i-1+down
color 15,1
locate 8+i,62 print prodS(i-1+down,1)
color 14,1

next i
color 31,1 locate 9+icon-down,54 print chr$(4) color 15,1

color 14,1
locate 7,24 print NBom View"
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color 15,1
locate 9,15
color 15,1 print " Use ";
color 14,1 : print chrS(24);chrS(25);
color 15,1 : print " to move cursor"
locate 10,15
color 15,1 print "Press ";
color 14,1 : print "<enter> ":
color 15,1 : print "to select"
locate 12,15
color 14,1 print" <esc>";
color 15,1 : print" to quit"

do

xS = inkeyS
loop until len(xS) > 0
xS = FNtrunS(xS)
if asc(xS) = 27 then

exit loop
elseif asc(xS) = 13 then

chosenS = prodS(icon,1)

for i = 1 to 200
bomfileS(i,1) = ""

next i
count = 0
open "bom.cI;)"for input as "1
input "1,xS
do until leftS(xS,5) = chosenS

y = eof(1)
if y = -1 then exit loop
input "1, xS

loop
count =
bomfileS(count,1) = xS
incr count
do until leftS(xl,5) <> chosenS

y = eof(1)
if y = -1 then exit loop
input "1,xS
if midS(xl,6,1) <> "0" then

bomfileS(count,1) = xl
incr count

end if
loop
close "1
for i ..1 to 20

for j = 1 to 64
xS = midS(bomfilel(i,1),(j*5)-4,5)
if xS .."" then exit for
bomhoS(i,j) = xl

next j
if ~ileS(i+1,1) • "" then exit for

next i
call fill(0,3,4,1,80,22)
call edarray(bomhoS(),20,64,jk)
for i = 1 to 20
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for j = 1 to 64
bootIoS(i ,j) = '"'

next j

next
exit sub

end if

if len(xS) = 2 then
x = asc(midS(xS,2,1»
select case x

case = 79
exit loop

case = 80
incr icon
if icon = maxrow + 1 then

,*** DOWN ARROIoI

deer icon
call failscx.nd
exit select

end if
if icon < 14 then

color 15,1
color 31,1 locate 8+icon,S4
color 15,1 locate 7+icon,S4

elseif icon >= 14 then
incr down

print chrS(4)
print ., II

locate 13+10,44 : print chrS(23)
end if

case = 72
deer icon
if icon> 0 and down = 1 then

color 15,1

,*** UP ARROW

color 31,1 : locate 8+icon,S4 print chrS(4)
color 15,1 : locate 9+icon,54 print""

elseif down > 1 then
decr down

elseif icon = 0 then
incr icon
call failsound

end if
case else

call failscx.nd
end select

end if
xS = ""

loop IM'ltilXS ,."Z" or xS = "Z"
for i = 1 to 200

bomfileS(i,1) ,.""
next i
for i = 1 to 40

prodS(i,1) = ""
next i
close "

end sub

sub DbOel
shared BomHoS(), highS, prodS(), ..cS(), boMfileS(), pjtS(), ctlS()
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open "Bom.db" for append as #1
close #1

open "born.db" for input as #1
for i = 1 to 200
y = eof(1)
if y = ·1 then exit for
input #1, bornfileS(i,1)

next i
close #1

icon = 1
down = 1
call fill(0,3,4,1,80,20)
max row = 1
COl.llt = 1
for i = 1 to 200

if bornfileS(i,1) = "" then exit for
if midS(bornfileS(i,1),6,1) = "0" then

prodS(count,1) = leftS(bornfileS(i,1),5)
incr count

end if
next i

do I.Iltil prodS(maxrow, 1) = 1111

if prodS(maxrow,1) <> "" then incr maxrow
if maxrow = resources then

incr maxrow
exit loop

end if
loop
decr maxrow ,*** NO OF BOM's

if prodS(1,1) = "" then
call fill(15,4,10,21,38,7)
call box(15,4,10,22,36,7)
callshadow(0,3,10,21,38,7)
color 15,4
locate 12,25 : print" No BoM's to delete"
locate 13,25 : print "press <space bar> to continue"
xS = inputS( 1)
exit sub

end if

call fill(0,3,4,1,80,22)
call shadow(0,3,6,7,40,8)
call fill(15,1,6,7,40,8)
call shadow(0,3,6,51,21,19)
call fill(15,1,6,51,21,19)
color 14,1
locate 7,54 : print "EXISTING BoM's"
color 15,1
locate 9,53
if prodS(1," = "" then print"
color 14,1
do

none"

for i • 1 to 13
if prodS(i,1) = "" then exit for
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color 14,1
locate 8+i, 57 print us ing "##" i i-l+down
color1s,1
locate 8+i,62 print prodS(i-l+down,l)
color 14,1

next i
color 31,1 locate 9+icon-down,s4 print chrS(4) color 15,1

color 14,1
locate 7,22 print "Bom Delete"

color 15,1
locate 9,15
color 15,1 print" Use Hi
color 14,1 : print chrS(24)ichrS(2s)i
color 15,1 : print" to move cursor"
locate 10,15
color 15,1 print "Press "i
color 14,1 : print "<enter> "i
color 15,1 : print "to select"
locate 12,15
color 14,1
color 15,1 :

print" <esc>"i
print" to quit"

do
xS = inkeyS

loop until len(xS) > °
xS '"FNtrunS(xS)
if asc(xS) '"27 then

exit loop
elseif asc(xS) = 13 then

call shadow(0,3,16,7,40,8)
call fill(0,4,16,7,40,8)
color 15,4
locate 17,12 : print "ARE YOU SURE YOU WISH TO DELETE"
locate 18,14 : print "THE PRODUCT DEFINITION FILE"
xS = FNtrunS(prodS(icon,l» : Y = len(xS) : color 4,7
locate 19,2s-(y2) : print" "iXSi" "
color 15,4
locate 21,21 : print "YES/NO?"
xS = FNindataS(21,29,3) : xS = FNtrunS(xS) : call toupper(xS)
do unti l leftS(xS, 1) = lOy" or leftS(xS,1) = "N"

call failsound : xS = FNindataS(21,29,3) : call toupper(xS)
loop
if xS = "N" then

exit loop
else

open "ban.db" for output as "
cOU'\t '"'1
do until leftS(~fileS(cOU'\t,1),5) = prodS(icon,l)

incr cOU'\t
loop
if cOU'\t <> 1 then

for i = 1 to cOU'\t-l
write",banfileS(icon,')

next i
end if
incr cOU'\t
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do l.WltilmidS(bomfileS(cOU"lt,1),6,1) = 1t0"
if bomfileS(cOU"It,1) = "u then exit loop
incr COU"It

loop
for i = count to 200
if bomfiteS(i,1) = Itlt then exit for
write 11, bomfileS(i,1)

next
exi t loop

end if
end if
if len(xS) = 2 then

x • asc(miciS(xS,2,1»
select case x

case = 79
exit loop

case = 80 ,*** DOWN ARROW
incr icon
if icon = maxrow + 1 then

decr icon
call fai lsOl.Wld
exit select

end if
if icon < 14 then

color 15,1
color 31,1 locate 8+icon,54 print chrS(4)
color 15,1 locate 7+icon,54 print II II

elseif icon >= 14 then
incr down

end if
case = 72 ,*** UP ARROW

decr icon
if icon > 0 and down = 1 then

color 15,1
color 31,1 : locate 8+icon,54 print chrS(4)
color 15,1 : locate 9+icon,54 print II II

elseif down > 1 then
decr down

elseif icon = 0 then
incr icon
call fa itsOl.Wld

end if
case else

call fait sOl.Wld
end select

end if
xS = .tII

loop l.WltilXS = "Z" or xS = ItZIl

for i = 1 to 200
bomfiteS( i,1) = 1111

next i
for i = 1 to 40

prodS(i,1) = Itll

next ;
close 11

end sub

sub dbbomext
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shared BomhoS(), hold1S(), macS(), barnS(), born, Z, pjtS(), ctlS()
call Wai tOff
if BomHo$(1,1) = "" tl'len

call boxsing(15,1,7,4,34,17)
else

call boxsing(15,1,5,4,34,20)
end if
call fill(15,4,18,22,37,7)
call box(15,4,18,23,35,7)
call shadow(0,3,18,22,37,7)
color 15,4
locate 19,27 print "Do you wish to input another"
locate 20,27 print" Product definition (YIN)? "
color 15,1
call insound
ExitCBomS = FnlndataS(22,38,3) : call toupper(ExitCBomS)
do lEItil leftS(Exi tCBomS, 1) = llyN or leftS(ExitCBomS,1) = "N"

call failsound
ExitCBomS = FnlndataS(22,38,3) : call toupper(ExitCBomS)

loop
if leftS(ExitCBomS, 1) = "Y" then

z = 3
chain "m-born.pix"

else
exit sub

end if
end sub
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program M-BOMO.PRO

CONTENTS - creates the working queue

Edition 1.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright S Hurley and Dr J Driscoll

Sc~ile chain
Sinclude "cOlllllOrl.pro"
Sinclude "m-com.pro·
Sinclude "m-file.pro"

caLL go

sub go
Locate 4,1 : print "m-bomq.p"
Sinclude "shared. pro"
if z = 1 then

if boImo$( 1,1) <> 1111 then
call QueueFromBom(boImo$( 1,1»

end if
z = 2

chain "m-bom.pbc"
elseif z = 3 then

if boImo$( 1,1) <> 1111 then
call QueueFromBom(boImo$( 1,1»

end if
z = 4
chain "m-bom.pbc"

end if
end sub

1 ***** SUBROUTINE BLOCK *****

sub QueueFromBom(prodS)
shared BomHo$(), queS, holdlS(), ctlS(), pjtS()

,*** LETS ONE VIEW A BoM

fileS = ctlS(15, 1)+"-sqd."+ctlS(16, 1)

open fileS for input as '2
recds = 1
do until eof(2)

incr reeds
input '2, recdsS

loop
close .2

Q ..1
rows "'0
for i ..1 to 20 '***FOR GETTING 2nd

if BomHo$(i,l) = "" then exit for
for j ..4 to 61 step 3

if BomHo$(i,j) = "" then exit for
xS • FNtrunS(strS(reeds»
holdlS(Q,l) = xS '***SETTING THE ROW NUMBER
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incr reeds
holdlS(Q,3) = BomHoS(l,l)
flagS = "1"
if j = 4 then

for k = 2 to 20
if BomHoS(k,64) = 1111 then exit for

,***
'***SET PROS

problem if two parts
visit the same machineI •••

if i = 1 then
flagS = "0"
exit for

end if
if BomHoS(i,2) = BomHoS(k,l) then

flagS = "0"
exit for

end if
next k

else
flagS = "0"

end if
holdlS(Q,4) = flagS
holdlS(Q,S) = BomHoS(i,j)
if BomHoS(i,j+3) = "" or i =

holdlS(Q,6) = BomHoS(i,l)

'***SET INIS

'***IF 1 THEN A GATEWAY
'***SET RESS

then '***SET SPrS

else
holdlS(Q,6) = BomMoS(i,2)

end if
holdlS(Q,7) = "#"
holdlS(Q,8) = strS(val(BomHoS(i,j+2»)

,*** THE DURATION IS TO PRODUCE ONE UNIT

'***SET SRTS
'***SET OURS

holdlS(Q,9) = "'" '***SET FINS

if BomHoS( i,j+3) = "" then '***SET SUCS
if i = 1 then

holdlS(Q,10) = "FinPr"
holdlS(Q,2) = "FinPr"

else
holdlS(Q,10) = BomHoS(i,64)

holdlS(Q,2) = ""
end if

else
if i = 1 then

holdlS(Q,10) = BomHoS(i,j+3)
holdlS(Q,2) = FNtrunS(strS(Recds»

else
holdlS(Q,10) = BomHoS(i,j+3)

holdlS(Q,2) = ""
end if

end if
if i = 1 then

hold1S(Q,11) = BomHoS(1,1)
else

holdlS(Q,11) = BomHoS(i,2)
end if

'***SET PARS

bomoS( 1,2) = bomoS( 1,1)
count = 0
if holdlS(q,4) = "1" then

COl.rlt = 0
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else
if j > 4 then

count 1
else

for k = 1 to 20
if bontIoS(k,1) = '"' then exit for
if «val(bontIoS(i,j» = val(bomho$(k,64» and i <> k) and_

(fntrunS(bomho$(i,2» = fntrunS(bomho$(k,1»» then
iner cooot

end if
next k

end if
end if
bomhoS(1,2) = "0"
xS z FNtrunS(strS(count»
hold1S(Q,12) = xS
holdlS(Q,13) "0"
hold1S(Q,14) = "#1##11"
hold1S(Q,15) = "0"
hold1S(Q,16) = "0"
hold1S(Q,17) = "0"

hold1$(Q,18) = "II"
if i ,.1 then

hold1S(Q,19) = "1"
else

hold1S(Q,19) = BomHoS(i,3)
end if
hold1S(Q,20) = bomho$(i,j+1)
hold1S(Q,21) = bomhoS(O,O)
iner Q

next
next i

hold1S(O,O) = hold1S(1,3)
hold1S(0,1) • "N_"
hold1S(0,2) = "SNoS"
hold1S(0,3) "ProS"
hold1S(0,4) = "lniS"
hold1S(O,5) = "ResS"
hold1S(0,6) = "SPrS"
hold1S(O,7) = "SrtS"
hold1S(0,8) = "OurS"
hold1S(0,9) = "FinS"
hold1S(O,10) = "SueS"
hold1S(0,11) = "ParS"
hold1S(O,12) = "Req$H
hold1S(0,13) "ObtS"
hold1S(O,14) = HJNoS"
hold1S(O,15) = HTPrS"
hold1S(O,16) = ·TBeS"
hold1S(O,17) ,."TQuS·
hold1S(O,18) .."TTiS·
hold1S(O,19) ,."CptS·
hold1S(O,20) z "SU1S"
hold1S(O,21> = "SU2S·

,*** individual ones

,*** same for all

Q=1:AAA=3
do until holdlS(Q,l) ,.IIH
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if hold1S(Q,2) <> "" then
iocr Q

else
Q1 = 1
if q1 = q then iocr q1
do until holdlS(Ql,1) = ""

if ( hold1S(Ql,5) = hold1S(Q,10) and holdlS(Q1,11) = hold1S(Q,6) )_
and ( hold1S(Q1,3) = hold1S(Q,3) and (AAA = 3) ) then

hold1S(Q,2) = holdlS(Q1,1)
exit loop

end if
iocr Ql

IF Ql = Q THEN INCR Ql
loop
iocr Q

end if
loop

fi leS = ctlS(15, 1)+"-sqd."+ctlS(16, 1)
open fileS for append as '2
row = 1
do until leftS(hold1S(row,10),1) = "F"

iner row
loop
xX = FNcritpathX
holdlS(row,10) = "F"+FNtrunS(strS(xX»

for It= 1 to 35
queS = 1111

if holdlS(It,l) = H" then exit for
for j = 1 to 21

queS = queS + holdlS(It,j)
call put5(queS)

next j
write '2, queS

next It

close '2
fileS = ctlS(15, 1)+I-bom."+ctIS(16, 1)

call dumpbom(fileS)
call ~o(lIf-pjt. inf",pjtS(), 15,15)

end sib

clef FNcri tpathX
shared holdlS()

if holdlS(1,2) = HFinPr" and val(hold1S(1,4» = 1 then ,*** one line born
FNcritpathX = val(holdlS(1,8» * val(holdlS(1,19»
exit clef

end if

row = 1
for i = 1 to 35 ,*** load up the initial ones and

if holdlS(I,1) = MH then exit for ,*** do the first test
if val(holdlS(i,4» = 1 then
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cpX(row,1) = val(hold1S(i,2»
cpX(row,2) = val(hold1S(i,8» * val(hold1S(i,19»
cpX(row,3) = 1
incr row

end if
next i

do ~til a = b+1

for i = 1 to 9
upX = cpX(i,1)
for j = i+1 to 10

if cpX(i,1) = cpX(j,1) then
if cpX(i,2) < cpX(j,2) then

cpX(i,2) = cpX(j,2)
end if
cpX(i,3) = cpX(i,3) + cpX(j,3)
cpX( j,1) = 0

,*** clearing duplication

cpX(j,2) = 0
cpX(j,3) = 0

end if
next

next i

for i = 1 to 10 ,*** step to next one
upX = cpX(i,1) : tiX = cpX(i,2) : teX = cpX(i,3)
row = 1
do ~til cpX(i,1) = val(hold1S(row,1»

incr row
loop
if teX = val(hold1S(row,12» then

cprow = i
if hold1S(row,2) = "FinPr" then

FNcritpathX = cpX(cprow,2) + (val(hold1S(row,8» * val(hold1S(i,19»)
exit def

else
cpX(cprow,1) = val(hold1S(row,2»
cpX(cprow,2) = cpX(cprow,2)+ (val(hold1S(row,8» * val(hold1S(i, 19»)
cpX(cprow,3) = 1

end if
end if

next
loop

enddef
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program M-CAL.PRO

OBJECTIVES - calander input and processing program

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~ile chain
Sinclude "connon.pro"
Sinclude "III-Com. pro"
Sinclude "m-fiLe.pro"

caLL go

sub go
locate 4,1 : print "m-ctL.pr"
SincLude "shared. pro"

if z = 1 then
caLL initcaL
yS = ctLS(15,1) : zS = ctLS(17,1)
caLL ~fiLe(yS+"-caL."+zS,caLS(),caLnun,8)
caL L ~o("f-pjt. inf",pjtSO, 15,15)
z = 2
chain "m-create.pbc"

eLseif z = 2 then
caLL fiLL(O,3,4,1,8O,21)
caLL edarray(caLS(),caLnum,7,j)
caLL recaL
yS = ctLS<15,1) : zS = ctLS(17,1)
caL L ~fi Le(yS+"-caL ."+zS,caLSO,caLnun,8)
z = 1
chain "m-edit.pbc"

end if
end sub

, ***** SUBROUTINE BLOCK *****

sub InitCaL
shared caLS(), calnum
do

for i = 1 to caLnum
caLS( i,8) = "N

next

caLL fiLL(O,3,4,1,80,21)
caLL fiLL(15,1,6,20,40,17)
caLL shadowCO,3,6,20,40,17)
x = 7
coLor 14,1
Locate 7,22 : print" Input standard hours availabLe on: "
coLor 15,1
Locate 9,29
Locate 11,29
Locate 13,29

print "MONDAY"
print "TUESDAY"
print "WEDNESDAY"
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locate 15,29 print "THURSDAY"
locate 17,29 print "FRIDAY"
locate 19,29 print "SATURDAY"
locate 21,29 print "SUNDAY"
incr x,2 : calS = FNindataS(x,40,3)
gosub Callnput : calS(1,1) = calS
incr x,2 : calS = FNindataS(x,40,3)
gosub Cal Input : calS(1,2) = calS
incr x,2 : calS = FNindataS(x,40,3)
gosub Cal Input : calS(1,3) = calS
incr x,2 : calS = FNindataS(x,40,3)
gosub Cal Input : calS(1,4) = calS
incr x,2 : calS = FNindataS(x,40,3)
gosub Cal Input : calS(1,5) = calS
incr x,2 : calS = FNindataS(x,40,3)
gosub Cal Input : calS(1,6) = calS
incr x,2 : calS = FNindataS(x,40,3)
gosub Cal Input : calS(1,7) = calS
for i = 1 to 7

calS(1,8) = strS(val(calS(1,8» + (val(calS(1,i»*60»
next i

for i = 2 to calnum
calS(i,1) = calS(1,1) calS(i,2) = calS(1,2)
calS( i,3) = calS(1,3) calS(i,4) = calS(1,4)
calS(i,5) = calS(1,5) calS(i,6) = calS(1,6)
calS(i,7) = calS(1,7) calS(i,8) = calS(1,8)

next

call fill(0,3,19,50,25,5)
call fill(15,4,19,50,25,5)
call shadow(0,3,19,50,25,5)
color 15,4
locate 20,53 : print "Satisfied (YIN): "
SatS = FnlndataS(20,71,3)
satS = FNtrunS(satS)
satS = leftS(satS,1) : call toupper(satS)
do until satS = "Y" or satS = "N"

call faiIsOU'ld
SatS = leftS(FnlndataS(20,71,3),1)
satS = FNtrunS(satS) call toupper(satS)

loop
loop unti I leftS(SatS,1) = "Y"
color 15,4
locate 22,53 : print "Edit calender:"
EdS = leftS(FnlndataS(22,71,3),1)
edS z FNtrunS(edS) : call toupper(edS)
do until satS = "Y" or satS = "N"

call failsOU'ld
edS = leftS(FnlndataS(22,71,3),1)
edS = FNtrunS(edS) : call toupper(edS)

loop

if leftS(EdS,l) = "Y" then
call fill(0,3,4,1,8O,21)
call edarrayS(calS(),calnum,7,flag)
if flag a 1 then call recal
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end if
exit sub

CalInput:
do until FnInNumX(O,24,calS) = 0

caLL failsound
locate x,4S : print "0 to 24"
caLS = FNindataS(x,40,3)
locate x,4S : print" "

loop
return

end sub
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program M-JOB.PRO

OBJECTIVES - main job processing program

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~i le chain
$include "comnon.pro"
$include "m-com.pro"
Sinclude "m-file.pro"

call go

sub go
locate 4,1 : print "m-job.pr"
Sinclude "shared. pro"
if z = 1 then

call newjob
yS = ctlS(15,1)
zS = ctlS(16,1)
call ~o("f-pjt. inf",pjtS(), 15,15)
call pjt~(yS+"- job."+zS, jobS(), jobnun, 15,val(pdtS(6, 1»)
z = 2 ,*** GET BACK TO COPYMENU
chain "m-create.pbc"

elseif z = 2 then
call jobmenu
z = 1
chain "m-edit.pbc"

elseif z = 3 then
call newjob
yS = ctlS(15,1)
zS = ctlS(17,1)

,*** from m-iter

call pjt~(yS+"- job."+zS, jobS(), jobnun, 15,val (pdt$(6, 1»)
z = 3
chain "m-seq.pbc"

else
call scrclear
locate 10,10 : print "PROBLEM WITH Z GOING INTO M-JOB"
end

end if
end sub

, ***** SUBROUTINE BLOCK *****

sub jobmenu
shared jobS(), jobnum, ctlS(), pdtS()
d • 0
do

select case d

case • 0
call menu("JOB PROCESSING",_
"A. Edit Job File","","B. Input New Jobs", ....,"","",_
"Po Previous Menu","","","","","")

color 15,4 : locate 23,8 : print" Select an item: "
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call insound
dS = FNindataS(23,29,1) : call toupper(dS)
d = asc(dS)

color 0,3 : locate 23,8 : print II

color 15,1
case = 65

d = 0
call fill(O,3,4,1,80,22)
call edit job

yS = ctlS(15,1)
zS = ctlS(17,1)
call pjt~(yS+lI- job."+zS, job$(), jobnun, 15,val(pdtS(6, 1»)
call fill(0,3,4,1,80,22)

case = 66
d = 0

call fill(0,3,4,1,8O,22)
call newjob
yS = ctlS(15,1)
zS = ctlS(17,1)
call pjt~(yS+lI- job."+zS, jobS(), jobnun, 15,val(pdtS(6, 1»)
call 1ill(0,3,4,1,80,22)

case = 80
exit select

case else
color 0,3 : locate 23,8 : print II

color 15,1
call shadow(0,3,6,43,34,9)
call 1ill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)
locate 8,45 print II INVALID INPUT

PRESS <space bar>
TO CONTINUE

locate 10,45 : print II

locate 12,45 : print II

call 1ai lsOllld
xS = inputS( 1)

call 1ill(0,3,6,43,35,10)
color 15,1
d = 0
end select

loop until d = 80
end sub

sub newjob
row = 0
for i = 1 to jObnum
if j 00$( i,1) = .111 then ex it 10r
incr row

next i
jobS(O,O) = FNtrunS(strS(row»
call fill(0,7,5,3,75,18)
call shadow(0,3,5,3,75,18)
call 1ill(15,1,6,5,71,16)
color 14,1
loclte 7,7 : print II JOBS PENDING INPUT SCREEN II

loclte 7,45 print "N....mer01 jobs II

color 15,1
lOClte 10,7 print II Product name ••••••••• *"
loclte 11,7 print II Job Number ••••••••••••• "

E.85

II

II

II

II

II



locate 12,7
locate 13,7
locate 14,7
locate 15,7
locate 16,7
locate 17,7
color 14,1
locate 19,7
locate 20,7
color 15,1

~i~ "
print Quantity •..•...••••••. *"
print Transfer Batch Size ..•*"
~i~ "
print Due lJeek .•••••••••••• *"
print Due Day •.••.•••.•.••• *"

print ,,*
print "

Data input required, Z = exit"
Data consistancy checked after final input"

color 14,4 : locate 7,68 print" "irowi"" color 15,1
col = row . 2
do

ac = 1
for i = col+2 to col step -1

if i > 0 then
color 14,1 : locate 9,(35+(10*ac» print "Entry";i
for j = 1 to 8

color 15,1 : locate 9+ j, (35+( 10*ac» print"
next j

"

color 15,1
locate 10,(10*ac)+35 print using "\
locate 11,(10*ac)+35 print using "\
locate 13,(10*ac)+35 print using "\
locate 14,(10*ac)+35 print using "\
locate 16,(10*ac)+35 print using "\
locate 17,(10*ac)+35 print using "\

incr ac
end if

next i

incr col
incr row
color 15,1
caII insound

\"; jobS( i,1)
\"; jobS(i ,4)
\"; jobS(i,3)
\"; jobS(i,10)
\"; jobS( i,5)
\"; jobS( i,6)

jobS(row,O) = FNtrunS(strS(row»

xS = FNindataS(10,33,9) : call toupper(xS)
do until xS <> " " and xS <> ""

call failsound : jobS(row,1) = FNindataS(10,33,9)
loop
if xS = "z" then exit loop
jobS(row,1) = xS
locate 10,32:print H ":color 4,7
locate 10,32:print • H; : print using "\ \";jobS(row,1)
jobS(O,O) = FNtrunS(strS(val(jobS(O,O» + 1»
xl = jobSCO,O)
jnoho = 0

,*** NAME

for f = 1 to jobnuM
if jobS(i,1) a "" then exit for
if val(jobS(i,4» > jnoho then

jnoho = val(jobS(i,4»
end if

next i
for i • 1 to jObnum
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if workS(i,l) = "" then exit for
if val(workS(i,4» > jnoho then

jnoho = val(workS(i,4»
end if

next i
incr jnoho
jobS(row,4) = FNtrunS(strS(jnoho»

locate 11,32:print" ":color 4,7
locate 11,32 : print" "; : print using "\
jobS(row,2) = "No"
xS = FNindataS(13,33,3) : call toupper(xS)
do until val(xS) > 0 or xS = "Z"

call failsound : xS = FNindataS(13,33,3)
loop
if xS = "Z" then exit loop
jobS(row,3) = xS
locate 13,32:print "
locate 13,32:print " ";

\";jobS(row,4)

,••• QUANTITY

":color 4,7
print using "\ \";job$(row,3)

xS = FNindata$(14,33,3) call toupper(xS) ,••• TRANSFER BATCH
do until val(x$) > 0 or xS = "Z"

call failsound : x$ = FNindataS(14,33,3)
loop
if xS = "Z" then exit loop
jobS(row,10) = x$
locate 14,32:print "
locate 14,32:print " ";

":color 4,7
print using "\ \";jobS(row,10)

x$ = FNindata$(16,33,3) : call toupper(xS)
do unti l (val(xS) > 0 and val(xS) < 105) or (x$ = "Z")

call failsound : xS = FNindataS(16,33,3)
loop
if xS = "Z" then exit loop
jobS(row,s) = x$

,••• WEEK

if val(jobS(row,s» < 10 then
jobS(row,s) = "OO"+jobS(row,s)

elseif val(job$(row,s» < lOO then
job$(row,s) = "0" + jobS(row,s)

end if
locate 16,32:print" ":color 4,7
locate 16,32 : print" "; : print using "\ \";job$(row,s)

xS = FNindata$(17,33,3) ,••• DAY
do unti l (val(xS) > 0 and val(xS) < 8) or (x$ = "Z")

call failsound : xS = FNindataS(17,33,3)
loop
if xS = "l" then exit loop
job$(row,6) 0: xS
if val(job$(row,6» < 10 then jobS(row,6) = "0"+job$(row,6)
locate 17,32:print" ":color 4,7
locate 17,32 : print" "; : print using "\ \"ijob$(row,6)

job$( row, 7) = "00"
job$(row,8) "00"
jobS(row,9) = "1"
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call fill(15,1,10,32,12,9)
locate 20,62 : print "
color 14,4 : locate 7,68

loop I.I'ltil row = jobnun

"
print II lI;row;" .. color 15,1

if xS = "Z" then
jObS(O,O) = strS(row-1)
for i = 0 to 15

jObS( row, i) = '"'
next

end if
end sub

sub prncol1
shared jObSO, jobnun, col

ac = 1
for i = col+2 to col step -1

if i > 0 then
color 14,1 : locate 9,(35+(10*ac» print "Job ";i
for j = 1 to 8

color 15,1 : locate 9+ j,(35+( 10*ac» print"
color 15,1 : locate 9+j,(35+(10*ac»

"

print using "\
next
incr ac

end if
next i

\"; jObS( i,j)

end sub

sub EditJob
shared jObSO, jobnun, row, icon

call fill(O,3,4,1,80,22)
row = 0
for i = 1 to jObnum

if jObS(i,1) = "" then exit for
incr row

next i
jobrow = row
do

call fill(O,7,5,2,78,19)
call fill(15,1,6,3,76,17)
call fill(O,7,10,15,50,7)
color 14,1
locate 7,15 : print" JOBS PENDING EDITOR "
color 14,7
locate 12,18 : print "NUIb!r of jobs defined ••••••••••••• ";jobrow;" "
locate 14,18 : print "Which job to Edit? (Z=exit) •••••••• "
rowS '" FNindataS(14,55,5) : call toupper(rowS)
if rowS '""l" then exit loop
color 14,0 : locate 20,6
print" use ";chrS(24)chrS(25);" <enter> to edit <end> to exit ";
call fill(15, 1,10, 15,50,7)
row '"val(rowS)
color 15,1
locate 9,5 : print" Product ••••••••••••••••• "
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color 4,7 : locate 9 32 : print " "ijobS(row,1)i" " : color 15,1
locate 10,5 print Scheduled ............... "ijobS(row,2)
locate 11,5 print Quantity ................ ":jobS(row,3)
locate 12,5 print Job Nunber .............. "ijobS(row,4)
locate 13,5 print Due \leek ................ "i jobS( row,5 )
locate 14,5 print Due Day ................. "ijobS(row,6)
locate 15,5 print Due Hour ................ ":job$(row,7)
locate 16,5 print Due Minute .............. ":jobS(row,8)
locate 17,5 print Priority ................ "ijobS(row,9)

icon =
do

do

xS = inkeyS
loop I.I'ltil len(xS) > 0
if asc(midS(xS,1,1» z 13 then

call changejob
end if
if len(xS) = 2 then

x = asc(midS(xS,2,1»
select case x

case = 79
exit loop

case = 80
incr icon
if icon < 10 then

color 4,7 locate icon+8,32
color 15,1 : locate icon+7,32

else
decr icon
call failsound

end if
case = n

decr icon
if icon> 0 then

color 4,7 locate icon+8,32
color 15,1 : locate icon+9,32

else
incr icon
call fai lsound

end if
case = 90

case else
call fai lsound

end select
end if
x$ = ""

loop I.I'ltilXS = "l" or xS = "z"
loop I.I'ltil a = a+1

end sub

sub changejob
shared icon, jobS(), jobnuII, row

select Clse icon
case = 1

jobS(row,1) = FNindataS(9,55,10)

print" "ijobS(row,icon)i" "
print" "ijobS(row,icon-1):" "

print" "ijobS(row,icon)i" "
print" "ijobS(row,icon+1)i" "
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locate 9,32:print "
color 4,7:locate 9,32:print " "ijobS(row,1);" "

case ::2
jobS(row,2) = FHindataS(10,55,10)
locate 10,32:print "
color 4,7 : locate 10,32 : print" "i jobS(row,2)i" "

case = 3
jobS(row,3) = FHindataS(11,55,10)
locate 11,32:print "
color 4,7: locate 11,32 : print" "ijobS(row,3)i" "

case ::4
jobS(row,4) = FHindataS(12,55,3)
locate 12,32:print "
color 4,7: locate 12,32 : print" ";jobS(row,4);" "

case = 5
jobS(row,5) = FHindataS(13,55,4)
locate 13,32:print "
color 4,7: locate 13,32 : print" ";jobS(row,5);" "

case = 6
jObS(row,6) = FHindataS(14,55,4)
locate 14,32:print " "

"

"

"

II

"

color 4,7: locate 14,32 : print II "; jObS(row,6);" "
case = 7

jObS(row,7) = FHindataS(15,55,5)
locate 15,32:print " "
color 4,7:locate 15,32:print II "ijobS(row,7);" II

case ..8
jObS(row,8) ..FHindataS(16,55,20)
locate 16,32:print II "
color 4,7:locate 16,32:print II ";jObS(row,8);" II

case ..9
jObS(row,9) = FHindataS(17,55,10)
locate 17,32:print II

color 4,7:locate 17,32:print " ";jobS(row,9);" "
case = 10

jObS(row,10) = FNindataS(18,55,10)
locate 18,32:print "
color 4,7:locate 18,32:print II ";jObS(row,10);" "

case = 11
jObS(row,11) = FNindataS(19,55,10)
locate 19,32:print "
color 4,7: locate 19,32:print " ";jobS(row, 11);" "

case" 12
jObS(row,12) :: FNindataS(20,55,10)
locate 20,32:print II

color 4,7:locate 20,32:print " ";jObS(row,12);" "
case = 13
jobS(row,13) = FNindataS(21,55,10)
locate 21,32:print "
color 4,7:locate 21,32:pr;nt II ";jObS(row,13);" "

case = 14
jObS(row,14) = FNindataS(22,55,10)
locate 22,32:print II

color 4,7:locate 22,32:print " ";jObS(row,14);" "
case" 15

jObS(row,15) ..FNindataS(23,55,10)
locate 23,32:print "
color 4,7:locate 23,32:print " "ijObS(row,15)i" "

"

"

"

"

"

"

..
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case else
for i = 1 to 2

ca II insol.W1d
call failsol.W1d

next i
end select

end sub

sub DumpjOb(fileS)
shared jObS(), resources
open fileS for output as 15

for i = 1 to resources
if jObS(i,1) = '"' then exit for
OutBufS = ""
for j = 0 to 15

OutBufS = OutBufS + jObS(i,j) + "\"

next j
write #5, OUtBufS

next i
close #5

end sub

sub RestorejOb(fileS)
shared jObS(), resources
open fileS for input as 14
n = 1
for i = 1 to resources

n = 1
if eof(4) then exit for
input 14, xS
for j = 0 to 15

y = instr(n,xS,"\")
jObS(i,j) = midS(xS,n,y-n)
n = y+1

next j
next i
close 14

end sub
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program M-RES.PRO

CONTENTS - all the resource processing routines

Edition 1.0 Version 1.0 1/1/91

Manufacturing Simulation and Analysis

copyright S Hurley and Dr J Driscoll

Sc~ile chain
Sinclude "conmon.pro"
Sinclude "m-com.pro"
Sinclude "m-file.pro"

,*** NOTE:
,*** Special uses of some of the fields in the sqd record for the FinPr.
,*** srtS = total set up time on the critical path (cp)
,*** fins = total number of machines on the cp.
,*** The tft on the F is for the tft for no set up and lot size of one.
,*** jnoS = the longest processing time (lpt) of a resource on the cp.
,*** The formula then for calculating the cp is
,*** cp = time for lfl + (Process batch· 1) * lpt
,***
'***
,*** These are cleared up when the sqr database is generated.
,***
call go

sub go
Sinclude "shared. pro"

if z = 1 then
call inputres
VS = ctlS(15,1) : zS = ctlS(17,1)
call ~res(VS+"-mac."+zS)
call ~0("f-pjt.inf",pjtS(),15,15)
z = 2
chain "m-create.pbc"

elseif z = 2 then
call global input
VS = ctlS(15,1) : zS = ctlS(17,1)
call ~res(yS+"-mac."+zS)
z = 2
chain "m-create.pbc"

elseif z = 3 then
call resmenu
VS = ctlS(15,1) : zS = ctlS(17,1)
call ~res(VS+"-mac."+zS)
z = 1
chain "III-edit.pbc"

end it
end sub

I ***** cOMMON SUBROUTINE BLOCK *****

sub resmenu
shared ..cS(), resources, siMS(), row, icon
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d = °
do
select case d

case = °
row = °
for i = 1 to resources

if macS( i,1) = ,,,, then ex it for
incr row

next
call scrclear
call border
call menu("UNIVERSAL TRANSFER MENU", "A. Inp.lta Universal Transfer",_
"","B. Global lnp.lt",'''',"C.Edit a Universal Transfer","",_
"","Z. Exit to previous menu","","","","")

color 14,1
locate 19,9 print row;" UT's defined"
color 15,1
locate 22,7 : print" Select an option: "
xS = FNtrunS(FNindateS(22,27,3»
d = asc(xS)

case = 65
d = 0
call fill(O,3,4,1,80,22)
call inp.ltres
call fill(0,3,4,1,80,22)

case = 66

d = 0
call fill(0,3,4,1,80,22)
call globalinp.lt
call fill(0,3,4,1,80,22)

case = 67
d = 0
call fill(0,3,4,1,80,22)
call editres
call fill(0,3,4,1,80,22)

case = 80
exit select

case = 90
exit loop

case else
color 15,4
locate 18,22 print "INVALID CHOICE PRESS <space bar>";
call failsOU'"ld
xS = inp.ltS(1)
d = 0

end select
loop IIIti1 d = 80

end sib

sub EditRes
shared mnS(), macS(), resources, row, icon

row = 0
for i = 1 to resources

if MBc$(i,1) • NH then exit for
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call fill(15, 1,6,3,76, 19)
call fill(0,7,9,15,50,13)
color 14,1
locate 7,15 : print" UNIVERSAL TRANSFER EDITOR
nunrow;" U.T .'s Defined"
color 4,7
locate 10,21 print "0 P T ION SOl
color 14,7
locate 12,22
locate 13,22
locate 15,22

incr row
next i
nunrow = row
do

II•.......... ,_

print HA.
print "tI.
print liZ.

Global editor"
Input Specific Resource NUlber"
Exit editor"

color 4,7
locate 18,25 print "Select an option:" rowS = FNindataS(18,44,3)
if rowS = HZ" then

exit sub
elseif rowS <> "A" then

call fill(0,1,9,15,50,13)
color 14,1
locate 7,15 : print" UNIVERSAL TRANSFER EDITOR ••••.• editing nUlber •.•• ";rowS
color 14,0 : locate 24,6
print" use ";chrS(24)chrS(25);" : <enter> to edit : <end> to exit ";
call fill(15,1,10,15,50,7)
row = val(rowS)
color 15,1
locate 9,5
color 4,7 :
locate 8,5
locate 10,5
locate 11,5
locate 12,5
locate 13,5
locate 14,5
locate 15,5
locate 16,5

: pr int H Resource name II

locate 9,32 : print" ";macS(row,1);" II : color 15,1
print II

print" Resource code ••••••••••• ";macS(row,2)
print" Resource group .••.•••.•• ";macS(row,3)
print" SillLlltaneousworking •••• ";macS(row,4)
print" Performance factor ";macS(row,5)
print" Operational YIN ";macS(row,6)
print" Set Up ti_ ";macS(row,7)
print" Start Resource Logic •••• ";macS(row,8)

,*** input queue to resource.
locate 17,5 : print" Finish Resource Logic ";macS(row,9)

,*** resource to output.
locate 18,5 : print II Start Que OUt Logic ••••• ";mac$(row,10)

,*** put in output que processing time.
locate 19,5 : print" Finish Que OUt Logic.... ";macS(row,11)

,*** output que to input que or remove.
locate 20,5 print" Out Que Length
locate 21,S
locate 22,S
locate 23,5

icon '"

";mac$(row,12)
print" In Que Length ••••••••••• ";mac$(row,13)
print II Compo Que Length •••••••• ";mac$(row,14)
print II Dispatching Rule •••••••• ";mac$(row,15)

do
do

xS '" inkeyS
loop until len(xS) > 0
if .,c(MidS(xS,1,1» '"13 then

call Bcrclear
call fill(15,1,6,3,76,19)
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call fill(0,7,9, 15,50, 13)
call changeres2

end if
if len(xS) = 2 then

x = asc(midS(xS,2,1»
select case x

case = 79
exit loop

case = 80
iner icon
if icon < 16 then

color 4,7 locate icon+8,32
color 15,1 : locate icon+7,32

else
decr icon
call failsound

end if
case = n

deer icon
if icon> 0 then

color 4,7 locate icon+8,32
color 15,1 : locate icon+9,32

else
iner icon
call failsound

end if
case else

call fai lsound
end select

end if

print" ";m8cS(row,icon);" "
print" ";lII8cl(row,icon-1);" "

print" ";m8cl(row,icon);" "
print" ";m8cl(row, icon+1);" "

xl = ""
loop until XI .."l" or xl = "z"

else
row = 1
call fill(0,7,9, 12,58, 13)
color 15,7
locate 10,30 print"G LOB ALE 0 ITO R"
color 4,7
locate 12,15
locate 13,15
locate 14,15
locate 15,15
locate 16,15
locate 17,15
locate 18,15
locate 12,45
locate 13,45
locate 14,45
locate 15,45
locate 16,45
locate 17,45
color 15,7
locate 20,20
do

print "A. Resource group"
print "B. Silll.lltaneousworking"
print "c. Performanee factor"
print "D. Operational Y/N"
print "E. Set Up time"
print "F. Start Resource Logic"
print "G. Finish Resource Logic"
print "H. Start Que Out Logic"
print HI. Finish Que OUt Logic"
print HJ. OUt Que Length"
print "K. In Que LengthH
print "L. C~ Que Length"
print .....Dispatching Rule"

print "Select a variable (Z=exit):"

xl = FNindataS(20,50,3)
if xl ..HZH then exit loop
icon. a5c(FNtrunS(xl» - 62

call changer.52
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yS = macS(row,icon)
for i = 1 to resources

if macS(i,1) = .11. then exit for
macS(i,icon) = yS

next i
loop U'\til xS = "l"

end if
loop U'\til a = a+1

end sub

sub globalinput
shared macS(), resources, simS(), row, icon

,*** row = the number of resources already defined

row = 0
for i = 1 to resources

if macS(i,1) = "" then exit for
incr row

next
call fill(0,3,4,1,80,21)
call fill(0,7,6,4,74,15)
call shadow(0,3,6,4,74,15)
call fill(15,1,7,7,68,13)
call shadow(0,7,7,7,68,13)
color 14,1
locate 8,18 : print II RESOURCE DEFINITION SCREEN (global)"
locate 18,30 : print "Nunber of resources defined •••••"
color 4,7 : locate 18,65 : print" "irowi" " : color 15,1
locate 12,10 : print" How many resources to globally define (z=exit):"
todefS = FNindataS(12,60,2)
do until val(todefS) > 0 or (leftS(todefS,1) = "l" or leftS(todefS,1) = liZ")

call fai lsound
todefS = FNindataS(12,60,2)

loop
if leftS(todefS,1) = "l" or leftS(todefS,1) = "z" then exit sub

incr row
call fill(15,1.9,7,68,7)
locate 10,15 : print "Individual Name Input"
e = 1
for j = row to resources

if j z (val(todefS) + row) then exit for
locate 13,17 : print "N8IIIeof Resource"iji" :"
macS(j,O) • FNtrunS(strS(j»
zS = FNindataS(13,40,10) : call toupper(zS)
do

flag z °
for k • 1 to resources

if ..cS(k,1) • "" then exit for
if zS. macS(k,1) then

flag = 1 : exit for
end if

next k
if flag = 1 then

call fai lsound
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call fill(15,4,15,20,40,2) : color 15,4
locate 15,23 print "NAME ALREADY USED FOR RESOURCE "ilt
locate 16,23 print" press <space bar> to continue"

call spce
call fill(15,l,15,20,40,2)

zS = FNindataS(13,40,10) : call toupper(zS)
end if

loop until flag = D
macS( j, 1) = zS

next j
call fill(0,3,4,l,80,21)
call fill(15,1,6,4,74,19)
call shadow(O,3,6,4,74,19)
flag = val(todefS)
call defaultres(flag)
if flag <> 0 then

for icon = 2 to 10
call changeres2

next icon

for i = row+1 to row+val(todefS)-1
for j = 2 to 15

macS(i,j) = macS(row,j)
next j

next
end if

end sub

sub InputRes
shared macS(), resources, simS(), row, icon
do

row = 0
for i = 1 to resources
if macS( i,1) = "" then exit for
incr row

next i
call fill(O,3,4,1,80,21)
call fill(15,1,6,4,74,19)
call shadow(O,3,6,4,74,19)
incr row
macS(row,O) = fntrunS(strS(row»
call border
icon = 1 : call changeres2
flag = 1

,*** flag is the number of resources to globally define

call defaultres(flag)
if flag <> 0 then

for icon z 2 to 10
call changeres2
if icon = 1 and ~cS(row,1) = HZ" then

macS(row,1) =""
deer row
exit .ub

end if
next icon
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end if
call fill(0,4,18,40,35,5)
call shadow(0,3,18,40,35,5)
color 14,4
locate 19,43 : print "Input another resource (YIN)?"
xS ,. leftS(FNindataS(21,55,3),1) : call toupper(xS)
do !.IItilxS ,. llyn or xS ,."N"

call failsound
xS,. leftS(FNindataS(21,55,3),1) call toupper(xS)

loop
'xS ,."N"

loop !.IItilxS" "N" or xS ,."n"

end sib

sib defaultres(flag)
shared macS(), resources, row

call fill(0,7,9, 15,50, 13)
call shadow(0,1,9,15,50,13)
locate 7,7 : print" RES<lJRCE DEFINITION DEFAULT VALUES >>>>>>>>>"
color 14,7 : locate 10,21 print "Code •••••••••••••••••••• II.,
color 4,7 : print "0"
color 14,7 : locate 11,21 print "Group ••..••..•••...••.•• II.,
color 4,7 : print "0"
color 14,7 : locate 12,21 print "Sinultaneous Working •••• II.,
color 4,7 : print "1"
color 14,7 : locate 13,21 print "Performance Factor •••••• II.,
color 4,7 : print "100"
color 14,7 : locate 14,21 print "Operat ional •••••••••••.• II.,
color 4,7 : print "Yes"
color 14,7 : locate 15,21 print "Set Up Time ••••••••••••• II.,
color 4,7 : print "0"
color 14,7 : locate 16,21 print "La~h Logic •••••••••.•• II.,
color 4,7 : print "Parallel"
color 14,7 : locate 17,21 : print "Unload Logic IIi

color 4,7 : print "To OUtput Queue"
color 14,7 : locate 18,21 print "Queue Lengths ...........• Ii

color 4,7 : print "20"
color 14,7 : locate 19,21 print "Loading Rule •••••••••••• ";
color 4,7 : print "FCFS"

color 15,1
locate 23,7
print" Do you wish to accept this default resource definition (YIN): "
xS,. FNindataS(23,71,3) : call toupper(xS) : xS = leftS(xS,1)
do !.IItilxS ,."Y" or xS .."N"

call failsound : xS = FNindataS(23,71,3)
call toupper(xS) : xS = leftS(xS,1)

loop

if xS ,."Y" then
for i = 1 to flag

macS(row,2) ,."0"
macS(row,3) '""0"
I118cS(row,4)= "1"
I118cS(row,5) .."100"
I118cS(row,6) • "Yes"
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macS(row,7) = "0"
macS(row,8) = "000102030607080910"
macS(row,9) "010304"
macS(row,12) = "20"
macS(row,13) = "20"
macS(row,14) "20"
macS(row,15) "2"

MACS(ROW,10) = "01"
MACS(ROW,11) = "010203"

incr row

flag = 0
next

end if
end sLb

sLb changeres2
shared macS(), icon, row, resources

call fill(0,7,9,15,50,13)
call shadow(0,1,9,15,50,13)
color 14,1
locate 7,7 : print" INPUT OPTIONS FOR DEFINING RESOURES »»»>>>"
select case icon

case = 1
color 4,7
locate 10,21 print "RESOURCE NAME"
color 14,7
locate 12,22 print "Input a name (z=exit)
color 4,7
locate 18,25 print "Name input:" zS = FNindataS(18,40,10)
call toupper(zS)
do

flag = 0 : k = 0
do

incr k
if zS = macS(k,1) then flag =

loop until flag = 1 or k = row
if flag = 1 then

call failsound
call fill(15,4,15,20,40,2) : color 15,4
locate 15,23 print "NAME ALREADY USED FOR RESOURCE ";k
locate 16,23 : print" press <space bar> to continue"

call spee
call fill(15,7,15,20,40,2)

zS a FNindataS(18,40,10) : call toupper(zS)
end if

loop until flag = 0
macS(row,1) z zS

color 15,1 : locate 7,55 print"
case = 2

color 4,7
locate 10,21 : print "RESOURCE CODE AND GROUP"

color 14,7
locate 12,22 : print "Input the resource code and group."

"
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locate 13,22 print .. ,.
locate 14,22 print n II

locate 15,22 print II II

color 4,7
locate 18,25 : print "Input the resource code:"
locate 20,25 : print "Input the resource group:"
xS = FNindataS(18,52,4)
macS(row,2) = FNtrunS(strS(val(xS»)
color 4,7
xS = FNindataS(20,52,4)

macS(row,3) = FNtrunS(strS(val(xS»)
color 15,1 : locate 7,55 : print" "

case = 3
color 15,1 : locate 7,55 : print "Sinulataneous working"

color 4,7
locate 10,21
color 14,7
locate 12,22
locate 13,22
locate 14,22

print "SIMULTANEClJS WORKING"

print "Input the numer of parts that the"
print "resource can work on silllJltaneously."
print "A numer between 1 and 10."

color 4,7
locate 18,25 print "Select an option:" xS = FNindataS(18,44,2)
do until val(xS) > 0 and val(xS) < 11

call failsCUld
xS = FNindataS(18,44,2)

loop
macS(row,4) = FNtrunS(strS(val(xS»)
color 15,1 : locate 7,55 : print _ "

case = 4
color 4,7
locate 10,21 : print "PERFORMANCE FACTOR"
color 14,7

locate 12,22 print "Ex_..,les:"
locate 14,22 : print" 100X = Operating at normal speed"
locate 15,22 : print" SOX = Running at half speed"

color 4,7
locate 18,20 : print "Input a Figure between 0 and 100:"
xS = FNindataS(18,55,3)
do until (val(xS) > 0 and val(xS) < 101) or xS = "0"

call failsCUld
xS = FNindataS(18,55,3)

loop
macS(row,5) = FNtrunS(xS)
color 15,1 : locate 7,55 : print" "

case ..5
color 4,7
locate 10,21 : print "OPERATIONAL"

color 14,7
locate 12,22 : print "Resource available for manufacture"

color 4,7

color 14,7

locate 14,22 print "A. No"
locate 15,22 print "B. Yes"

color 4,7
locate 18,25 : print "Select an option:" : xl = FNindataS(18,44,1)
do until (xl • "A" or xl .."a") or (xl • "B" or xl· -b")
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ca II fa ilscx.n::l
x$ = FNindata$(18,44,1)

loop
mac$(row,6) = "Yes"
if xS = "A" or xS = "a" then macSerow,6) = "No"
color 15,1 : locate 7,55 : print" "

case = 6
color 4,7
locate 10,21 print "SET UP TIME"
color 14,7
locate 12,22 print "Input a figure in minutes"

locate 14,22 : print 1111

locate 15,22 : print H"

color 4,7
locate 18,25 : print "Input a nuwmer:" xS = FNindataS(18,44,3)
do liltil xS = "0" or va lexS) > 0

call failscx.n::l
xS = FNindataS(18,44,3)

loop
macS(row,7) = FNtrlllSexS)
color 15,1 : locate 7,55 : print" "case = 7
color 4,7
locate 10,21 : print "LAUNCH JOB LOGIC"
color 14,7

locate 12,22 print "A. Serial: Part then Conponent queue"
locate 13,22 print "B. Serial: Coq:»onent then Part queue"
locate 14,22 print "C. Parallel: Queues ConOined "
locate 15,22 print II "
locate 16,22 print 1111

color 4,7
locate 18,25 : print "Select an option:"
xS = FNindataS(18,44,1) : call toupper(xS)

do IIItil CxS = "A" or xS = "B") or (xS = "C")
call fai lscx.n::l
xS = FNindataS(18,44,1) : call toupper(xS)

loop

if xS = "A" then
maeSCrow,8) = "0001020304070809000102030507080910"

elseif xS = "B" then
maeSCrow,8) = "0001020305070809000102030407080910"

elseif xS = "C" then
maeScrow,8) = "000102030607080910"

end if

color 15,1 : locate 7,55 print"
, screen 0,1,1,1

case = 8
color 4,7
locate 10,21 : print "UNLOAD RESOURCE LOGIC"
color 14,7

locate 12,22 : print "A. Move to output queue"
locate 13,22 : print "B. Move to next reouree input queue"

"

color 4,7
locate 18,25 : print "Select an option:"
xS a FNindataSC18,44,1) : call touppercxS)

do IIItil ase(xS) > 64 and ase(xS) < 67
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call fai lsOU'ld
xS FNindataS(18,44,1) call toupper(xS)

loop

if xS = "A" then macS(row,9) = "010304"
if xS = "B" then macS(row,9) = "020304"

,*** need to sort out the logic of this inside the one that moves the one from
,*** the work centre to the output queue.

color 15,1
case = 9

color 4,7
locate 10,21 : print "QUEUE LENGTHS"

color 14,7
locate 12,22 print "Part queue length:"
locate 14,22 : print "Con.,onent queue length:"
locate 16,22 : print "OUtput queue length:"
xS = FNindataS(12,48,3)

locate 7,55 : print" "

do until val(xS) > 0 or xS = "0"
call failsound : xS = FNindataS(12,48,3)

loop
macS(row,13) = xS
color 14,7
xS = FNindataS(14,48,3)
do until val(xS) > 0 or xS = "0"

call failsOU'ld : xS = FNindataS(14,48,3)
loop
macS(row,14) = xS
color 14,7
xS = FNindataS(16,48,3)
do until val(xS) > 0 or xS = "0"

call failsound : xS = FNindataS(16,48,3)
loop
macS(row,12) = xS
color 15,1 : locate 7,55 print"

case = 10
II

color 4,7
locate 10,21 : print "LOADING RULE"

color 14,7
locate 12,22 print "A. RND (Randan)"
locate 13,22 print "B. FCFS (First come first served)"
locate 14,22 print "c. SPT (Shortest Processing Time)"

locate 15,22 print "D. EDD (Earliest Due Date)"
locate 16,22 print "E. CRL (Criticality List)"

color 4,7
locate 19,25 : print "Select an option:"
xS • FNindataS(19,44,1) : call toupper(xS)
do until asc(xS) > 64 and asc(xS) < 70

call fai lsound
xS = FNindataS(19,44,1) : call toupper(xS)

loop

if xS '""A" then
macS(row,15) = "1"

elseif xS = "B" then
macS(row,15) = "2"

elseif xS = "C" then
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macS(row,15) = "3"
elseif xS = "0" then

macS(row,15) = "4"
elseif xS = "E" then

macS(row,15) = "10"
end if

color 15,1 : locate 7,55 print"
macS(row,10) = "01"
macS(row,11) = "010203"

case else
for i = 1 to 2

call inscxm
call failscxm

next i
end select

end sub
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program M-PJINT.PRO

OBJECTIVES - This program will inialise all the project files
by putting the headers or row names in for all files.

Edition 2.0 Version 2.0 20/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

SCClq)ile chain
Sinclude "connon.pro"
SinchJde "m-com.pro"
Sinclude "m-file.pro"

call go

sl.b go
locate 4,1 print "III-pjint."
Sinclude "shared. pro"

if z = 1 then
call pjtinit
xS = ctlS(1S,1)
yS = "inf"
call dump(xS,yS,val(pdtS(6,1»)
call waitoff
z = 3
chain "m-ctl.pbc"

else
call failsOU'ld
call scrclear
locate 10,10 :print ""'HOOPSII! did not set z when chaining back to m-pjint"
fgS=inputS(9)

end if
end sl.b

, ***** SUBROUTINE BLOCK *****

sl.b pjtinit
shared pjtS(), resources, JobNum
shared pdtS(), bomhoS(), calS(), job$(), macS(), queuesS()
shared rltjS(), rltmS(), rltgS(), lIll1S(),qm1S(), workS()
shared lsS(), crS(), shS(), lsX(), sqS(), bnschS(), sqnum, bnnum, calnum

,***************************************************************************
,*** SET UP PROJECT DATA FILE
,***

pdtS(O,O) = "Project Control File"
pdtS(1,0) = IIGlobal set up" :pdtS(1,1) = "011 'the set up time for all UT's
pdtS(2,0) = "Model Runing II:pdtS(2,1) = "1" 'which model running.

1-normal, 2-~1, 3-lm2, 4-ls
pdtS(3,0) = "LS from to " :pdtS(3, 1) = "000000"
pdtS(4,0) = "Perd's to si~ :pdtS(4,1) = "111
pdtS(S,O) = "No Min In Si.....:pdtS(S,1) .."0"
pdtS(6,0) z "Period Count II :pdtS(6,1) = "ooon 'start at one
pdtS(7,O) = "Buc len days II :pdtS(7,1) = n7"
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pdtS(8,0)
pdtS(9,0)
pdtS(10,O)
pdtS(11,0)
pdtS(12,0)
pdtS(13,0)

"End-Now& " :pdtS(8,1) = "a"
"Over-run " :pdtS(9,1) = "0"
"No Per To Simi' :pdtS(10,1) .."1" 'stop at end of period
IOCRSel Method" :pdtS(11,1) = "2"

= "SH Sel Method" :pdtS(12,1) = "2"
= IOCRNl.IICer ":pdtS(13,l) = "0"

pdtS(14,0) "SH Nl.IICer " :pdtS(14,1) "0"
pdtS(15,0) = "Globel TBatch" :pdtS(15,1) = "10"
pdtS(16,0) = "TB method ":pdtS(16, 1) = "1"
pdtS(17,O) = "Set Up YIN ":pdtS(17,1) = "1"
pdtS(18,0) = "Set Up source" :pdtS(18,1) = "1"

"1"pdtS(19,0)
pdtS(20,0)
pdtS(21,0)
pdtS(22,0)
pdtS(23,0)
pdtS(24,0)
pdtS(25,0) =
pdtS(26,0) =
pdtS(27,0) =
pdtS(28,0)
pdtS(29,O)
pdtS(30,0)
pdtS(31,0)
pdtS(32,0)
pdtS(33,0)

"Loading Rule" :pdtS(19,1) =
= "LR method ": pdtS(20,1 )
= ''DueD Offset " :pdtS(21,1)
'""Tardy Tolerae" :pdtS(22,1)
'"''Unload Rule ":pdtS(23, 1)

"1"
'""0" 'measured as a l of tft
'""1" 'measured in days
.. "1"

"UR Method ":pdtS(24,1)
"Screen Disply" :pdtS(2S,1)
"Var Monitor 1" :pdtS(26,1)
"Var Monitor 2" :pdtS(27,1)

"1"
= "1"
= "5" 'learning system
= "ALL"

= "Step to file
'""Weight 1
= "Weight 2
= "Weight 3
= "Weight 4

:pdtS(28,1) = "1"
:pdtS(29,1)
:pdtS(30,1)
:pdtS(31,1)
:pdtS(32,1)
:pdtS(33,1)

::"0.3333"
= "0.3333"
= "0.3333"
= "0.3333"
'""" 'which cr update in LS'"IOCRMethod LS

pdtS(34,O) = "DR Method LS :pdtS(34,1) '""" 'which DR using
pdtS(35,0) '""D~ FileAfter :pdtS(3S,1) = "1" 'write to disle after period
pdtS(36,O) = "LS up after" :pdtS(36,1) = "6" 'update LS after period
pdtS(37,0) = "D~ Run After" :pdtS(37,1) = "1" '~ to run after period
pdtS(38,O) = "Jobs In every" :pdtS(38,1) = "2" 'allow job input every x buc.

'105 switches off - in m-iter
pdtS(39,0) = "Per then ~" :pdtS(39,1) ,."1" ,
pdtS(40,0) = "Clr Bn " :pdtS(40,1) = "a" '1 means clear Crit List.
pdtS(41,0) = "Due date off" :pdtS(41,1) = "a" 'Due Date offset
pdtS(42,0) = "Late Toleranc" :pdtS(42,1) = "a" 'Lateness tolerance in hours
pdtS(43,0) = "Start Week ":pdtS(43,1):: "001"
pdtS(44,O) = "Start Day ":pdtS(44,1) = "01"
pdtS(4S,0) = "Start Hour ":pdtS(4S,1) = "00"
pdtS(46,0) = "Start Minute" :pdtS(46,1) = "00"
pdtS(47,0) = "Current Week" :pdtS(47,1) = "001"
pdtS(48,O) .."Current Hour" :pdtS(48,1) = "01"
pdtS(49,0) '""Current Day" :pdtS(49,1) = "00"
pdtS(SO,O) = "Current Min ":pdtS(SO, 1) = "00"

,***************************************************************************
,*** SET UP CALANDER FILE
,***

calS(O,O) = "Calendar"
calS(0,1) .."Monday"
calS(0,2) ,."Tuesday"
calS(0,3) .."Wednesday"
calS(0,4) = "Thursday"
calS(O,S) = "Friday"
calS(0,6) = "Saturday"
calS(O,7) = "SLnday"
calS(O,8) .."TOTAL"

E.107



for i = 1 to calnum
calS(i ,0) = "W" + FnTrun$(strS(i»

next i

for i = 1 to 8
for j = 1 to calnum

caIS(j, i) = ""
next j

next i

,****••*••••••••••••••••••••••**•••••••••••••*••••••*•••••••••*•••••••••***.
,*•• SET UP JOB FILE
,.**

jobS(O,O) = "0"
jobS(0,1) = "Product"
jobS(O,2) = "Sch'd"
jobS(0,3) = "Quan'Y"
jobS(0,4) "Job No."
jobS(0,5) = "Due Weeic"
jobS(0,6) = "Due Day"
jobS(O,7) = "Due Hour"
jobS(0,8) = "Due Min"
jobS(0,9) "Priority"
jobS(0,10) = "Tr Batch"
jobS(O,11) = "BicH
jobS(O,12) = "Bic"
jobS(0,13) = "Bic"
jobS(O,14) = "Bic"
jobS(O,15) "Bic"

for i = 1 to 15
for j = 1 to JobNum

jobS(j, i) = ""
next j

next i

,••••••••••••••••••••••••••••••••••••••••••••••••*••*••••••*••••••••••*•••••
,*•• SET UP RESOURCE/MACHINE FILE
,***

macS(O,O) = " Resource Definition File"
macS(0,1) = "Name"
macS(O,2) "Code"
maeS(O,3) "Group"
maeS(0,4) = "SilllWicg"
maeS(O,5) = "Perf Fae"
maeS(O,6) = "Operatio"
maeS(O,7) '"'"Set Up"
maeS(O,8) "Piic Jo L"
maeS(0,9) = "unload L"
maeS(O,10) = "OUtHol L"
macS(O,11) = "Toln L"
macS(O,12) = "OUtQ Len"
macS(0,13) = "InQu Len"
maeS(O,14) = "ComQu Le"
macS(O,15) = "Dis Rule"

for i =
for j

to resources
= 1 to 15
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macS(i,j) = ""
next j

next i

'***************************************************************************
,*** SET UP QUEUE STATUS STATISTICS
,***

queues$(O,O)
queues$(O,1) =
queues$(O,2)
queues$(O,3) =
queues$(O,4)

"Queue Status"
"C~t"
"Part "
"Resource "
"Output "

for i = 1 to resources
queuesS(i,O) = FNtrunS(strS(i»
for j = 1 to 4

queues$ (i,j) = 1111

next j
next i

,************************** •• *********************************.*******.*****
,*** SET UP JOB RESULTS FilE
I •••

rltjS(O,O)
rltjS(O,1)
rltj$(O,2)
rltj$(O,3)
rltjS(O,4)
rltjS(O,S)
rltjS(O,6)
rltj$(O,7)
rltj$(O,8)
rltjS(O,9)
rltjS(O,10)
rltjS(O, 11>
rltjS(O,12)
rltjS(O,13) ,*** TFT tardyness measure. Actual Flow - TlT
rltjS(O,14)
rltjS(O,1S) = "Ave Set Up"
rltjS(O,16) = "Bk"
rltjS(O,17) = "Srt Time2" ,*** the time at the beginning of the peiord

,*** it was launched in.

= " JOB RESULTS FILE"
= "Product"
= "Job NI.II1b"
= "TlT" ,*** theoretical lead time
= "Act Flow"
= "Tardy" ,*** negative is early

"Set Up"
= "Pro Time"
= "Que Time"
= "Quantity"
= "Srt Time"
= "Fin Time"
= "Due Date"
= "Act-Tlt"
= "TB size"

rltjS(O,18) = "Act Ft 2"
rltjS(O,19) = "Bk"
rltj$(O,20) = "Bk"
rltj$(O,21) = "Bk"
rltj$(O,22) "Bk"

,*** flow time from beginning of the week.

for i = 1 to jobnum
for j = 1 to 22

rltjS(i ,j) = 1111

next j
next i

,***************************************************************************
,*** SET UP RESOURCE RESULTS FILE,.*.

rltmS(O,O) = "Inidividual Resource Statistics"
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.*** 1-8 in Sub Util, in m-simcom.prorltmS(1,D) = "Resource"
"Activity"
"Start"

rltmS(14,D) .*** running average
rltmS(15,0) = "III8X ptH ,*** maxi_ processing tilne of a queue
rltmS(16,0) = "tim X lenH ,*** difference X length of queue
rltlllS(17,0)
rltmS(18,0)
rltlllS(19,0)
rltlllSC20,0)
rltlllSC21,D)
rltmS(22,0)
rltmS(23,0)
rltmS(24,0) = "max len"
rltmS(25,0) = "tim X pt"

rltmS(30,0) • "max len"
rltmS(31 ,0) = "tim X pt"
rltmS(32,0) = Naver pt"
rltmS(33,0) = "max pt"
rltmS(34,O) = "time X len"
rltmS(35,0) = "aver len"
rltmS(36,O) = "max len"
rltmS(37,0) = "Bk"
rltmS(38,O)
rltmS(39,0)
rltmS(40,0)
rltmS(41,0)
rltmS(42,0)
rltlllS(43,0)
rltmS(44,O) = NPro Time"
rltmS(45,0) = "N..,fJob"
rltmS(46,O) = "Bk"
rltmS(47,D) = "Bk"
rltmS(48,O) = "Bk"
rltmS(49,0) = "Bk"

rltmS(26,D)
rltmSC27 ,D)
rltmS(28,0)
rltmS(29,0)

Haver len"
"max len"

= "tim X pt"
= "aver pt"
= "max pt"

"tim X len"
= "ave len"

,*** running average length
maxinun length over peri od
19-24 coqlOl'lBntqueue

,* ** 15-34 in sub working and working1,
,*** in m-simcom.pro

,***
,***

,*** 25-30 output queue
"aver pt"
"III8X pt"

= "ti", X len"
= "ave len"

,*** 31-36 total for whole system

,*** end of queuing statistics

= "Bk"
= "Util 1" ,*** without set up.
= "Max UI"
= "Util 2" ,*** with set up
= "Max UII"
= "Bk"

35-36 in sub util

in m-simcom.pro

,*** total time to complete all processing
to be calculated at the end of a period.,***

for i & 1 to resources
rltMS(1,i) = FNtrunS(strS(i»
rltmS(2,i) = "I"
rltmS(49, i) = H"

next i
for i • 3 to 48

for j = 1 to resources
rltmS(i,j) = "OH
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next
next i

,***************************************************************************
,*** SET UP GLOBAL RESULTS FILE
,***

rltg$(O,O) = " GLOBAL RESULTS FILE"
rltgS(1, 0) = "Period"
rltgS(2,O) = "NoJobOnTime"
rltgS(3,O) = "NoJobEarly"
rltgS(4,O) = "NoJobLate"
rltgS(5,O) = "TotEarTime"
rltgS(6,O) = "TptLatT ime"
rltgS(7,O) = "DelError"
rltgS(8,O) = "TotFlowTime"
rltgS(9,0) .."TheoFloTime"
rltgS(10,O) = "ManfError"
rltgS(11,O) = "TotTillleAvail"
rltgS(12,0) = "TotMacTiAvai l"
rltgS(13,0) = "TotSetTime"
rltgS(14,O) = "TotProcTime"
rltgS(15,O) = "TotldlTime"
rltgS(16,O) = "Bk"
rltg$(17,0) = "Bk"
rltgS(18,0) = "TotRealFt" ,*** total ft frailbegiming of week
rltgS(19,O) = "Bk"
rltgS(20,0) "QuToProTime" ,*** calc at end of quarter
rltgS(21,O) = "QuNoOfJob"
rltgS(22,O) = "NoOfResources"
rltgS(23,0) = "Bk"
rltgS(24,O) = "Bk"
rltgS(25,0) "AveFlow"
rltgS(26,O) = "AveQProTime"
rltgS(27,O) = "AveQNoJob"
rltgS(28,O) = "Uti[ 1"
rltgS(29,O) = "Util 2"
rltgS(30,0) "Ave Late"
rltgS(31 ,0) "Ave Early"
rltgS(32,0) = "AveOnTime"
rltgS(33,O) = "FreqTardyJob"
rltgS(34,O) = "Bk"
rltgS(35, 0) "Bk"
rltgS(36,O) = "Bk"
rltgS(37,O) = "Bk"
rltgS(38,O) = "Bk"
rltgS(39,0) = "Bk"
rltgS(40,0) = "Bk"

for j :& 1 to 40
rltgS( j, 1) = "0"

next j

,***************************************************************************
,*** SET UP F<>RCR SELECTION HISORY
,***
,*** the five periods are in the five columns
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I •••

crS(O,D)
crS(1,D)
crS(2,0)
crS(3,0)
crS(4,D)
crS(5,D)
crS(6,D)
crS(7,O)
cr$(8,D)

" CR selection history"
, LEARNING SYSTEM CHOICE, No 1-4"LS choic"

= "Selectio"
= "CR-M"
= "CR-R"

"CR-LM1"
= "CR-LM2"
= "CR-QM1"
= "BIe"

for i = 1 to 8
crS(i,1) 'III

next i

,***************************************************************************
,*** SET UP FOR SH SELECTION HISORY
,***
,*** the five periods are in the five columns
,••*

shS(O,O) = " SH selection history"
sh$(1,0) = ilLSchoic" 1 LEARNING SYSTEM CHOICE, No 1-4
sh$(2,O) = "Selectio"
sh$(3,O) = "SH-M"
sh$(4,O) = "SH-R"
shS(5,O) = "SH-TE"
sh$(6,0) "BIe"
sh$(7,O) = "BIe"
sh$(8,0) = "Bk"

for i = 1 to 8
sh$( i,1) = ''''

next i

,***************************************************************************,.*. SET UP FOR LS SELECTION HISORY
,*** the four rows correspond to the OR used.
,***

ls$(O,O) = " IICBS"
ls$(1,0) = "RND CR-M" ls$(2,0) = "RNO CR-R" lS$(3,0) = "RND CR-LM1"
ls$(4,0) = "RNO CR-LM2" ls$(5,0) '""RNO CR-QM1" lS$(6,0) = "BIe"
ls$(7,O) = "FCS CR-M" ls$(8,0) = "FCS CR-R" ls$(9,O) = "FCS CR-LM1"
ls$(10,0) '""FCS CR-LM2" ls$(11,O) = "FCS CR-QMl": lsS(12,0) "BIe"
ls$(13,0) ,."SPT CR-M" l5$(14,O) '"'"SPT CR-R" ls$(15,O) '" "SPT CR-LM1"
lS$(16,0) = "SPT CR-LM2" l5$(17,O) '""SPT CR-QM1": lS$(18,0) = "BIe"
ls$(19,0) .."EOO CR-M" l5$(20,0) '""EOO CR-R" ls$(21,O) = "EOO CR-LM1"
ls$(22,0) ,."EDO CR-LM2" l5$(23,O) '""EDO CR-QM1": ls$(24,O) '" "Bk"

ls$(25,0) " "BIe" ls$(26,0) '" "Bk" lsS(27,0) = "BIe"
lS$(28,0) = "BIe" lS$(29,O) .."BkH l5$(30,0) " "BIe"
lS$(31,0) = "BIe" ls$(32,O) = "BkH lS$(33,0) = "BIe"
ls$(34,O) .. "BIe" ls$(35,0) .. "Bk" ls$(36,O) • "BIe"

ls$(37,0) = "Sim LS"

for i ..1 to 37
for j '"1 to 5

ls$(i,j) = ....
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next
next i

,***************************************************************************
,*** SET UP WORK FILE FOR THIS PERIOD
I •••

workS(O,O) = " The Periods lJork File"
workS(O,1) = "Product"
workS(O,2) = "Seh'd"
workS(O,3)
workS(O,4)
workS(O,5)
workS(O,6)
workS(O,7)
workS(0,8)
workS(0,9)
workS(O,10)
workS(O,11)
workS(O,12)
workS(0,13)
workS(O,14)
workS(O,15)

= "Quan'yt'
= "Job No."

"Due lJeek"
= "Due Day"
= "Due Hour"
= "Oue Min"
= "Priority"
= "Bk"
= "Bk"
= "Bk"
= "Bk"

"SqNl.Iftber"
= "1Nl mc's"

'used in get jobs
'Initial macs. Set in ~·simcom, used get jobs

for i = 1 to 15
for j = 1 to JobNum

workS( j , i) = .11.
next j

next i

,••••••••••••••••••••••••••••••••••••••••••••••••••••• **********************
,*** SET UP BOM FILE
,***

BomHoS(0,1) = "Higher" BomHoS(0,2) .."Lower"
BomHoS(0,3) '" "Quant'y"
BomHoS(0,4) '" "1st M/c" BomHoS(0,5) .."time"
BomHoS(0,6) '" "2nd M/c" BomHoS(O,7) "time"
BomHoS(0,8) '" "3rd M/c" BomHoS(0,9) '" "time"
BomHoS(0,10) '" "4th M/e" BomHoS(0,11) = "time"
BomHoS(0,12) '" "5th M/c" BomHoS(O,13) '" "time"
BomHoS(0,14) '" "6th M/c" BomHoS(0,15) '" "time"
BomHoS(0,16) '" "7th M/e" BomHoS(0,17) '" "time"
BomHoS(0,18) '" "8th M/e" BomHoS(0,19) = "time"
BomHoS(0,20) = "9th M/e" BomHoS(0,21) = "time"
BomHoS(0,22) = "10th M/c" BomHoS(0,23) = "time"
BomHoS(0,24) = "11th M/c" BOIRIIoS(0,25).."time"
BomHoS(0,26) = "12th M/e" BOIRIIoS(0,27)= "time"
BomHoS(0,28) '" "13th M/e" BOIRIIoS(0,29)= "time"
BomHoS(0,30) = "14th M/c" BOIRIIoS(0,31) = "time"
BomHoS(0,32) '" "15th M/c" BomHoS(0,33) = "time"
BomHoS(O,34) = "16th M/c" BomHoS(0,35) = "time"
BomHoS(0,36) = "17th M/e" BOIRIIoS(0,37).."time"
BomHoS(O,38) .."18th M/e" BOIRIIoS(°,39) '""time"
BomHoS(0,40) = "19th M/c" BOIRIIoS(0,41).."time"
BomHoS(0,42) '""20th M/c" BOIRIIoS(0,43)'""time"
BomHoS(O,44) = "Address"

for i = to 44
for j .. 1 to 20

E.113



BomHo$(j,i) = ""
next

next i

'******************************************************************** ••*****
,*** SET UP SQRU FILE - sq run database
,***

sqS(O,O) = "Sequencing Database"
sqS(O,1) = "sequences"
for i = 1 to sqnum

sqS( i ,1) = .111
next i

,***************************************************************************
I ••• SET UP THE BN SCHEDULE FILE
,***

bnschS(O,1) "The sqS()"
bnschS(O,2) = "load"
bnschS(O,3) = "product"
bnschS(O,4) "job no."
bnschS(O,S) = 1111

bnschS(O,O) = "Bottleneck Schedule"

end sub
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program M-LOAD.PRO

OBJECTIVES - to load already created project

Edition 2.0 Version 2.0 1,1,91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~i le chain
Sinclude "cOlllllOrl.pro"
Sinclude "m-com.pro"
Sinclude "m-fi le.pro"

call go

sub go
locate 4,1 : print "m-load.p"
Sinclude "shared. pro"
shared file1S

copypjt = 0
if z > 7 and z < 14 then

(z = 10 or z = 11) or (z = 12 or z = 13) then
holdS = ctlS(11,1)
call fill(15,3,4,1,80,22)
call FilePickBox
hold1S = ctlS(15,1)
hold2S = ctlS(16,1)
call projects(file1S,file2S,perS)
if fi le1S = "" then z = 20
ctlS(15,1) = hold1S
ctlS(16,1) = hold2S

end if
do until a = a+1

select case z
case = 2

call fill(15,3,4,1,8O,22)
call ExistPjtSetUp

•••• CHAINING DONE WAY DOWN BELOW - NEEDS SORTING OUT.
if fi le1S <> 1111 then
z = 1
call rblock
chain "m-ctl.pbc"

else
z = 3
chain "III-ctl.pbc"

end if
case = 8

copypjt ..1
z = 9

case ..9
call waiton
call ~0("pdt.hol",pdtS(),50, 1)
call pjtrest(file1S+"-pdt."+file2S,pdtS(),val(perS»
xS" pdtS(1,1)
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vs = pdtS(15,1)
call restorho("pdt.hol",pdtS(),50,1)
pcitS(l,l) = xS
pcitS(15,1) = vs
call pjt~(hold1S+"-pdt ."+hold2S,pcitS() ,50, 1,val (pdtS(6, 1»)
call waitoff
if copypjt <> , then

z = 20
else

1 = 10
end if

case = 10
call waiton
call restorebonl(fi le1S+I-bOIII."+file2S)
call restsqdb(file1S+II-sqd.H+file2S)
call c:UI¢om(hold1S+I-bOIII."+hold2S)
call ~q(hold1S+II-sqd.lI+hold2S)
for i = 1 to 200

if sqS(i,1) = IIU then exit for
sqS(i,1) = ""

next i
call waitoff
if copypjt <> 1 then
1 = 20

else
1 = 11

end if
case. 11

call waiton
call restfile(file1S+"-cal."+file2S,calS(),calnun,8)
call ~file(hold1S+"-cal.lI+hold2S,calS(),calnun,8)
call waitoff
if copypjt <> 1 then
1 = 20

else
1 = 12

end if
case = 12

call waiton
call pjtrest(fi lel$+"- job."+fi le2S, jobS(), val(perS»
call pj t~(hold1S+II- job. "+hold2S, jobS(), jobn.n, 15,val (pdtS(6, 1»
call waitoff
if copypjt <> 1 then
1 = 20

else
1 " 13

end if
case so 13

call wa;ton
call restoreres(f;le1S+"-t1111c."+f;le2S)
call ~res(hold1S+II-t1111c.lI+hold2S)
call we; toff
if copypjt <> 1 then

z " 20
else

z • 20
end if

case ..20
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z = 2
ctlS(11,1) = holdS
call rblock
chain "m-create.pbc"

case else
call scrclear
locate 10,10 print "error in going into m-load"
locate 12,10 : print "Z value is: ";z
beep 5
hjS=inputS(12)
end select

loop

end sub

, ***** SUBROUTINE BLOCK *****

sub FilePickBox
call shadow(0,3,6,7,36,9)
call fill(15,1,6,7,36,9)
color 14,1
locate 7,18: print "FILE LOAD SCREEN"
color 15,1
locate 9,14
color 15,1
color 14,1 :
color 15,1 :
locate 10,14
color 15,1
color 14,1 :
color 15,1 :
locate 11,15
color 14,1
color 15,1 :
color 14,1 :
locate 13,14
color 14,1 print" <esc>";
color 15,1 : print" to quit"

end sub

print " Use "i
print chrS(24)ichrS(25)i
print " to move cursor"

print "Press ";
print "<enter> "i
print "to select"

print "PROJECT "i
print "then ";
print "FILE SETHi

sub ExistPjtSetUp
Sinclude "shared. pro"

ctlS(14,1) = "1"
call shadow(0,3,6,7,36,9)
call fill(15,1,6,7,36,9)
color 14,1
locate 7,16 : print "PROJECT LOAD SCREEN"

color 15,1
locate 9,14
color 15,1
color 14,1 :
color 15,1 :
locate 10,14
color 15,1
color 14,1
color 15,1

print " Use "i
print chrS(24)ichrS(25)i
print " to move cursor"

print "Press "i
print "<enter> "i
print "to select"
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locate 11,15
color 14,1 print "PROJECT ":
color 15,1 : print "then ":
color 14,1 : print "FILE SET";
locate 13,14
color 14,1 print" <esc>";
color 15,1 : print" to quit"

call projects(file1S,file2S,perS)
if file1S = "" then exit sub

ctlS(10,1) = "0"
yS .. file1S
zS = filelS
d '" 9
call WaitOn

call arraywipe .*** cleans all the arrays out

call shadow(0,3,7+d,7,37,9)
call fill(15,1,7+d,7,37,9)
color 14,1
locate 7+d,18 : print" LOADING FILES"

fS = file1S+"-pdt."+file2S
color 4,7: locate d+8,11 : print fS
call pjtrest(fS,pdtS(),val(perS»
color 15,1 : locate d+8,11 : print fS

fS = file1S+I-bom."+file2S
color 4,7 : locate d+9,11 : print fS
delay 0.5
color 15,1 : locate d+9,11 : print fS

fS = file1S+I-cal."+file2S
color 4,7: locate d+10,11 : print fS
call restfile(fS,calS(),calnum,8)
color 15,1 : locate d+10,11 : print fS

fS ..file1S+II-job.H+file2S
color 4,7: locate d+11,11 : print fS
call pjtrest(fS,jobS(),val(perS»
color 15,1 : locate d+11,11 : print fS

fS. file1S+"-mac.H+file2S
color 4,7: locate d+12,11 print fS
call restoreres(fS)
color 15,1 : locate d+12,11 print fS

fS ..file1S+"-que."+file2S
color 4,7: locate d+13,11 print fS
call pjtrest(fS,queuesS(),val(perS»
color 15,1 : locate d+13,11 : print fS

fS ..file1S+"-rsj."+file2S
color 4,7: locate d+14,11 print fS
call pjtrest(fS,rltjS(),val(perS»
color 15,1 : locate d+14,11 : print fS
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fS = file1S+"-rsm."+file2S
color 4,7: locate d+15,11 print fS;
call pjtrest(fS,rltmS(),val(perS»
color 15,1 : locate d+15,11 : print fS;

fS = file1S+"-rsg."+file2S
color 4,7: locate d+8,28 : print fS
call pjtrest(fS,rltgS(),val(perS»
color 15,1 : locate d+8,28 : print fS

fS = file1S+"-crh."+file2S
color 4,7: locate d+9,28 : print fS
call pjtrest(fS,crS(),val(perS»
color 15,1 : locate d+9,28 : print fS

fS • fi le1S+"-lsy."+fi le2S
color 4,7: locate d+11,28 print fS
call pjtrest(fS,lsS(),val(perS»
color 15,1 : locate d+11,28 : print fS

fS = file1S+"- ..rk."+file2S
color 4,7: locate d+12,28 : print fS
call pjtrest(fS,vorkS(),val(perS»
color 15,1 : locate d+12,28 : print fS

fS = fi le1S+"-sqr."+file2S
color 4,7: locate d+15,28 : print fS;
call pjtrest(fS,sqS(),val(perS»
color 15,1 : locate d+15,28 : print fS;

fS = file1S+"-bns."+file2S
color 4,7: locate d+15,28 : print fS;" ";
call pjtrest(fS,bnschS(),val(perS»
color 15,1 : locate d+15,28 : print fS;" ";

,************************** for dumping the ne.. loaded file to ne..version
x = val(ctlS(11,1» : call toupper(ctlS(16,1»
if ctlS(16,1) <> "INF" then

ctlS(17,1) = ctlS(16,1)
elseif ctlS(16,1) .."INF" then 'and ctIS(17,1) = "") then

flag = 0
for i = 4 to 8

if val(pjtS(x,i» = 0 then flag =
next i
if flag = 1 then

ctlS(17,1) = "inf"
else

pjtS(x,2) = FNtrunS( strS( val(pjtS(x,2»+1 ) )
if val(pjtS(x,2» < 10 then

pjtS(x,2) .."00" + pjtS(x,2)
else

pjtS(x,2) .."0" + pjtS(x,2)
end if
ctlS(11,1) • pjtS(x,2)
call fill(15,1,18,9,32,5)
call shadow(0,1,18,9,32,S)
call ...iton
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color 4,7
locate 19,14 : print" Creating version: ";
color 14,7 : print ctl$(17,1)
color 4,7
locate 21,14 : print" from ROOT files"
call openclose(ctlS(15,1),ctlS(17,1»
call dump(ctlS(15,1),ctlS(17,1),val(pdtS(6,1»)
call ~o("f-pjt. inf",pjt$(), 15,15)
call waitoff

end if
end if

,************************** end of sorting out new version number and dumping

call WaitOff
x = val(ctl$(11,1»
do

flag = 0
if flag = 1 then

call fill(15,4,11,19,39,9)
call box(15,4,11,20,37,9)
color 15,4
locate 13,23
locate 15,23
color 14,4

: print II Not all files are defined "
: print" press H;
print "<space bar> ";

color 15,4 : print "to enter"
color 15,4
locate 17,23 print"
x$ = input$(1)
a = 123

else
z = 3
call rblock
chain "m-ctl.pbc"

end if
loop until a = 123

end sub

Data Input Screen "

sub projects(file1S,file2$,per$)
shared pjtS(), ctl$(), pdtS()

level = 0
DO

incr level
down = 1
icon = 1
if level = 1 then

call shadow(0,3,6,47,21,17)
call fill(15,1,6,47,21,17)
color 14,1
locate 7,50
locate 7,58
locate 8,58
color 15,1
PROJECT :II 15

print "N~r"
print "Project"
print "Name"

max row :II 1
do until pjtS(maxrow,1) = HII
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incr maxrow
IF MAXROW = PROJECT + 1 THEN EXIT LOOP

loop
decr maxrow

elseif level = 2 then
call shadow(O,3,7,51,21,17)
call fill(15,7,7,51,21,17)
color 4,7
locate 8,63
color 14,7
locate 8,54
locate 9,54

print" ";pjtS(file1,1);" ";

print "Project: ";
print "Avai lable Files"

color 15,1
maxrow = val(pjtS(file1,2» + 1

elseif level = 3 then
call shadow(O,3,8,55,21,17)
call fill(15, 1,8,55,21, 17)
color 15,1
locate 9,62 : print pjtS(file1,1)
if file2S = "inf" then

xS = "Root"
else

xS = file2S
end if
locate 9,71 print xS
color 14,1
locate 9,57 print "Pjt:"
locate 9,66 print "Ver:"
locate 10,57 : print "Periods Available"
color 15,1
open file1S+"-pclt."+file2S for input as '1
do I.Iltil eof( 1)

input '1, xS
zS = zS + leftS(xS,3)
for i = 1 to 51

input '1,yS
next i

loop
close '1
maxrow = len(zS)\3 + 1

end if

do
if level = 1 then

for i = 1 to 13
if pjtS(i,1) ="" then exit for
color 14,1
locate 8+i,52 print using """:i-1+dawn
color 15,1
locate 8+i,58 print pjtS(i-1+down,1)
color 14,1

next i
color 31,1 locate 9+icon-dawn,49 print chrS(4) color 15,1

elseif level = 2 then
color 4,7
locate 10,56 : print "ROOT"
c~t = 1
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do until count-1 = val(pjtS(file1,2»
if count = 13 then exit loop

locate 10+count,56 : print "Version:";
xS = FNtrunS(strS(count-1+down»
if val(xS) < 10 then

xS = "OO"+xS
else

xS = "O"+xS
end if
locate 10+count,65 print xS

incr count
loop
color 31,7 : locate 10+icon-doNn,53 print chrS(4) color 15,1

elseif level = 3 then
color 15,1
locate 11,60 : print "LAST"
count = 1

do until count-1 = len(zS)\3
if count = 13 then exit loop
x = count-1+down
xS = midS(zS,(x*3)-2,3)
if xS = "" then exit loop
locate 11+count,6O print "Period:";
locate 11+count,68 print xS

incr count
loop
color 31,1

end if
locate 11+icon-down,57 print chrS(4) color 15,1

color 14,1

do

xS = inkeyS
loop until (len(xS) > 0) "'and «asc(xS)=13 or asc(xS)=27) or_

", (asc(xS)=72 or asc(xS)=80»
xS = FNtrunS(xS)
if asc(xS) = 27 and level = 1 then

exit sub
elseif asc(xS) = 13 then

if level = 1 then
color 15,1 : locate 8+icon,49 print" H;

locate 7,50 : print" H

file1S = pjtS(icon,1)
file1 = icon
ctlS(11,1) = FNtrunS(strS(icon»
ctlS(15,1) = file1S
locate 13,14
color 15,1 : print II

elseif level z 2 then
II

color 14,7 :
x " icon
if icon> 13 then x = 12
locate 9+x,53 : print " ";

if icon = 1 then
file2S" "inf"

else
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file2S = FnTrunS(strS(icon-l»
if val(file2S) < 10 then

file2S = "00" + file2S
elseif val(file2S) < 100 then

fi le2S = "0" + fi le2S
end if

end if
ctIS(16,1) = file2S

elseif level = 3 then
color 15,1
x = icon
if icon> 13 then x = 12
locate 11+x,57 : print" ";

if icon = 1 then
perS = "999"

else
icon = icon - 1
perS = midS(zS,(icon*3)-2,3)

end if
end if
exit loop

end if

if len(xS) = 2 then
x = asc(midS(xS,2,1»
select case x

case = 79

exit loop
case = 80 ,*** DOWN ARROW

incr icon
if icon = maxrow + 1 then

decr icon
call fai lscx.n:l
exit select

end if
if icon < 14 then

color 15,1
if level = then

color 31,1 : locate 8+icon,49 print chrS(4)
color 15,1 : locate 7+icon,49 print""

elseif level = 2 then
color 31,7 : locate 9+icon,53 print chrS(4)
color 15,7 : locate 8+icon,53 print""

elseif level = 3 then
color 31,1 locate 10+icon,57 : print chrS(4)
color 15,1 : locate 9+icon,57 : print" "

end if
elseif icon >= 14 then

incr down
end if

case = n '*** UP ARROW
deer icon
if icon > 0 and down = 1 then

color 15,1
if level = 1 then

color 31,1 : Locate 8+icon,49 print chrS(4)
color 15,1 : locate 9+icon,49 print""

elseif level = 2 then
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color 31,7 : locate 9+icon,53 print chrS(4)
color 15,7 : locate 10+icon,53 print II "

elseif level = 3 then
color 31,1 locate 10+icon,57 print chrS(4)
color 15,1 : locate 11+icon,57 print""

end if
elseif down > then

decr down

elseif icon = 0 then
incr icon
call failsexm

end if

case else
call failsexm

end select
end if
xS = M"

loop "'til XS = "l" or xS = "z"
LOOP UNTIL LEVEL = 3
end sub
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program M-EDIT.PRO

OBJECTIVES - edit the loaded project files

Edition 2.0 Version 2.0 25/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sinclude "connon.pro"
Sinclude "m-com.pro"

call go

sub go
locate 4,1 print "M-edit.p"
Sinclude "shared. pro"
if z = 1 then

call editmenu
z ..3
chain "m-ctl.pro"

else
call faHsOU'ld
call scrclear
locate 10,10 :print "~HOOPS!!! did not set z when chaining back to m-edit"
fgS=inputS(9)

end if
end sub

, ***** SUBROUTINE BLOCK *****

sub edi tmenu
Sinclude "shared.pro"
call fill(0,3,4,1,80,20)
b = 0
do

select case b
case = 0

call menu("PROJECT EDITING
"A. Project Data","",_
"B. Jobs FHe",·I11,_
"C. Resources File",'I11,_
"D. BoM FHe","",_
"E. Calander File",_

"'-

.... ,-
"P. Previ ous Menu", .11.)

color 15,1
b = 1
case .. 1

color 15,4 : locate 23,8 print H Select an item: ..
call insOU'ld
bS" FNindataS(23,29,1)
call toupper(bS)
b = asc(bS)

case ..65
z = 1
call na
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b = 0
case = 66

z = 2
chain "m-job.pbc"

case = 67
z = 3
chain "m-res.pbc"

case = 68
call ne
b = 0

case = 69
z = 2
chain "m-cal.pbc"

case = 80
z = 3
locate 4,1 : print "m-ctl.pr"
chain "m-ctl.pbc"

case else
color 0,3 : locate 23,8 : print"
color 15,1
call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)
locate 8,45 print " INVALID INPUT
locate 10,45 : print " PRESS <space bar> "
locate 12,45 : print" TO CONTINUE "

call failsound : xS = inputS(1)
call fill(0,3,6,43,35,10)
color 15,1
b = 1

end select
loop unti I abc = 90

end sub
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program M-DEL.PRO

OBJECTIVES - to delete a project

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sinclude "conmon.pro"
Sinclude "m-com.pro"
Sinclude "m-file.pro"

call go

sub go
locate 4,1 : print "m-del.pr"
Sinclude "shared. pro"
if z = 1 then

call delattrib
z = 3
chain "m-ctl.pbc"

elseif z = 2 then
call delattrib
chain "que.pbc"

elseif z = 5 then
simS(3,1) = "1"
call delattrib
z = 1
chain "m-ctl.pbc"
simS(3,1) = "0"

end if
end sub

, ***** SUBROUTINE BLOCK *****

sub delattrib
shared simS(), pjtS(), utilS(), simrunS(), resSel, jobS(), jobnum
shared calS(), queuesS(), resources, QueFinS(), macS(), ctlS()

do
call shadow(0,3,6,7,40,8)
call fill(15,1,6,7,40,8)
call shadow(0,3,6,51,21,19)
call fill(15,1,6,51,21,19)
color 14,1
locate 7,53
color 15,1
locate 9,53
if pjtS(1,1)
color 14,1

: print "EXISTING PROJECTS"

= "" then print" none"

for i ..1 to 15
if pjtS(i,1) =
locate 8+i ,57
color 15,1
locate 8+i,62 print pjtS(i,1)

"" then exit for
print using "Ht';i

color 14,1
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nellt
color 14,1
loc.te 7,19 prInt M DELETE PROJECT M

color 15,1
loc.te 9,15 prInt M I~t Project N... M

loc.te 10,15 : prInt M (Z ••• it) M
II. V.lCliIllCl,1»

cell inacxn:l
zl • fNindet.sC12,26,l) c.ll t~r(zS)
fleg • 0

do liltil fleg • 1
If l.ftSCII,1) • MZM then e.it loop
for i • 1 to 15

If zl. pjtS(i,1) then
fleg • 1

z1 •
.lIit loop

end if
nellt

c.11 flll(O,4,17,15,24,5)
c.11 ahedow(O,3, 17, 15,24,5)
color 15,4
loc.t. 18,1a : print - INVALID IWPUT -
loc.te 20,18 : print - pres. <spec. ber>-
c.11 ftill~
c.ll ape. : c.11 fill(O,3,17,15,25,6)
call ina~
zS. f.indat.'(12,26,l) : c.11 toupper(zl)

loop

if flat • 1 then
c.ll flll(O,4,17,12,3O,6)
call ahedowCO,3,17,12,3O,6)
color 15,4
loc.t. 18,14 : print - AlE YOU SURE YOU WISM TO"
loc.t. 19,14 : print -OElETE PROJECT .;
color 4,7 : print M -;II;M -;
fll.1I • zl
color 15,4 : print • (YIN)?·
xl • f.indet.s(21,26,3) : c.ll toupper(lIl)
do liltiI l.ftl(III, 1) • -Y" or l.ftS(II',1) • ....

c.ll f.II.~
xS • '''lndltal(21,26,3) : c.11 toupper(xS)

loop
If l.ft'(lI',1) • MY· then

VS • pjtlU1,1)

if VS. ctll(15,') then
cttl(1S,1) • ••
ctl'( 16, 1) • ••

cll.(17,') • ••

cell rbloclt
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end if

if z, • '5 t~..,

for i • , to '5
Plt'(15.,) .....

_xt ,

elll

for i • Z, to '4
for j • , to ,5

Plt'Ci.i) • Plt'C'·'.I)
next j

nellt i
for i • , to ,5

pj tl(15.i> • -.
_llt ,

ctll(11.'> • F.trunS(ltrl(v.l(ctlS(11.'» . 1»
end if

flle2'S • -I.F-
d • 9

c.ll waltOn
call shadow(0.3.~d.7.40. la>
call fI II ( '5. I •6.d.7.40.,0>
color '4, I
locate ~d.la : print -D(L(TING FIL(S-

fS • filel1.--pdt.-·'ile21
color 4,7 loc.t. 0-8." print 'I
kill fS

color 15,1

fS • fll.'I··~.-·fil.2S
color 4.7 : loc.u ~9. 1I : pr.nt fS

kill fl
color 15,1 : locate ~9. 11 : print fS

fS • fll"'·--c.I.-.fil.21
color 4,7 loc.t. ~10.'1 print fl
kill IS
color '5.1 locate ~10," print fl

fS • fil."·--jOb.··fll.21
color 4,7 loc.u 0-11.1' print fS

kill IS
color 15,1 loc.t.o-"." print fl

fS • fil,'''--..c.··fllell
color 4,7 loc.U 6+12," print fS
kill IS
color 15,1 loc.t. ~12.11 print 'I

fS • fll",,--que.··fll.lI
color 4,7 loc.t. 0-11.II print 'I
kttl fS
color 15,I loc.te ~'l. II print fl
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fS = filelS+"-rsi."+file2S
color 4,7 locate d+14,11 print fS
ki II fS
color 15,1 locate d+14, 11 print fS

fS = filelS+"-rsm."+fi le2S
color 4,7 : locate d+15,11 print fS;
ki II fS
color 15,1 : locate d+15,11 print fS;

fS = filelS+"-rsg."+file2S
color 4,7 : locate d+8,28 print fS
kill fS
coLor 15,1 : locate 0.8,28 print fS

fS = filelS+"-crh."+fi le2S
color 4,7 locate 0.9,28 print fS
kill fS
color 15,1 : locate 0.9,28 print fS

fS = filelS+"-shh."+file2S
color 4,7: locate d+10,28 print fS
kill fS
coLor 15,1 : locate 0.10,28 print fS

fS = file1S+"-lsy."+file2S
color 4,7 locate 0.11,28 print fS
kill fS
color 15,1 locate 0.11,28 print fS

fS = fi lelS+"-wrk."+file2S
coLor 4,7: locate d+12,28 print fS
kill fS
color 15,1 : locate 0.12,28 print fS

fS = fi lelS+"-lml."+fi le2S
coLor 4,7 locate d+13,28 print fS
kil L fS
coLor 15,1 locate 0.13,28 print fS

fS = fi le1S+"-qn1."+file2S
coLor 4,7: locate 0.14,28 print fS
kil L fS
color 15,1 : locate 0.14,28 print fS

caL L ~o("f-pit. inf" ,pitSc>, 15,15)
simS(4,1) = "0"
caL L Wai tOff
caLL filL(0,3,6+d,7,41,11)

fLag = 0
if vaL(ctLS(13,1» = 0 then fLag =
end if

eLse
fLag = 1

end if
caLL fiLL(0,3,17,12,31,7)

,*** YES SURE TO DELETE

loop until fLag = 1
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end sub
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program ADV. PRO

OBJECTIVES - subroutines to advance the simulation

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~i le chain
Sinclude "conmon_pro"
Sinclude "m-com.pro"
Sinclude "m-file_pro"
SSEGMENT
'Sinclude "III-crsh.pro"

call go

sub go
locate 4,1 : print "&dv.pr"
Sinclude "shared. pro"
call scrclear
do until I = a +

if z = 0 then
call welcome
cill scrclear
call border
ca II advmenu

elseif z " 1 then
call scrclear
call na
z " 0

elseif z " 2 then
call advance(101)
if z " 10 then

z = 1
,********************************************
,••• does it do any harm if we ~ this version of the pdt$()
,••• database so not really the starting point.
,***

yS" ctlS(15,1)
zS " ctIS(17,1)
if ctlS(40,1> " "11" then ,••• so it does overwrite

ctlS(40,1) " ""
call pjt~(yS+"-pdt_"+zS,pdtS(),50, 1,val(pdtS(6, 1»)
ctlS(40,1) " "11"

else
call pjt~(yS+"-pdt _"+zS,pdtSO ,50,1,val(pdtS(6, 1»)

end if
chain "III-Seq.ptx:"

elseif z " 11 then
z = 16

else
call scrclear : locate 10,10
print "WHOOPS in advance where z " 2"
end if

elseif z " 16 then
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z = 1
chain "m-ctl.pbc"

else
call failsound
locate 11,1' : print "problems with z going into adv.pro"
klklkS=inputS(90)

end if
loop

end sub

I ••••• SUBROUTINE BLOCK •••••

sub advmenu
Sinclude "shared. pro"

call shadow(0,3,6,43,34,9)
call fill(1S,1,6,43,34,9)
color 14,1
locate 7,47 : print "PROJECT STATUS"
color 15,1
locate 10,47 : print"
color 14,1
print" ";ctlS(15,1);" "
color 15,1
call 1IIeflU(" SIMULATION CONTROL",_

Project Loaded:";

...A.
" B.

Limited Control" "", '-
Full Control", '"','"',_

1111 1111, '-
" P. Previous Menu....... ,"",'"·," .. )

color 15,1. : locate 23,8 : print II Select an item: "
call insound
xS = FNindataS(23,29,1)
call toupper(xS)
do IM"\til(xS = "A" or xS = "B") or (xS = "L" or xS = "P")

color 0.3 : locate 23,8 : print" "
call shadow(O,3,16,43,34,S)
call fill(1S,4,16,43,34,5)
color 15,4
locate 17,47 : print"
locate 19,47 : print"

INVALID INPUT"
Press <space bar>";

call failsound
call spce
call fill(0,3,16,43,35,6)
color 15,4 : locate 23,8 : print" Select an item: "
ca II insOU1d
xS = FNindataS(23,29,1) call toupper(xS)

loop
locate 23,24 : color 15,3
print"
z = asc(xS) - 64

end sub

"

sub advance(b)
shared dep = 20
Sinclude "shared.pro"
call scrclear
call border
do IM"\til• • • + 1
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seLect case b
case = 101

caLL shadow(O,3,6,5,41,19)
caLL fiLL(14,1,6,5,41,19)
coLor 14,1
Locate 7,6
Locate 9,6
Locate 10,6

print "SIMULATION
print "Master"
PRINT "Data"

FuLL ControL"

xS = "A.B.C.D. E.F.G. H.I.J.K.l.M.N.": coLor 14,1
for i = 1 to 16

Locate i+8,15 : print midS(xS,(i*2)·1,2);
next i
color 15,1
locate 9,18
locate 10,18
locate 11,18
locate 12,18
color 14,1

pr int "Batch Size Method ••••"
print "Set Up Method •.••••••"
print "Critical Resource Id."
print "Sinulate x Periods ..•"

locate 14,6 : print "Logic"
color 15,1
locate 14,18 print "Loading RuLe •••••••••"
locate 15,18 print "SeLecting Rule .•••••."
locate 16,18 print "Unload RuLe ..••••••••"
color 14,1
locate 18,6 : print "OUtput"
color 15,1
locate 18,18
Locate 19,18
locate 20,18
Locate 21,18
locate 22,18
Locate 23,18
locate 24,18
color 4,7
locate 9,40
locate 10,40

print "Screen Display •......"
print "Monitoring Selection."
print "Save Actions •••••••••"
print "Save ResuLts After ••."
print "Lead Time Offset •.•••"
print "Tardiness Tolerance .•";
print "Clear Crit'y List •••";

print" ";pdtS(16,1)
print" ";pdtS(18,1)

locate 11,40 print" ";pdtS(11,1)
locate 12,40
if len(pdtS(4,1» = 1 then print" ";
print pdtS(4,1)
locate 14,40
locate 15,40
locate 16,40
locate 18,40
locate 19,40
locate 20,40 print ";pdtS(28,1)
locate 21,40 if Len(pdtS(39,1» =
print pdtS(39,1)
Locate 22,40 : if Len(pdtS(21,1» = 1 then print

print
print
print
print
print

";pdtS(20,1)
";pdtS(14,1)
";pdtS(24,1)
";pdtS(25,1)
";pdtS(26,1)

then print II II.,

lin. ,
print pdtS(21,1)
locate 23,40 : if
print pdtS(22,1)
Locate 24,40 : print " N";
locate 24,40 : if val(pdtS(40,1» = 1 then print" Y";
pdtS(27,1) = FNtrunS(pdtS(27,1»
locate 19,43 :
if len(pdtS(27,1» = 1 then

print " ";

len(pdtS(22,1» = 1 then print II II.,
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print pdtS(27,1)
else

print leftS(pdtS(27,1),2)
end if
color 15,1
b = 0

case = 0
call fill(15,1,6,50,27,12)
call shadow(0,3,6,50,27,12)
color 14,1
locate 7,55 : print "SELECTION MENU"
color 14,1 :
color 15,1 :
locate 10,53
color 14,7
color 4,7
colo,. 14,1
color 15,1
colo,. 14,1
color 15,1

locate 9,52 : print "tI ";
print "Modify Parameters"
: pr int "( input letter A-L)"
locate 12,51 : p,.int H S. Ni

print "Advance SilllUlation"
locate 14,52 : p,.int HR. Hi
print "Paramete,. Reset"
locate 16,52 : print "P. "i
print "Exit to Nain Nenu"

locate 19,51 : p,.int II Select an option:" call ins~
xS = FNindataS(19,74,1) : call toupper(xS)
do

if (asc(xS) > 64 and asc(xS) < 79) then
flag'" 1

elseif (xS = "5" 0" xS '""R") then
flag'" 1

elseif (xS '""P" or xS = "Z") then
flag'" 1

else
flag ..0
call fill (15,4,19,50,27,6)
call shadow(0,3,19,50,27,6)
colo,. 14,4
locate 20,55 p,.int 10 INVALID INPUT "
locate 22,55 print "Press <space ba,.>"
locate 23,55 p,.int" to continue "
call failsound : call spce
call fill(0,3,19,50,28,7)
locate 19,51 : p,.int H Select an option: 10 call insound
xS = FNindataS(19,74,1) : call toupper(xS)

end if
loop until flag = 1
call fill(15,3,6,50,28,16)
if xl = "P" then
b = 90

elseif xS .."R" then
b '" 82

elseif asc(xS) > 64 and asc(xS) < 79 then
b ..asc(xl) - 64

elseif vll(pdtl(14,1» ..0 then
call sidebox(H INITIALISATION ERRORN,_

10 Option F ,.equi,.es",_
H initialisation.",_
10" ,_
10 Press <space ba,.>",_
H to continueH,_
NH ,_
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""'-
'"' )
call spce

b = °
elseH xS = "5" then

b = 83
ctlS(40,1) = ""

elseH xS = "l" then
b = 83 ,••• to run for steady state by reloading
ctlS(40,1) = "11" ,*** the initial job file fr~ root.
call fill (15,4,20,50,27,5)
call shadow(0,3,20,50,27,5)
color 15,4
locate 21,52 print "Mean DeIII8nd:"
locate 22,52 print "Variance:"
locate 23,52 print "Random Seed:"
ctlS(30,1) • FNindataS(21,65,3)
ctlS(31,1) = FNindataS(22,65,3)
ctlS(32,1) = FNindataS(23,65,3)

else
call fai Isound
call scrclear : print "whoops in advance"
fgfS=inputS(9O)

end if

case ,.
call sidebox(" A. BATCH SllE METHOD","",_
" 1• None" '-
" 2. Global",_
" 3. Product" '-
" 4. Half" "", '-
" l. Exit" '-"")

color 15,1
locate 18,51 : print" Select an option: " : call inscud
xS = FNindataS(18,74,1) : call toupper(xS)
do unti I (val(xS) > 0 and val(xS) < 5) or (xS = "l")

call failsound : xS = FNindataS(18,74,1) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS( 16,1) = xS
end if

if val(xS) = 2 then
call fill (4,7,18,50,27,5)
call shadow(O,3,18,50,27,5)
color 4,7
locate 19,53 : print " Current Value: "i
color 15,1
print" "ipdtS(15,1);" "
color 4,7
locate 21,53 : print" New value:
xS = FNindataS(21,70,3)

"

do until (val(xS) <> 0)
call failsound : xl = FNindataS(21,70,3)

loop
pdtS(15,1) = FNtrunS(xS)
call fill(0,3,18,50,28,6)
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end if
color 4,7
locate 9,40
color 15,1
b = 0

print" ";pdtS(16,1);

case = 2
call sidebox("B. SET UP TIME SOURCE" '-

N 1. No Set Up",_
" 2. Global" '-
" 3. Resource" '-
" 4. Product" '-
" 5. Part" '-
1111

'-
N l. Exit","")

color 15,1
locate 18,51 : print" Select an option: " : call insOllld
xS = FNindataS(18,74,1) : call toupper(xS)
do until (val(xS) > 0 and val(xS) < 6) or (xS '""l")

call failsOllld : xl = FNindataS(18,74,1) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(18,1) ..xS
end if
if val(xS) = 2 then

call fill (4,7,18,50,27,5)
call shadoN(0,3,18,50,27,5)
color 4,7
locate 19,53 : print" Current Value: ";
color 15,1
print" ";pdtl(l,1>;" "
color 4,7
locate 21,53 : print" NeN value:
xS = FNindataS(21,70,3)

N

do until (val(xS) <> 0)
call failsound : xS = FNindatal(21,70,3)

loop
pdtl(1,1) = FNtrunS(xS)
call fill(0,3,18,50,28,6)

end if
color 4,7
locate 10,40
color 15,1

print" ";pdtS(18,1)

b = 0
case = 3

call fill (15,4,20,50,27,5)
call shadoN(0,3,20,50,27,5)
color 15,4
locate 21,52 print" The chosen method is"
locate 22,52 print "executed on leaving the"
locate 23,52 print "SillLllltionControl menu."
call sidebox(" C. C.R IDENTIFICATlON",_

N 1. Manual",_
" 2 • Randolll",_
II 3. Loading 1",_
" 4. Loading 2",_
II 5. Queuing 1",_
"",-
II Z. Exit","")
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color 15,1
locate 18,51 : print II Select an option: It: call insound
xS = FNindataS(18,74,1) : call toupper(xS)
do IIlti1 (val(xS) > 0 and val(xS) < 6) or (xS = "Z")

call failsound : xS = FNindataS(18,74,1) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(",') = xS
end if
color 4,7
locate 11,40 print" "ipdtS(",')
call fill(0,3,20,50,28,6)
color 15,1
b = 0

case = 4
call sidebox(" D. PERIOOS TO SIMULATEIt,_

till ,_
It How many periodslt,_

to simulate ",_
Z = Exit","","","")

It
1111 II,

color 15,1
color 15,1
locate 18,51 : print" Input a nunber or Z:" call insound
xS = FNindataS(18,75,2) : call toupper(xS)
do IIlti1 (val(xS) > 0 or xS = "Z")

call failsound : xS = FNindataS(18,75,2) call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(4,1) = FNtrlrlS(xS)
end if
color 4,7
locate 12,40
if len(pdtS(4,1» = 1 then print" ";
print pdtS(4,1)
color 15,1
b = 0

case = 5
call sidebox("E. LOADING RULE",_

" 1. Part then C~t","",_
" 2. c~t then Part","",_
" 3. Both Together",_
III. ,_
ItZ. Exit",_
"")

color 15,1
locate 18,51 : print" Select an option: " : call insound
xS = FNindataS(18,74,1) : call toupper(xS)
do IIIti1 (val(xS) > 0 and val(xS) < 4) or (xS = "Z")

call failsound : xS = FNindataS(18,74,1) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(20,1) = xS
end if
color 4,7
locate 14,40
color 15,1
b ,. 0

print II "ipdtS(20,1)'i" "
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case = 6
call sidebox("F. SELECTION RULE" ,-

II 1. Random" '-
" 2. FCFS" ,-
II 3. SPT" ,-
II 4. EDD" '-
" 5. EDD/SPT","",_
" z. Exit","")

color 15,1
locate 18,51 : print" Select an option: " : call insoln:!
xS = FNindataS(18,74,1) : c.ll toupper(xS)
do until (val(xS) > 0 and v.l(xS) < 6) or (xS = HZ")

call failsound : xS = FNindat.S(18,74,1) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(14,1) = xS
end if
color 4,7
locate 15,40
color 15,1
b ., 0

print" ";pdtS(14,1)

case = 7
call sidebox(1I G. UNLOAD LOGIC",_
" 1. To OUtput QueueN,"",_

" 2. To Next Input Q",_
.... 1.11, '-
" l. Exit","","")

color 15,1
locate 18,51 : print" Select an option: " : call insoln:!
xS = FNindataS(18,74,1) : call toupper(xS)
do unti l (v.l(xS) > 0 and val(d) < 3) or (xS = "l")

call f.ilsound : xS = FNindataS(18,74,1) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(24,1) = xS
end if
color 4,7
locate 16,40
color 15,1
b = 0

print" ";pdtS(24,1)

case = 8
call sidebox(" H. SCREEN DISPLAY","",_
" 1. Display lero",_
" 2. Display One",_
II 3. Display Two","","",_
" Z. Exit","")

color 15,1
color 15,1
locate 18,51 : print" Input a fUlt)er or l: " : call insoln:!
xS ..FNindataS(18,75,2) : call toupper(xS)
do until (v.l(d) > 0 and val (d) < 4) or (d .."l")

call failsound : xS = FNindataS(18,75,2) : call toupper(xS)
loop
if asc(xS) <> 90 then

pcttS(25,1) .. FNtrunS(strS(val(xS»)
end it
color 4,7
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locate 18,40
color 15,1
b = 0

case = 9
call simvar
color 4,7
locate 19,40 : print" ";pdtS(26,1)

print" ";pdtS(25,1)

locate 19,43
if len(pdtS(27,1» = 1 then

print H "; : print pdtS(27,1)
else

print using "\\";pdtS(27,1)
end if
color 15,1
b = 0

case = 10
call sidebox(" J. SIMULATION STEPS",_

.11.
'-"1. To FHe and Screen",_

lilt

'-"2. To Screen Only","",_
"z. Exit","","")

color 15,1
color 15,1
locate 18,51 : print" Select an option: " : call insound
xS = FNindataS(18,74,1) : call toupper(xS)
do until (val(d) > 0 and val(xS) < 3) or (xS = "Z")

call failsound : xS = FNindataS(18,74,1) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(28,1) = xS
end if
color 4,7
locate 20,40
color 15,1

print" ";pdtS(28,1)

b = 0
case = 11

call sidebox(" l. SAVE RESUlTS",_
III.

'-" Save results after",_
" which period ",_
""," Z = Exit","","","")

color 15,1
locate 1B,51 : print" Input a flUIt)eror Z:" call insound
xS s FNindataS(18,75,2) : call toupper(xS)
do until (val(xS) > 0 or xS " "Z")

call failsound : xS = FNindataS(1B,75,2) call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(39,1) = FNtrunS(strS(val(xS»)
end if
color 4,7
locate 21,40
if len(pdtS(39,1» ..1 then print ..";
print pdtS(39,1)
color 15,1
b .. 0

case = 12
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call sidebox(" l. LEAD TIME OFFSET",_
II..

'-
II Input a new due date",_
II offset as percentage",_
II of theoretical flow",_
II flow tirne","H," Z " Exit","")

color 15,1
locate 18,51 : print" Input a numer or Z: " : call insound
xS = FNindataS(18,75,3) : call toupper(xS)
do ~ti I (val(xS) > 0 or xS " "Z") or xS = "0"

call failsound : xS " FNindataS(18,75,3) : call toupper(xS)
loop
locate 18,n: color 0,3 : print" "
if asc(xS) <> 90 then

pdtS(21,1) = FNtrunS(xS)
end if
locate 22,40 : color 15,1 : print N

locate 22,40 : color 4,7
if len(pdtS(21,1» = 1 then print" ";
print pdtS(21,1)

H

color 15,1
b = 0

case = 13
call sidebox(" M. TARDINESS TOLERANCE",_
"" '-" Input a new",_
" tardiness toleranee",_
" llleasuredin days",_
""," Z = Exit","","")

color 15,1
locate 18,51 : print" Input a nlJlt)eror Z: " : call insound
xS = FNindataS(18,75,2) : call toupper(xS)
do ~til (val(d) > 0 or xS " HZ") or xS = "Oil

call failsound : xS " FNindataS(18,75,2) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(22,1) = FNtrunS(xS)
end if
color 4,7
locate 23,40
if len(pdtS(22,1» .. 1 then print" ";
print pdtS(22,1)
color 15,1
b = 0

case = 14
call sidebox(" N. CLEAR CRIT'Y L1ST",_
"",-
II Clear the Criticalityot,_
" List in order that",_
" the selected CR has",_
M no effect.","H,_
" z. Exit","")

color 15,1
locate 18,51 : print" Y or N required: " : call insound
xS" FNindataS(18,75,1) : call toupper(xS)
do ~til (xS. My" or xS .."N") or (xS ..NZ")

call failsound : xl" FNindatal(18,75,1) : call toupper(xl)
loop
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if asc(xS> <> 90 then
pdtS(40,1> = "0"
if xS = "Y" then pdtS(40,1> "1"

end if
color 4,7
locate 24,40
locate 24,40
color 15,1
b ..0

print" N";
if val(pdtS(40,1» 1 then print IIylli

case" 83
z .. 10
exit loop

case ..82
y$ ..ctlS(15,1)
zS" ctlS(17,1)
call pjtrest(y$+II_pdt ."+ZS,pdtSO, 999)

b .. 101
case ..90

call scrclear
z .. 11
exit loop

case ..99
exit loop

case else
call scrclear
locate 10,10 : print "WHOOPS inside advance"
klkkl$=inputS(90)
end select

loop
end sub

sub simvar
shared pdtS()

b .. 0

do until b = 90
select case b

case = 0
call fill(4,7,6,50,27,11)
call shadow(0,3,6,50,27,11>
color 14,7
locate 7,52 print "I. VARIABLE TO MONITOR"

color 4,7
locate 9,52 print "1. Particular Action"
locate 10,52 print "2. Work Centre"
locate 11,52 print "3. Part"
locate 12,52 print "4. Final Product"
locate 13,52 print "5. All variables"
locate 15,52 print "l. Exit"
locate 18,52 print" Select variable: "
call insound
xS" FNindataS(18,74,1) : call toupper(xS)
do until (v.l(d) > 0 and val(xS) < 6) or (xS '""l")

call f.ilsound : xS" FNindataS(18,74,1) : call toupper(xS)
loop
if asc(xS) <> 90 then

pdtS(26,1) ..xS
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end if
b '"val(xS) : color 15,3

case '"1
call fill(15,1,6,50,27,16)
call shadow(O,3,6,50,27,16)
color 14,1
locate 7,55 : print "PARTICULAR ACTION"
xS = "ABCOEFGHI JICL"
j '" 1
for i = 9 to 20

locate i,54 : print midS(xS, J. 1);"."
incr j

next i
color 15,1
locate 9,58 print "00 > pg Move"
locate 10,58 print "00 > CO Move"
locate 11,58 print "CO > Re Load"
locate 12,58 print "PO > Re Load"
locate 13,58 print "Re> 00 Unload"
locate 14,58 print "Re> CO Unload"
locate 15,58 print "Re> pg Unload"
locate 16,58 print "Begin Set Up"
locate 17,58 print "Begin Operating"
locate 18,58 print "No Parts"
locate 19,58 print "Move to Stock"
locate 20,58 print "Jo > pg LaU'lCh"

locate 23,50 print" Action to be Monitored: ";
call insOilld
xS. FNindataS(23,77,1) : call toupper(xS)
do until asc(xS) > 64 and asc(xS) < 77

call failsound : xS = FNindataS(23,77,1) call toupper(xS)
loop
pdtS(27,1) = FNtrunS(strS(asc(xS»)
b '" 90

case = 2
call fill(14,7,18,50,26,5)
call shadow(0,3,18,50,26,5)
color 4,7
locate 20,52 : print " Resource nunber: "
call insOilld
xS = FNindataS(20,71,2) : call toupper(xS)
do until val(xS) > °

call failsOilld : xS = FNindataS(20,71,2) call toupper(xS)
loop
pdtS(27,1) '"xS
b .. 90

case = 3
silllUS(10,1)'""3"

call fill(14,7,18,50,26,5)
call shadow(0,3,18,50,26,5)
color 4,7
locate 19,52 : print " Input part name: "
ca II insOU'ld
xS ..FNindataS(21,60,8) : call toupper(xS)
pdtS( 27, 1) '" xS
b .. 90

case '"4
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call 1ill(14,7,18,50,26,5)
call shadow(0.3.18.50.26.5)
color 4,7
eaII inscxrd
locate 19,52 : print" Input product name: "
xS = FNindataS(21,60,8) : call toupper(xS)

do until vaL(xS) > 0
pdtS(27,1) = xS
b = 90

case = 5
pdtS(26,1) "5"
pdtS(27,1) = "AL"
b = 90

case = 81
b = 90

case else
call scrdear
locate 10,10 print "WHOOPS in simver in ADV.PRO"
end select

loop
call 1ill(15,3,6,50,29,18)

end sub

sub sidebox(titleS,na1S,na2S,na3S,na4S,na5S,na6S,na7S,naBS)
call 1ill(4,7,6,50,27,11)
call shadow(0,3,6,50,27,11)
color 14,7
locate 7,52 print titLeS
color 4,7
locate 9,52 print nalS
locate 10,52 print na2S
locate 11,52 print na3S
locate 12,52 print na4S
locate 13,52 print na5S
locate 14,52 print na6S
locate 15,52 print na7S
locate 16,52 print naBS

end sub

sub welcome
call scrclear
r = 6
call 1ill(15,1,r,20,40,13)
call box (15,1,r,21,38,13)
call shadow(0,3,r,20,40,13)
color 15,1
locate r+2,27
color 14,1
locate r+4,27
locate r+6,27
color 15,1
locate r+8,27

print " Welcome to the II

print" MSA S I M U L A TOR "
print" v 3.0 "

print " Copyright 1991 "
locate r+10,27 print" S Hurley Dr. J Driscoll"
color 15,1
i ..1
x "'0.0275
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for i = 1 to 80
y = 18
z = 58
locate y,z print chrS(92); : delay x
locate y,z
locate y,z
locate y,z

print chrS(I79);
pri nt chrS(47);
print chrS(196);

delay x
delay x
delay x

whi le instat
xS = inputS(I)
if .sc(xS) = 27 then exit for

wend

next i
end sub

sub logiccheck
Sinclude "shared. pro"

logicS = 1111

,.** CHECK THAT ALL RESOURCES USED ARE DEFINED
fileS = ctlS(15,1)+"-sqcb.inf"
open fileS for input as *4
tot.lmac = 0
do U'ttil eof(4)

input *4, xS
if v81(midS(xS,21,5» > tot.lmac then

tot.llll8c= val(midS(xS,21,5»
end if

loop
mac • 1
do U'ttil macS(mac,l) 1111

incr mac
loop
if MaC < tot.lmac then

logicS = "1"
else

logicS = "A"
end if
close *4

1*.* CHECKS THAT ALL JOBS IN JOBS() ARE IN THE SEQUENCING DATABASE
row = 0
do U'ttil jobS(row+l,l) = III.

incr row
if row = 20 then exit loop

loop
fileS = ctIS(15,1)+"-sqcb.inf"
open fileS for input as *4

holdjobS ..""
do U'ttil eof(4)

input tI4, xS
xS • midS(xS,II,5)
xS • FNtrU't(xS)
if xS <> holdjobS then

holdjobS = xS
for i = 1 to jobnum

if jobS(i,l) = "" then exit for
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if xS = FNtrunS(jobS(i,1» then
decr row
if row = 0 then

exit for
end if

end if
next

end if
loop
close tI4
if row <> 0 then

logicS = logicS + "2"
else

logicS = logicS + "B"
end if

,*** INFORM THE USER OF THE RESULT
call shadow(O,3,6,43,34,15)
call fill(14,1,6,43,34,15)
color 14,1
loc:ate7,46 print "PROJECT STATUS"
color 15,1
loc:ate9,46 print "Project name ••••••••• ";
color 4,7 : print" "t : print using "\ \";ctlS(15,1);

print" " : color 15,1
loc:ate 10,46 : print "Project version •••.••• ";
xS = ctlS(16,1) : call toupper(xS)
if leftS(xS,1) = "I" then xS = "RootH

color 4,7 : print" "; : print using "\ \";xS; color 15,1
loc:ate 13,46
color 14,1 : print "LOGIC TEST RESULTS"
color 15,1
loc:ate 15,46 print "Resource Database - H;
loc:ate 15,69 color 4,7
if lIIidS(logicS,1)= "1" then

print" FAIL"
else

print " PASS "
end if
color 15,1
loc:ate 17,46 : print "Sequencing Database - "
loc:ate 17,69 : color 4,7
if lIIidS(logicS,2,1)= "2" then

print " FAIL "
else

print " PASS "
end if

color 15,3 loc:ate23,8 : print"
color 15,4
loc:ate 23,20 print" <space bar> continue, <esc> for Help"

"

call insOlni
xS = inputS( 1)

do until asc(xS) = 32 or asc(xS) = 27
call failsound : xS = inputS(1)

loop
if asc(xS) • 27 then
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color 15,3
locate 23,20 print"
call helpl 09ic

end if
call fill(O,3,6,43,35,16)
color 15,3
locate 23,20 : print "

end sub '*** statusbox

sub helplogic
call shadow(O,3,7,6,32,15)
caLL fiLL(4,7,7,6,32,15)
color 14,7
locate 8,7 print II LOGIC HELP"
locate 10,7 print II Resource Database"
color 4,7
locate 11,7 print II FAIL - Not all resources"
locate 12,7 print II required are defined."
locate 13,7 print II I nput more resources. II

color 14,7
locate 15,7 print II Sequencing Database"
color 4,7
locate 16,7 print" FAIL - Not all jobs to be"
locate 17,7 print " I aunched have a def ined BoM. II
color 15,4
locate 24,7 print" Press <space bar> to continue to;
call insOU1d
call spce
color 15,3 : locate 24,7 print"
call fill(4,3,7,6,33,16)

end sub

E.151

"

"

II.,



M-SEQ.PRO

E.152



program M-SEQ.PRO

OBJECTIVES - carries out all the setting up of a simulation run

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~ile chain
Sinclude "conmon.pro"
Sinclude "m-cOlll.pro"
Sinclude "1II-simcOlll.pro"
SSEGMENT
Sinclude "III-crsh.pro"
Sinclude "m-file.pro"
SSEGMENT

call go

sub go
locate 4,1 print "m-seq.pr"
Sinclude "shared. pro"
shared rescnt
rescnt • 1
do unt it macS( rescnt, 1) = ""

incr rescnt
if rescnt > resources then exit loop

loop
decr rescnt
do until aa = aa +

if z = 1 then
call mdupdate

,••• if a new file is created and the user goes straight into a
,••• a simulation then mdupdate wi II ~ the data to 001 and
,••• all subsequent results go to this one.
,••• The only changes to the new created files are what the user did
,••• inside the editor in ADV.PRO. If the user has loaded
,••• OOx then results are simply passed back to the OOx file.

ca II finwhen
crS(2,1) pdtS(11,1)
z = 2

elseif z 2 then
call pdttomac
ca II mincount
call clearbnsch
call resul tc:fg
call getlsd
call getwork
call getsq
call crsel(O)
call periodadd
call getbnsch

locate 5,1 : print "hello 4"
call orderwork
call openrun
if pdtS(2,1) = "4" then call scrlsup
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z = 1
chain "job.pbc"

elseif z = 3 then I ••• iteration coming from m-iter.pro
call mincount
xX = val(pdtS(6.1»/val(pdtS(38,1» : xX = fix(x!)
if xl = xX then

z = 3
chain "m-job.pbc"
end if
z = 3

elseif z = 3 then
call clearbnsch
ClIll resul tcfg
cal l getlsd
clIll getwork
call getsq
est t crsel(O)
cal l getbnsch
clIll orderwork
ca II openrun
z = 1
chain "job.pbc"

else
eat t failsound
locate 11,11 : print "problems with z going into m-seq.pro"
klklkS=inputS(90)

end if
loop

end sub

, ***** SUBROUTINE BLOCK *****

sub periodadd
shared ctlS(), pdtS(), sqnum
pdtS(6,1) ..FNtrunS( strS(val(pdtS(6,1» + 1) ) ,*** next period
if val(pdtS(6,1» < 10 then

pdtS(6,1) = "00" + FNtrunS(pdtS(6,1»
elseif val(pdtS(6,1» < 100 then

pdtS(6,1) = "0" + FNtrunS(pdtS(6,1»
else

pdtS(6,1) = FNtrunS(pdtS(6,1»
end if
call rblock

end sub

SSEGMENT

sub orderwork
,*** column 0 of workS() is used to put the order numbers in and then
,*** to use this to order the rows by swapping.
,*** the idea behind all this code is that the work file is first
,*** ordered wrt the bnschS() file but the stragglers lire kept in the
,*** Sallie FCFS order. ~ich IIIIIYbe i~rtant.

Sinclude "shared.pro"
workjobs .. 1
do ,*** clear numbers frOM col one

workS(workjobs,O) ..""
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incr workjobs
loop until workS(workjobs,1) ....
row = 1
do unti l bnschS(row,1) = .... ,*** put in the nuJDers.

bnjobS = FNtrunS(bnschS(row,5»
bnjno = val(bnschS(row,4»
for i = 1 to jobnum

if bnjobS = FNtrunS(workS(i,1» and bnjno val(workS(i,4» then
workS(i,O) = FNtrunS(strS(row»
exit for
end if
IF I = JOBNUM THEN

CALL SCRCLEAR
LOCATE 10,10 : PRINT Ni did become equal to j~'
sfS=inputS(1)

END IF
next
incr row

loop

i s 1 ,*** give the ones not in bnschS() numbers
do unti l workS( i,1) = .11.

if workS(i,O) = .11. then
workS(i,O) = FNtrunS(strS(row»
incr row

end if
incr

loop

'locate 21,67 print "hello 7"

CruNT = 1
row = 1
do unt il workS( row,1) '"....

count z count + 1
IF CruNT = 1000 THEN

CALL PJTDUMP("BNSCH",BNSCHS(),BNNUM,5,VAL(POTS(6,1»)
CALL PJTDUMP("\«)RK",\«)RKS(),JOBNlJ4,15,VAL(POTS(6, 1»)
BEEP 3
END

END IF
for i z row to jobnum

if val(workS(i,O» = row then
for k = 0 to 15

swap workS(i,k), workS(row,k)
next k
incr row
exit for
end if

next
loop

locate 21,67 print "hello 8"

end sub

sub pdttOMc
Sinclude ·shared.pro"
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shared rescnt

,••• set up loading rule
x : val(pdtS(20,1»
select case x

case : 1
xS : "0001020304070809000102030507080910"

case = 2
xS : "0001020305070809000102030407080910"

case = 3
xS = "000102030607080910"

end select
y = val(pdtS(14,1»
select case y

case = ,
yS z "1"

case = 2
yS = "2"

case = 3
yS = "3"

case = 4
yS = "4"

case = 5
yS = "'0"

end select
z = val(pdtS(24,1»
select case z

case = 1
zS = "010304"

case = 2
zS = "020304"

end select
for i = 1 to rescnt
if macS( i,1) = "" then exit for
macS(i,8) = xS
macS(i,'5) "10"
macS( i,9) = zS

next i

, , , I , , , ,,, yS

end sub ,••• pdttOlll8c

sub mincO\llt
Sinclude "shared. pro"
pdtS(43,1) = pdtS(47,')
pdtS(44,') = pdtS(48,')
pdtS(45,') = pdtS(49,')
pdtS(46,') .,pdtS(50,')
CO\IIt = 0
a = val(pdtS(7,'»
do Wltil I < 7

incr CO\IIt
a = I . 7

loop
pdtS(47,') • FNtrunS(strS(val(pdtS(47,1» + count»
pdtS(48,') .,FNtrunS(strS(val(pdtS(48,'» + a»
for i • 47 to 48

if vIl(pdtS(i,'» < '0 then
pdtS(i,1) = "00"+pdtS(i,1)

else
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pdtS(i,1) = "0"+pdtS(i,1)
end if

next i

a = val(pdtS(43,1»
b = val(pdtS(47,1»
mins& ..0
for i ..a to b-1

for j ..1 to 7
mins& ..lIIins&+ val(ealS(i,j»

next j

,*** CALCULATING THE NUMBER OF MINS
,*** TO SIMULATE

next i
",ins& = ",ins& * 60
pdtS(5,1) = FNtrunS(strS(",ins&»

end sub

sub finwhen
Sinclude "shared. pro"
shared resent

X" val(pdtS(6,1»
y. val(pdtS(4,1»
y. val(pdtS(10,1»
z z val(pdtS(39,1»
pdtS(10,1) z FNtrunS(strS(x+y» ,*** when to stop
pdtS(35,1) = FNtrunS(strS(x+z» ,*** when to start dumping

for i = 1 to resent
rltmS(10,i) = pdtS(5,1)

next i
end sub

,*** ..chine time available

sub resultcfg
shared Wkg$(), rltmS(), rltjS(), WkgR, resources, sqnum, rltgS(), jobnum
shared resent
for i • 1 to 9

for j ..0 to 6
WkgS(i,j) = ""

next
next

WkgR =

,*******************************************************
,*** INITIALISE RESULTS FILES FOR JOBS, MACHINES AND GLOBAL

for j = 1 to 40
rltg$(j, 1) z "0"

next j

for i • 3 to 48
for j • 1 to resent

rltlllS(i,j)• "0"
next

next i

row =
for i ..1 to j~

,*** If a job has not finished
,*** processing by the end of a
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if rltjS(i,11) = .." then ,*** bucket then all its data
for j = 0 to 22 ,*** is carried over into the next

rltjS(row,j) = rltjS(i,j) ,*** bucket. But it is already saved
if i <> row then rltjS(i,j) = "'"*** in this one, ideally it should

next
incr row

end if
next i

end sub ,*** resultcfg

,*** not have been so.

sub getlsd
Sinclude "shared.pro"

for jobrow = 1 to jobnull
do ...,til(jobS(jobrow,11) = 1111 or jobS(jobrow,1) = "")

incr jobrow
if jobrow = jobnull+ 1 then

call scrclear
ca II insound
end if

loop
if jobS(jobrow,1) = "" then exit for

locate 10,10 : print "in getlsd"
: call failsound : klkS=inputS(10)

open ctIS(15, 1)+"-sqd. inf" for input as '1
cp = 0
lpt = 0
qua = 0
cpsetup = 0
for sq = 1 to sqnum

input '1, xS
if FNtrl61S(jobS(jobrow,l» = FNtrl61S(midS(xS,11,5» and_

midS(xS,46,1) = "F" then
setupS = midS(xS,31,5) : nomacS = midS(xS,56,5)
set2S = midS(xS,101,5)
cpsetup = FNsetuptime(setupS,nomacS,set2S)
cp = val(midS(xS,47,4» ,*** tft, the x in other one
lpt = val(midS(xS,66,5»
tba = val(jobS(jobrow,3»
tbaS = FNtrunS(strS(tba»
count = 0
if val(pdtS(16,1» = 1 then

tquS = tbaS
elseif val(pdtS(16,1» = 2 then

,*** 1 transfer = process

,*** 2 if global
tquS = FNtrl61S(strS(val(pdtS(15,1» * val(midS(xS,18*5+1,5»»

elseif val(pdtS(16,1» = 3 then '*** 3 product based
tquS = FNtrunS(strS(val(jobS(jobrow,10» * val(midS(xS,91,5») )

elseif val(pdtS(16,1» = 4 then '*** 4 half of job
tqu = val(jobS(jobrow,3» ,*** of tba
x = 0
if tqu mod Z = 1 then x = 1
tqu z (tqu \ 2) + x
tquS z FNtrunS(strS(tqu * val(midS(xS,91,5»)

end if
if val(tquS) > val(tbaS) then tquS = tbaS
tqu = val(tquS)
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do until tba <= 0
tba = tba - tqu
incr count

loop
tba = tba + tqu : oecr count
cp = (tba * cp) + (count * tqu * lpt)
cp = cp + cpsetup
cp = cp + «val(pdtS(21,1»/100) * cp) ,*** lead time offset
exit for

end if
next sq

close '1

flag ..0
W = val(jobS(jObr~,5»
o = val(jobS(jObr~,6»

for k = 0 to 1 step -1
cp z cp - ( val(calS(W,k»*60
if cp <= 0 then

jobS(jObr~,11) = FNtrunS(strS(W»
jobS(jObrow,12) FntrunS(strS(k»
flag ..1
exit for
end if

next k

if cp > 0 and W = 1 then
jobS(jObr~, 11) = "1"
jobS(jObrow,12) = "1"
flag ..,

end if

if flag <> 1 then
flag ..0
W = W - 1
for j ..W to 1 step -,

for k = 7 to 1 step -1
cp = cp - ( val(calS(j,k»*60

if cp <= 0 then
jobS(jObrow,11) ..FNtrunS(strS(j»
jobS(jObrow,12) ..FntrunS(strS(k»
flag II 1
exit for

end if
next k
if flag ..1 then exit for

next
end if

if flag = 0 and cp > 0 then
jobS(jObr~,11) = "1·
jobS(jObrow,12) = "1"
flag ..1

end if
next jObrow

end sub ,*** getlsd
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sub getworlc
Sinclude "shared. pro"
work row = 1
do until workS(workrow,1) = ""

incr work row
if workrow = jobnum + 1 then

call scrclear : locate 10,10 : print "in getwork"
call failsound: klkS=inputS(10)

end if
loop

for jobrow = 1 to jobnum
if jobS(jobrow,1) = "" then exit for
if val (jobS(jobrow, 11» < val (pdtS(47, 1» then ,*** because next week

for j ::0 to 15
workS(workrow,j) ::jobS(jobrow,j)

workS(workrow,13) ::pdtS(6,1)'*** week nu.ber it is to be launched
,*.* important in ordering bnsch.

jobS(jobrow, j)
next j
incr work row

end if
next jobrow

.... '***WIPES THE ROW OUT

xrow = 1
for f = 1 to jobnum
if jobS( i,1) <> "" then

for j ::0 to 15
jobS(xrow,j) = jobS(i,j)
if xrow <> i then jobS(i,j) = '"'

,*** SHUNTING THE JOSS() FILE

next
incr xrow

end if
next i
pdtS(47,1) = pdtS(43,1)
pdtS(48,1) = pdtS(44,1)
pdtS(49,1) = pdtS(45,1)
pdtS(50,1) = pdtS(46,1)

,********************************************** end of get WORKS() file

'CALL EDARRAY(workS(),jobnum,15,kk)

end sub ,*** getwork

sub resultinit
shared rltm5(), resources, pdtS(), sqnum
shared resent

for i • 1 to rescnt
rltm5(1,f) '"FNtrunS(strS(i»
rlt"(2,i) • "I"

next i
for i '"3 to 49

for j • 1 to rescnt
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rltmS(i,j) "a"
next j

next i
for i = 1 to resent

rltmS(10,i) = pdtS(5,1)
next i

end sub ,*** resultinit

sub lsup
shared simuS(), sqnum
z = 1
simuS(20,1) = "2"
chain "III-lsup.pbc"

end sub

sub mctupdate ,*** TO ADVANCE THE SIMULATION ONE PERIOD
Sinclude "shared. pro"
z = 1
x = val(ctlS(11,1»
call toupper(ctlS(16,1» : call toupper(etlS(17,1»
if ctlS(16,1) <> "INF" then

ctlS(17,1) = ctlS(16,1)
elseif ctlS(16,1) = "INF" and ctlS(17,1) = "INF" then

pjtS(x,2) = FNtrunS( strS( val(pjtS(x,2»+1 ) )
if val(pjtS(x,2» < 10 then

pjtS(x,2) = "00" + pjtS(x,2)
else

pjtS(x,2) = "0" + pjtS(x,2)
end if
etlS(17,1) = pjtS(x,2)
call fill(15,7,18,49,27,5)
call shadow(0,3,18,49,27,5)
call waiton
color 4,7
locate 19,52 : print "Creating version: ";
color 14,7 : print ctlS(17,1)
color 4,7
locate 21,52 : print" frOlllRODT files"
callopenclose(ctlS(15,1),ctlS(17,1»
call dump(ctlS(15,1),ctlS(17,1),0)
call ~o("f-pjt. inf",pjtS(), 15,15)

end if
end sub

sub openrun
shared ctlS(), pdtS(), Sqnulll

if pdtS(28,1) z "1" end pdtS(2,1) • "1" then
open ctlS(15,1)+"-run."+ctlS(17,1) for append as '10
Runfi leHeadS a "Tillie
xS. pdtS(6,1)+" PERIOD"
write '10, xS
write '10, RunfileHeadS

end if
end sub

Res Action Part Prod Job No"

sub scrlsup
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shared silllJS()
call 1ill(O,7,6,4S,31,S)
call shadow(O,3,6,4S,31,S)
color 4,7
locate 7,48 : print "eR Selection Method:
color 14,7 : print FNtrunS(silllJS(S,1»
color 4,7
locate 9,48 : print "Dispathing Rule:
color 14,7 : print FNtrunS(silllJS(6,1»

end sub

sub clearbnsch
shared bnschS(), bnnum
for i = 1 to bnnum

if bnschS( i,0) = 'If' then ex it for
for j = 0 to 5

bnschS(i,j)
next

next i
end sub

....

II.,

II.,
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program M-CRSH.PRO

OBJECTIVES - cr and sh selection methosd

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

sub crsel(b)
,*** no menu so can ask where ever we want to

Sinclude "shared.pro"
bhold = b
do

select case b
case • 0

escape = 0
b = val(pdtS(11,1»
select case b

case = 0
exit loop

case =
xS =" MANUAL"
if val(simuS(10,1» = 1 then

crSC3,1) = simuSC11,1)
pdtS(13,1) = crSC3,1)
escape = 1

else
simuS(10,1) = "1"

end if
case = 2

xS =" RANDOM"
case = 3

xS = "LOADING 1"
case = 4

if pdtS(2,1) = "4" then
pdtS(13,1) = FNtrunS(leftS(simuS(8,1),5»
x = len(simuS(8,1»
if x = 5 then

simuS(8,1) = '"'
else

simuS(8,1) = midS(simuS(8,1),6,x-5)
end if
crS(6,1) = pdtS(13,1)
escape = 1

end if
if pdtS(2,1) = "1" then

pdt$(2,1) = "2"
elseif pdt$(2,1) = "2" then

pdt$(2,1) = "1"
escape = 1

end if
x$ = "LOADING 2"

case = 5
if pdtS(2,1) = "4" then

pdt$(13,1) = FNtrunS(left$(simuS(7,1),5»
x. len(simuS(7,1»

,*** already done once
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if x "'5 tnen
simuS(7,l> ""

else
simuS(7,l> "'midS(simuS(7,l>,6,x'5>

end if
crS(7,l> = pdtS(l3,l)
escape =

end if
if pdtS(2,l> "'"1" then

pdtS(2,l) = "2"
elseif pdtS(2, 1) "' "2" then

pdtS(2,l> = "1"
escape = 1

end if
xS = "QUEUING 1"
end select

,••• already done once

if escape = 1 then exit loop
if (pdtS(2,1) <> "4" and pdtS(2,1> <> "5") then

call fill(O,3,4,1,80,22)
call fill(0,1,7,5,30,8)
call shadow(0,3,7,5,30,8)
color 15,1
locate 8,12
locate 9,12

print" Executing"
pr int IOCRI TI CAL RESOURCE"

Selection"locate 10,12 print"
locate 11,12 print"
color 14,1
print pdtS(11,l>
locate 13,16 : print xS
color 15,1
delay 1

end if
b z val(pdtS(11,1»

case = 1
call fill(0,3,6,45,33,16)

Method: ";

, ••• manual

color 15,1
color 0,3 : locate 23,8 : print "
if pdtS(2,1) • "4" then

call fill(O,4,13,9,28,8)
call shadow(O,3,13,9,28,8>
color 7,4
locate 15,15
locate 16,15

print "Select a Resource"
print" for the learning"

locate 17,15 print" Syste. Update."
color 14,4
locate 19,15 print" MANUAL CHOICE"
color 15,1

end if
if TestCaseNo • 0 then

xl • FNinlllllcS
else

xS. pdtS(13,1)
end if
if pdtS(2,1) • "4" then

call fill(0,3,12,9,31,10)
call fill(O,3,6,42,31,19)
call fill(15,1,12,17,30,9)
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call shadow(O,3,12,17,30,9)
color 15,1
locate 14,22
locate 15,22
locate 16,22

print" Executing learning"
print "System update. This"
print "may take a whi Ie, be"

locate 17,22 print"
color 14,1
locate 19,22 print"
color 15,1
end if

patient."

Please wait."

pdtS(13,l) = xS
simuS(11,1) = xS
erS(3,1) = pdtS(13,1)

b ,. 80

case • 2 ,*** randonl
rowl ..0
do until macS(rowl+l,l) = '"'

incr rowl
if rowl resources then exit loop

loop
x1X = FNrndintX(rowl)
pdtS(13,1) " FNtrunS(strS(xlX»
erS(4,1) = pdtS(13,1)
delay 1
b = 80

case ,.3
row ,.1
do until macS(row,1) ,.""

load&(row,O) row
load&(row,l) 0
incr row
if row " resources + 1 then exit loop

loop

,*** loading model

for i " 1 to sqnum
if sqS(i,l) ,."" then exit for
machoS ,.midS(sqS(i, 1),21,5)
durhoS " midS(sqS(i, 1),36,5)
tbahoS ,.midS(sqS(i,1),76,5)
sulhoS ,.midS(sqS(i,1),96,5)
load&(val(machoS),l) • (val(durhoS) * val(tbahoS» +

load&(val(machoS),l) + val(sulhoS)
next i

maxmachX =
maxload& = load&(l,1)

for i = 1 to resources
load&(i,O) = i
if M8xload& < load&(i,1) then

..xmaehX "
1118xload&z load&(i,1)

end if
next i
pdtS(13,1) " FNtrunS(strS(maxmaehX»
DELAY 2
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b" 80
crS(5,1) pdtS(13,1)

case = 4 'u* loading model 2
b = 0
call ~o("pdt.hol" ,pdtS() ,50,1)
pdtS(25, 1) = "4"
row = 1
do l.rItilI118cS(row,1)= ""

macS(row,15) = pdtS(14,1)
incr row
if row = resources then exit loop

loop
,*** set the screen variable so that there is none eventually.

pdtS(13,1) = "1· ,*** assigning a holding value to the bn so that the
,*** the software works, but it has no effect on the
,*** operation of the queuing MOdel.

b = 80 ,*** Goes on back to M·SEQ

if pdtS(2,1) <> "5" then pdtS(2,1) '""3"
,*** 5 if doing a QM1 inside a lSUPdate

case = 5 ,*** queuing MOdel
call ~o("pdt.hol" ,pdtS( ),50,1)
pdtS(25,1) '""4"
row = 1
do l.rItilI118cS(row,l)= ""

I118cS(row,15)= pdtS(14,1)
incr row
if row '"resources then exit loop

loop
,*** set the screen variable so that there is none eventually.

pdtS(13,1) '""1" ,*** assigning a holding value to the bn so that the
,*** the software works, but it has no effect on the
,*** operation of the queuing model.

b '" 80 ,*** Goes on back to M-SEQ

if pdtS(2,1) <> "5" then pdtS(2,1) " "2"
,*** 5 if doing a QM1 inside a lSUPdate

case ..80
b = 0
exit loop

case = 260
if val(pdtS(6,1» < val (pdtS(36, 1» and val(simuS(18,1» = 1 then

,*** exit

z = 31
chain "II-iter.pbc"

end if

if val(pdtS(6,1» >= val(pdtS(36,1» then
b '"261

else
if val(simuS(18,1» ,.1 then

z = 31
chain "",-iter.pbc"

end if
z '"1
exit loop

end if

case'" 261
call scrclear
locate 10,10 : print "In the bit in II-crsh"
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dgS=input$(2)
do
x = val(simuS(19,1»
if cr$(x+2,5) = H" then

b=x+64
exit loop

else
sinuS(19,1) = FNtrunS(strS«val(simuS(19,1» + 1»)

end if
loop until val(simuS(19,1» = 5
if val(sinuS(19,1» = 5 then

silllUS(19,1).."0"
pdtS(",1) • crS(2,5)
pdtS(13,1) = crS(val(crS(2,5»,5)
b = 80
yS = ctlS(15,1)
call edarray(crS(),8,5,hj)
z = 1
if val(simuS(18,1» = 1 then

z = 31
chain "m-iter.pbc"

end if
end if
if val(pdtS(6,1» < val(pdtS(36,1» and val(simuS(18,1» 1 then

z = 31
chain "m-iter.pbc"
end if

case else
color 0,3 : locate 23,8 : print H

color 15,1
call shadow(0,3,6,43,34,9)
call fill(15,4,6,43,34,9)
call box(15,4,6,44,32,9)
locate 8,45 print " INVALID INPUT

PRESS <space bar>
TO CONTINUE

locate 10,45 : print ..
locate 12,45 : print "
call fai lsound
call fill(O,3,6,43,35,10)
call spee
color 15,1
b = 0

end select
loop unt il abc .. 90

end sib

def FNi..-cS
shared macS(), resources
icon = 1 : down " 1
maxrow .. 1
do until 1118cS(maxrow,1>" If"
if 1118cS(lI8xrow,1) <> U" then incr I118xrow
if I118xrow" resources then

incr 1118xrow
exit loop

end if
loop
decr I118xrow
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call fill(15,1,6,42,30,18)
call box(15,1,6,43,28,18)
call shadow(O,3,6,42,30,18)
color 14,1
locate 7,48 print "AVAILABLE MACHINES"
locate 8,46 print "l11/c,.,
locate 8,56 print "_chine ,,_n
locate 23,44 : print" Use ";chrS(24);chrS(25);H <enter> to select"
color 15,1

color 31,1 : locate 10+icon-down,44 print chrS(4) color 15,1
do

for j = 1 to 12
locate 9+j,46 print H
locate 9+j,46 print down+j-1
locate 9+j,57 print nIIIcS(down+j-1,1)

next

"

123:
do

xl = inkeyS
loop until len(xS) > 0
if asc(midS(xS,1,1» = 13 then

exit loop
end if
if len(xS) = 2 then

x = asc(midS(xS,2,1»
select case x

case = 79
exit loop

case = 80 ,*** DOlIN ARROW

incr icon
if icon = maxrow + 1 then

decr icon
call failsound
exit select

end if
if icon < 13 then

color 15,1
color 31,1 : locate 9+icon,44 print chrS(4)
color 15,1 : locate 8+icon,44 print H H

elseif icon >= 13 then
incr down

end if
case = n ,*** UP ARROW

deer icon
if icon > 0 and down = 1 then

color 15,1
color 31,1 : locate 9+icon,44 : print chrS(4)
color 15,1 : locate 10+icon,44 : print II II

elseif down > 1 then
deer down

elseif icon • 0 then
incr icon
call failsound

end if
case else
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call failscxn::t
end select

end if

xS = ""
loop until XS = "Z" or xS = "Z"
FNinmacS FNtrunS(strS(icon»

enddef
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program M-QH1.PRO

OBJECTIVES - control program for the qm1 model for
- determining the location of the critical resource

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

SCClq)ile chain
Sinclude "cOlllllOn.pro"
Sinclude "m-com.pro"
Sinclude "m-file.pro"

call go

sub go
Sinclude "shared.pro"
locate 4,1 : print "m-qm1.pr"
select case z

case 1
qm1S = FNlocationqm1S
lm2S = FNlocationlm2S
call f;ll(15,7,14,25,35,5)
call shadoweO,3,14,25,35,5)
color 14,7
locate 15,29 print "Critical Resource from aM1"
color 4,7
locate 17,29 print"
delay 2

resource nuJber: ";qm1S

crS = pdtS(13,1)
for i = 1 to sqnum

if sqS( i,1) = "" then exit for
sqS(i,1) = ""

next ;
now& = 0
yS = ctlS(15,1) : zS = ctlS(17,1)
call arrayw;pe
call restorefiles(yS,zS,999)
call restorho(lpdt.hol",pdtS(),50,1)
crS(2,1) = pdtS(11,1)
pdtS(13,1) = qm1S
crS(6,1) = lm2S
crSa, 1) = qm1S

pdtS(2,1) = "1"
pdtS(O,O) "In aM1"
pdtS(2,1) = "2"
z = 2
chain "III-Seq.pbc"

case 3
xS = FNlocationqm1S
siNUS(7,1) a siMUSe7,1) + xS call put5(simuS(7,1»
simuSe15,1) = simuS(7,1)
xl • FNlocationlm2S
siNUS(8,1) • siMUS(8,1) + xS call put5(simuS(8,1»
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simuS(16,1) = simuS(8,1)
z = 3
chain "m-lsup.pbc"

case 2
xS = FNlocationqmlS
simuS(7,1) = simuS(7,1) + xS call put5(simuS(7,1»
xS = FNlocationlm2S
simuS(8,1) = simuS(8,1) + xS call put5(simuS(8,1»
z = 2
chain "m-seq.pbc"

case 4
",,1S = FNlocat iorqn1S
lm2S = FNlocationlm2S
call fill(15,7,14,25,35,5)
call shadow(O,3,14,25,35,5)
color 14,7
locate 15,29 print "Critical Resource from LM2"
color 4,7
locate 17,29 print"
delay 2

resource nulCer: "i lm2S

crS '"pdtS(13,1)
for i = 1 to sqnum

if sqS(i,1) = "" then exit for
sqS(i,l) = H"

next
now& = 0
yS = ctlS(15,1) : zS = ctlS(17,1)
call arraywipe
call restorefiles(yS,zS,999)
call restorho("pdt.hol",pdtS(),50,l)
crS(2,1) = pdtS(11,1)
pdtS(13,1) = lm2S
crS(6, 1) = lm2S
crS(7,1) = ~1S
pdtS(O,O) = "In LM2"
pdtS(2,1) = "2"
z = 2
chain "m-seq.pbc"

case else
locate 10,10 : print "WHOOPS with z in m-CJll1.pro"
klS=inputS(16)

end select
end sub

, ***** SUBROUTINE BLOCK *****

def FNIocationqm1S
shared simuS(), rltmS(), resources, pdtS(), macS(), crS()

x = val(rltmS(32,1»
y = 1
for i = 2 to resources

if macS(i,l) = Nil then exit for
if X < val(rltmS(32,i» then

X = val(rltmS(l2,i»
y = i

elseif x = val(rltmS(32,i» then
if val(rltmS(39,y» < vll(rltmS(39,i»

,*** using util'n to
then ,*** break a tie.
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x = val(rltmS(32,i»
y = i

end if
end if

next i
FNlocationqmlS = FNtrunS(strS(y»
pdtS(13,1) = FNtrunS(strS(y»
crS(7,') = pdtS(13,1)

end def

def FNlocationlm2S
shared simuS(), rltmS(), resources, pdtS(), macS(), crS()

I ••• Really need to put some work in here to calculate the results.

maXlll8ch"= ,
maxloadX = val(rlt~(39,1»

for i = , to resources
if rltlllS(',i ) = .. " then exit for
if maxloadX < val(rltmS(39,i» then

maXlll8ch"=
maxloadX = val(rltmS(39,i»

end if
next i
b = 80
FNlocationlm2S FNtrunS(strS(maxmach"»

enddef

sub sq'
shared sq$(), sqnum
call scrclear
for i = 1 to 6

print sqS(i,l)
next i
jhS=inputS(1)

end sub
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program JOB.PRO

OBJECTIVES· main simulation program

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Or J Driscoll

Sc~i le chain
Sinclude "cOlllllOn.pro"

LOCATE 21,1: PRINT "HELLO 7"

Sinclude "rn-com.pro"
Sinclude -.-sirncom.pro"

call go

sub go
locate 4, I : print "job.pro II

Sinclude "shared. pro"
if z = I then

call jobloadup
elseif z >= 2 and z <= 7 then

call JobLoadJp2
end if

end sub

sub JobloadJp
Sinclude "shared. pro"
call ScrBoxes
z :: 2
call JobloadJp2

end sub

'···PICKS OFF

sub JobloadJp2
Sinclude "shared. pro"

'···CALLS OFF THE SIMULATION STEPS

select case z
case = 2

chain "tooutque.pbc:"
case = 3

chain "fininout.pbc:"
case = 4

cha in "rnovtoout .pbc:
case ::5

chain "getjobs.pbc:"
case ..6

chain "intores.pbc:"
case ..7

chain "endofpas.pbc:"
case else

call scrclear : locate 10,10 print "whoops in z in job.pro"
klS"i~tS(19)

end select
end sub ,••• jobl0adup2
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sub sq1
shared sqS(), now&
for i = 1 to 9

print sqS(i,1)
next i
print" "
print "now&•. ";now&

end sub
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program ENDOFPAS.PRO

OBJECTIVES· end of pass through sim model, do again?

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~ile chain
Sinclude "conmon.pro"
Sinclude '...·cOlll.pro"
Sinclude "m·simcOlll.pro"

call go

sub go
locate 4,1 : print "endofpas"
Sinclude "shared. pro"
call endofpass
if now& >= val(pdtS(5,1» then
z = 100
chain "m·iter.pbc"

end if
z == 2
chain "tooutque.pbc"

end sub

.***** SUBROUTINE BLOCK *****

sub endofpass
Sinclude "shared. pro"

Now. Ho& = now&

now& == 533000

for i = 1 to resources
if queuesS( i,R) <> "" then

xS = leftS(queuesSei,R),5)
x ..val(xS) . 10000
call getque(x)
if val(TTiS) > Now.HO& and val(TTiS) < Now& then Now& = val(TTiS)

end if
if (rltms(49,i) <> ,,,. and rltmS(2,i) = "5") and (val(pdt$(18,1» <> 1) then

x == val(midS(rltmS(49,i),2,4»
call getque(x)
if val(TTiS) > Now.Ho& and valeTTiS) < Now& then

Now& .. val(TTiS)
end if

,*** WHAT IF NOWT
,*** IS WORKING GET NOW& WHEN

,*** PUT IN FINISH TIMES
,*** IN THE SIMULATOR

end if
next

flag • 0

if now& >- val(pdtS(5,1» then
if now& .. 533000 then

flag ..,

,*** past end of bucket
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now& = val(pdtS(5, 1» ,*** now& = end of bucket
pdtS(8,1) = FNtrunS(strS(now.hO&» ,*** storing finish time.

else
pdtS(9, I) = "I"
now& = val(pdtS(5,1»
pdtS(8,1) = pdtS(5,1) ,*** GONE OVER THE END OF A PERIOD

end if
if pdtS(25,1) = "1" then call statusline

end if

if flag <> 1 then

,*** Not evaluated if j~ to end of period because all jobs are finished
,*** so that get a figure for only the ti.e that jobs where available.

diff& • now& . now.hO&
for re = I to resources

rltmS(12,re) = FNtrunS(strS(val(rltmS(12,re» + 1»
if queuesS(re, im) = "N then

x1& = 0
else

xl& = FNprotimei(re,inn)
end if
rltmS(13,re) = FNtrunS(strS(val(rltmS(13,re» + (x1& * diff&»)
xl = val(rltmS(13,re»/now& : xl • round(xl,2)
rltmS(14,re) = FNtrunS(strS(x'»
if xl' > val(rltmS(1S,re» then rltmS(1S,re) = FNtrunS(strS(xl'»
xIX = len(queuesS(re,lm»/10 : xIX = round(xlX,2)
rltmS(16,re) • FNtrunS(strS(val(rltMS(16,re» + (xIX * diff&»)
xl = val(rltmS(16,re»/now& : xl = round(xl,2)
rltmS(17,re) = FNtrunS(strS(x'»
if xIX> val(rltmS(18,re» then rltmS(18,re) = FNtrunS(strS(xlX»

if queuesS(re,CCJ4P) = Itll then
x2& = 0

else
x2' = FNprotimei(re,CCJ4P)
end if
rltmS(19,re) = FNtrunS(strS(val(rltmS(19,re» + (x2& * diff&»)
xl = val(rltmS(19,re»/now& : xl • round(xl,2)
rltmS(20,re) = FNtrunS(strS(x'»
if x2& > val(rltmS(21,re» then rltMS(21,re) = FNtrun$(strS(x2&»
x2X • len(queuesS(re,C(J4P»/10 : x2X = round(x2X,2)
rltmS(22,re) • FNtrunS(strS(val(rltMS(22,re» + (x2X * diff&»)
xl = val(rltmS(22,re»/now& : xl = round(xl,2)
rltMS(23,re) • FNtrunS(strS(x'»
if x2X> val(rltmS(24,re» then rltmS(24,re) = FNtrunS(strS(x2X»

rltmS(25,re) • "0"
rltmS(26,re) • "0"
rltmS(27,re) • "0"
rltmS(28,re) • "0"
rltmS(29,re) • "0"
rltmS(30,re) • "0"

rltmS(31,r.) • FNtrunS(strS(val(rltMS(13,re» + val(rltmS(19,re»»
xl = val(rltmS(31,re»/now& : xl • round(xl,2)
rltMS(32,re) = FNtrunS(strS(x'»
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if x1&+x2& > val(rltmS(33,re» then rltmS(33,re) = FNtrunS(strS(x1&+x2&»
rLtmS(34,re) = FNtrunS(strS(val(rLtmS(16,re» + vaL(rLtmS(22,re»»
x, = vaL(rLtmS(34,re»/noW& : x, = round(x',2)
rLtmS(35,re) = FNtrunS(strS(x'»
if x1X + xZX > vaL(rltmS(36,re» then

rltmS(36,re) = FNtrunS(strS(x1X + x2X»
end if

next re
end if

'**************************************************************.*.
,*** OBSERVING THE AMOUNT OF JOBS IN
,*** THE OUEUES BEFORE THE SIMULATION IS UPDATED TO THE NEXT EVENT

if pdtS(25,1) z "1" then
call perline
call scr1anull

end if
'**********************************************************
,*** INPUT MORE JOBS OPT ION

,*** maybe for the probability distribution input of jobs.
'**********************************************************

caLL ActTillle
if pdtS(25,1)
call statusl ine
Intpt = 0
if instat then

call insO\.nd
XS=inputS(1)
x • asc(xS)
if x = 27 then

select case x

"1" then call statusLine

'***INTERUPT HANDLING

case = 0
exit select

case =
intpt = 1

exit sub
case = 2

intpt = 2
exit sub

case else
end select

end if
end if

,*** was EXIT LOOP

,*** was EXIT LOOP

end sub

def FNprotiRe&(re,Q)
shared sqS()
qhS • MM : queueS = ""
if Q • 2 then ,*** input queue

qhS • queuesS(re,lnn)
elseif Q • 1 then

qhS • queuesS(re,COMP)
else
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call scrclear : locate 10,10 print "IIHOOPS in FNprotime"
dklS=inputS(1)

end if
,*** put all viable jobs into

m = '*** the queueS
zS = midS(qhS,(m*10)-4,5)
do

z = val(zS) - 10000
call getque(z)
n = 1 : got = 0
if val(req$) = 0 then

call remstr(qhS,m)
queueS = queueS + nunS + SNoS
deer II

else
do

y • instr(n,qhS,zS)
x = y + 4
if x mod 10 = 0 then

call remstr(qhS,(y+4)/l0)
if y < .... 10 and III <> 0 then deer II

incr got

else
n = n + 4

end if
loop IIItil Y = 0
if got z val(req$) then queueS = queueS + nunS + SNoS

end if
incr m
zS = midS(qhS,(m*10)-4,5)

loop liltiI zS Z N"

z& = 0
for i = 1 to len(queueS)/10 '*** calculating duration

xS = midS(queueS,i*10-8,4)
xX = val(midS(sqS(val(xS),1),36,5»
yX = val(midS(sqS(val(xS),1),76,5»
z& = (xX * yX) + z&

next i
fNprotime& = z&

end def

,*** to make all batch.

sub perline
shared now& 1 pdtS()
x • (noN&*100)/val(pdtS(5,l»
x = round(x,2)
x = (x/100)*52
x = round(x,2)
color 7,1
for i = 1 to x

locate 23,25+i
print chrS(219)

next i
end sub

E.182



FININOUT.PRO

E.183



program FININOUT.PRO

OBJECTIVES . t~e finis~ time in the out queue

Edition 2.0 Version 2.0 20/7/88

Manufacturing Si~lation and Analysis

Copyright SHurley' Dr J Driscoll

Sinclude "COlllllOl'l.pro"
Sinclude "m-com.pro"
Sinclude "'-simcom.pro"

call go

slobgo
locate 4,1 : print "fininout"
Sinclude "shared. pro"
for i = 1 to resources '***GOING DOWN FIN IN OUT

if queuesS(i,O) <> "" then
call FinlnOut(i)

end if
next i
z = 4
if val(simuS(20,1» = 0 t~en

chain "MovToOut.pbc"
elseif val(simuS(21,1» t~en

chain ...·~1.pbc"
elseif val(simuS(22,1» z 1 t~en

chain "m-lsup.pbcH
end if

end slob

I ***** SUBROUTINE BLOCK *****

slob FinlnOut (i)
Sinclude "shared.pro"

yS = queuesS(i,O)
if yS <> H" t~en
j = 1
xS = midS(yS,(10*j)-9,5)
do

x = val(xS) • 10000
call getque(x)
if FNtrunS(finS) = "I" then

z = val(_cS)
call getres(z)
prtyS • FNtrunS(SQO$)
cases • 1
FinOutS • MidS(prtyS,(2*cases)-1,2)
do

FinOut • val(FinOutS)
select case FinOut

case • ,
call getque(x)
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finS = FNtrunS(str$(noW&» call put5(finS)
call putque(x)

exit loop
case else

call failsound : call insound : call scrclear
locate 1,1 : print "hi l in FININOUT"
call edarray(macS(),resources,15,kl) : xS = inputS(30)
end select
incr cases
FinOutS = midS(prtyS,(2*cases)-1,2)

loop IIItil FinOutS =" "or finoutS = '00'
end if
incr j

xS = midS(yS,(10*j)-9,5)
loop IIItil xS = ""

end if
end slob ,*** FinlnOut
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progrant GETJ08S.PRO

OBJECTIVES - jobs from work to gateway machines

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sinclude "cOlllllOl'l.pro"
Sinclude "m-com.pro"
Sinclude "m-simcom.proM

call go

sub go
locate 4,1 : print "get jobs"
Sinclude "shared. pro"

call get jobs

z = 6
if val(simuS(20,1» = 0 then

chain "intores.pbc"
elseif val(simuS(21,1» then

chain "m-~1.pbc"
elseif val(simuS(22,1» = 1 then

chain "m-lsup.pbc"
end if

end sub

, ***** SUBROUTINE BLOCK *****

sub GetJobs ,*** LOADS JOBS INTO QUEUES - iet Initi10001
Sinclude "shared.pro"

for i = 1 to resources
if I118cS(i,1) :: "" then exit for
if val(macS(i,13» :: len(queuesS(i,inn»t10 then

macS(i,3) = "B"
end if

next i
for i = 1 to jobnum

if workS(i,1) = Mil then exit for
if leftS(workS(i,2),1) ::"N" or workS(i,2) ::"B" then ,*** not sched'd

jobrow " i
jobS" FNtrunS(workS(i,1»
jobnoS ::FNtrunS(work$(i,4»
rownuM '"val(work$(i,14»
if rONnUM '"0 then

for j ::1 to sqnuM

querow '"j
if FNtrunS(midS(sqS(j,1),11,5» ::jobS and_

FNtrunS(midS(sqS(j,1),66,5» '" jobnoS then exit for
next
work$(i,14) " str$(querow)

else
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querow = val(workS(i, 14»
end if
QueRowHold = OueRow
call getque(querow)
block = 0
do ,*** is there room in all gateways

if val(iniS) = 1 then
x = val(lII8cS)
inns = macS(x,13)
if val(innS) : len(queuesS(val(macS),inn»/10 then

block = 1
workS(i,2) = "B"
exit loop

end if
end if
incr obser
su1tot = su1tot + val(su1S)

incr querow
call getque(querow)
if nullS = 1111 then exit loop

loop until FNtrunS(proS) <> jobS

if block <> 1 then
IIIOVetllefl t = 1

querow = querowhold
call getque(querow)
1 = 1
do

if rltjS(l,1) = "" then exit loop
incr 1

loop unt it = j obnuItt-1
rltjS(l,1) ,.FNtrunS(proS)
rltjS(l,2) = FNtrunS(jnoS)

I ••• set up results file

rltjS(l,6) : FNtrunS(strS(su1tot» ,*** total setup time

rltjS(l,14) = FNtrunS(tquS) ,*** transfer batch size
rltjS(l,15) = FNtrunS(strS(su1tot/Obser» ,*** ave set up

y = val(midS(nuIIS,2,4»
do until midS(sqS(y,1),46,1) = "F"

incr y
loop
m = 1
do until val(jnoS) = v8l(workS(m,4»

incr m
loop
dayendS ,.FNtrunS(calS(val(workS(m,5»,val(workS(m,6»»
if len(dayendS) ,.1 then dayendS ,."O"+dayendS
rltjS(l,12) ,.workS(m,5)+workS(m,6)+dayendS+workS(m,8) ,*** due date
x& ,.val(midS(sqS(y,1),47,4»
rltjS(l,3) = FNtrunS(strS(x&» ,*** theoretical flow time
rltjS(l,9) ,.FNtrunS(workS(m,3»

flag" 0 : once ,.0
do

if (val(iniS) ,.1 and FNtrunS(proS) = jobS) and FNtrunS(jnoS) = jobnoS then
queuesS(val(macS),lnn) ,.queuesS(val(lII8cS),lnn)+ "Initi" + nunS

srtS ,."0
finS ,."0

..
"
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call put~(~row)
if ooce = 0 thM

act = 12 : call working
workS( i ,2) = "Y"

end if
onc~ = 1

end if
incr ~row

call g~t~(~row)
if nullS .. Nil thM ~xit loop
if JobS = FNtrunS(proS) and FNtrunS(jnoS) .. jobnoS then flag = 1

loop until (JobS <> FNtrunS(proS) or FNtrunS(jnoS) <> jobnoS) and flag =
end if

end if
next i

end sub I ••• end G~tJobs
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prograM INTORES.PRO

OBJECTIVES - from input queues into tne resource

Edition 2.0 Version 2.0 1,1'91

Manufacturing Simulation and Analysis

Copyrignt SHurley & Dr J Driscoll

$c~i le chatn
$include "cOlllllOrl.pro"
$include "_-COlll.pro"
$include "m-simcOlll.proH

call go

sub go
locate 4,1 : print "intores."
Sine lude "shareeL pro"

for i = 1 to resources
ca II IntoRes( i)

next i

z = 7
if val(si~(20,1» % 0 then

chain "endofpas.pbc"
elseif val(simuS(21,1» = then

chain "m-cpLpbc"
elseif val(simuS(22,1» then

chain "III-lsup.pbc"
end if

end sub

sub IntoRes( i)
Sinclude "shared.pro"
shared curres

escape = 0
if val(pdt$(18,1» <> 1 then
if (queuesS( i,R) = "" and rltmS(2, i) = "S") then

x = val(lIIid$(rltmS(49,i),2,4»
call getque(x)
if val(ttiS) = now& then

srtresS = H09"
queueS = rltmS(49,i)
rltmS(49, i) = ""

else
exit sub

end if

elseif queuesS(i,R) II: "" tnen ' and rltmS(2,i) = "I" then '···TRUE IF NOT WI(G
caLL getres( i)
if val (res$) ..0 then ex it sub '··-NO MORE RES DEF INED
prtyS .. FNtrunS(SRe$)
cases .. 1
SrtRes$ .._id$(prty$,(cases-2)-1,2)
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else
exit slb

end if
else
if queuesS(i,R) = 1111 then 'and rltmS(2,i) = "I" then '***TRUE IF NOT WKG

call getres(i)
if val(resS) = 0 then exit slb
prtyS = FNtrunS(SReS)
cases = 1
SrtResS = midS(prtyS,(cases*2)-1,2)

else
exit slb

end if
end if

escape = 0
do

'***NO MORE RES DEFINED

srtres = val(srtresS)
select case srtres

case = 0
if rltmS(49,i) <> "" then , AND RLTMS(2,1) <> "S" then

qhS "'queuesS( i,1m) + queuesS( i,COMP)
zS = midS(rltmS(49,i), 1,5)
z = vel(zS) - 10000
call getque(z)

n = 1 : got = 0

if vel(reqS) = 0 then
num = 1 : flag = 0
do

y = instr(num,qhS,zS)
x = y + 4
if x mod la <> 0 then

num=num+4
elseif x mod la = 0 then

flail= 1
exit loop

end if
loop until y = 0

if flail= 0 then
escape = 1
exit select

end if

else
n =
do

y = instr(n,qhS,zS)
if y <> 0 then

x = y + 4
if x mod 10 = 0 then

incr lIot
n = y + la

else
n = y + 5

end if
end if

loop IIItiI y = 0
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if got: val(reqS) then
queueS : midS(rltmS(49,i), 1,10)
rltmS(49,i) : ""

else
escape: 1
exit select

end if
end if
x : instr(SReS,"09")
cases: (x+1)/2

else
incr cases

end if
case = 1
if queuesS(i,lm): 1111 and queuesS(i,CCJ4P) =.11 then exit loop

incr cases
case "'2

qhS = 1111

incr cases
case = 3

queueS : ""
incr cases

case : 4
if queuesS( i,1m) .."" then

cases "'cases + 4
else

qhS • queuesS(i,lm)
incr cases

end if
case = 5

if queuesS(i,COMP) ..1111 then
cases = cases + 4

else
qhS = queuesS( i,COMP)
incr cases

end if
case = 6

qhS ..queuesS(i,lm) + queuesS(i,COMP)
incr cases

case = 7 '*** put all viable jobs into
m = 1 I ••• the queueS

zS "'midS(qhS,(m*10)-4,5)
do

z = val(zS) - 10<>00
cill getque(z)

n ..1 : got ,.0
if val(reqS) = 0 then

call reMStr(qhS,.)
queueS ,.queueS + nunS + SNoS

deer m
else
do

y ..instr(n,qhS,zS)
x .. y + 4
if x MOd 10 ..0 then

Cill reMStr(qhS,(y+4)/10)
if y < .. 10 and • <> 0 then deer m
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incr got

elseif x mod 10 <> 0 then
n = n + 4

end if
loop liltiI Y " 0
if got = val(reqS) then queueS " queueS +_

nunS + SNoS
end if
incr _
zS .._idS(qhS,("10)-4,5)

loop IIItil zS " MN

incr cases
if queuesS(i,R) <> "" then exit loop

case " 8
if queueS " ....then

cases " cases + 2
else

curres .. i
call rules(queueS)
incr cases

end if
case = 9 ,*** re.ove the job from the

x " val(.idS(queueS,2,4»
call getque(x)

'***TRUE IF NOT WKG

if (rlt.s(2,i) .."1M end val(pdtS(18,1» <> 1) AND_
val(sulS) <> 0 then

act ..8 : call Narking
call ut it (i,"S")
rltml(49,i) ..queueS
x " val(.idS(queueS,2,4»
call getque(x)
ttiS ..FNtrunS(strS(nowi + val(su1S) »
call put5(ttiS)
call putque(x)
exit s~

else
removS = "" : got " 0 : nun .. 1 ,*** relevent queue
qholdS = ""
qholdS" queuesS(i,lnn) + queuesS(i.COMP)
queuesS(i,R) " queueS
zS •• idS(queueS,2,4)
call getque(val(zS»
if val(tqu$) > val(tbaS) - val(tprS) then

tquhoS • strS(val(tbaS) - val(tprS»
else

tquhoS • tqu$
end if
parhoS • FNtrunS(parS)
cpthoS " FNtrunS(cptS)

IIIOVeMent " 1
do

y • instr(nun,qholdS,leftS(queueS,5»
x " y + 4
if x .ad 10 <> 0 then
null " null + 4

elseff Y <> 0 then
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num = y + 5 : incr got
zS = midS(qholdS,y-S,S)
if leftS(zS,1) = "I" then

,*** processing to put the time it was started into the jobs results file.
z1 = val(midS(qholdS,y+1,4»

jobrow = 1
do until val(rltjS(jobrow,2» val(midS(sq$(z1,1),66,5»

incr jobrow
loop
if rltjS(jobrow,10) E MM then

rltjS(jobrow,10) = pdtS(47,1)+pdtS(48,1)+_
pdtS(49,1)+pdtS(50,1)

end if
,*** finish putting the time that the job started into the database

re.ovS • "Initi"+leftS(queueS,S)
exit loop

end if
z = val(zS) - 10000
call getque(z)
if FNtrunS(parS) = parhoS then

tbaS = fntrunS(strS(val(tbaS) - val(tquhoS»)
tprS = fntrunS(strS(val(tprS) - val(tquhoS»)

else
TT tqu$ E tqu$
if val(tqu$) > val(tbaS) then '

TTtqu$ • strS(val(tbaS)
end if
tbaS E fntrunS(strS(val(tbaS) - val(TTtqu$»)
tprS = fntrunS(strS(val(tprS) - val(TTtquS»)

end if

- val(tprS) then
- val(tprS»

call put5(tprS) : call put5(tquS) : call put5(tbaS)
if val(tprS) = 0 then re.ovS • removS + midS(qholdS,y-5,10)
call PutQue(z)

end if
loop until Y = 0

xS = leftS(queueS,5)
x = val(xS) - 10000
call getque(x)
holdS = tquS
if val(tqu$) >= val(tbaS) - val(tprS) then_

holdS • strS(val(tbaS) - val(tprS»
ttiS • strS(now& + (val(holdS)*val(durS»)
tquS • fntrunS(tqu$)
ttiS = FNtrunS(ttiS)
call put5(tquS)
call put5(ttiS)
call putque(x)
act.4 : call working
act.9 : call working
call ut it( i,"\IN)
l • 1
if retllOvS<> MM then

zS •• idS(ra.ovS,(l*10)-9,10)
do

y • instr(queuesS(i,lnn),ZS)
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if v <> 0 then
call r~v~(~sS(),i,lnn,(y+9)/l0)
incr I

~lse
y = instr(~sS(i,COMP),ZS)
if v <> 0 then

call r~v~(~sS(),i,COMP,(y+9)/10)
incr I

end if
end if
zS = .idS(ra.ovS,(1·10)-9,10)

loop until zS • "" or y. 0
end if

end if
exit loop

case • 10
exit loop

case z 14 I ••• JIT one

if val(outtS) • len(queuesS(i,O»/l0 then
call util(i,"BM)
~seape z I
exit loop

end if
incr cases

case else
call serelear
locate I,ll : print "fail intor~sM
call edarraY(M8CS(),resources,15,kl) xS = inputS(30)

end select
srtresS • .idS(prtyS,(cases·Z)-1,Z)
if escape • I then exit loop

loop II'Itil(srtresS = MM or escape I) or queuesS(i,R) <> ""

~nd slob I ••• end IntoRes
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program MOVTOOUT.PRO

OBJECTIVES· moving from the out queue to in or remove from system

Edition 2.0 Version 2.0 1/1/91

Manufacturing Simulation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~i le chain
Sinclude "comnon.pro"
Sinclude "",·cOlll.pro"
Sinclude "",·silllCom.pro"

call go

sub go
Sinclude "shared. pro"
locate 4,1 : print "movetoou"
for i = 1 to resources

if queuesS( i,0) <> "" then
call movetoout(i)

end if
next i
z = 5
if val(simuS(20,1» = 0 then

chain "getjobs.pbc"
elseif val(simuS(21,1» then

chain 1I",·""I.pbc"
elseif val(simuS(2Z,I» 1 then

chain II",-lsup.pbc"
end if

end sub

'***GOING DOWN FIN IN OUT

sub MoveTOOUt(i)
Sinclude "shared. pro"

escape ..0
yS = queuesS(i,O)
if yS <> "" then
j = 1
xS = ",idS(yS,(10*j)-9,5)
do

x = val(xS) - 10000
call getque(x)

if val(finS) = now& or FNtrunS(finS) = "B" then
z • val (IISCS)
call getres(z)
prtyS = FNtrunS(FQO$)
cases = I

IIIOVeoutS• lIIidS(prtyS,(2*cases)-1,Z)
do

IIIOveout= val(moveoutS)
•• lect c••e IIOveout

case • I '***IF FINISHED WHAT

if val(finS) ..now& or FnTrunS(finS) .."B" then
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if leftS(sucS,1) = "F" then
for k = I to jobnum

if FnTrunS(ProS) = rltjS(k,1) and_
val(FnTrunS(JNoS» = val(rltjS(k,2» then

,*** these three once had .Ho extensions
SrtS = "tI "

FinS = "tI "

ObtS = "0 "
call putque(x)
act = II : call working

if val(TBaS) = val(TPrS) then
rltjS(k,11) ..pdtS(47,1)+pdtS(48,1)+_

pdtS(49,1)+pdtS(SO,1)
X = FNmins(rltjS(k, 11),rltjS(k, 12»
rltjS(k,S) = FNtrunS(strS(x»
x = FN~ins(rltjS(k,11),rltjS(k, 10»
rltjS(k,4) = FNtrunS(strS(x»
x& = val(rltjS(k,4» - val(rltjS(k,3»
rltjS(k,13) ..FNtrunS(strS(x&»
l = I

,*** TARDY

do until FNtrunS(proS) = FNtrunS(workS(l,1»_
and val(jnoS) = val(workS(l,4»

incr l
loop
workS(l,2) = "Finish"

end if
exit for

end if
next k

call remove(queuesS(),i,O,j)
decr j

escape = I
exit loop

end if
incr cases

end if
case = 2

xS = midS(yS,(10*j)'4,S)
x = vaL(xS) . 10000
call getque(x)
w ..val(NcS)

call getres(w)
if val(req$) > I then

c~t = I
else

c~t ..0
end if
if c~t = 0 then

if val(innS) > len(queuesS(w,lnn»/10 then
y = instr(queuesS(w,lnn),midS(yS,(j*10)'9,10»
if Y .. 0 then queuesS(w, Inn) =_

queuesS(w,lnn) + midS(yS,(j*10)'9,10)
act ..I : call working
movement = 1

else
incr cases
exit select

end if

I *** BLOCKED
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else
if val(compo$) > len(queuesS(w,COMP»/10 then
y = instr(queuesS(w,COMP),midS(yS,(j*10)-9,10»
if y = 0 then queuesS(w,COMP) =_

queuesS(w,COMP) + midS(yS,(j*10)-9,10)
act = 2 : call working
movement = 1

else
incr cases
exit select

end if
end if
xS = midS(yS,(10*j)-9,5)
x = val(xS) - 10000

,*** BLOCKED

call getque(x)
if cempt '"1 then

srtS = "#I
else

srtS '""0
end if
call putque(x)
call remove(queuesS(),val(macS),O,j)
c:lecr j

" : finS = "#I "

" : finS = "0 "

escape '"1
exit loop
xS '"midS(yS,(10*j)-9,S)
x = val(xS) - 10000
call getque(x)

case = 3
j '" 1
xS = midS(yS,(10*j)-9,S)
x '"val(xS) - 10000
call getque(x)
srtS = "B "

finS '""B "
call putque(x)

escape =
exit loop

case else
call failsCUld : call insCUld : call scrclear
locate 1,1 : print "WHOOPS in movtoout" : xS = inputS(30)

end select
moveoutS = midS(prtyS,(2*cases)-1,2)

loop I.ntiI moveoutS = ""
end if
incr j

xS '"midS(yS,(10*j)-9,S)
loop I.ntiI xS '""" or escape =

end if
end sub ,*** end MOVEWT

def FNmins(firS,secS)
shared c.IS()

if val (firS) >'" v.l(aecS) then
sign'" 1
sw = val(midS(secS,1,3»
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sd = val(midS(secS,4,2»
sh = val(midS(secS,6,2»
sm = val(midS(secS,8,2»
fw = val(midS(firS,1,3»
fd = val(midS(firS,4,2»
fh = val(midS(firS,6,2»
fm = val(midS(firS,8,2»

else
sign = -1
sw = val(midS(firS,1,3»
sd = val(midS(firS,4,2»
sh = val(midS(firS,6,2»
sm = val(midS(firS,8,2»
fw = val(midS(secS,1,3»
fd = val(midS(secS,4,2»
fh = val(midS(secS,6,2»
fm = val(midS(secS,8,2»

end if
if sw = fw and sd = fd then'*** where days and hr

if sh = fh then ,*** are the same
mins = fm - sm

else ,*** where day same
mins = 60 - sm
sh = sh +

hour = fh - sh
mins = mins + (60*hour)
mins = mins + fm

end if

,*** hour different

else ,*** everyting different
mins = 60 - sm
sh = sh +
hour = val(calS(sw,sd» - sh
mins = (60*hour) + mins
sd = sd + 1
if sd = 8 then

sw = sw + 1 sd = 1
end if
do until sd = fd and sw = fw

color 6,7
locate 1,1
print "sw __.";sw
print "sd ••.";sd
print "firS ••";firS
print "secS .•";secS

mins val(calS(sw,sd»*60 + mins
locate 1,1
print"
print "m
print"
print "

"
"
"
"

sd = sd +

if sd = 8 then
sd = 1

sw = sw +
end if

loop
mins = (fh*60) + fm + mins

end if
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FNmins = sign * mins
enddef
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program TOOUTQUE.PRO

OBJECTIVES - move the job form the resource to the out queue

Edition 2.0 Version 2.0 1/1/91

Manufacturing SiMUlation and Analysis

Copyright SHurley & Dr J Driscoll

Sc~ile chain
Sinclude "COlllllOn.pro"
Sinclude ".-cOM.pro"
Sinc lucie".-si1IIC0Ia. pro"

call go

sub go
Sinclude "shared. pro"
locate 4,1 : print "tooutque"
for i = 1 to resources

if queuesS(i,R) <> "" then
call ToOutOue(;)

end if
next ;
z = 3
if val(s;muS(20,1» • 0 then

chain "FinlnOut.pbc"
elseif val(s;muS(21,1» = then

chain "m-",,1.pbc"
elseif val(simuS(22,1» = 1 then

chain ".-lsup.pbc"
end if

end sub

'***FIN IN me

, ***** SUBROUTINE BLOCK *****

sub ToOutOue( i )
Sinclude "shared. pro"

yS = queuesS(i,R)
if queuesS( I,R) <> H" then

xS • leftS(queuesS(i,R),S)
x = val(xS) - 10000
call getque(x)
if val(TTiS) • now& or leftS(finS,1) "B" then

z ..val(IIIIICS)
call getres(z)
prtyS ..FNtrunS(FiRS)
cases • 1

if .idS(queuesS(i,R),6,1) .."F" then prtyS = "010304"
ToOutS •• idS(prtyS,(2*cases)-1,2)

do
ToOut = val(ToOutS)
select ca.e ToOut

clse = 1 ,*** TO OUTPUT QUEUE
if len(queuesS(i,O»/10 < val(outtS) then

call getque(x)
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removS= ""
y = instr(queuesS(i,O),queuesS(i,R»
if y = 0 then queuesS(i,O) = queuesS(i,O) + queuesS(i,R)

if val(tquS) > val(tbaS) - val(tprS) then
tprS = tbaS

else
tprS FNtrunS(strS(val(tprS) + val(tquS»)

end if

srtS = FNtrunS(strS(now&»
call put5(tprS) finS = "II
call putque(x)

call put5(srtS)
"

cases = cases +
else

cases = cases + 2
end if

case = 2 ,*** TO INPUT QUEue
xlS = .idS(queuesS(i,R),6,5)
xl = val(x1S) - 10000

,*** because only looking at 010304

call getque(xl)
zl = vaLCmacS)
call getres(z1)

if val(reqS) = 1 then
if len(queuesS(zl,lnn»/10 < val(innS) then

r etIIOvS= ""
Y = instr(queuesS(zl,lnn),queuesS(i,R»
if y = 0 then queuesS(zl,lnn) = queuesS(zl,lnn)+ queuesS(i,R)
call getque(x)
TPrS = strS(val(TPrS) + val(TQuS» : call put5(tprS)
srtS = FNtrunS(strS(noW&» : call put5(srtS)
finS = "II "
call putque(x)
cases '"cases +

else
cases = cases + 2

end if
else

if len(queuesS(zl,COMP»/10 < val(compo$) then
retllOvS= "N

y = instr(queuesS(zl,COMP),queuesS(i,R»
if y = 0 then queuesS(zl,COMP) = queuesS(zl,COMP) + queuesS(i,R)
call getque(x)
TPrS = strS(val(TPrS) + val(TQuS» : call put5(tpr$)

srtS = FNtrunS(strS(noW&» : call put5(srtS)
finS = "II "
call putque(x)
cases cases +

else
cases = cases + 2

end if
end if

case = 3 ,*** LOAD NEXT TRANSFER BATCH
call getque(x)
if val(tqu$) > val(tbaS) - val(tprS) then

tquhoS • strS(val(tbaS) - val(tprS»
else
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tqo.Jl oS = tquS
end if
parhoS = FNtrunS(parS)
cpthoS = FNtrunS(cptS)
if val(TPrS) = val(TBaS) then' and val(tbaS) 0 then

queuesS( i,R) = 1111

act = 5 : call working
ca II ut i l(i ,M I")
rnov~t '" 1
exit loop

end if
if val(iniS) = I then

HOLDS = TQUS
if val(TQuS) > val(TBaS) - val(TPrS) then_

HOlDS = strS(val(TBaS) - val(TPrS»
TTiS = fntrunS(strS(now& + val(HOlDS)·val(DurS»)

call put5(tquS)
call put5(ttiS)
cal l PutQue(x)
let = 9 : call working
call ut il(i,"IJ")
rnovetnent = I
exit loop
end if
n = I : got = 0
qhS = queuesS( i,1m) + queuesS( i,COMP)
do

y = instr(n,qhS,leftS(queuesS(i,R),5»
xl '"y + 4
if xl mod 10 <> 0 then
n = n + 4

elseif xl mod 10 = 0 then
n = y + 5
incr got

end if
loop until y = 0
if got <> vII(reqS) then

rltmS(49,i) '"queuesS(i,R)
queuesS(i,R) = 1111

,••• store the old set up

TTiS = HO H

call PutQue(x)
act'" 10 : call Norking
ca II ut it(i,"Nil)
eKit loop

else
call PutQue(K)
got = 0 : n = I
do

y = instr(n,qhS,leftS(queuesS(i,R),5»
xl = y + 4
if xl mod 10 <> 0 then
n = n + 4

elseif Kl mod 10 = 0 then
n = y + 5 : incr got
zS '".idS(qhS,y-5,5)
z '"val(zS) - 10000
call getque(z)

,••• at this point Ne are trying to get the ones removed from the
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,*** input queue.
if FNtrunS(parS) = parhoS then

tbaS = fntrunS(strS(val(tbaS) - val(tquhoS»)
tprS = fntrunS(strS(val(tprS) - val(tqunoS»)

else
TTtquS = tquS
if val(tquS) > val(tbaS) then

TTtquS = tbaS
end if
tbaS = FNtrunS(strS(val(tbaS) - val(TTtquS»)
tprS = FNtrunS(strS(val(tprS) - val(TTtqu$»)

end if
call put5(tprS) : call put5(tbaS)
if val(TPrS) z 0 then removS = removS + midS(qhS,y-5,10)
call PutQue(z)

end if
loop ~t il y = 0
end if
call getque(x)
holdS = tquS
if val(tquS) >= val(tbaS) - val(tprS) then_

holdS = strS(val(tbaS) - val(tprS»
ttiS = strS(now& + val(holdS)*val(durS»
call put5(tquS) : call put5(ttiS)
call PutQue(x)
act = 5 : call working
l = 1
if removS <> 1111 then

zS = midS(removS,(l*10)-9,10)
do

y = 0
y = instr(queuesS(i,lnn),zS)
if y <> 0 then

call remove(queuesS(),i,lnn,(y+9)/10)
incr l

else
y = instr(queuesS(i,COMP),zS)
if y <> 0 then

call remove(queuesS(),i,COMP,(y+9)/10)
incr l

end if
end if
zS = midS(removS,(l*10)-9,10)

loop ~til zS = "" or y = 0
end if
exit loop

case = 4 '***BLOCKS MIC
finS = FntrunS(finS)
finS = "B" + finS: call put5(finS)
call putque(x) 'IS X AGAIN CORRECT
caII ut it (i,liB")
exit loop

case" 12
if len(queuesS(i,O»/10 < val(OUttS) then

queuesS(i,O) = queuesS(i,O) + queuesS(i,R)
queuesS(i,R) = II"
call getque(x) 'IS THE X CORRECT

srtS = FNtrunS(strS(nowl» call put5(srtS)
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finS = '" "
call putque(x)

act = 5 : call working
moVI!ftIen t = 1

call util(i,"I")
x$ = mid$(y$,6,5)
x$ = left$(y$,5)
x = vel(xS) - 10000
call getque(x)
exit loop

end if
cese else

cell fails~ : cell ins~
locate 1,1 : cell scrcleer :print "fail in TOUTQUE •••";1
cell ederrey( ..cS(),resources,15,kl) : xS = inputS(30)
end select
ToOutS & .idS(prty$,(2*ceses)-1,2)

loop IA"ltil ToOut$ =" .. or tooutS = 1111

end if
end if

end sub '*** end ToOut
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program M-ITER_PRO

CONTENTS - at the end of a period deals with move to next

Edition 1_0 Version 2_0 22/2/91

Manufacturing SiMUlation and Analysis

Copyright S Hurley and Or J Driscoll

,********.*.****** •• ***.****.******************* •• ***********************
I ••• ***
,*** ***
I ••• this progr8111

at the and of a period this ~ all the
files if required and lets up the cloack and
workS() file for the next period and moves on
to siMUlate this or goes back to M-ADV.PRO

***
I ••• ***
I ••• ***
,*** ***
I ••• ***
,*** ***
,*** ***
,••••••••••••••••••••••••••••••••••••••••••••••••••••• *******************

Sc~i le chain
Sinclude "comnon.pro"
Sinclude "m-com_pro"
Sinclude "1II-siIllCOIII.pro"
SSEGMENT
Sinclude "m-file.pro"

call go

sub go
locate 4,1 : print "M-iter.p"
Sinclude "shared. pro"
do until a ..a + 1

if z ..100 then ,*** from endofpas
select case val(pdtS(2,1»

case 1 ,*** normal silllJlation
if pdtS(9,1) = "1" then call overun
call endbucket
call iter~
if val(pdtS(6,1» = val(pdtS(10,1» then ,*** any more periods

simuS(10,1) .."0" ,*** used to avoid doing manual again
if TestCaseNo <> 0 then

z = 3
chain "test.pbc"

else
z .. 1

chain "Ill-ctl.pbc"
end if

else
z = 2
chain "Ill-seq.pbc"

end if
case 2

call globalcalc
z .. 1
chain "M-qM1.pbc"

,*** 1141
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case 3 '*** LM2
call globalcalc
z = 4
chain "m-~1_pbc"

case 4
if pdtS(9,1) = "1" then call over~
call endbucket
z = 4
chain "m-lsup.pbc"

case 5
if pdtS(9,1) = "1" then call over~
call endbucket
if val(pdtS(6,1» = val(pdtS(10,1» then

z = 3

,*** to tidy up files but no dump

,*** any more periods

else
z = 2

end if
chain "m-~l.pbc"

case else
call scrclear : locate 10,10
print "WHOOPS going into m-iter.pro" xS = inputS(50)
end select

end if
loop

end slob

, ***** SUBROUTINE BLOCK *****

slob over~
Sinclude "shared. pro"
for i = 1 to resources

if queuesS(i,R) <> "" then
x z val(midS(queuesS(i,R),2,4»
call getque(x)
ttiS = FNtrunS(strS(val(ttiS) - val(pdtS(S,1»»
call putS( ttiS)

,*** to reset the times in the sqS()
,*** array to reflect new zero.

call putque(x)
elseif rltmS(2, i) = "S" then

x = val(midS(rltmS(49,i),2,4»
call getque(x)
ttiS = FNtrunS(strS(val(ttiS) - val(pdtS(S,1»»
call put5(ttiS)
call putque(x)

end if
next i
pdtS( 9,1) = "0"

end slob

slob endbucket
Sinclude "shared. pro"
close '10
for i = 1 to resources

call util(i,rltmS(Z,i»
next
call globlllc.lc '*** global cales

,***************************************************************
,*** TO REMOVE THE FINISHED JOBS FROM WORK AND FROM THE SQS()
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,••* DATABASE.
,.** NOW ALSO FROM THE BNSCHS() DATABASE

,•••• *********************************************************
,*** clear up sq$()
I •••

for i = 1 to jobnum
if loIorkS(i,1)= "" then exit for
if leftS(loIOrkS(i,2),1)= "F" then
j = 1
do until FNtrunS(midS(sq$(j, 1),11,5» = FNtrunS(loIorkS(i,1» and_

v8l(midS(sq$(j,1),66,5» = val(loIorkS(i,4»
incr j
loop

k = j
do until FNtrunS(midS(sq$(k,1),11,5» <> fNtrunS(loIorkS(i,1» or_

v81(midS(sq$(k,1),66,5» <> val(loIorkS(i,4»
sq$(k,O) = ""
sq$(k,1) = ""
incr k
loop

,... SHUNT SOS()
row = 1
for ii '"1 to sqrun

if sq$( ii,1) <> "" then
sq$(rolol,1)= sq$(ii,1)
if rolol<> ii then

sq$( ii,1) 1111

sq$(ii,O) = 1111

end if
incr rolol

end if
next ii

,... END SHUNT

I .. k - j ,*** I is the quantity to remove
for m = 1 to sqnum

if sq$(m,1) = 'III then exit for
xS'" leftS(sq$(m,1),5)
yS = midS(sq$(m,1),6,5)
zS = midS(sqS(m,1),11,95)
if val(xS) > 10000 + k • 1 then

xS = strS(val(xS) . I)

xS = fNtrunS(xS)
end if
if val(yS) > 10000 + k . 1 then
ys '"strS(val(yS) • I)

ys '"fNtrunS(yS)
end if
sq$(m,1) = xS + ys + zS

next III

for III '" 1 to 4
for n = 1 to resources
if queuesS(n,lII)<> '"' then

x .. len(queuesS(n,m»
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for p = 1 to x/S
xS = midS(queuesS(n,m),(p*5)-4,5)
if val(xS) > 10000 + k - 1 then

xS = FNtrunS(strS(val(xS) - I»
midS(queuesS(n,m),(p*S)-4,5) = xS
end if

next p

end if
next n

next m
end if

next i
,.***************** end of sorting out the sqS()_

best = 1
for i = 1 to jObnum

if workS(i,1) ::"" then exit for
if val(workS(i,4» > best then

best = val(workS(i,4»
end if

next i
incr best
if val(ctIS(40,1» 11 then

call steady(best)
end if
for i = 1 to jObnum '*** clears rows in workS()

if workS( i,1) :: .111 then exit for
if leftS(workS(i,2),1) ::"F" then

for j = 0 to 15
workS(i,j) = 1111

next j
end if
workS(i,14) ::1111

next i

bkrow ::0
for i ::1 to jObnum

incr bicrow
if workS(i,1) HII then exit for

,.*. shunts rows in workS()

next i

if bicrow < jobnum then
row = bkrow
for i = row+1 to jObnum

if workS(i,1) <> 1111 then
for j ::0 to 15

workS(bicrow,j) = workS(i,j)
workS< iI j) .. .11.

next j
incr b1crow

end if
next

end if

,•••••••••••• *•••••••••••••••••••••••••••••••••••••••••••••••••••
I ••• SET UP THE TIMING MECHANISM FOR THE NEXT PERIOD

call Bctti... I ••• START AGAIN AT THE BEGINNING OF
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now& = 0 1*-- THE NEXT PERlOO
pdtS(43,1) = pdtS(47,1)
pdtS(44,1) pdtS(48,1)
pdtS(45,1) pdtS(49,1)
pdtS(46,1) = pdtS(50,1)

end slb

slb steady(best)
shared jobS(), ctlS(), jobnuM, pdtS(), workS(), jobHoS()

count = 1
do unti I jobS(count, 1) = .01.

incr count
loop
countho = count
call pjtrest(ctlS(15,1)+"- job.inf",jobhoSO,999)
for i = 1 to 16

if jobhoS(i,1) = .... then exit for
for j = 1 to 15
jobS(i·l+count,j) = jobhoS(i,j)

next j

next i

do until jobS(count,l) = ....
jobS(count,4) = FNtrunS(strS(best»
incr count
incr best

loop

weeks = 0 WAS 2.
call quantity(countho)
call duedate(weeks,countho)

,••• remember that due date does this to all jobs would need sorting
,••• out if some jobs are to be left over. Taken care of with countho.

locate 22,1 : print "seed •••";ctlS(32,1);
end slb

slb duedate(weekstoadd,countho)
Sinclude "shared. pro"
randomize val(ctlS(32,1»
ctlS(32,1) = FNtrunS(strS(val(ctlS(32,1»+1»

x = val(pdtS(47,l»
j = countho
do unt il jobS( j,1) = ....

y = FNuniform(5,5)
hr = FNunifonn(O,7)
mi = FNunifonw(O,59)
count • x + weekstoadd
if count < 10 then

jobS( j,5) • "OO"+FNtrunS(strS(count»
elseif count < 100 then

jobS(j,5) z "O"+FNtrunS(strS(count»
else

jobS(j,5) • FNtrunS(strS(count»
end if
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jobS( L6) = 10"+FNtrunS(strS(y»
if hr < 10 then

jobS(j,7l "O"+FNtrunS(strS(hr»
else

job$(j,7) = FNtrunS(strS(hr»
end if
if mi < 10 then

jobS( L8) = "O"+FNtrunS(strS(mi»
else

job$(j,8) FNtrunS(strS(mi»
end if
incr j

loop
end s~

s~ j_le
shared jObnum, workS(), jobS(), ctlS()
,.** to randomize the work file.
randomize val(ctlS(32,1»
ctlS(32,1) = FNtrunS(strS(val(ctlS(32,1»+1»

row = 0
do unti l leftS(jobS(row+1,2),1) = "N" and jobS(row+1,11)

incr row
.11.

loop

endrow = row
do until jobS(endrow+1,1) = ''''

incr endrow
loop

if row <> endrow and endrow <> 0 then
for i = row+1 to endrow

uni = int(rnd * (endrow-row» + (row+1)
for j = 0 to 15

swap jobS(i,j), jobS(uni,j)
next j

next
end if

end s~

s~ iter~
Sinclude "shared. pro"
if val(pdtS(6,1» >= val(pdtS(35,1» or_

val(pdtS(6,1» = val(pdtS(10,1» then
simuS z pdtS(25,1) ,*** TO FilE
pdtS( 25,1) = "0"
call scrboxes
pdtS(25,1) = simuS
yS = ctlS(15,1) : zS = ctlS(17,1)
call ~(yS,zS,val(pdtS(6,1»)

end if
end s~ ,.** encIlucket

s~ globalcalc
shared lsS(), rltjS(), rltmS(), rltgS(), pdtS(), resources, jobnum, macS()
shared crS(), shS(), sqnua
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resno = 1
do unt i I macS( resno ,1) = '"'

incr resno
if resno > resources then exit loop

loop
decr resno

,*****************************************************e __ ee_
,••• CALCULATION OF UTILISATION RESULTS

for me = 1 to resno
t ot al = 0
for i = 4 to 8

total = total + val(rltmS(i.mc»
next i
if total <> 0 then

S • (val(rltmS(4,.c» • 100) I total S = round(S,2)
W = (val(rltmS(5,mc» • 100) / total W = round(W,2)

else
S = 0 : W = 0 : II = 0 : B = 0 N = 0

end if
rltmS(39,me) • FNtrunS(strS(W»
rltmS(41,mc) • FNtrunS(strS(~S»

next IIIC

'****************************************************************
,••• CALCULATE THE GLOBAL RESULTS

for i = 1 to j~ ,••• jobs early/late/ontime
if rltjS(i,1) E "" then exit for ,••• & tot time early/late
if rltjS( i,11) <> 1111 then

if val(rltjS(i,5» < 0 then
rltgS(3,1) = FNtrunS(strS(v8l(rltgS(3,1» + 1»
rltgS(5,1) = FNtrunS(strS(v8l(rltgS(5,1» + v8l(rltjS(i,5»»

elseif v8l(rltjS(i,5» > 0 then
rltgS(4.1) = FNtrunS(strS(v8l(rltgS(4,1» + 1»
rltgS(6.1) FNtrunS(strS(v8l(rltgS(6,1» + val(rltjS(i,S»»

else
rltgS(2,1) = FNtrunS(strS(v8l(rltgS(2,1» + 1»
end if
rltgS(8,1) = FNtrunS(strS(val(rltgS(8,1» + val(rltjS(i,4»» 'tot flow
rltgS(9,1) = FNtrunS(strS(val(rltgS(9,1» + val(rltjS(i,3»» 'theo flow
rltgS(18,1) = FNtrunS(strS(val(rltgS(18,1» + val(rltjS(i,18»»'flow

end if
next i ,**********

rltgS(7,1) = FNtrunS(strS(vIl(rltgS(6,1» - val(rltgS(5,1»» 'manu-g err
x = v8l(rltgS(7,1» : x • 8bs(x) : rltgS(7,1) = FNtrun$(strS(x»
rltgS(10,1) = FNtrunS(strS(v8l(rltgS(8,1» - val(rltgS(9,l»» 'del error
x = v8l(rltgS(10.1» : x = 8bs(x) : rltgS(10,1) = FNtrunS(strS(x»

xl& = 0 x2& = 0 x3& = 0 x4& = 0 : X4! = 0
x5! • 0 x51· 0 x61· 0 x7! = 0

for = to resno
x1& • xl& + v8l(rltmS(10,i»
x2& = x2& + v8L(rltmS(4,i»
x3& • xl' + v8l(rltmS(S,i»
x4& • x4& + v8L(rltmS(6,l»
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x4! ",4!+ val(rltmS(32,i»
xS! ",S!+ val(rltmS(3S,i»
x6! ",61+ val(rltmS(39,i»
xl! xl! + val(rltmS(41,i»

next i

x4! = x4!/resno
xS! = xS!/resno
x6! ,.x6!/resno
xl! xl!fresno

rltgS(11,1) = FNtrunS(strS(val(pdtS(S,1»*resno»
rltgS(12,1) FNtrunS(strS(x1&» 'tot me time avail
rltgS(13,1) ,.FNtrunS(strS(x2&» 'tot set up time
rltgS(14,1) ,.FNtrunS(strS(x3&» 'tot working time
rltgS(1S,1) = FNtrunS(strS(x4&» 'tot idle time
rltgS(26,1) = FNtrunS(strS(x4!» 'ave pt of queue wrt time
rltgS(27, 1) FNtrunS(strS(xS!» 'ave queue length in jobs
rltgS(28,1) FNtrunS(strS(x6!» 'util I
rltgS(29,1) = FNtrunS(strS(x7!» 'util II

rltgS(28,1) = midS(rltgS(28,1),1,4)
rltgS(29,1) = midS(rltgS(29,1),1,4)

if val(rltgS(4,1» = 0 then
rltgS(30,1) = "0"

else
y11 = val(rltgS(6,1» / val(rltgS(4,1» 'ave late
rltgS(30,1) = FNtrunS(strS(y1!»

end if
if val(rltgS(3,1» = 0 then

rltgS(31,1) ~ "ON
else

y1! = val(rltgS(S,1» / val(rltgS(3,1» 'ave early
rltgS(31,1) = FNtrunS(strS(y1!»

end if

x = val(rltgS(2,1» + val(rltgS(3,1» + val(rltgS(4,1» 'freq tardy job
y = val(rltgS(4,1»
if x = 0 or y = 0 then

rltgS(33,1) = "0"
rltgS(2S,1) "0"

else
y11 = (y/x) * 100
rltgS(33,1) = FNtrunS(strS(y1!»
y1! ,.(val(rltgS(8,1» / x)
rltgS(2S,1) ,.FNtrunS(strS(y11»

I •••

'ave flow

end if

,****************************************************************
,*** LEARNING SYSTEM UPDATE

f • 5
x. val(pdtS(14,1»
y" val(pdtS(11,1»
if pdtS(2,1) <> N1M then
z • (x*6)- 6 + y

,* the sequencing heuristic
,* SH selection model
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else
Z = 37

end if
,••• similation results into row
,••• 26 of lsS()

if val(rltgS(9,1» = 0 then
lsS(z,1) "0"
lsS(z,2) = "0"

else
x1! = val(rltgS(7,1»/val(rltgS(9,1» ,••• delivery error one
x1! = (1 - x1!) • 100
xS = FNtrunS(strS(x1!»
lsS(z,1) = leftS(xS,5)
x11 = val(rltgS(10, 1»/val(rltgS(9, 1» ,••• manufacturing error one
x1! " (1 - x1!) • 100
xS = FNtrunS(strS(x11»
lsS(z,2) = leftS(xS,5)

end if

xS = leftS(rltgS(28,1),S)
lsS(z,3) = xS
xl = 0
for i = 1 to 3

x! = (val(lsS(z,i» • val(pdtS(28+i, 1») + xl

,••• utilisation

next
xl " rOU'ld(xl,2)
xS = FNtrunS(strS(xl»
lsS(z,5) = leftS(xS,S)

end sub

sub quantity(countho)
Sinch,de "shared. pro"
if ctIS(40,1) = "11" then

v1 = val(pdtS(12,1»
else

v1 = val(ctlS(30,1»
end if
v2 = val(ctIS(31,1»
,*.* v1 = mean, v2 = coefficient of variation
rod = 0 ,••• rOU'lding
call normal2(v1,v2)

,••• using the test role facility

open "random. out" for input as .1
for i = countho to jobnum

if jobS(i,1) = "" then exit for
input '1, xxS
if val(xxS) < 1 then xxS = "1"
if val(xxS) > 14 then xxi = "14"
jobS(i,3) " xxi

next i
close .1

end sub

sub normaI2(v1,v2)
shared rod, scrprn, p1S(), ctlS(), jobnum, jobS()

OPEN "RANO<J4.OUT" FOR OUTPUT AS .1
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randomize val(ctlS(32,1»
ctlS(32,1) = FNtrunS(strS(val(ctlS(32,1»+1»
sd! = (v2 * v1) 1100
sd! = round(sd!,rod)
p1S(2) =" NORMAL: mean =" + strS(v1) + ", std. dey. =" + strS(sd!) +

,*** sd = cv * mean divide by 100

", from a CV of " + v2S + ""."
for i = 1 to jobnum

if j obS( i,1) = "" then ex it for
ytI '" FNnonllif
ytI = (ytI * sd!) + v1
y! = round(ytI,rod)
yS = FNtrunS(strS(y!»
if val(yS) < 1 then yS = "1" ,*** no zero demands .
...rite '1, yS

next;
close '1

end sib

def FNnonllif
vi = 0 : flag = 0
do

u1' = rnd : v1, = (2*u1') - 1
u2' = rnd : v2' = (2*u2') - 1
"" = (v1, * v1') + (v2' * v2')
if "" > 1 then

flag 0
else

flag = 1
ytI = (-2) * (log(""»
vi = viI""
vi = sqr(vI)
x1' = v1' * vi
x2' = v2' * vi

end if
loop until flag =
FNnornar = x1'

enddef

def FNuniform(v1,v2)
shared scrprn
FNuniform = int(rnd * (v2-v1+1» + v1

enddef
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program M-COM.PRO

CONTENTS - common routines

Edition 1.0 Version 1.0 14/9/88

Manufacturing Simulation and Analysis

Copyright Dr J Driscoll

, ***** COMMON SUBROUTINE BLOCK *****

sub toupper(y3S)
for i = 1 to len(y3S)

y = asc(midS(y3S,i,1»
if y > 90 then

y = y - 32
x1S = x1S + chrS(y)

else
x1S = x1S + midS(y3S,i,1)

end if
next i
y3S = x1S
x1S = 1111

end sub

def FNletter(yS)
for i = 1 to len(yS)

y = asc(midS(yS,i,1»
if «y > 64) and (y < 91» or (Cy > 47) and (y < 58» then

FNletter = 1
else

FNletter = 0
exit def

end if
next ;
FNletter =

enddef

, *** SETS UP THE STANDARD TOP THREE LINESsub border
shared simS(), ctlSC)
call t;ll(14,9,1,1,80,3)
color 14,9
locate 1,2
locate 2,2

print "Copyright:
print " SHurley

locate 3,2 print "J Driscoll"
call rblock

end sub

sub wa;ton
color 31,4
locate 25,77 print "WAIT";
color 15,1

end sub

sub waitoff
color 0,3

MANUFACTURING SIMULATION"
AND ANALYSIS"
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locate 25,77 print"
color 15,1

end sub

sub scrclear
color 0,3
cls

end sub

sub insound
sound 1157,2

end sub

sub fai lsound
sound 100,3
sound 100,3

end sub

delay 0.3

sub fill(a,b,y,x,x1,y1)
color a,b
for i = 0 to y1-1

for j = 0 to x1-1
locate y+i ,x+ j
print" ";

next j

next i
color 15,1

end sub

sub shadow(a,b,y,x,x1,y1)
color a,b
for i = 1 to y1

locate y+i, x+x1
next i
for i = 0 to x1-1

locate y+y1,x+1+i
next i
color 15,1

end sub

sub box(a,b,y,x,x1,y1)
color a,b
locate y,x
print chrS(201);
for i = 1 to x1-2

print chrS(20S);
next i
print chrS(187);
for i = 1 to y1-2

locate y+i ,x
locate y+i,x+xl-l

next i
locate y+yl-1,x
pri nt chrS(200);

for i = 1 to xl-2
print chr$(205);

II.
I

, *** clears the screen ***

, *** asking for input ***

, *** ~rong input given ***

, *** creates box ~ith no border ***

,*** CREATES SHADOW

print chrS(219);

print chrS(223);

1 *** creates box outline ***

print chr$(186);
print chrS(186);
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next

print cnrS(188l;
end sub

sub boxsing(B,b,y,x,x1,y1l
color a,b
locate y,x
print cnrS(218);
for i = 1 to x1-2

print cnrS(196l;
next i
print cnrS(191l;
for i = 1 to y1-2

locate y+i,x
locate y+i,x+x1-1

, *** creates box outline ***

print cnrS(179);
print cnrS(179);

next i
locate y+y1-1,x
print cnrS(192l;

for i = 1 to x1-2
print chrS(196);

next i

print chrS(217);
end sub

def FNindataS(y,x,x1)
400: color 15,4
locate y,x-1 : print
locate y,x+x1: print

locate y,x
xS = II II

.. II

.. II

x3S = cnrS(3)
for xO = 1 to x1

print chrS(22);
xS = xS + II II

x3S = x3S + chrS(3)
next xO
locate y,x : x4 = 0

420: x3 = 0 : xOS = II II

xOS = inkey$
x3 = len(xOS)
if x3 > 0 then 440
call waiting
color 15,4
goto 420

440: if asc(xOS) = 8 then 470
if asc(xOSl <> 13 then 500
goto 530

470: if x4 = 0 then 490
midS(xS,x4,1) = " " : x4 = x4 - 1: locate y,x+x4: print chrS(22);
locate y,x+x4 : goto 420

490: locate y,x : print chrS(22) : locate y,x : goto 420
500: if x4 = x1 then 420

x4 = x4+1 : midS(xS,x4,1l=xOS : locate y,x : x2S = xS
if x5 = 99 then x2S = x3S
locate y,x : print leftS(x2S,x4) : goto 420
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530: if x4>0 then xS = leftS(xS,x4) else xS = " "
540: if x4 = 0 or leftS(xS,1) <> " " then 560 else xS = midS(xS,2,len(xS)-1)

x4 = x4 - 1 : goto 540
560: if x4 = 0 or rightS(xS,1) <> " " then 580 else xS = midS(xS,1,len(xS)-1)

)(4= x4 - 1
goto 560

580: x5 = 0
FNindataS = xS
color 15,1
if xS = "" or xS = " " then

call failsound
goto 400

end if
for i = 1 to len(xS)

if asc(midS(xS,i,1» = 0 then
call failsound
goto 400

end if
next i

enddef

Def FnlnNumX(low,high,numS)
for i = 1 to len(numS)

if asc(midS(numS,i,1» < 48 or asc(midS(numS,i,1» > 57 then
FnlnNumX = -1
exit def

end if
next i
if val(numS) < low or val(num$) > high then

FnlnNumX = -1
else

FnlnNumX = 0
end if

enddef

def FNtrunS(xS)
do

if len(xS) = 0 then exit loop
if leftS(xS,1) = M " then xS = midS(xS,2,len(xS)-1)
if len(xS) = 0 then exit loop
if midS(xS,len(xS),1) = " " then xS = midS(xS,1,len(xS)-1)

loop until leftS(xS,1) <> " " and rightS(xS,1) <> " "
FNTrunS = xS

enddef

sub ne
call fill(0,3,4,1,80,21)
call shadow(0,3,10,21,38,10)
call fill(15,1,10,21,38,10)
color 14,1
locate 14,31
locate 16,31
caII insound

print "NOT AVAILABLE YET";
print "press <space bar>"

call .pee
call fill(0,3,4,1,80,21>

end sub

sub Menu(titleS,ne1S,na2S,na3S,na4S,naSS,na6S,na7S,na8S,na9S,_
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nal0S,nallS,na12S)
call shadow(O,l,6,5,JZ,15}
call fill(14,1,6,5,32,15)
color 14,1
locate 7,7 print titleS
color 15,1
locate 9,7 print na1S
locate 10,7 print na2S
locate 11,7 print na3S
locate 12,7 print na4S
locate 13,7 print naSS
locate 14,7 print na6S
locate 15,7 print na7S
locate 16,7 print na8S
locate 17,7 print na9S
locate 18,7 print na10S
locate 19,7 print na11S
locate 20,7 print na12S

end sib

sub Menu2(titleS,nalS,na2S,na3S,na4S,na5S,na6S,na7S,na8S,na9S,_
na10S,na11S,na12S)

call shadoN(0,3,7,7,32,lS)
call fill(4,7,7,7,32,15)
color 14,7
locate 9,9 : print titleS
color 4,7
locate 11,9 : print nalS
locate 12,9 print na2S
locate 13,9 print na3S
locate 14,9 print na4S
locate 15,9 print na5S
locate 16,9 print na6S
locate 17,9 print na7S
locate 18,9 print na8S
locate 19,9 print na9S
locate 20,9 print na10S
locate 21,9 print nal1S
locate 22,9 print na12S

end sub

SUB EdArray(fileS(2),DIM1,DIM2,flag) public
flag = 0
c = 2
d = 8 ,*** depth doNn screen
t = 0
iconrh = 0
e = 15 ,*** bottom bit
icon =
call till(15,1,d-2,2,78,13)
call box(15, 1,d-2,2,78, 13)
color 14,9
locate d-2,25
locate 0..10,7

<Esc> to quit II

color 15,1

print II "tileS(O,O)" II

print" IchrS(24)chrS(25)" and PgUp, PgOn to move icon: <ENTER> to select:

locate d,3
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print "--------------------------------------------------------- "

7

color 31,9 : locate icon+d,c*10-2 : print chrS(4) color 15,1
if icon <> 1 then

locate icon+d-1,18+(c-2)*10 print""
end if
if icon <> 9 then

locate icon+d+1,18+(c-2)*10 print""
end if
if dilllZ< 6 then

x = dilllZ
else

x = 6
end if
for cols = 1 to x

locate d-1,(cols+1)*10-1
, *** PRINTING THE TITLES

print using "\ \"i fileS(O,cols+iconrh)
next cols
if dim1 < 9 then
y = dim1

else
y = 9

end if
for lines = 1 to y

locate d+lines,4 print lines+t
locate d+l ines,9 print using "\
for cols = 1 to x

locate d+lines,(cols+1)*10-1 print using "\

\"i fileSelines+t,O)

\"ifileS(lines+t,cols+iconrh)
next cols

next lines

do , *** TO READ THE KEYBOARD ARR~S
xS-inkeyS

loop until len(xS»O

do until asc(midS(xS,1,1» = 13
if len(xS) = 2 then

x = asc(midS(xS,2,1»
select case x

case = n
if icon> 1 then

decr icon
elseif t <> 0 then

decr t
end if

case = 80
if (icon < 9) and (icon < dim') then

, *** RETURN TO EXIT EDIT
, *** All CTl CHARS ARE TWO CHARS

, *** TO PICK REQ ACTION
, *** UP ARROW

, *** DOWN ARROW

incr icon
elseif t <> dim'-9 and icon < dim' then

incr t
end if

case = 7'
t = 0

case = 75
if c > 2 then

locate icon+d,c*'O-2 print""

, *** HOME

,*** lEFT ARROW
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decr c
elseif iconrh > 0 then

decr iconrh
end if

case = 77 ,*** RIGHT ARROW
if (c < 7) and (c-l < dim2) then

locate icon+d,c*10-2 : print" "
incr c

elseif dim2 > iconrh+c-1 then
incr iconrh

end if
case = 79

if dim1 > 9 then
t = dim1-9

end if
case = 73

if t > 9 then
t = t - 8

else
t = 0

end if
case = 81

if t < diml-16 then
t = t + 8

elseif diml > 9 then
t = dim1-9

end if
case else

call failsound
end select
goto 7

end if
if len(xS) = 1 and asc(xS) = 27 then

exit loop
else

, *** END

, *** PgUp

, *** PgDn

, 27 IS <Esc>

goto 7
end if
goto 7

loop

, *** TO COPE WITH ORDINARY

, ••* LETTERS BEING PRESSED

if asc(midS(xS,l,l» = 13 then
call fill (15,1,e+5,50,27,4)
call boxsing (15,1,e+5,SO,27,4)
color 14,9
flag • ,
locate e+5,60
locate e+5,56

, **. TO CREATE THE EDITOR WINDOW

print" EDITOR "
print" <Esc> to quit"

color 15,4
locate d+icon,c*10-1 : print using "\ \"ifileS(icon+t,iconrh+c-l)
color 15,1
locate e+7,52 print fileS(O,iconrh+c-l)
fileS(icon+t,iconrh+c-l) = FNindataS(e+7,65,9)
call fill(O,3,e+5,50,27,4)
goto 7

end if
end sub

sub putS(xS)
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y% = len(xS)/5
if (y%*5) = len(xS) then exit sub
y = len(xS) + 5
y = y/5
Y = fix(y)
Y = y*5
x = len(xS)
for i = x to y-1

xS = xS + " "
next i

end sub

sub put10(xS)
y% = len(xS)/10
if (y%*10) = len(xS) then exit sub
y = len(xS) + 10
y = y/10
y = fix(y)
Y = y*10
x = len(xS)
for i = x to y-1

xS = xS + " "
next i

end sub

def FNrndintX(x)
randomi ze timer
FNrndintX = int(rnd * (x-1» + 1

end def

sub spce
call waiting
xS = inputS(1)
do until asc(xS) = 32

call failsound
xS = inputS(1)

loop
end sub

, *** prints time when waiting for inputsub waiting
color 14,9
whi le not instat

xS=timeS
while not instat

yS = timeS
if mid$(xS,7,2) <> mid$(yS,7,2) then

call time
exit loop

end if
wend

wend
color 15,1

end sub

sub time
, xS = leftS(timeS,5)

locate 25,1 : print" ";timeS;" ";
end s\b
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sub rblock
shared pjtS(), ctl$(), pdt$()
x = val(ctl$(ll,l»
if val(ctl$(13,1» = 0 or ctlS(ls,l) "" then

color 14,1
locate 2,70 print "No Project"
locate 3,70 print "is active"
color 15,1

else
color 15,1
locate 1,70 print"
color 14,1
locate 1,66
locate 2,66
locate 3,66
color 0,1
locate 1,76 print"
locate 2,76 print"
locate 3,75 print"

print" Project: ";
print" Version: ";
print" Period: ";

II.,
II.,
II.,

color 15,1
locate 1,76 print pjt$(x,l);" "
call toupper(ctl$(17,1»
if ctl$(17,l) = "INF" then

x$ = "Root"
else

xS = ctlS(17,1)+" "
end if
locate 2,76 print xS
locate 3,75 print" ";pdtS(6,1);" "

end if
locate 3,26 color 15,1
print "
if ctl$(1s,1) <> "" then
y = len(pjtS(x,3»
locate 3,40-(y/2)
print" ";pjtS(x,3);" "

end if
end sub

sub blocks
shared nowS

call fill(14,9,1,1,10,3)
color 14,1
locate 1,2
locate 2,2
locate 3,2

print" M.S.A. "
print "Co Name"
print "User 11"

call fill(14,9,1,70,10,3)
color 14,9
call time
locate 3,71 print "Sim. Time "
color 15,1

end sub

"

"
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program M-FILE.PRO

CONTENTS - all the file handling routines

Edition 1.0 Version 1.0 1/1/91

Manufacturing Simulation and Analysis

Copyright S Hurley and Dr J Driscoll

, ***** COMMON SUBROUTINE BLOCK *****

sub dumpS2(fileS,arrS(),lines,cols)
open fileS for output as.1
for l = 0 to lines

,*** WRITING

xS = '"'
for c = 0 to cols

if arrS(l,c) = "" then
arrSCl,c) = " "

else
arrS(l,c) = leftS(arrS(l,c),10)

end if
xS = xS + arrS(l,c) : call put10(xS)

next c
write '1, xS

next l

close .1
end sub

sub restorS2(fileS,arrS(),lines,cols)
open fileS for input as .1
for l = 0 to lines

input '1, xS
for c = 0 to cols

arrS(l,c) = midS(xS,(c*10)+1,10) arr$(l,c)

,*** READING

FNtrunS(arrS(l,c»
next c
xS = ""

next l
close .1

end sub

sub dumpfile(fileS,arrS(),lines,cols)
open fileS for output as .1 ,*** WRITING

for l = 0 to lines
xS = ""
for c = 0 to cols

xS = xS + arrS(l,c)+","
next c
write '1, xS

next l
close .1

end sub

sub restfile(fileS,arrS(),lines,cols)
open fileS for input as #1
for l = 0 to lines

n = 1

,*** READING
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if eof(1) then exit for
input #1, xS
for c = 0 to cols

y = instr(n,xS,",")
arrS(l,c) = midS(xS,n,y-n)
n = y + 1

next c
next l
close #1

end sub

sub dumpho(fileS,arrS(),lines,cols)
open fileS for output as #1
for l = 0 to lines

for c = 0 to cols
write #1, arrS(l,c)

next c
next l
close #1

end sub

sub restorho(fileS,arrS(),lines,cols)
open fileS for input as #1
for l = 0 to lines

for c = 0 to cols
input #1, arrS(l,c)

next c
next l
close #1

end sub

sub O~om(fileS)
shared bomS()
open fileS for append as #1
for i = 1 to 200

if bomS(i,1) = 1111 then exit for
write #1,bomS(i, 1)

next i
close #1

end sub

sub RestoreBom(fileS)
shared bomS()

open fileS for input as "
for i = , to 200

if eof(') then exit for
input #1,xS
bomS(i,1) = xS

next i
close "

end sub

sub OumpRes(fileS)
shared macS(), resources

open fileS for output as 15

,*** WRITING

,*** READING
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for i = 1 to resources
if macS(i,1) = "" then exit for
OUtBufS = ""
for j = 0 to 15

OUtBufS = OUtBufS + macS(i,j) + "\"
next j
write IS, OUtBufS

next i
close IfS

end sub

sub RestoreRes(fileS)
shared macS(), resources
open fileS for input as j4

n = 1
for i :: 1 to resources
n = 1
if eof(4) then exit for
input tII., xS

for j = 0 to 15
y = instr(n,xS,"\")
macS(i,j) = midS(xS,n,y-n)
n :: y+1

next j
next i
close #4

end sub

sub dumpsq(fileS)
shared sqS(), sqnun
open fileS for output as '1
for i :: 1 to sqnun

if sqS(i,1) ::"" then exit for
write'1,sqS(i,1)

next i
close '1

end sub

sub restsqdb(fileS)
shared sqS(), sqnun
open fileS for input as '1
for i = 1 to sqnum

if eof(1) then exit for
input '1,xS
if xS = "" then exit for
sqS(i,1) = xS

next i
close '1

end sub

sub dump(yS,zS,per)
Sinclude "shared. pro"
call pj tdump(yS+"-pc:It."+zS,pc:ItS(),50,1 ,per)
call pjtdump(yS+"-rsj ."+zS,rltjS(), jobnun, 22,per)
call pjtdump(yS+"-rsm."+zS,rltmS(),49,resources,per)
call pjtdump(yS+"-rsg."+zS,rltgS(),40,1,per)
call pjtdump(yS+"-crh.H+zS,crS(),8,1,per)
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call pjt~(yS+"-shh."+zS,shS(),8,1,per)
call pjt~(yS+"-lsY."+zS,lsS(},37,5,per}
call pjt~(yS+"-sqr ."+zS,sqS() ,sqnun, 1,per)
call ~fi le(yS+"-cal."+zS,calS(),calnun,8}
call pjt~(yS+"- job."+zS, jobS(), jobnun, 15,per)
call ~res(yS+"-mac."+zS)
call pjt~(yS+"-wrk."+zS,workS(),jobnun,15,per)
call pjt~(y$+"-bns."+zS,bnschS() ,bmun,5,per)
call pjt~(yS+"-que."+zS,queuesS(),resources,4,per)

end sub ' ••• ~

sub restorefiles(yS,zS,per)
Sinclude "shared. pro"
call pj trest(yS+"-pdt. "+zS,pdtS(), per)
call restfile(yS+"-cal."+zS,calS(),calnun,8)
call pj trest(y$+"- job. "+zS, jobS(} ,per)
call restoreres(y$+"-m&c."+zS)
call pjtrest(y$+"-que. "+zS,queuesS() ,per)
call pjtrest(y$+"-rsj."+zS,rltjS(),per)
call pj trest(yS+"-rsm. "+zS, rl tmS() ,per)
call pjtrest(yS+"-rsg."+zS,rltgS(),per)
call pjtrest(y$+"-crh ."+zS,crS(), per)
call pjtrest(y$+"-wrk."+zS,workS(),per)
call pjtrest(y$+"-sqr.H+zS,sqS(),per)
call pjtrest(yS+"-bns."+zS,bnschS(),per)

end sub I ••• restorefiles

sub pjt~(fileS,arrS(),lines,cols,per)
shared pdtS(), ctlS()

if ctlS(40,1) = "11" then
open fileS for append as '1
write '1,pdtS(6,1) +" PERIOD"
for l = 0 to lines

if arrS(l,1) = 1111 and arrS(l,O) 1111 then exit for

I ••• ie running test cases.
I ••• do not have to slot in.

xS " ""
for c = ° to cols

xS = xS + arrS(l,c) +
next c
write 11, xS

next l
close 11
exit sub

end if

II II,

open fileS for append as "
close 11

open fileS for input as '1
open "~.a..," for output as '2
do ~til (val(leftS(xS,3}) = per and midS(xS,5,6) = "PERIOD")or eof(1)

input It, xS
write '2, xS

loop
if eof(1) then write '2,pdtS(6,1) + II PERIOD"

for l = ° to lines
if arrS(l,1) = 1111 and arrS(l,O) = 1111 then exit for
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xS = ""
for c = ° to cols

xS = xS + arrS(l,c)
next c
..rite '2, xS

next l
if not eof(1) then

input '1, xS
do IXItil (val(leftS(xS,3» = per+1 and midS(xS,5,6) "PERIOD") or eof(O

+ II II,

input '1, xS
loop

end if
if not eof(1) then write '2, xS
do IXItit eot( 1)

input '1, xS
..rite '2, xS

loop
close "1
close "2
open fi leS for output as "1
open ,,~.~" for input as "2
do IXItil eof(2)

input '2, xS
write '1, xS

loop
close '1
close "2

end sub

sub pjtrest(fileS,arrS(),per)
open fileS for input as "1 ,*** READING

if per <> 999 then
input '1, xS
do IXItit (val(leftS(xS,3» = per and midS(xS,5,6) = "PERIOD")

input "1, xS
loop

l = °
do IXItil eot(1)

input "', xS
if lIIidS(xS,S,6)= "PERIOD" then

exit loop
else

arrS(l,O) = xS
incr l
end if

loop
hold = l

else
do IXItil eot( 1)

input "1, xS
if lIIidS(xS,5,6)= "PERIOD" then

for i ,.° to l-1
arrS(i,O) ..""

next i
l ,.°
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else
arrS( l,0) xS

incr l
end if

loop
hold = l

end if

l = 0 : c = 0
do IIltil arrS(l,O) = ""

n = ,
if arrS(l,O) = "" then exit loop
xS = arrS(l,O)
c = 0
do IIltil a = a+'

Y = instr(n,xS,",")
if y = 0 then exit loop
arrS(I,c) = midS(xS,",(y)-n)
n " y + 2
incr c

loop
incr
if I = hold then exit loop

loop
close "

end sub

sub openclose(yS,zS)
,***************************************************************************
,••• MAKE SURE THE FILES EXIST
I •••

open yS+"-pdt. "+zS for output as " close "
open yS+"-bom."+zS for output as " close "
open yS+"-cal."+zS for output as " close "
open yS+"-job."+zS for output as " close "call ~res(yS+"-mac.H+zS)
open yS+"-wric."+zS for output as " close "
open yS+"-bns."+zS for output as " close "
open yS+"-que."+zS for output as " close "
open yS+"-rs j •"+zS for output as " close "
open yS+"-rsm."+zS for output as " close "
open yS+"-rsg."+zS for output as " close "
open yS+"-crh."+zS for output as " close "
open yS+"-shh."+zS for output as " close "
open yS+"-lsy."+zS for output as " close "open yS+"-sqr ."+zS for output as " close "

end sub

sub arraywipe
shared pjtS(), resources, JobNum, sqnum
shared pdtS(), bomhoS(), caIS(), jobS(), macS(), queuesS()
shared rltjS(), rltmS(), rltgS(), lm'S(), qm'S(), workS()
shared IsS(), crS(), shS(), lsX(), sqS(), bnschS(), bnnum, calnum

,***********************************************.*****.******** •• ***********
,••• WIPE PROJECT DATA FILE
,***
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for iOta 1
for 1 to 50

pdtS(j,i) = ""
next j

next i

,*********************************************************************.*****
,*** WIPE CALANOER FILE
,•• *

for i = 0 to 8
for = 0 to calnum

caIS(j,i) = "M

next
next i

,******************************************************************* ••• *****
,*** WIPE JOB FILE
,.**

for = 0 to 15
for j = 0 to JobNum

jobS(j,i) = ""
next j

next i

,******************************************.********************************
,*** WIPE RESOURCE/MACHINE FILE
,*.*

for i = 0 to resources
for = 0 to 15

NeS(i,j) = ""
next j

next i

'***************************************************************************
,*** WIPE QUEUE STATUS STATISTICS
,***

for = 0 to resources
for = 0 to 4

queuesS(i,j) = ""
next j

next i

,***************************************************************************
,*** WIPE JOB RESULTS FILE
,***

for 0 to j obnum
for j = 0 to 22
rltjS(i,j) = ""

next j
next i

,*********************************.************************.********* •••• ***
,*** WIPE RESOURCE RESULTS FILE
t***

for = 0 to 48
for j = 0 to resources
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r ItmS( i•j) = '111
next j

next i

,***************************************************************************
,*** WIPE GLOBAL RESULTS FILE
'***

for = 0 to 1
for = 0 to 40
r ItgS( r. i )

next
next i

,••••••••••••••••••••••••••••••••••••••••••••••••••••• **********************
.*** WIPE CR SELECTION HISORY
,***
,*** the five periods are in the five columns
,***

for i = 0 to 8
crS( i.1) = .11.

next i

,••••••••••••••••••••••••••••••••••••••••••••••••••••• **********************
,*** WIPE SH SELECTION HISORY
,***
,*** the five periods are in the five columns
I •••

for i = 0 to 8
shS(i.1) = ""

next i

,***************************************************************************
,*** WIPE LS SELECTION HISORY
,*** the four rows correspond to the DR used.
,***

for = 0 to 37
for = 0 to 5

IsS(i,j) = ""
next j

next i

,***********************.***************************************************
I ••• WIPE WORK FILE THIS PERIOD
I •••

for i = 0 to 15
for = 0 to JObNum

workS(j.i) = ""
next

next i

,******•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••
,••• WIPE BOM FILE
,***

for = 0 to 44
for j = 0 to 20

BomHoS(j.i) = ""
next

next;
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,***************************************************************************
'*** ~IPE SQRU FILE - sq run database
'***

for i = 1 to sqnum
sqS( i ,0) = 1111

sqS(i,l) ""
next i

'***************************************************************************
I ••• ~IPE THE BN SCHEDULE FILE
,***

for = 0 to 5
for = 0 to bnnum

bnschS(j,i) :: 1111

next j

next i
end sub
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program M·SIMCOM.PRO

CONTENTS· common simulation routines

Edition 1.0 Version 2.0 111/91

Manufacturing Simulation and Analysis

Copyright SHurley J Driscoll

, ***** COMMON SUBROUTINE BLOCK *****

Sinclude "m·scr.pro"

sub working
shared simuS(), act, macS, parS, proS, now&, que1S, WkgS(),WkgR, rltmS()
shared actionS(), jnoS, pdtS(), s~

select case val(pdtS(26,1»
case = 1

if act = val(pdtS(27,1» then call working1
case = 2

if val(macS) ~ val(pdtS(27,1» then call working1
case = 3

if FnTrunS(ParS)
case = 4

if FNtrunS(ProS)
case = 5

pdtS(27,1) then call working1

pdtS(27,1) then call working1

call working1
case 6

do

call scrclear: locate 10,10:print "Problem in WORKING gosub routine"
call failsound: call insound

loop until a = 10
end select

end sub

sub working1
shared simuS(), act, macS, sueS, parS, proS, now&, que1S, WkgS(), WkgR
shared actionS(), queuesS(), jnoS, pdtS(), Inn, rltmS(), sqnum

select case act
case =

actS .."OQ > pg Move "
case = 2

actS = "OQ > CQ Move "
case ::3

actS ::"CQ > Re Load "
case = 4

actS = "PQ > Re Load "
case ::5

actS = "Re >OQ Unload "
case ::6

actS "'"Re > CQ unload H

case = 7
actS = "Re> PQ unload "

case ::8
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actS = "Begin Set Up "
case = 9

actS = "Begin Operating" ,•• begin working
case = 10

actS = "No Parts "
case = 11

actS = "Move to Stock "
case = 12

actS = "Jo > pg Launch"
case else

call scrclear : print "WHOOPS IN workingl, in M-SIMCQM"
end select

if WkgR < 7 then
WkgS(WkgR,O) FNtrunS(strS(WkgR»

else
WkgS(WkgR,O) = FNtrunS(strS(2 + val(WkgS(5,0»»

end if

WkgS(WkgR,l) = pdtS(49,1)+" "+pdtS(50,1)
if act < 3 then

xS = FNtrunS(sucS)
if val(xS) = 0 then xS = "Fin"
yS = FNtrun$(macS)
WkgS(WkgR,2) = ">"+yS

else
WkgS(WkgR,2) = macS

end if
WkgS(WkgR,3) = actS
WkgS(WkgR,4) = proS
WkgS(WkgR,5) = parS
WkgS(WkgR,6) = jnoS

if pdtS(28,1) = "1" and pdtS(2,1) = "1" then
TimS = "W"+pdtS(47,1)+II D"+pdtS(48,1)+1I H"+pdtS(49,1)+_

II M"+pdtS(50,1)
SimS = SimS + TimS + II II

LegS" WkgS(WkgR,1) : SimS = simS + LegS + " II

LegS" WkgS(WkgR,2) SimS = SimS + LegS + IIII
LegS = WkgS(WkgR,3) SimS = SimS + LegS
LegS = WkgS(WkgR,4) SimS = SimS + LegS
LegS ..WkgS(WkgR,5) SimS = SimS + LegS
WkgS(WkgR,6) = JNoS
LegS .. jnoS : SimS = SimS + LegS
write #10, simS

end if

if pdtS(25,1) = "1" then
call Scrlnum(WkgR)

end if
if WkgR < 7 then incr WkgR

end sub

sub Util(mc,statusS)
shared rltmS(), resources, now&, pdtS(), sqnum
diff = now& - val(rltmS(3,mc»

x = 8sc(rltmS(2,mc»
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select case x
case ::83

rltmS(4,mc) ::
case ::87

rltmS(5,mc)
case:: 73

rltmS(6,mc)
case:: 66

rltmS(7,mc)
case ::78

rltmS(8,mc)
case ::69

exit select
end select
rltmS(3,.c) ::strS(now&)
rltMS(2,.c) ::statusS

end s~

,*** (S)et up

strS(val(rltmS(4,mc»+diff)
,*** (W)orking

strS(val(rltmS(5,mc»+diff)
,*** (I)dle

::strS(val(rltmS(6,.c»+diff)
,*** (BHocked

::strS(val(rltmS(7,.c»+diff)
,*** (N)o parts

::strS(val(rltmS(8,.c»+diff)

,*** (E)nd
,*** USED TO TIE

s~ que
shared queuesS(), COMP, Inn, R, 0, now&, sqnun
for i1 ::1 to 10

locate 1+i1+1,2
locate 1+i1+12,2
locate 1+i1+1,40

print "C";i1;" ";queuesS(i1,COMP)
print "1";i1;" ";queuesS(i1,lnn)
print "R";i1;" ";queuesS(i1,R)

locate 1+i1+12,40: print "0";i1;" ";queuesS(i1,0)
next i1
locate 24,1 print "now& :: ";now&;

end s~

s~ getque(querow)
shared numS, snoS, proS, iniS, macS, sprS, srtS, durS, finS, sueS, parS
shared reqS, ObtS, jnoS, tprS, tbaS, tquS, ttiS, eptS, su1S, su2S
shared sqS(), sqnum

xS ::sqS(querow,1)

numS ::midS(xS,1,5)
iniS. midS(xS,16,5)
srtS ::midS(xS,31,5)
sueS:: midS(xS,46,5)
ObtS:: midS(xS,61,5)
tbaS:: midS(xS,76,5)
eptS ::midS(xS,91,5)

end sub

snoS ::midS(xS,6,5)
macS· midS(xS,21,5)
durS ::midS(xS,36,S)
parS:: midS(xS,S1,S)
jnoS ::midS(xS,66,S)
tquS ::midS(xS,81,S)
su1S ::midS(xS,96,S)

proS ::midS(xS,11,5)
sprS ::midS(xS,26,S)
finS ::midS(xS,41,S)
reqS ::midS(xS,S6,S)
tprS ::midS(xS,71,S)
ttiS ::midS(xS,86,S)
su2S ::midS(xS,101,5)

sub putque(querow)
shared numS, snoS, proS, iniS, macS, sprS, srtS, durS, finS, sueS, parS
shared reqS, ObtS, jnoS, tprS, tbaS, tqu$, ttiS, cptS, su1S, su2S
shared sq$(), now&, sqnum

xS::numS+snoS+proS+iniS+macS+sprS+srtS+durS+finS+sucS+parS+req$+_
ObtS+jnoS+tprS+tbas+tqu$+ttiS+cptS+su1S+su2S

sq$(querow,1) ::xS
end sub
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sub getres(resrow)
shared resS, namS, recodS, grupS, simuS, perfS, operS, setuS
shared sreS, firS, sqoS, fqoS, outtS, innS, compoS, ruleS
shared macS(), sqnum

resS = macS(resrow,O) namS = macS(resrow,l)
recodS = macS(resrow,2) grupS = M8cS(resrow,3)
perfS = macS(resrow,5) operS = macS(resrow,6)
sreS = macS(resrow,8) firS = macS(resrow,9)
fqoS = macS(resrow,11) outtS = macS(resrow,12)
compoS = macS(resrow, 14) ruleS = macS(resrow,15)

end sub

sims = macS(resrow,4)
setuS = macS(resrow,7)
sqoS = macS(resrow,10)
innS = macS(resrow,13)

sub statusl ine
shared pdtS(), now&, sqnum

call fill(15,1,25,1,80,1)

locate 25,3
color 15,1 :
print "Week:
color 14,1
locate 25,9 print pdtS(47,1);
locate 25,19 print pdtS(48,1);
xS = FNtrunS(strS(noW&»

Day: Mins: Stop Min: eR: SH:";

locate 25,30 print using "\ \";xS;
locate 25,47 print using "\ \";pdtS(5,1);
locate 25,59 print using "\\";pdtS(13,1);
locate 25,67 print using "\\";pdtS(14,1);

end sub

sub upto
shared pdtS(), pjtS(), sqnum
color 14,9
locate 1,70 print" ";timeS;" ";
locate 2,68 print" "
locate 2,68
locate 3,68
locate 3,68
color 15,1

end sub

print "Wk ";pdtS(47,1);" Dy ";pdtS(48,1)
print " "
print "Hr ";pdtS(49,1);" Mi ";pdtS(SO,l)

sub remove(aS(2),i1,j1,k1)
reS = ""
if kl <> 1 then reS = midS(aS(il,j1),1,(10*kl)-10)
as(il,jl) = reS + midS(aS(il,jl),(10*k1)+1,len(aS(il,jl»-(10*kl)+1)

,*** FOR REMOVING FROM QUEUESS()

end sub

sub remstr(aS,stepp)
stepp = stepp
reS = 1111

if stepp <> 1 then reS = midS(aS,1,(10*stepp)-10)
as = reS + midS(aS,(10*stepp)+1,len(aS)-(10*stepp)+1)

end sub

sub acttime
shared pdtS(), calS(), now&, sqnum
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abc = 0
nowho& = now&
count = 0
hours = 0
mins = 0

do I6lti1 nowho& < 60
nowho& = nowho& - 60
incr hours

loop
mins = nowho&

x = v8l(pdtS(43,1»
y z v8l(pdtS(44,1»
abc = 0

do I6lti1 hours < 0
hours = hours - v8l(calS(x,y»
if hours >= 0 then

incry
if y = 8 then

incr x
y = 1

end if
end if

loop
hours = hours + val(calS(x,y»

pdtS(47,1) = FNtrl6lS(strS(x»
pdtS(48,1) = FNtrl6lS(strS(y»
pdtS(49,1) = FNtrl6lS(strS(hours»
pdtS(50,1) = FNtrl6lS(strS(mins»

if val(pdtS(47,1» < 10 then
pdtS(47,1) = "00" + pdtS(47, 1)

elseif vaL(pdtS(47,1» < 100 then
pdtS(47,1) = "0" + pdtS(47,1)

end if
if val(pdtS(48,1» < 10 then pdtS(48,1) = "0" + pdtS(48,1)
if val (pdtS(49, 1» < 10 then pdtS(49, 1) = "0" + pdtS(49, 1)
if vaL(pdtS(50,1» < 10 then pdtS(50,1) = "0" + pdtS(50,1)

end sub

'*******************************************************************
,*** PUTS THE RIGHT VALUES IN SQ ARRAY FOR SEQUENCING
,***

sub getsim(jObrow)
SincLude "shared. pro"

caLL waiton
count = 0

for i = 1 to sqnum
if sqS(i,1) = "" then exit for
incr count

next i
sqrow = Cotrlt+'
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fileS = ctlS(15,l)+I-sqd.inf"

open fileS for input as 14
do II'Itil eof(4)

input 14, xl

if FNtrunS(midS(xS,ll,S» = FNtrunS(workS(jobrow,l» then exit loop
loop
count = sqrow - val(leftS(xS,5»

jobnoS = workS(jobrow,4)

do until FNtrunS(midS(xS,11,5» <> FNtrunS(workS(jobrow,l»
if midS(xS,46,1) = "F" then

lpthoS = midS(xS,66,5)
end if
yS = ~idS(xS,1,5)
zS = midS(xS,6,5)
jnoS = workS(jobrow,4) : call putS(jnoS)
tbaS = FNtrunS(strS(val(workS(jobrow,3» * val(midS(xS,18*5+1,5»»
call put5(tbaS)

if val(pdtS(16,1» = 1 then
tquS • tbaS

elseif val(pdtS(16,1» = 2 then ,*** 2 if global
tquS· FNtrunS(strS(val(pdtS(15,l» * vaL(midS(xS,18*5+1,5»»

eLseif vaL(pdtS(16,1» = 3 then ,*** 3 product based
tquS· FNtrunS(strS(val(workS(jobrow,10» * vaL(midS(xS,91,S»)

elseif val(pdtS(16,1» = 4 then ,*** 4 half of job

,*** 1 transfer = process

tqu = val (workS(jobrow,3» ,*** of tba
x = 0
if tqu mod 2 = 1 then x = 1
tqu = (tqu \ 2) + x
tquS = FNtrunS(strS(tqu * val(midS(xS,91,5»)

end if
if vaL(tquS) > val(tbaS) then tquS = tbaS
caL L putS(tquS)

yS = FNtrunS(strS(v8l(yS) + count + 10000»
if lRidS(xS,6,5) <> IFinPr" then

zS = FNtrunS(strS(val(zS) + count + 10000»
end if
holdS = yS+zS+midS(xS,11,55)+jnoS+IIO
if sqrow = sqnum then

caLL scrclear
Locate 10,10
print "Ran out of room in sqS()"
locate 12,10
print "reset sqnun inside DI"EN.PRO"
Locate 14,10
print "and c~ile "SA"
call failsound : ghgS=inputS(2)
call edarray(sqS(),sqnum,l,kj)

end if

"+tbaS+tquS+midS(xS,17*5+1,20)

'*************************************
,*** TO PUT THE CORRECT TFT VALUE INTO THE SQ DATABASE

if midS(holdS,46,1) = "F" then
setupS = midS(holdS,31,S) : nomacS = midS(holdS,S6,S)
set2S = midS(holdS,101,S)
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cpsetup = FNsetuptime(setupS,nomacS,set2S)
x = val(midS(holdS,47,4»
y = valClpthoS)
z = val(workS(jobrow,3» - 1
tba = val(tbaS)
tqu = val(tqu$)
counter = 0
do liltil tba <= 0

tba = tba - tqu
iner counter

loop
tba tba + tqu : decr counter
tft = (tba * x) + (counter * tqu * y)

,*** find the number of complete transfer batch sizes not including the last
,*** one and times this by the TB size and the lpt. Then the remainder which
,*** may be as large as a whole tb is multi-d by the lot-for-lot time.
,*** All in all a lot of jumping through hoops but worth it. Now late at
,*** night in Blacksburg in the good old US of A, wow.

xS = FNtrlllS(strS(tft + cpsetup»
xS = "F" + xS : call put5(xS)
holdS = midS(holdS,1,30) + "#I " + midS(holdS,36,5) + "#I "+

xS + midS(holdS,51,55)
end if

sqS(sqrow,1) = holdS

if val(midS(holdS,16,S» = 1 then
initialS = midS(holdS,21,5)
workS(jobrow,15) = workS(jobrow,15) + initialS

end if

sqS(sqrow,O) = FNtrlllS(workS(jobrow,3» ,*** QUANTITY REQUIRED
call put5(sqS(sqrow,O»

iner sqrow
if eof(4) then exit loop
input tI4, xS

loop
call waitoff
close tI4

end sub ,*** getsim

sub getsq
shared bnS(), resources, sqS(), jobnum, pdtS(), bnschS(), workS()
shared numS, snoS, proS, iniS, macS, sprS, srtS, durS, finS, sucS, parS
shared reqS, obtS, jnoS, tprS, tbaS, tquS, ttiS, cptS, ruleS, macS()
shared sqrun, bnnun

count = 0
do
iner COl.l'lt

loop liltiI sq$(COl.l'lt,1) = 1111

sq$(O,O) = FNtrlllS(strS(count»

,*************************************
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,****** SETS UP THE SO ARRAY FOR THE CURRENT WORK FILE
for k = 1 to jobnum

if workS(k,l) = 1111 or workS(k,l) = II II then exit for
if leftS(workS(k,2),1) = "N" then call getsim(k)

next k

,••*************.********************.
,****** GETS THE CORRECT SET UP TIMES AND LOADS THEM INTO
,****** THE sulS FIELD IN THE SOS() DATABASE

ca II getsetup

,*************************************
,****** PUTS THE QUANTITY REQUIRED INTO THE LAST COLUMN

for k = 1 to sqnum
if sq$(k,1) = liN then exit for
sq$(k,l) = midS(sq$(k, 1),1,100) + sq$(k,O)

next k
end sib

sub getbnsch
Sinclude "shared.pro"
shared cur res

,*************** ••• ***************************************
,****** PUTS THE NAME OF THE BOTTLENECK AT THE TOP OF THE
,****** BNSCHS() ARRAY

bnschS(O,l) = pdtS(13,1)

if val(pdtS(40,1» = 1 then
exit slb'*** set in adv to clear the bnsch
beep 3

end if

,*********************************************************
,****** GETS ALL THE JOBS THAT ARE GOING TO GO THROUGH
,****** THE BN AND ORDERS THEM wrt THE SEQUENCING RULE

for i = 1 to 1 ,*** only one bn at the mo'
if bnschS(0,(i*2)-1) = 1111 then exit for
call getbnjobs(bnschS(0,(i*2)-1),(i*2)-1) I ••• gets the bn jobs and ld

j = 1

k = 1
do until bnschS(j,1) = 1111

jn = val(bnschS(j,4»
do until jn = val(workS(k,4»

incr k
if k = jobnum then

beep

call scrclear : locate 1,1 : print "Two ed's"
call edarray(bnschS(),bnnum,5,jh)
call edarray(workS(),jobnum,15,jk)

end if
loop
bnschS(j,O) = workS(k,13)
incr j : k = 1
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loop

srtrow =
do \M'1tilbnschS(srtrow,1) = ""

perd = val(bnschS(srtrow,O»
finrow = srtrow
do \M'1tilval(bnschS(finrow+1,O» <> perd or bnschS(finrow+1,1) = ""

incr finrow
loop
if finrow <> srtrow then

call orderbn(srtrow,finrow)
end if
srtrow = finrow + 1

loop
next i

end sub '*** getbnsch

,.********************************************************
,*** to order a set of the bnschedule, from rows
,*** srtrow to finrow.

sub orderbn(srtrow,finrow)
Sinclude "shared. pro"

x = val(pdtS(14,1»
jobS = ""
prdS = 1111 : jobS = 1111 : lodS = "" : no3S = "" : no4S = "" nosS
for j = srtrow to finrow

prdS = prdS + bnschS(j,O)
jobS = jobS + bnschS(j,1)
lodS = lodS + bnschS(j,2)
no3S = no3S + bnschS(j,3)
no4S = no4S + bnschS(j,4)
nosS = nosS + bnschS(j,s)

next j

row = srtrow
queueS = jobS
ruleS = pdtS(14,1)
i = 1

1111

call put10(prdS)

call put10(lodS)
call put10(no3S)
call put10(n04S)
call put10(nosS)

do \M'1tit jobS = ""
curres = 0
call rules(queueS)
y = instr(jObS,queueS)
y = (y-1)/10 + 1
call remstr(job$,y)
bnschS(row,(i*2)-2) = midS(prdS,(y*10)-9,10)
bnschS(row,(i*2)-1) = queueS
bnschS(row,(i*2» = midS(lodS,(y*10)-9,10)
bnschS(row,(i*2)+1) = midS(no3S,(y*10)-9,10)
bnschS(row,(i*2)+2) = midS(n04S,(y*10)-9,10)
bnschS(row,(i*2)+3) = midS(no5S,(y*10)-9,10)
incr row
queueS = job$

loop
end sub

call remstr(prdS,Y)

call remstr(lodS,y)
call remstr(n03S,y)
call remstr(n04S,y)
call remstr(no5S,y)
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,****** ••••• ********************.*****.**.****.**************
,••• loads all the jobs from que.db that are going through the bn
,************************************************************
sub getbnjobs(bnS,col)

shared sqS(), resources, bnschS(), sqnum, bnnum

row = 1
for i = 1 to sqnum

if sqS(i,1) = "" then
exit for

elseif val(mid$(sqS(i, 1),21,5» = val(bnS) and_
val(mid$(sqS(i,1),76,5» > 0 then

,••• The second test is to see it tbaS is greater than 0 which implies
,••• that the machine has already processed the job and hence the
,••• should not be include in the eR schedule.

,locate 3,1
'print "row •..";row
'print "col ..•";col

bnschS(row,col) = midS(sqS(i,1),1,10)
hold = val(midS(sqS(i, 1),36,5»·val(midS(sqS(i, 1),76,5»
bnschS(row,col+1) FNtrunS(strS(hold»
bnschS(row,col+2) = FNtrunS(midS(sqS(i,1),51,5»
bnschS(row,col+3) FNtrunS(midS(sqS(i,1),66,5»

I ••• part name
job nun1**.

bnschS(row,col+4) = FNtrunS(midS(sqS(i,1),11,5»
,.** if the product name was stored then the whole product even if a part
,.** did not go through the bn would be given a priority over others.
,•• * Having the part name only then the parts that go throught the
,*.* bn have a priority and the others in the same structure do not.

incr row
end if

next i
end sub

sub getsetup
Sinclude "shared. pro"

,*** puts the setup time into su1S

a = val(pdtS(18,1»

select case a
case = 1 ,*** no set up

for i z val(sqS(sqnum,1» to sqnum
if sq$(i,l) = "" then exit for
sqS(i,1) midS(sq$(i,l),1,95) + "0 " + "0 "next i
case = 2 ,*** global set up time

xS = pdtS(1,1)
call put5(xS)

for i = vaL(sqS(O,O» to sqnum
if sqS(i,1) = "" then exit for
sqS(i,1) = midS(sqS(i,1),1,95) + xS + "0 H

next i
case = 3

for i = vaL(sqS(sqnum,1» to sqnum
if sqS(i,1) = IIU then exit for
x = vaL(.idS(sqS(i,1),21,5»
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xS = macS(x,7) : call put5(xS)
sqS(i,1) = midS(sqS(i, 1),1,95) + xS + "a

next i
case = 4 ,*** product set up, copy su2S to sulS

for i = val(sqS(sqnum,1» to sqnum
if sqS(i,1) = "" then exit for
sqS(i,1> = midS(sqS(i,1>,1,95) + midS(sqS(i,1),101,5) + "a "

"

next i
case = 5 ,*** individual part set up

,*** leave as is
case else

call scrclear
locate 10,10 : print "WHOOPS IN getset up sub in m-simcom.pro"
cell failsound : xS = inputS(99)

end select
end sub ,*** getsetup

def FNsetuptime(setup$,nomacS,set2S) ,*** cales on the fly what the set up will
Sinclude "shared. pro" ,*** be on the critical path machines.

a = val(pdtS(18,1»

select case a
case = 1 ,*** no set up

FNsetuptime = 0
case = 2 ,*** global set up time

FNsetuptime = val(pdtS(1,1» * val(nomacS)
case = 3

FNsetuptime = 0
,*** not sure how to do this one because it requires that the route
,*** down the critical path be stored.

case = 4 ,*** product set up, copy su2S to sulS
FNsetuptime = val(set2S) * val(nomacS)

case = 5 ,*** individual part set up
FNsetuptime = val(setup$)

case else
call scrclear
locate 10,10 : print "WHOOPS IN FNsetuptime in m-simcom.pro"
call failsound : call failsound : call insound : xS = inputS(99)

end select
end def ,*** FNsetuptime

sub statusbox
shared ctlS(), pdtS(), sqnum

call shadow(0,3,6,45,32,15)
call fill(14,1,6,45,32,15)
color 14,1
locate 7,47
color 15,1
locate 9,47 : print "Project name ••••••••• ";
color 4,7 : print" "; : print using "\ \";ctlS(15,1);

print" " : color 15,1
locate 10,47 : print "Project nlIIOer ...•..• II;
xS = ctlS(16,1) : call toupper(xS)
if leftS(xS,l) = "I" then xS = "Root"

print "PROJECT STATUS"

color 4,7 : print" "; : print using"\ \";xS; color 15,1
locate 11,47 : print ""
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locate 12,47 : print "Current period ";
color 4,7 : print" "; : print using "###";val(pdtS(6,1»;
print" " : color 15,1

locate 13,47 : print '"'
locate 14,47 : print "Time bucket length ... "i

color 4,7 : print" ";
print" " : color 15,1

locate 15,47 print ""

print using "###";val (pdtS(7, 1» i

locate 16,47 : print "Critical resource
color 4,7

if val(pdtS(13,1» <> 0 then
print" "; : print using "j##I';val(pdtS(13,1»;

else

II.,

print " "

print "none"
end if
color 15,1

locate 17,47 : print "Sequencing heuristic
color 4,7

if val(pdtS(14,1» <> 0 then
print" "; : print using "1lf#I¥";val(pdtSC14,1»;

else

II.,

print" "

print "none"
end if
color 15,1

locate 18,47 print ""
locate 19,47 : pr;nt nu

locate 20,47 : pr int 1111

end sub ,*** statusbox

sub dumpsheet(fileS,arrS(),lines,cols)
shared pdtS(), sqnum

open fileS for output as '1
write '1, pdtS(6,1)+" PERIOO"
for l = 0 to lines

xS = ""
for c = 0 to cols

if arr$(l,c) = 'III then arr$(l,c) = " "
xS = xS + chrS(34)+arrS(l,c)+chrS(34)

next c
y = len(xS)
x$ = midS(xS,2,len(xS)-2)
write ", xS

next l
close '1

end sub

,*****.*********************** •• **•• *******.**********.********.*** ••
,*** dispatching rules. queueS = all possible jobs that can be loaded.
,*** ruleS comes from a resource definition
,********************************************************************
sub rules(queueS)

shared sqS(), pdtS(), workS()
shared ruleS, curres
shared nunS, snoS, proS, iniS, macS, sprS, srtS, durS, finS, sucS, parS
shared reqS, obtS, jnoS, tprS, tbaS, tquS, ttiS, cptS
shared bnschS(), sqnum, bnnum, jobnum
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I "I shared launch$() , taken out to see if used

select case val(rule$)
case = 1

x = len(queue$)/10
yX = int(rnd*(x» +
queueS:: midS(queueS,(10*yX)-9,10)

,*** RANDOM

case = 2
queueS = leftS(queueS,10)

,*** FCFS

case = 3
durho ::10000
for j = 1 to len(queueS)/10

z$ = midS(queueS,(10*j)-9,5)
z = val(zS) - 10000

'*** SPT

call getque(z)
pt ::val(durS) * val(tbaS)
if pt < durho then

itS:: midS(queueS,(10*j)-9,10)
durho = pt

end if
next j
queueS:: itS

case = 4 ,*** EDD method of sequencing
bestS = "600000000"
itS:: "000000000"
for j = 1 to len(queueS)/10

zS ::midS(queueS,(10*j)-9,5)
z ::val(zS) - 10000

call getque(z)
for k ::1 to jobnum

if val(jnoS) a val(workS(k,4» then
ddS :: FNtrun$(workS(k,5» + FNtrun$(work$(k,6» +

FNtrun$(workS(k,7» + FNtrun$(workS(k,8»
exit for

end if
next k
if val(ddS) < val(bestS) then

itS:: midS(queueS,(10*j)-9,10)
bestS = ddS

end if
next j
queueS:: itS

case = 5
queue.hoS = queueS
ruleS:: "4"
call rules(queueS)
queholdS ::queholdS + queueS
y ::instr(queue.haS,queueS)
call remstr(queue.haS,y)
queueS ::queue.haS
if queueS <> 1111 then

call rules(queueS)
queholdS ::queholdS + queueS
y ::instr(queue.haS,queueS)
call remstr(queue.haS,y)
queueS ::queue. haS
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~ if
if queueS <> 1111 then

call rules(queueS)
queholdS = queholdS + queueS
y = instr(queue.hoS,queueS)
call remstr(queue.hoS,y)
queueS = queue.hoS

~ if
if queueS <> '"' then

call rules(queueS)
queholdS = queholdS + queueS
y = instr(queue.hoS,queueS)
call remstr(queue.hoS,y)
queueS "'queue.hoS

end if
if queueS <>"" then

call rules(queueS)
queholdS = queholdS + queueS
y = instr(queue.hoS,queueS)
call remstr(queue.hoS,y)
queueS "'queue.hoS

end if
queueS = queholdS
ruleS = "5"
call rules(queueS)

case = 10 ,*** TAKES THE BN SCHEDULE AND USES IT
oce = 999
for k = 1 to len(queueS)/10

Z = val(midS(queueS,(10*k)-8,4»
xS = midS(sqS(z,1),51,5) '*** part name hold
xS = FNtrunS(xS)
y. val(midS(sqS(z,1),66,5» '*** job number hold

j = 1
do until bnsehS(j,1) • ""

if xS = FNtrunS(bnsehS(j,3» and y = val(bnsehS(j,4» then

if j < oce then
oce = j

itS = midS(queueS,(10*k)-9,10)
end if

if j = 1 then exit for
exit loop

else
incr

end if
loop

next le
if oee <> 999 then

if val(pdtS(13,1» = curres then
for Ie= oce to bnnum

if bnschS(Ie,1) = "" then exit for
bnschS(Ie,1) = bnschS(Ie+1,1)
bnschS(k,2) = bnschS(Ie+1,2)
bnschS(k,3) = bnschS(Ie+1,3)
bnschS(k,4) = bnschS(k+1,4)
bnschS(k,5) = bnschS(k+1,5)

next k
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end if
queueS = itS

else
ruleS = pdtS(14,l)
call rules(queueS)
ruleS = "10"

end if
case = 40

flag = 0
n = 1

do
xS = leftS(bnschS(n,1),5)
xS = strS(val(xS) - 10000)
xS = sqS(val(xS),l)
bnjobnoS = midS(xS,66,5)
for i = 1 to 20

if bnjobnoS = qS(i, 1) then
flag = 1
exit loop

end if
next i
incr n

loop until bnschS(n,1) = ""
if flag = 0 then

ruleS .."1"
call rules(queues)
ruleS = "4"

else
queueS = midS(queueS,(n*10),9)

end if
case = 55

flag = 0
x1S = leftS(queueS,5)
xl = val(x1S) - 10000
mac = val(midS(sqS(xl,1),21,5»
launchS = launchS(mac,1)
for l = 1 to (len(launchS)/5)

yS = midS(launchS,(5*l)-4,5)
n = 1

do
y = instr(n,queueS,yS)
if y <> 0 then

queueS = midS(queueS,y,10)
flag = 1
exit for

else
n = n + 10

end if
loop until n > len(launchS)

next l
if flag = 0 then

ruleS = "1"
call rules(queueS)
ruleS = "5"

end if
case else

call failsoc.m
call insoc.m : call scrcLear locate 10,39 print "WHOOPS - RULES"
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xxS=inputS(30)
end select

end sub

sub sqbits(row)
Sinclude "shared.pro"

locate 3,1
CALL GETQUE(ROIoI)

print "nunS "; nunS

print "sno$ ";snoS
print "proS ":proS
print "iniS ";iniS
print "macS ";macS
print "sprS ";sprS
print "srtS "isrtS
print "durS ";durS
print "finS ";finS
print "sueS ";sueS
print "parS ";parS
print "req$ ";req$
print "obtS "iobtS
print "jnoS ";jnoS
print "tprS ";tprS
print "tbaS ";tbaS
print "tquS "itquS
print "ttiS ";ttiS
print "cptS ";cptS
print "su1S ";su1S
print "suZS ";suZS
sdS=inputS(1)

end sub
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eommon etlS(2),_
z, AX, oomoS(2),._
eventS(2), maS(2), queuesS(2),_
p1X(2), miS(2), syS(2), simuS(2), pjtS(2), SimRunS(2),_
jobS(2),loadS(2), noldS(2), jobhoS(2),_
resS(2), ~kgS(2),_
ealS(2), bomS(2), load&(2),_
pdtS(2), rltjS(2), rltmS(2), rltgS(2), crS(2), snS(2), lsS(2), workS(2),_
gS(2), mS(2), file1S, file2S, nold1S(2), p1S(1), p2S(1),_
nowl, NamS, ReCodS,GrupS, SimuS, PerfS, OperS, SetUS,_
SReS, FiRS, SOOS, FOOS, OUttS, InnS, eompS,_
ruleS, resS,_
NumS, SNoS, ProS, in;S, macS, SPrS, SrtS, OurS, F;nS,_
SueS, ParS, ReqS, ObtS, JNoS, TPrS, TBaS, TOuS, TT;S, CptS,su1S,su2S,_
sqS(2), maeS(2), turnS(1), launcnS(2), bnsehS(2), bnS(2),_
COMP, Inn, R, 0, jobnum, resources, sqnum, bnnum,_
bomf;leS(2), prodS(2), QTS(2), WKGR, TestCaseNo, testS(2), calnum
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dep = 20
dim gS(0:dep,0:2)
dim ctIS(0:50,0:1)
dim gX(0:dep,0:1)
dim u1S(0:10,0:6)
dim u2S(0:10,0:50)
dim mS(0:dep,0:4)
dim s1S(0:dep,0:1)
dim acS(0:40,0:4)
dim p1X(0:dep,0:1)
dim miS(0:20,0:2)
dim syS(0:20,0:1)
dim simuS(0:20,0:1)
dim pjtS(0:15,0:15)
dim SimRunS(0:20,0:20)

jobnun = 200
dim jObS(0:jobnun,0:15)
dim jObhoS(0:100,0:15)
dim holdS(0:20,0:6)
dim bomhoS(0:20,0:64)
calnun = 200
dim calS(0:calnun,0:8)
dim WkgS(0:9,0:6)
resources = 20
dim queuesS(0:resources,0:4)

,*** COLORS DATABASE NAMES
,*** NEW MAIN CONTROL FILE

,*** COLORS DATABASE - FIGURES
,*** USER PERMANENT FILE
,*** USER RECORD FILE
,*** MACHINE INFO FILE
,***
,*** ACCESS DATA
,***

,*** MISCELANEOUS CONTROL VARIABLES
,*** NAMES OF ALL THE SYSTEM FILES

'*** SIMULATION DATA FILE
'*** PROJECT ATTRIBUTES

,*** HOLDS THE INFO ABOUT A PROJECTS SIMULATION RUNS

,*** THE JOBS PENDING FILE

,*** NOT SURE???
,*** USED IN CREATE BOM ROUTINE

,*** CALENDAR
,*** FOR THE SCROLLING

dim resS(0:resources,0:15) ,*** RESOURCE STATUS
sqnun = 1500

,*** CARRIES ALL THE QUEUES

dim sqS(0:sqnum,0:1)
dim macS(0:resources,0:15)
dim bnS(0:resources,0:2)
bnnun • 150
dim bnschS(0:bnnun,0:5)

,*** THE SIMQUE FILE
'*** THE RESOURCES PROFILE

,*** THE LOADING AND THE SET OF EACH MACHINE

,*** THE SCHEDULES OF THE BOTTLENECKS

COMP ..,
1m = 2
R = 3
0=4
dim pdtS(0:50,0:1) '*** project data
dim rltjS(0:jobnum,0:22) ,*** results for job file
dim rltmS(0:49,0:resources)'*** results for machines
dim rltgS(0:40,0:1) ,*** global aggregates
dim crS(0:8,0:1) ,*** critical resource selection history
dim workS(0:jobnum,0:15) ,*** work queue
dim lsS(0:37,0:5) ,*** new learning system
dim load&(0:resources,0:1) '*** loading calculation
dim p1S(66) ,*** for printing reports
dim p2S(66) '*** for printing reports

dim testS(0:30,0:14)

dim shS(0:8,0:1)
dim hold1S(O:35,O:21)

'*** test case configurations
i ...f'~ 1t-~. ~ !llWJl

'*** sequencfflg selection hlstn-'
,*** for ceating queues f!

dim launchS(O:resources,O:6)
dim bomfileS(O:200,O:1)
dim prodS(O:40,O:1)
dim bomS(O:200,0:1)
dim queFinS(0:21,0:10) '*** HOLDS THE JOBS THAT HAVE FINISHED
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SHARED.PRO
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shared boSe), bnschS(), BomHoS(), bomS(), calS(), crS(),_
ctlSO,_
HOLD1S(), jobS(), load&(), lsS(), resS(), pjtS(), queuesS(),_
pdtSO, rltjS(), rltmSO, rltgS(), shSO,_
workS(), macS(), turnS(), resources,_
wkgSO, launchS(), sqS(), silllJS(),_
resS, namS, recodS, grupS, simuS, perfS, operS, setuS,_
sreS, firS, sqoS, fqoS, outtS, inns, compoS, ruleS, QTS(),_
Z, jobnum, sqnum, bnnum,_
p1S(), p2S(), TestCaseNo, TestS(), calnum, jObhoS()

shared numS, snoS, proS, iniS, macS, sprS, srtS, durS, finS, sucS, parS
shared reqS, obtS, jnoS, tprS, tbaS, tqu$, ttiS, cptS, su1S, suZS
shared ~kgR, Now&, Now.hO&, SimNo, Intpt
shared COMP,lnn,R,O, que1S, act, movement
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