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ABSTRACT

AN EVALUATION AND CONTROL
SIMULATION OF A PACKAGING
PRODUCTION SYSTEM

By

Kevin Mason Kajiya

This thesis has been designed to provide a simulated experience in
the control and evaluation of a packaging production process, In order
to simulate the complex relationships and randomness found in a real
life environment this simulation has been programmed onto a computer,

The mode! was designed as a gaming simulation where the players are
evaluated on the total cost to produce their product, The areas the
simulation deals with are packaging, materials management, specifications,
quality and production control, The program is set up to simulate

most types of product lines through a simple modification of its data,



ACKNOWLEDGMENTS

| would like to thank Dr, Hugh Lockhart for his help and assistance
throughout the completion of this thesis, Sincere appreciation must
also be extended to Mrs., Elizabeth Anderson (Mrs, A,), the Faculty
and Staff of the School nf Packaging, and Ms, M, Haines for their
support during this ordeal, Most importantly | would like to thank
my parents, Tetsuro and Bessie, for their encouragement and guidance

throughout my 1ife,

it




TABLE OF CONTENTS

PAGE
LIST OF TABLES . . . . . . . . iv
LIST OF FIGURES . . . . . . . . v
CHAPTER
1. INTRODUCT ION . . . . . . . 1
. PROBLEM STATEMENT AND MODEL . . . . 2
i, MODEL VALIDATION . . . . . . 6
IV.  SYSTEMS MANUAL . . . . . . . 10
v. USER'S MANUAL . . . . . . . 181
Vi, PROOF OF THE PROGRAM . . . . . . 233
VII,  SUMMARY . . . . . . . . 266
APPENDIX . . . . . . . . . 267
BIBLIOGRAPHY

. . . 271

-t
-
-



TABLE OF CONTENTS

PAGE
LIST OF TABLES . . . . . . . . iv
LIST OF FIGURES . . . . . . . . v
CHAPTER
1. INTRODUCTION . . . . . . ]
. PROBLEM STATEMENT AND MODEL . . . . 2
111, MODEL VALIDATION . . . . . . 6
v, SYSTEMS MANUAL . . . . . . . 10
V. USER'S MANUAL . . . . . . . 181
Vi, PROOF OF THE PROGRAM . . . . . . 233
vil, SUMMARY . . . . . . . . 266
APPENDIX . . . . . . . . . . 267

BIBLIOGRAPHY . . . . . . . . 271



TABLE
3.1
3.2
4.1
k.2
k.3
L.b
4.5
L.6
k.7
5.1
5.2
5.3
5.4
6.1
6.2

LIST OF TABLES

SURVEY INFORMATION o o
TEST FOR VALIDATION . . o
ACCESS OF THE SUBROUTINES .
PROGRAM MODEL LISTING . o
COPY OF DATA ., o . o
CATALOG OUTPUT . . . .
LOGGING IN PROCEDURE o o
PREPARATION TABLES FOR THE USER
PROGRAM OUTPUT 1 . . .
MRP INSTRUCTION CHART . .
LOGGING IN PROCEDURE . .

PREPARATION TABLES FOR THE USER

PRACTICE EXERCISE WITH MRP SCHEDULES

PROOF MODEL 1 . . o .

PROOF MODEL It . . . .

PAGE

19

91
133
137
140
169
172
195
199
202
229
235

252



F IGURE
L1
L,2
4,3
L.4
4,5
4.6
5.1
5.2
6.1
6.2

LIST OF FIGURES

Flowcharting symbols . o
Flowchart diagram of model .

Empty product information sheet

Card catalog sequence o
Specifications . . .
Quality control problems .
Specifications . o .
Quality control problems .

Product information sheet model 1

Product information sheet model 2

PAGE
35
37

130
136
144
162
205
223
234

251



CHAPTER 1

INTRODUCTION

As the fleld of packaging moves towards a “State-of-the-Art”], the
people working in it tend to be drawn into very specific and concentrated
areas, This thesis was designed to interrupt the process of specializa-
tion by providing packaging students with a broader perspective of their
Interface with other departments,

In order to accomplish this broadening effect it has been necessary
to place students in a simulated corporate environment, Within the
corporate environment students have been given the total responsibility
for the management of packaging, purchasing, production, quality, and
inventory control, The students' goal during the simulation is to
maximize the profit they can generate, The simulation has been set
up so that other students will also be competing to obtain the same

goals,

‘Joseph F. Hanlon, Handbook of Package Engineering (New York:
McGraw=Hi11, 1971), pp 1-3,




CHAPTER |
PROBLEM STATEMENT AND MODEL

Packaging engineers working in an industrial environment do not
always deal with projects that relate to the fundamental sciences, In
many cases, the packaging engineer is involved with more business
related areas such as procurement, processing, manufacturing, shipping,
eand marketing, For this reason it would seem logical that the pre-~
paration for a career in packaging be based on an education which has
a very broad foundatlon,2

The diversity in the course work necessary to produce an individual
who can relate to both the sciences and the arts requires some type of
mechanism which can clearly identify an interface between the two, The
problem, therefore, is to create a simulation model that will aid
students In understanding some of the complex relationships that
exist within @ corporate environment,

Although there are many different types of simulation models
available, each Is geared for a very specific use, The model which
was best suited to simulate the desired decision meking process
originates in the Mechanistic School of thought pegarding educational

simulation models, Adherents of this school believe that simulations

must conform to a specific 1ist of criteria, They propose that

2Hanlon, pp 1-9,



computer models fit ideally into this scheme, The model chosen for
this study can be described as a decision making game which is programmed
on a computer, This model fits the requirements of the Mechanistic
School! and, in creating this model, the author used the following
criteria proposed by the Mechanistic School:
1. Examine the environment to be simulated;
2, Reduce the environment to a desired miniature:
3. Define the parameters and variables within the miniature;
L, Create a model which utilizes the defined parameters and variables;
5. Validate the model as a representation of real-Iife:3

STEP 1. EXAMINATION OF THE ENVIRONMENT TO BE SIMULATED

The program developed for this thesis was designed to simulate
the operations within a large menufacturing organization characterized
by a fairly stable and continous demend, A survey (Chapter |11, Page 7)
of different pharmaceutical companies was done to provide the groundwork
for the paper, A specific pharmaceutical company was then chosen for
an {ndepth examination, This examination focused on the interfaces
among the following functions: purchas{ng, inventory control, merketing,
quality control, production, and packaging,

STEP 2, THE MINIATURE

Since the purpose of the simulation was to provide a broad overview,
it was not necessary to study all of the specific responsibilities of
the workers within the identified departments, Instead, the study

Isolates the procedures that the different departments used for handling

3Omotosho Ogunniyi, The Methodology of Zducational Simulation
and Design of a Simulated Instructional Model for Occupational Education
(Michigan: Michigan State University, 1969), pp. 32-41,




specific situations, The frequency of occurence for each of the noted
situations was recorded and used in reproducing the object system,

STEP 3. DEFINITIONS OF THE PARAMETERS AND VARIABLES

For a detailed 1ist and definition of the parameters and variables
used in the model, see the sections in the systems manual concerned
with the variables and data, (Chapter |V, Page 20)

STEP 4, THE MODEL

The model created is described in detail in Chapter VI, Page 14,

STEP 5, MODEL VALIDATION

The validation of the model is covered in Chapter |11, Page 6,

| MPLEMENTAT ION

The final portion of this chapter will discuss the implementation
of the simulation model, A typical simulation game should include:
(1) a briefing session, (2) time to play the game, (3) a closing,

L

debriefing session,

BRIEFING SESSION

The briefing sessfon should provide time for the students to
familiarize themselves with the objectives of the simulation,® Because
of the complex structure of the Michigan State University Computer
Science Department, it is highly recommended that there be two briefing
sessions, one to hand out the user's manual, and another to discuss
the procedure to use the computer, During the first session, a brief

Introduction to the simulation should be presented, This Introduction

hOgunniy!, p. bo,

5John G, H, Carlson and Michael J, Misshauk, Introduction to Gaming
Management Decision Simulations (New York: Wiley, 1972), p. 4,




should stress to students that the simulation is only an exercise and
will have no effect on their course grade, The time spent on this
session should be kept to a minimum, The second session should
provide the students with answers to any questions that they might
have concerning their operation and the goals by which they are to

be evaluated. This session might last 10 to 20 minutes,

PLAYING THE GAME

After the briefing sessions have been completed the user starts
the simulation exercise, Each user is responsible for the preparation
and follow through of the steps outlined in Chapter V, Page 182,

Nothing is really required of the program administrator (the
teacher of the course) at this time, |f there are any questions or
problems he or she should act as an umpire for the situation, It
is essential that the interaction between the user and the program
administrator be kept to a minimum, If too much advice Is given to
participants, their decisions may be influenced on a subconscious
level.6

DEBRIEFING SESSION

At the end of the game, a period of 10 to 20 minutes should be
reserved for a debriefing session, This is the time when the student
should relate some of the difficulties encountered during the simula-
tion, This debriefing also creates a different type of learning
environment in which the administrator may provide insights that might

have been overlooked by the user,’

6Richard F. Barton, A Primer on Simulation and Gaming (New Jersey:
Prentice-Hall, 1970), pp. 60 and b1,

7Carlson and Misshauk, p. L,



s



CHAPTER I11
MODEL VALIDATION

The validity of a model is recognized when the model manipulates
a set of defined parameters in a way that recreates an object system.8
In order to verify that the model recreates the object system, one
must examine the parameters and the way they are manipulated,
PARAMETERS

This section will examine the two classes of parameters used in
the simulation model, The first class of parameters represents the
product information, This information is gathered each time a different
product line is to be simulated, Since the product information is
provided by the manufacturing company being simulated, it is reasonable
to assume that the data is valid, A complete list of the different
product parameters is provided in Chapter |V, Page 20,

The second class of parameters dictates how often the user is
exposed to the different problems (subroutines), The limits for
these parameters have been determined by a survey of pharmaceutical
companies across the U, S, A portion of the survey is provided on
the following page (Table 3,1, Page 7), A test program was created
to prove that the simulation model calls on the situations in a manner

consistent with the parameters surveyed, The test program was based

on the same equations and formulas used in the simulation model, The

output from the test program is provided in Table 3,2, Page 8,

8Barton, pp. 38 and 39.



INDUSTRY SURVEY

The information reported below was drawn from an
industry survey, The information relates to the freqg-

uency of different situations occuring,

Table 3,1 > "
- | w
1 _|E(2_|s
SURVEY INFORMATION Eizlwlocol]=2
Z|lo]lSlaz ] o
Ll o (%) -
e (") w w . [7,3
o -4 ax O (7]
w|w| o <
|l Z|o
wlol=1= o2
1. JHow often are your specs reviewed? |17 |51} 2 L 10
2. | How often has a trucker's strike 3 12}]10 {13 V2

affected incoming vendor shipments?

1%
3. |How often has a truck accident
resulted in a loss of one of your _ ]2 12
Incoming shipments?

L, |How often do your vendors lie

about delivery dates? W17 7 |— 10

5. |How often does you company take 1 las | g 1 5
8 physical inventory?

6., |Have you ever received the wrong
parts from your vendor?

7. |How many tift truck accidents L
occur in your plant?

8. |Have you ever had a fire in your
warehouse?

* Note: The percent that was assigned to each situation was

was based on a minimum of 1 %,



Table 3.2

TEST FOR VALIDATION
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MANIPULATION OF THE PARAMETERS

The actual calculations for the manipulation of the parameters
were based on the principles and formulas found in the list of referenced
sources, It is the belief of the author that a complex examination
of those formulas used in the model would be irrelevant to this chapter:
therefore, | would like to note that the formulas are described in
detail in Chapter 1V, Page 21, The actual proof that the parameters
were manipulated in the correct manner can be seen in the computer

proof models (Chapter VI, Page 233),
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INTRODUCTION

This manual was designed to be used as a control mechanism
for the program ''THSKMK', ''THSKMK' is the programmed
simulation model developed for the Masters thesis entitled

AN EVALUATION AND CONTROL SIMULATION OF A PACKAGING PRODUCTION

SYSTEM',

NOTE: Any changes or modifications to this program
should be placed on file at Michigan State
University's School of Packaging,

SM-1
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DISCUSSION

The following section describes the options and subroutines

that are contained within the simulation model,

SM-2
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This program was developed to provide packaging students with

background information concerning packaging's interrelationship with

production, quality control, purchasing, and materials management,

The program operates as a control device that calls on different

subroutines to simulate different activities, The following is a

detailed description of the program,

THE MAIN PROGRAM (THSKMK)

The program ""THSKMK'' contains three different operating styles,

These styles are as follows:

1.

The first style is designed to provide students
with practice exercises, Any of the subroutine exercises
may be called and executed,
The second style will execute a series of specified
(by the program administrator) incidents to provide each
user with the same simulation, This style should be used
when the users are evaluated against the performance of
others,
The final style is set up to provide two types of
random simulations where any of the events may take place,
TYPE A, This simulation will randomly select each
of the different exercises (the user will be
exposed to all of the different subroutines),
TYPE B. This simulation is set-up to randomly
select exercises in & proportional relationship

with thelr real occurence in industry,

SM-3
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SUBROUTINES FOR PROGRAM IMPLEMENTATION AND CONTROL

SET3

The subroutine '"'SET3'"' reads in information and calculates the
values that belong in the materials requirements planning schedule,
ROUTE

This subroutine reads in information indicating which exercises
should be called for a particular item, and when the week arrives,
the information is reiterated so that the subroutine corresponding
to the proper exercise may be called, This sequence makes up the
guided simulation mode of the program (style 2),

ceALL
This subroutine calls the other subroutines as directed by the
units "THSKMK'' and ''ROUTE",
MRP
The basic function of the subroutine '""MRP' is to print out and
update the information used In the materials requirements planning
schedule, |In addition, the routine implements alternatives corre-
sponding to the way the user decides to handle possible strike
situations,
MRP2
This subroutine allows the user to release, cancel, and expedite

orders,
EVAL

This unit totals and prints out all of the costs incurred during

the simulation,

SM-L
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SUBROUTINES FOR SUPPLY EXERCISES

SPEC

This exercise provides the user with an opportunity to evaluate
and revise different part specifications, Positive or negative
feedback 1s returned after the user's responses have been evaluated,
TRUCK

This subroutine indicates that an incoming shipment of parts
has either been destroyed or delayed in a truck accident or strike,
(No evaluation is called for,)
VENQC

"In this subroutine the user must input decisions concerning his
or her evaluation of the incoming quality control problems, If the
decision is not the optimal method of handling the sampled lot, the
user is charged an amount which corresponds to the severity of the
final results obtained.
WRONG

This routine indicates to the user that the received shipment
contains the incorrect amount of parts, (No evaluation is called for,)
VENSTK

This subroutine informs the user that he or she may be affected
when his or her vendor's workers threaten to go on strike, A decision
is required indicating the way the user would 1ike to handle the

situation, 7,e, buy from another supplier,

VENLIE

This routine indicates that a scheduled receipt will be arriving

late, The late receival has been caused by a sales representative

SM-5
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SUBROUTINES FOR SUPPLY EXERCISES (cont'd,)

VENLIE (cont'd,)

providing false information concerning part delivery dates, (No
evaluation is called for,)
WRGSHP

This unit informs the user that his company has received another
company's parts, This error creates a two week delay of the scheduled
shipment, (No evaluation is called for,)
GOVREG

This subroutine Informs the user that the specified parts being
used do not conform to a new Federal regulation, In the future, the
user will have to order a different item‘as a replacement for the old
part, (No evaluation is called for,)
PHYINV

This unit informs the user that & physical inventory has revealed
an Incorrect balance of a part, (No evaluation is called for,)
FRKLFT

This exercise informs the user that a loss of half of the items
on a pallet load has occured during a fork 1ift accident, (No
evaluation is called for,)
FIRE

This routine reports the loss of two pallet loads of parts during
a fire In the warehouse, (No evaluation is called for,)
0K

This unit simulates a smooth operation,

SM=6
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SUBROUTINES FOR LINE EXERCISES

L | NOWN

This subroutine calculates and reports the down times for the
packaging 1ine, (No evaluation is called for,)
YRSTK

This routine informs the user about the possibility of a strike
by his own workers, An evaluation of the way the user would like to
handle the situation is necessary,
LINEQC

This routine requires the user to evaluate production quality
control problems, Decisions are made by the user and feedback is
given concerning the evaluation of the decisions,

EXTRA

This subroutine reserves space for other production exercises

that are unique to the product,

FUNCTION

This function generates random numbers for the different subroutines,

NOTE: The table on the following page provides a detailed 1ist of the
different subroutines, This table also indicates the origin of

the subroutine's inftial access,

SM-7
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VARIABLES

This section contains a list and definition of most of the variables
used in the simulation model, The varlables are broken up into the
following categories:

1. Product information

2, Schedule (MRP) Information

3. Cost information

L, vartables passed in commor

* The word common refers to a standard fortran programming commend,
The variables passed in common are variables passed to all of

the subroutines,

SM-9



VARIABLE NAME !

MRPD( 1, ITEM)=
MRPD ( 2, ITEM)=
MRPO( 3, ITEM)=
MRPD( b, ITEM)=
MRPD( 5, ITEM)=
MRPD( 6, ITEM)=
MRPD( 7,ITEM)=
MRPO( 8, ITEM)=
MRPD( 9, 1TEM)=
MRPD (10, ITEM) =
MRPD (11, ITEM) =
MRPD (12, ITEM) =
MRPD (13, ITEM) =
MRPD (14, ITEM) =
MRPD (15, I TEM) =
MRPD (16, ITEM) =
CITM(9) -

MRPC (1, | TEM,WEEK) =
MRPC (2, ITEM,WEEK) =
MRPC (3, I TEM,WEEK) =
MRPC (4, I TEM,WEEK) =

MRPC (5, I TEM,WEEK) =

21

PRODUCT INFORMATION

EQUIVALENT
PART NAME
PART NUMBER
DATE (WEEK)
VENDOR 1
VENDOR 2
VENDOR 3
VENDOR 4
ORDER QUANTITY
LEAD TIME
SCRAP FACTOR
SAFETY STOCK
PUBLIC WAREHOUSE 1
NUMBER REQ/UNIT
NUMBER/PALLET LOAD
BEG. INVENTORY
PUBLIC WAREHOUSE 2

ITEM COST

I FIELD LENGTH I

A10
14
16
A10
A10
A10
A10
16
"
12
17
17
13
17
17
17
F7.5

SCHEDULE INFORMATION

(SCHEDULED REQUIREMENTS, THE

(SCHEDULED RECEIPTS

(ON HAND INVENTOR IES

(PLANNED ORDERS

(RESCHEDULED RECEIPTS |,

SM=-10

, THE
, THE
, THE

THE

IN WEEKS

NORMAL %

10NH (X, Y)

ITEM, THE WEEK)
ITEM, THE WEEK)
ITEM, THE WEEK)
ITEM, THE WEEK)

ITEM, THE WEEK)



TCOTPO(ITEM)
COTPO

CcoTP1

TCOTCO(ITEM)
coTco

CcoTL2

TCOTEO(!TEM)
COTEO
COTE3

COST1(ITEM)

TCOTHI (ITEM)
COTHI
COTHL

TCOTLO(ITEM)
coTLO
COoTLS

TCOTEX (1TEM)
COTEX

COTE6

22

COST INFORMATION

TOTAL COSTS TO PLACE ORDERS (TOTAL FOR ALL WEEKS)
TOTAL COST TO PLACE ORDERS IN AN INDIVIDUAL WEEK

% COST TO PLACE AN ORDER (% x CITM(y) x QUAN, PRURCH)

TOTAL COSTS TO CANCEL ALL ORDERS
TOTAL COSTS TO CANCEL THIS WEEK®S ORDERS

% COST BASE TO CANCEL AN ORDER

TOTAL COSTS TO EXPEDITE ALL ORDERS
TOTAL COST FOR EXPEDITING ORDERS DURING THE WEEK

% COST BASE TO EXPEDITE AN ORDER

TCOTPO(ITEM) +TCOTCO(ITEM) +TCOTEO (I TEM)

TOTAL COST TO HOLD INVENTORIES
COST TO HOLD INVENTORY FOR ONE WEEK

% COST TO HOLD INVENTORY (UNIQUE TO MANY INDUSTRIES)

TOTAL COST OF LATE OR LOST ORDERS
TOTAL COST FOR LOSSES DURING A WEEK

% COST FOR EACH LOST ORDER

TOTAL EXTRA COSTS INCURRED FOR AN ITEM
TOTAL EXTRA COSTS FOR A WEEK

% EXTRA COST FOR A PARTICULAR INCIDENT
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COST INFORMATION (cont!d,)

TOTC! (ITEM) COSTT(ITEM)+COST2(ITEM)+TCOTHI (1 TEM)

PURCH(1TEM) TOTAL COST TO PURCHASE (FOR ALL WEEKS)

TPURCH = TOTAL COST TO PURCHASE ALL ITEMS
TCTI = TOTAL OF ALL COSTS

ISALE = TOTAL NUMBER OF UNITS SOLD

SALE = TOTAL SALES FOR UNITS SOLD
PROFIT = TCTI-SALE

NOTE: ALL VARIABLES THAT HAVE '"'(ITEM)'' AFTER THEM ARE BASED

PER/UNIT,
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MRPC (5,50,9)

MRPD (16,9)
10NH (9)
STKP(10)
NUMQ.(9)
1ICSP(10)
ISPEC (10)
NCSP(10)

1CHECK (10)

1Q¢ (10)
1CH(9)

IWKST(9)
1WK (9)
TIMIN(9)
SUBR
1STOP
IWEEK
NQV
NTIMES
N1TEM2

ITYPE

24

VARIABLES PASSED IN COMMON

INFORMATION FOR MRP SCHEDULE

PRODUCT INFORMATION

ON=HAND [INVENTORY BALANCE

PROBABILITY OF VENDOR'S WORKERS GOING ON STRIKE
SPECIAL ORDERS FOR COVERAGE OF VENDOR'S STRIKE
1 MEANS SPEC, IS OK, 2 MEANS SPEC HAS AN ERROR IN IT
THE NUMBER OF THE SPECIFICATION

AREA OF THE ERROR IN THE SPECIFICATION

1 MEANS QC LOT SHOULD BE OK, 2 MEANS LOT SHOULD
BE REJECTED.

QUALITY CONTROL PROBLEM NUMBER

THE METHOD THE USER WOULD LIKE TO USE TO HANDLE
THE POSSIBLE STRIKE BY HIS VENDOR'S WORKERS

THE WEEK OF THE POSSIBLE STRIKE

SPECIAL ORDERS TO HANDLE VENDOR STRIKE

NUMBER OF PASSES THROUGH SUBROUTINE ''EXTRA'

THE NUMBER OF THE SUBROUTINE TO BE CALLED
SIGNAL TO STOP THE SIMULATION RUN

THE CURRENT WEEK

NUMBER OF PASSES THROUGH SUBROUTINE ''SET3"
NUMBER OF WEEKS THE SIMULATION IS SCHEDULED TO RUN
THE NUMBER OF PARTS FOR THE PRODUCT + 1

THE TYPE OF SIMULATION TO BE RUN
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ITEM
FLIP

LoP

ACT

COSTS

ISPE

NINE(9)
SIGACT(23,9)

NC

NSL
z

Y

NPLC

RRPD (9)
SSPD(9)
1CH1Q2(2)
IMJR (2)
1QCSMP
PBP

25

VARIABLES PASSED IN COMMON (cont'd)

THE NUMBER OF THE PART BEING SIMULATED
PART OF THE CALCULATION FOR SCRAP USAGE
PART OF THE CALCULATION FOR SCRAP USAGE
THE ACTUAL SCRAP %
SEE THE SECTION FOR COST INFORMATION (PAGE 22)
THE CONTROL VARIABLE FOR THE TYPE OF SPECIFICATION RUN
NUMBER OF PASSES THROUGH THE SUBROUTINE EXTRA
SIGNAL THAT A SUBROUTINE HAS BEEN FOR A GIVEN ITEM
1. REPRESENTS THAT IT HAS BEEN CALLED
2, MEANS THAT IT HAS YET TO BE CALLED
INDICATOR OF A POSITIVE OR NEGATIVE DIFFERENCE IN THE
QUANTITY SRIPPED vs, THE QUANTITY ORDERED
1= POSITIVE DIFFERENCE 0= NEGATIVE DIFFERENCE
NC ALSO CONTROLS WHICH TRUCK EXERCISE IS TO BE RUN
% FIGURE FOR INCORRECT NUMBER OF UNITS RECEIVED
INDICATOR OF A HIGHER OR LOWER [NVENTORY
% AMOUNT OF HIGHER OR LOWER INVENTORY
NUMBER OF PLACES THAT ARE USED FOR THE SCHEDULE INFORMATION
HOLD OVER FOR DATA IN MRPD(11,ITEM)
HOLD OVER FOR DATA IN MRPD(11,ITEM)
IF QC PROBLEMS CONTAIN ACCEPTABLE OR REJECTABLE LOTS
IF QC PROBLEMS CONTAIN MAJOR OR MINOR DEFECTS
SIZE OF THE SAMPLED LOT (PRODUCTION QC PROBLEMS)

% OF BAD PARTS DISCOVERED
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VARIABLES PASSED IN COMMON (cont'd)

XX % OF PRODUCTION TIME

1ADJ DECISION IF LINE 1S TO BE ADJUSTED

CI1TM(9) SEE COST INFORMATION

OVERHD OVERHEAD ASSIGNED TO FINISHED PRODUCT

ISALE SEE COST INFORMATION

SALE noon " "

PURCH (9) non " "

1WKS2 THE WEEK FOR THE PLANT WORKERS STRIKE

Twww THE NUMBER OF ORDER QUANTITIES FOR STRIKE PROTECTION

TUNION IF THE COMPANY IS UNIONIZED OR NOT

IGRV1 (&) TYPE OF WORKER GRIEVANCE

1GRV2 (L) TYPE OF WORKER GRIEVANCE CONTINUED

NGRV NUMBER INDICATING THE TYPE OF GRIEVANCE

ITRIKE DECISION OF WORKERS TO STRIKE

STKP9 % FOR THE STRIKE POSSIBILITY

STCST(L,2) COST TO SETTLE GRIEVANCE

IHSTK USER'S CHOICE OF METHOD TO HANDLE THE STRIKE

1EX NUMBER OF TIMES THE SIMULATION 1S RUN

IMN(10) IF THE INCOMING QC PROBLEMS CONTAIN MAJOR OR MINOR
DEFECTS
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DATA

This section provides the definitions and formats for the
remaining variables necessary for the operation of the

program,
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DATA
TAPE 70 MAIN PROGRAM '""THSKMK''
FORMAT # VARIABLE & FORMAT
2998 IRF
Q]
2004 UPLIM(16) ,WWRLIM(16)
2FL4, 2
2998 *NPLC
1
2997 *1CH1Q2(2)
211
* | MJR (2)
2995 PBP
F4,2
XX
2000 *] UNION
"
2994 1GRV1 (4)
Lalo
1GRV2 (&)
2993 STCST (4, 2)
Lr7,2
TAPE 70 SUBROUTINE ROUTE
FORMAT # VARIABLE & FORMAT
1000 #/K, SUBR, I TEME
12,12 ,12

UP TO 1,000 CARDS
12 ag———— A CARD WITH AN 11 ON IT STOPS
THE READING OPERATION

* THIS IS DATA THAT MUST CHANGE WHEN SIMULATING ANOTHER PRODUCT LINE
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DATA (cont!d)

TAPE 70 SUBROUTINE MRP
FORMAT # VARIABLE & FORMAT
2000 SEQA (8)
2 (4A7)
2001 SEQB(8)
2 (LAL)
TAPE 14 MA IN PROGRAM "'THSKMK''
FORMAT # VARIABLE & FORMAT
2003 CCTRND
Fh, 2
2010 NC, NSL, Y, y4
1, 11 ,F3.1, 11
2007 *NITEMS,NQV, NTIMES,FLIP,LOP ,ACT ,ISPE
1 S ,12 1,1 ,F4,2 12
2005 STKP(10)
10F3.2
2999 *1CSP(10),1SPEC(10)
1011 ,1012
2006 *NCSP(10)
1011
2008 * |CHECK (10)
1011
*IMN(10)
2019 *1QC(10)
1012
2009 IWKST (9)
912
1WK (9)

* THIS IS DATA THAT MUST CHANGE WHEN SIMULATING ANOTHER PRODUCT LINE
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TAPE 14

FORMAT #

2051

2050

2001
1900

2002

2004

2000

2000

30

DATA (cont!d)

SUBROUTINE SET3

VAR JABLE
*COTP1,COTL2,COTE3, COTHA4, COTCS,COTES
6 (Fb,2,1X)
STP
Al10
*MFCAST (2 TYPES)
17
7X,17
*MRPD (1, I TEM) ,MRPD (2, ITEM) ,MRPD (3, ITEM) ,MRPD (4, ITEM) ,
A10,1X 14, 1x ,16,1% A10,1X
MRPD (5, ITEM) ,MR?D (6, I TEM) ,MRPD (7, I TEM) ,MRPD (8, ITEM),
A10,1X ,A10,1X ,A10,1X ,16,2X
MRPD (9, I TEM) ,MRPD (10, ITEM) ,MRPD (11, ITEM) ,MRPD (12, I TEM),
11,1X ,12,1X L17,1X ,17,1X ,
MRPD (13, 1 TME) ,MRPD (14, 1TEM) ,MRPD (15, I TEM) ,MRPD (16, ITEM)
13, 1X ,17,1X ,17,1X ,17
*C1TM(9)
F7.5
*WK,CFCAST,SI1G
12,14 ,A10
. "A10 ~#——— STOP IS THE SIGNAL TO STOP READING
*WK, SCRR, SIG
12,14 ,Al0

’ ’
, 4A10 =g———=STOP IS THE SIGNAL TO STOP READING

% THIS IS DATA THAT MUST CHANGE WHEN SIMULATING ANOTHER PRODUCT LINE
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DATA DEFINITIONS

TAPE 70
IRF THE TYPE OF RANDOM SIMULATION DESIRED

l= TYPE A, 2= TYPE 8
UPL IM(X) UPPER LIMIT FOR EACH % (CONTROL FOR RANDOM SIMULATION B)
WWRL I M(X) LOWER LIMIT FOR EACH % (CONTROL FOR RANDOM SIMULATION B)
NPLC# SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24

1CHIQ2(X)* SEE SECTION TITLED; VARIABLES (COMMON), PAGE 2k

IMJR (X)* SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
PBP SEE SECTION TITLED; VARIABLES (COMMON), PAGE 2k
XX SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
1UNTON¥ SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
1GRV1 (X) SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
1GRV2(X) " " " " " noon
STCST(X,Y) SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
WK * THE WEEK TO CALL A CERTAIN SUBROUTINE

SUBR * THE SUBROUTINE THAT SHOULD BE CALLED

ITEME * THE ITEM THAT THE SUBROUTINE SHOULD BE CALLED FOR
SEQA (X) THE TITLES FOR THE MRP SCHEDULE (LONG FORM)

SEQB (X) THE TITLES FOR THE MRP SCHEDULE (SHORT FORM)

* THIS IS DATA THAT MUST CHANGE WHEN SIMULATING ANOTHER PRODUCT LINE
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DATA DEFINITIONS (cont'd)

TAPE 14
CCTRND IF CCTRND GREATER THAN CTRND THE PROGRAM WILL CALL
THE SUBROUTINE 0K
NC SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
NSL " " " " " " "
Y " " 1" " " " "
V4 " " 1" " " " "
NITEMS* NUMBER OF PARTS TO PRODUCE THE FINAL PRODUCT (PACKAGE)
NTIMES* SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
ISPE* " " " (1] " 1] n
mv n " 1] n " " "
FLIP 1] 1] " " " " "
LOP 11} " " " " " n
ACT " 2] " " " " "
STKP(X) SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
1CSP(X)* SEE SECTION TITLED; VARIABLES (COMMON). PAGE 24
|SPEC(X)* " " " n (1] " "
NCSP(X)* SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24

ICHECK (X)* SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24
WMN(X)* " " " " " " ]

1QC (X) * SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24

IWKST (X) SEE SECTION TITLED; VARIABLES (COMMON), PAGE 2L
|WK(X) " n n n " 1] "

COoTPI* SEE SECTION TITLED; VARIABLES (COST INFORMATION), PAGE 22
COTL2* " 1] n " n " " n
COTE3* n " " " " " " 1]
COTHLF* " " " " " n " "
COTCS* " " n " " 1] "n (1]
COTEG* " " " n " " " "

STP VARIABLE TO BE COMPARED TO SIG IN ORDER TO DECIDE
WHETHER OR NOT TO KEEP READING CARDS

* THIS IS DATA THAT MUST CHANGE WHEN SIMULATING ANOTHER PRODUCT LINE
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TAPE 14
MFCAST#
MRPD (16, I TEM)*
CITM(X)*

WK

CFCAST*

SIG*

WK
SCRR*

SIG*

33

DATA DEFINITIONS (cont'd)

MARKETING FORCAST (AVG)

SEE SECTION TITLED:; VARIABLES (PRODUCT INFORMATION)
" " " " " "

THE WEEK OF A SPECIAL MARKETING FORECAST

THE SIZE OF THE SPECIAL MARKETING FORECAST

THE SIGNAL THAT THERE ARE NO MORE SPECIAL MARKETING
FORECASTS (STOP)

THE WEEK OF A PRESCHEDULED RECEIPT (BY SPECIFIC PART)
THE SIZE OF THE PRESCHEDULED RECEIPT (' " D]

THE SIGNAL THAT THERE ARE NO MORE SPECIAL SCHEDULED
RECEIPTS (STOP)

* THIS IS DATA THAT MUST CHANGE WHEN SIMULATING ANOTHER PRODUCT LINE
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PROGRAM FLOWCHART

The following section includes a graphic flowchart which
will aid the program manager during future modificatlions

of the program,
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FLOWCHARTING SYMBOLS

START OR END Start or end of routines or program sections

READ / -
WRITE nput or output

Z2=X+Y/2%5 Calculations

NUM=1, 50 > Do loops
Contlinue

0 ‘ ) Decisions

Return or call statements for subroutines

@ Connectors

Figure 4,1, Flowcharting symbols

* Modifled or unique flowcharting symbols
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NAME
MATN
SET3
ROUTE
CCALL
MRP
MRP2
EVAL
SPEC
TRUCK
VENQC
WRONGQ
VENSTK
VENLIE
WRGSHP
GOVREG
PHY I NV
FRKLFT
FIRE
oK

L INDWN
YRSTK
LINEQC
EXTRA

RND

* CLASS # INDICATES:

36

PROGRAM & SUBROUTINES

MANUAL
CLASS CLASS %+  CODEM* FUNCTION PAGE PAGE
PROGRAM 1 - --- CHOICE OF SIMULATION TYPE 37 26
SUBROUTINE 2 - 1 -=- SET MRP SCHEDULE DATA | 30
non 2 -2 --- SET UP ROUTE TO FOLLOW ) 35
LY 2-3 === CALL SIMULATION SITUATION 48 37
non 2 -4 -—- UPDATE AND PRINT SCHEDULE 50 139
non 2-5 ===  MODIFICATIONS TO SCHEDULE 59 48
non 2 -6 .- PRINT OUT COST EVALUATIONS 63 52
non 3 -1 al CHANGES IN:SPECIFICATIONS 65 54
non 3 -2 a 2 TRUCK ACCIDENT OR STRIKE 67 56
non 3-3 a3 INCOMING QUALITY CONTROL 68 57
non 3 -4 a L WRONG QUANTITY OF PARTS 72 61
won 3-5 a5  VENDOR'S WORKERS ON STRIKE 73 62
men 3-6 a6 L1ES ABOUT DELIVERY DATES 74 63
non 3-7 a7 ANOTHER COMPANY'S SHIPMENT 75 6L
non 3-8 a8 PARTS DO NOT MEET FED, REG, 75 64
"o 3-9 b1 INCORRECT AMOUNT OF INV, 76 65
non 3 -10 b2  FORKLIFT ACCIDENT, WAREHOUSE 77 66
"non 3-1 b3 FIRE IN WAREHOUSE 77 66
non 3-12 b4 SMOOTH OPERATION 88 77
non 3-13 c 1 PRODUCTION DOWN TIME 78 67
non 3 - 14 c?2 PLANT WORKERS, POSSIBLE STRIKE 79 68
AL 3-15 €3  QC INSPECTION, FINISHED PARTS 81 70
non 3-16 c 4  OTHER PRODUCTION PROBLEMS 87 76
FUNCTION 4 -1 ---  GENERATES RANDOM NUMBERS 88 77
1. Dprogram s=ecececc--
2, subroutine control- o op e
3. subroutine exercise> x-y == number within class
L, function ==eccecc---

*% CODES INDICATE

(v

vendor supply situation
warehousing problem ===
oroduction problem ~---

SM-25
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START THSKMK

(IRTECER STeACT T O SUBR COEXFIIP.T ]
v

COMMON MRPC(5,50,9),M2PD(16,9),10NH(9),STKP(10) ,NUMQ(9),1CSP(10),
1SPEC (10) ,NCSP(10) , ICHECK(10), 1QC(10), ICH(10), IWKST(9), IWK(9),
TIMIN(9) ,SUBR, ISTOP, IWEEK,NQV,NTIMES ,NITEM2, ITYPE, ITEM,
FLIP,LOP,ACT,COTPI ,COTE3,COTH4,COTLS,COTEX, ISPE,COTL2, ,NINE(9),
SI1GACT(23,9),TOCTPO(9),TCOTCO(9),TCOTEO(I) ,TCOTHI(9),TCOTLO(I),
TCOTEX (9) ,NC,NSL,Z,Y,COTPO,COTCO,COTED,COTLO,COTES,NPLC,

RRPD (9),5SPD(9), 1CH1Q2(2), IMJR(2), 1QCSMP,PBP, XX, 1ADJ,CITM(9),
OVERHO, ISALE,SALE,PURCH(9), IWKS2, IWWW, IUNION, IGRVI (4) , IGRV2 (L),
NGRV, ITRIKE,STKP9,STCST (4,2) , IHSTK, I1EX,IMN(10)

/READ NPLC TAPE 707
NPLC=NPLC-5

|EX=0

/READ  VARIABLES TAPE 70/

K > CONTINUE

/REWIND TAPE 14/

| (BT
ISEi MOST OTHER VAR -

’
IWEEK=]
IHSTK=1
IWWW=50
IWKS2=50
STKP9=,50

/READ VARIABLES TAPE 14/

[RTTeRE=RATERseT]

Figure 4,2, Flowchart diagram of model,
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A /WRITE _WHICH TYPE OF SIMULATION/

/READ CD INTERACTIVE( INT)/

_ 0 FOR GUIDED SIHULATUON

-

A @: + FOR RANDOM SIMULATION _
-

- FOR EXERCISE SECTION

/WRITE WHICH EXERCISE/

[EcTn_stLTW 1

A
- - Y
/WRITE ATTEMPT EXERCISE AGAIN/
YES «
< ES « y
/WRITE ATTEMPT ANOTHER EXERCISE/
A

Figure 4.2, (cont'd.).
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ITEM=NZQ~!

CTRND=RND (1)
12Z2=1
1Z23=11

1222=13

1223=16

i

i e={ NUF=1272,1223 >
!

| ™ CTRND u:t._ln(nur FALSE
CTRND WWRL |M(NUF)

SIGACT (NUF, ITEM) =0

SUBR=NUF

Figure 4,2, (cont'd,),
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| TEM=NZQ-1

CTRND=RND (1)

12Z2=1

1Z23=11

— -{NUF=1222,12Z

|
| ™ CTRND uzt;ln(uur FALSE
CTRND WWRL IM(NUF)

SIGACT (NUF, ITEM) =0

Figure 4,2, (cont'd,),
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+ FOR_RANDOM S IMULATION
- 5
—{NZT=1|, NTIHES

f - T >

2y
V
Y

A L YES _
A
Y I CTRND=RND (')
CTRND=CTRND*. 90
| STOP=] YES o> >
NO
A ' CTRND&CTR
Y YES NO
A [suBr=INT(1)*L)+13] BR=
A

Figure 4,2, (cont'd,),.
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[INTEGER CFCAST.SCRR WK, S1G,STP |

[CoMMON ~ (SEE MAIN PROGRAM THSKM«) |

€D

<or =

NPLL=l

—

NPLCeNPLC+!

/READ COTP1,COTL2, COTE?,COTHA COTES TAPE 14 /

COTH4=COTHL /52

‘READ VARIABLES TAPE 14/

A
READ__MRPO(8 9) INT/

Y

1

froNH(10Y=MRPO (15, 10) ]

!
ONTINU

Figure 4,2, (cont'd.,).
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L2

LO=NI TEM2-1

ma-! _NITEM2,LO >

!
NT=9

s -
} ”
1 ‘ -— 1
4 mm MRPC(T, N, NT) =MRPC (1, N, NT) +MRPD (13, NT)
(MRPC (2, N+MRPD (9,9) . 9) +MRPC (b, N+MRPO(9.9) -1.9))
-— | - - - 1
e - - CONTI NUE

Figure 4,2, (cont'd.).
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/READ WK,CFCAST,SIG TAPE 14/

G-

4
[MRPC (1 WK, NT)=CFCAST*NPLL |

/READ WK,SCRR.SIG TAPE 14/

1Gms o
’ !
[MRPC (2, WK, NT) =SCRR*NPLL+MRPC (2 WK, NT) |
— ] ——
2130, CONT! NUE
NO=NQ+1

— — ——
[MRPC(3, 1, NT)=MRPC (2,1 ,NT) -MRPC (1,1 . NT) +IONH(NT) ]

MRPC (3, NP, NT) =MRPC (3, NP=1, NT)+MRPC (2, NP NT)
~MRPC (1, NP_NT)

Figure 4,2, (cont'd.),
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N=|, 50

1[
[HRPC (L N_NTY=0

METRA=0

METRA=ME TRA+MRPC (2,1, NT)

i T NF=2. 50
'y d‘%

[ METRA=METRA+MRPC (2, NF, NT) |

— o o
F RPC(3,NF=1, -1,SCRAP FACTOR .

MRPC (1, NF, NT) +METRA —

A |

MRPC (2, NF, NT) =MRPD (8, NT) +MRPC (2, NF, NT) MRPC (4, NF=MRPD(9, NT) , NT) sMRPO (8, NT) +
| MRPC (4, NF-MRPO (9, NT) , NT)
METRA=METRA+MRPD (8 NT)
{ METRA=METRA+MRPD (8, NT)
I ]

g T _—
l

Figure 4,2, (cont'd.).
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MRPC (2,N,9) =MRPC (2,N,9) +MRPC (4, N=1,9)

MRPC (4, N-1,9) =0

—— o NZ7Z=N! TEM2-1
4

o o={ NZ« 1 MRPD (9, N) +1 >
{or = A, >
— N7
4 i
frSCOP=MRPD (13, N)*MRPC (2 NZ Q)* 1, SCRAP | 1SLOP=MRPOD (13, N)* (MRPC (4, NZ-1,9)
\ +MRPC (2, NZ,9)) *#1. SCRAP
o K
- —
[TORD=1NT(1SLOP/MRPO(9, N} +. 999999) |
A - é- o
[MRPC (2, NZ, N)=10RD*MRPO (8, N) +MRPC (2, NZ N) | MRPC(2,NZ-1,N) =| ORD*MRPOD (8, N)
+MRPC (2, NZ-1,N)
1 - ¥
A — —

Figure 4,2, (cont'd.).

Figure 4,2, (cont'd.),.




START ROUTE

[INTEGER COUNT(S),GCAL(50,2.9) ,SUBR,0LD, WK|

1

JCOMMON (SEE MAIN PROGRAM THSKMK) |

[oaTA  counT/o%0/ GCAL/900%0/ |

1000

71 [

P

/READ WK,SUBR, ITEME TAPE 70/

TEME=OL
A ¥

OLD=1TEM

" {o-1 + or

A -

COUNT (I TEME) =1

.
P

1 GCAL (COUNT (ITEME) , 1, | TEME) =WK
GCAL (COUNT (I TEME) ,2, I TEME) =SUBR

COUNT (I TEME) =COUNT (I TEME) +!

—CCONTINUE D

N |

A
[COUNT (N)=COUNT (N) =1]

CCONTINUED

Figure 4,2, (cont'd.).
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Figure 4,2,

47

) |

S =
A
A
A
A
ITEHLWEHE—_
} LFNT=COUNT (I TEME)
NVs FNT
-

i A

CONTINU

NV‘COUNT(ITEHE)
TRUE
ccn(w,r,nene)#wesx *
FALSE
{ "==:=:ZEZE§:E:3EEEEZZIEEEZ:::=-""-‘

ISUBR-IZ

\
END ROUTE

SM=36
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START CCALL

[COMMON (SEE MAIN PROGRAM THSKMK)]

—— — -
4
Y
Y _ _ Y
|
Y
A
Dor =
\ v
L—@ﬂnue >)
MRPC (2, IWEEK, ITEM) =0 |
E
i K ™ NZ=2,3,0,6 or 7
Y
T
= 3-2
Y
Y Y

Figure 4,2, (cont'd.).
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©

‘ |LEQ'SUBR*3|

\
>

A
A
[2]
l
E|

MRPC (2, IWEEK, ITEM) =0
UE &
NZ=13,0R 15

FALSE

S1GACT (13, ITEM)=0
i W—.
a=is [

& O3 Hd—

ISIGACTZNZ,ITEH)-II

END CCALL

Figure 4,2, (cont'd.).
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START MRP

[1meser GRV (L) FLIP,RRPO(9) ,5SPO(9) ,RT]

LCOMMON  (SEE MAIN PROGRAM THSKMK) |

\
IDIMENSION segA(S) ,SE 8 (8) , MMPC (5,50,9

‘l__\
:IWV-IWEEK TRUE
o)

& o
sre=1 /
FALSE [MRPO(16,9) =MRPO (16,9) +MRPO (8,9)]
A
!WWW+ 1= [WEEK
& LY

-
FALSE #RPO (16,9) =MRPD (16,9) +MRPO (8,9)]

) — ¥

1

IHSTK

ITRIKE=1 TRUE

|

[ 3
|UNION=2

}(’l
N
+

FALSE

1
1WKS2¥ IWEEK
TRUE or
———

THSTK=1
or

il

—

FALSE

)

HVSTK=RND (1

JRUE

/WRITE WORKERS ON STRIKE!/ Y

1
1TRIKE=1

Figure 4,2, (cont'd.).
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Y 1

1

MRPO (16,9) ®MRPD (16,9) =2%*MRPO (8,9)
JONH (9) =1 ONH (9) +2#MR PO (8 9)

ITE WILL COME BACK
TO WORK,

WRITE UNION FlGHTS}
SCABS

\
COTEX=COTEX+200,00

COTEX=COTEX+2000,00

MRPC (2, IWEEK,9) =0

1

MRPC (2, IWEEK,3) =0

MRPC (2, IWEEK+1,9) =0

A

[ COTEX=COTEX+1000,00]

Figure 4,2, (cont'd.).

-

e

WRITE NO STRIKE}

\! ‘ Y -
|TE WORKERS FORM UNJONJ}
|
COTEX=COTEX+1000,00
NJON=1
' il
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ZEEAD SEQA (8) ,SEQ8 SSV

GRV (1) =] V

GRV(2)=10
GRV(3) =100

GRV (4) =1000

SSSPC=1

Y

“_—@_-I;NPLC>

!

(Gssresssrer.
| !
Ab—@TINUE

\

T

NTT=1TEM

NSHT=NITEM2-1

RT=MRPC (1, IWEEK, ITEN)

Figure 4,2, (cont'd.,).
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ICH

&
(I1TEM) =3

TRUE
A

[RRPO (I TEM) =MRPD (12, I TEM)]

|

\

TWKST (ITEM) =IWEEK 5.
3 — ——
1cH(1TEM =2~ T
FALSE
!
TTEM) = IVEEK N\ 2ue Y

‘ FALSE< IWKST (ITEM
ICH(ITEM =1

SSPD (ITEM) =MRPC (2, IWEEK, ITEM) +

MRPD (12, I TEM) =NUMQ ( ITEM) *MRPD (8, I TEM)

]

&C OTPO=COTPO+COTPI*MRPD (12, I TEM)*CITM(ITEM)

MRPC (2, IWEEK+1, ITEM)

|

/WRITE NO STRIKE!/
—

\
/\JRITE YOUR VENDOR S HAVING A STRIKE7
BUT_YOU WILL NOT 8€ EFFECTED]

MRPC (2, IWEEK, I TEM) =0

PC (2, IWEEK+1, I TEM) =0

WRITE YOUR VENDOR IS HAVING A STRIKE
SO NONE OF YOUR OROERS FOR THE
'

Figure 4,2, (cont'd.).
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—
FLIP=FLIP=]
LOP=L_QP-1 V
FLOP=!2RS(FLIPY
PLOP=:255(LOPY
- oPr + -— 1
S

—— PQS=, !

[MRPC (2, IWEEK+7, I TEM) =MRP® (2, IWEEK+7, ITEM)* (1 +POS) |
Y
1

f S {1TT™=1 NSHT

MRPC (1, IWEEK+8, [TTM) =MRPC (1, IWEEK+6, [ TTM) +P0S
*MRPC (1, IWEEK+6, [ TTM)#MRPO (13, ITTH)

\

or =

i
TR LSO ‘

1ONH (NTT) = IONH(NTT) =RT+MRPC (2, IWEEK, I TEM)
+MRPC (5, IWEEK, | TEM)

/WRITE YOUR ACTUAL REQUIREMENT INCLUDING SCRAP-"RT"7

Figure 4,2, (cont'd,).
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(TEM # —
OVERKD=OVERHD+RT*C I TM(9) PURCH (I TEM) =PURCH (1TEM) +
(MRPC (2, IWEEK, I TEM) +MRPC
IBLNK=RT/MRPD(8,9) (5, IWEEK, I TEM) Y*C1TM(ITEM)
PURCH (9) =PURCH (9) +1BLNK*2000,00 ]
ISALE=]SALE+RT
1
CHK=1ONH (1 TEM) +MRPC (2, IWEEK, I TEM) +MRPC (5, IWEEK, I TEM) =RT 1

CH2=CHK+MRPD (11 |TEM)

Jor =

\

COTLO=COTLO+COTLS*MRPC ' [MRPC (11, 1 TEM) =MRPD (11, ITEM) +CHK|
(1, IWEEK, ITEM)*CI1TM( ITEM)

MRPD (11, I TEM) =0

e

X

L TWEEK,NTT
NT=ITEM
NF=IWEEK

NA2=NF+26

A

- NZB=NF ,NA2
I ";
WT_—T__»’  NZB, NT -HRPCL(__MB, +1ONH (NT) +
MRPC (5,NZB,NT) =MRPC (1, NZB , NT)

Figure 4,2, (cont'd.).

SHeLiy
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N=1,50

[MRPC (4, N, ITEM) =0 |

CONTINUE O

1
NF=NF+1

NA2=NF +25

LEX0=0

r S o @MZ

|
/MRPC(3,NA=T,NT) = (1+MRPO (10, NT)* OT) *MRPC (1 ,NA NT)\ |
[y — - +METRA+MRPC (5, NA, NT) +MRPC

=or 0

Fm (4,NA=MRPD (3, NT) , NT) =MRPC (4, NA-MRPD (9, NT) ,NT)

A +MRPD (8, NT)
[METRA=METRA+MRPD (8,NT)] /WRITE _SAFETY STOCK WARNING!/ V
Y |
ﬂ MRPC (b, IWEEK, NT) =MRPC (&, IWEEK, NT) +RPO (8, NT)
=METRA+MRPD (8 NT)
4 1 }
— —-
—— —t at———CCONT I NUE D et ——

\!

[HETRA=0
T

/WRITE _PRODUCT INFORMATION

\
NE={WEEK

LAC= IWEEK+11

NOH={ ONH (I TEM)

NAC=0

(0

Figure 4,2, (cont'd.),
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NAC=NAC+

CH=NOH+MRPC (2,NAB, ITEM) +MRPC (5, NAB, I TEM) =MRPC (1, NAB,, I TEM)

\ NOH=CK
i -
—
N

/WRITE <=TAB NAC SPACES= *NEG/
-

* WRITE MRP SCHEDULE *

e

\

| NTTTTS=NITEM2=~1
NQV=NQV+1

Figure 4,2, (cont'd,).
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MANTTTTS= z o

o={NZ= NSHT >

[FRPC(T, N, N2y =MRPC (&, N, 3) *MRPD (13, NZ) +MRPC (2, N+1,9) *MRPO(13,N2)]

Figure b4, 2,

(cont'd.).

>

lSlGACTiM» =0

<@

SM=L47
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START MRP2

[CoMMON (SEE MAIN PROGRAM THSKMK) |

+ LUCK= I WEEK+N

MRPC (2, LUCK,9) =MRPC(2,LUCK,9) +MRPC (4,LUCK-1,9)

A MRPC (L LUCK-1,9) =0

- - —%CENJEEE>
| A - 'S

/VRITE WOULD YOU LIKE TO RELEASE ANY ORDERS?/

/READ 1RES INT/

=

lTE HOW MANY ORD

\
— —— NA=! NU

/WRITE _IN WHICH WEEK WOULD YOU LIKE TO RELEASE YOUR QRDERY/

READ 10WK _INT,

MRPc(z,lowx+napo(9.loo),loq)-nnpc(z,IDUK+HRPo(9.loo),loo)+nnpc(k,louk,100)
COTPO=MRPC (L, 10WK, 1 DOY*COTP1*C | TM( | TEM) +COTPO
MRPC (L. 10WK, 1D0) =0

Y

e CONTINU

Figure 4,2,

(cont'd,).
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7

/WRITE WOULD YOU LIKE TO CANCEL ANY ORDERS?Y/

Y
/READ IRES INT/

- st — @

o

JWRITE HOW MANY ORDERS 00 YOU WANT TO CANCEL?/

1 Y g

l' r
[ T NA=1 NU

Y /WRITE IN WHICH WEEK DO YOU WANT TO CANCEL YOUR ''NU'* ORDER?/

!
A [READ 10w INT/

!

V COTCO=MRPC (2, IDWK, 1D0) #COTL2*CITM( I TEM) +COTCO

A MRPC (2, 10WK, 100) =0

—— — ONTINU

Figure 4,2, (cont'd,),
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ZVRITE WOULD YOU LIKE TO EXPEDITE ANY ORDERS?/

| NT,

READ _IRES

JWRITE HOW MANY ORDERS WOULD YOU LI!KE TO EXPEDITE?/

READ __NU__INT

(s )= [NA= NS

/ WRITE IN WHICH WEEK 1S THE ''NA'' ORDER? /

\

10QN=(MRPC (2, 1DWK, 100) +MRPC (5, IDWK, 100)) /MRPD (8, 100)

100N= | NT( 100N)

-

WRITE HOW MANY OF THE ''10QN'' ORDER QUANTITIES
WOULD YOU LIKE TO EXPEDITE?

READ __INOQ _INT

[ NUM=INT(MRPD (9, 100)* 50)}
- - ]
WRITE THE MAXIMUM AMOUNT OF WEEKS YOU CAN EXPEDITE vo:;/V

ORDER = ''NUM'*, HOW MANY WEEKS WOULD YOU LIKE TO
ADVANCE THE ORDER?

TRUE

Figure 4,2, (cont'd.).
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COTEO=COTEQ+COTEI*EXP*C | TM( ITEM) *MRPD (8, 100) #NOQ
MRPC (5, 1DWK=EXP, 100) =MRPC (5, IDWK=-EXP, 100) +MRPD (8, 1D0)*#INOQ
L97=1N0Q-{MRPC (5, 10WK, 100) /MRPOD (8, 100))

MRPC (2, 10WK, 100) =MRPC (2, 1DWK, 1D0) =LI7*MRPD (8,100)

MRPC (5, 10WK, 100) =MRPC (5, 10WK, 100) = ( INOQ-L97)*MRPO (8, 100)

1
4 CONTINUE D
S
<:>7 1

/WRITE WOULD YOU LIKE TO REPLENISH ANY OF YOUR SAFETY STOCK?/

MRPD(11, ITEM) =MRPD (11, I TEM) +IRESS

1ONH ( 1 TEM) =1 ONH ( ITEM) - IRESS
i

2 qmamme aar

2

RETURN

!
ENO MRPD2

Figure 4,2, (cont'd,).
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‘ START EVAL )

\
[TNTEGER RRPO(3).SSPO(9) . ANS]

1
[ COMMON  (SEE MAIN PROGRAM THSKMK) |

!
[orMensTON COSTI(9),cOST2(9) ,TOTCT(9)]

!
COTHI=0.0

TOCTPO( I TEM =TOCTPO( I TEM) +COTPO
TCOTCO(1TEM) «TOCTCO (1 TEM +COTCO

TCOTEO (1 TEM) =TCOTEO (I TEM) +COTEO

[COST!(ITEM) =TOCTPO (I TEM) +TCOTCO (I TEM) +TCOTEQ (1 TEN)

COTH 1= ( 1ONH (I TEM)*COTHU+(MRPO (11, I TEM) +MRPO (12, lTE'T)I
*COTHU+COTH1Y#C I TM( I TEM)

WKST (1 TEM) = | WEEK
&

| COTHI=COTHI+CITM(ITEM *1, 1%COTHU*SSPD (1 TEM)|

-— ]

TCOTHI (1 TEM) =TCOTH! (I TEM) +COTH!

TCOTLO( 1 TEM) =TCOTLO( 1 TEM) +COTLO
TCOTEX (1 TEM) = TCOTEX (1 TEM) +COTEX
COST2/(1TEM) =TCOTLO( 1 TEM) +TCOTEX (1 TEM)
TOTCT( 1 TEM) =COST1 (I TEM) +COST2( | TEM) +TCOTHI (1 TEM)
COTPO=COTCO=COTEO=COTL O=COTEX=COTH =0

S

SM=52

Figure 4,2, (cont'd.).



TCT1=0

TPURCH=0.0

DUM=0.0
!

]

[oum=puM+C 1 TM(NSNY]

CONT I NUE

SALE=1SALEXDUM

SALE=SALEX1 . S0

4

WRITE

COST AND PROFIT SUMMARY

DEBRIEFING

Figure 4,2, (cont'd,).

SM=53



65

‘ START SPEC ’
\

fcoMMON™ (SEE MAIN PROGRAM THSKMK) |

B ) *
-or0
!

/WE YOU COULD HAVE BEEN ASKED Ty
ANALIZE THE SPECIFICATION

998

P —

I/IWR1TE YOUR BOSS HAS TOLD YOU TO EXAMINE THE
SPECIFICATION FOR "'ITEM' YOU ARE USING

! { ‘
/WRITE SPECIFICATION DOES NEED CHANG /UﬁlTE CORRECT EVALUATION, N

CHANGE NECESSARY

U 2
TOTEX=COTEX+200. 00 @ - @

! -

- —)

| TEM=1

-4
ETURN
END SPEC

Figure 4,2, (cont'd.)).
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\
/WRITE THE SPECIFICATION DOES NOYy
NEED CHANGE!

\

COTEX=COTEX+200.00

WRITE IN WHICH AREA DOES THE
SPECIFICATION NEED CHANG

1

READ MA__|NT,

WRITE THIS IS NOT THE AREA FOR CHANGE
PACKAGE FAILS DURING DISTRIBUTION

WR! YOU_HAV

SEN _THE CORRECT AREA

[crTM(1TEM)=CITM( 1 TEM)*0.90 |

QL
CQARETURN DD

Figure 4,2, (cont'd.).
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‘ START TRUCK ,

b
[COMMON ™ (SEE MAIN PROGRAM THSKMK) |

TRUCKER STRIKE ORDER FOR "IUEEly WRITE YOUR SCHEDULED RECEIPT HAS BEEN
WILL BE ONE WEEK LATE DESTROYED IN A TRUCK ACCIDENT

1

MRPC (5, IWEEK+1, ITEM) =MRPC (5, IWEEK+1, I TEM) PURCH ( I TEM) =PURCH ( I TEM) +MRPC (2, IWEEK, I TEM)
+MRPC (2, IWEEK, I TEM) *CITM( I TEM)
MRPC (2, IWEEK, | TEM) =0 MRPC (2, IWEEK, I TEM) =0

'

END TRUCK

iH-o

Figure 4,2, (cont'd,).
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i
LLLL

|
=ITEN] ITEM=]
LLLL=NI TEM2
y

¥
J4RITS  MAJoR QR MIMOR?Y/
200 {

WRITE SORT LOT
RETURN LOT
USE _LOT AS IS

{

/READ  IMGMN, IHNLT INT/

’
/URITE YOU SAID MINOR WRITE SHOULD HAVE ACCEPTED LOV
THEY ARE MINOR MINOR DEFECTS
!
[COTEX=COTEX+300,00] =COTEX+500,00 ]

N
@ -

!

WRITE YOUR LOT WiILL cory

WRITE YCU SHOULD NOT HAVE
TWO WEEKS LATE 225, RETURNED THE LOT IT,
l WAS ACCEPTABLE

P

\ s o ——

MRPC (5, IWEEK+2, | TEM) =MRPC (5, IWEEK+2, | TEM) +MRPC (2, IWEEK, I TEM)
MRPC (2, IWEEK, | TEM) =0

Figure 4,2, (cont'd,).
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1

WRITE YOU USED A LOT WRITE IF THERE WERE DEFECTS
THAT WILL CAUSE YOU WOULD HAVE HAD TO
A_PRODUCT RECALL RECALL THE LOT

1 .
[CoTEX=COTEX+10000,00] [coTex=coTEX+500.00]

PROPER OIAGNOSIS7 WRITE YOU SORTED AN

OF THE LOT ACCEPTABLE L AT

Y \
COTEX=COTEX+200, 00

1 |

WRITE PROPER DIAGNOSIy WRITE YOU HAVE RETURNED A
OF THE LOT LOT THAT SHOULD HAVE
1 BEEN ACCEPTED

COTEX=COTEX+200, 00

P Py ——

Figure 4,2, (cont'd.,).
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610

WRITE PROPER DIAGNOSIS
OF THE LOT

Yy <ors=
WRITE THE DEFECTS ARE MINOR A_Ny

COULD HAVE BEEN ACCEPTED

COTEX=COTEX+200, 00

WRITE DEFECTS ARE MINOR AND WRITE THE LOT SHOULD HAVE
COULD HAVE BEEN BEEN ACCEPTED.
ACCEPT THE LOT CONTAINS MINOR
¥ DEFECTS
(CoTEx=coTex+200.00] \
[CoTEX=COTEX+500, 00]
e fJ

Figure 4,2,

(cont?d,).
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WRITE DEFECTS ARE CONSIDERED /WRITE LOSS IN SALES DUE
TO BE MINQR NOT MAJOR TO _MINOR DEFECT

[ iE
[coTeEx=CoTEX+100, 00 | COTEX=COTEX+300.00

/WRITE YOU SHOULD HAVE ACCEPTED THE LOT/

WRITE YOUR MISTAKE WILL CAUSE/ EX+500, 00

A MAJOR PRODUCT RECALL

(CoTEx=coTExX+10000,00]

END VENQC

Figure 4,2, (cont'd,),
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‘ START WRONGQ ’

I'coOMMON  (SEE MAIN PROGRAM THSKMK) |

/WRITE  YOUR VENOOR OF ''ITEM' HAS SHIPPED THE WRONG QUANTITY OF PARTS /

“i:;:i’ -

5
NC=INT (RND (1)*2) I
NSL=1NT (RND (1)*L) j
Cor = c >
1 _ K
NS=NSL NS=NSL
CORR==(NS*, 1*MRPC (2, IWEEK, ITEM)) CORR=NS*, I*MRPC (2, IWEEK, ITEM)

t - t
i

MRPC (2, IWEEK, ITEM) =MRPC (2, IWEEK, I TEM) +CORR

PURCH ( I TEM) sPURCH ( 1 TEM) +CORR*C | TM( | TEM)

>

NC={ABS(NC=1

NSL=NSL-1

( END WRONGQ ’

Figure 4,2, (cont'd.).
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1 B

Figure 4,2,

73

START VENSTK

fcomMmom

(SEE MAIN PROGRAM THSKMK) |

\
[NFFF=TwEEKE]
\

RITE VENDOR'S WORKERS MAY GO ON STRIKE
ALTERNATIVES:
1. PURCHASE LARGER AMOUNTS

2. 00 NOTHING

3. USE DIFFERENT VENDOR

\

/WRITE WHICH ALTERNATIVE?/

!
JREAD _ICH(ITEM) INT/

__ . 0 -

WRITE HOW MANY ORDERS AND
WHAT WEEK WOULD YOU
LIKE THEM TO ARRIVE

/

A

/READ

NUMQ (I TEM) , IWK (ITEM)

INT/

1

W [PURCH {1 TEM) =PURCH (I TEM) +C I TH( | TEM)*NUMQ (| TEM)*MRPO (8, I TEM) |

L o
[VRITE_PRAY THAT T:HERE TSN'T A STRIKE/
1

y
WILL COME, BUT PRICE WILL BE 10% GREATER/

(cont'd.).

e

\
[WKST(ITEM) =NFFF

CQRETURN 2D

END VENSTK
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‘START VENLIE’

1
[COMMON  (SEE MAIN PROGRAM THSKMK) |

1
/WRITE VENDOR LIED ABOUT DELIVERY DATE/

1

MRPC (5, IWEEK+I, ITEM)=MRPC (5, IWEEK+1, ITEM) +MRPC (2, IWEEK, | TEM)

MRPC (2, IWEEK, ITEM) =0

ETURN

‘ END VENLIE ,

Figure 4,2, (cont'd.).
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‘START URGSHP,
\

[CoMMON  (SEE MAIN PROGRAM THSKMK) |

\
/WRITE RECEIVED WRONG SHIPMENT, ONE WEEK DELAY/

1
MRPC (5, IWEEK+!, I TEM)=MRPC (5, IWEEK+1 , I TEM) +MRPC (2, IWEEK, | TEM)

MRPC (2, IWEEK, ITEM)=0

RETURN

\
END WRGSHP

Figure 4,2, (cont'd.).

‘START GOVREG}
\

[CoMMON (SEE MAIN PROGRAM THSKMK) |

!

WRITE AFTER ''X'' WEEKS YOU WON'T BE ABLE TO USE PART "ITEM'
PROBLEM INDICATED BY FEDERAL REGISTER.

ETURN

!
END GOVREG

Figure 4,2, (cont'd.).
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{START PHYINV’

|INTEGER Zl

[ cCoMMON  (SEE MAIN PROGRAM THSKMK) |

TYPE¥2
’

Z=INT(RND (1)*2)

Y=(INT(RND(1)*,30)+1)%,10

\
/WRITE PHYSICAL |NVENTORY TAKEN/

0
—-
Y
/WRITE INVENTORY LOWER BY Y%/ /WRITE INVENTORY HIGHER BY Y%/
1 \
[1oNH (1 TEM) = 1ONH (1 TEM) +ve 1ONH (1 TEM) | LLONH (I TEM) =1 ONH (I TEM) -+ 1ONH (1 TEM) |
P— -

IZ'IABS(Z-I)

1
‘ END PHYINV ’

Figure 4,2, (cont'd,),.
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START FRKLFT

[CoMMON™ (SEE MAIN PROGRAM THSKMK) |

\
/WRITE LIFT TRUCK ACCIDENT, LOSS=.5 OF A PALLET/

| TONH(ITEM)=1ONH (1 TEM) =, 5#MRPD (14, I TEM) |

Figure 4,2, (cont'd.,).

START FIRE

1 COMMON (SEE MAIN PROGRAM THSKMK) |

\

/WRITE FIRE IN YOUR WAREHOUSE, LOSS OF TWO PALLETS/

NH (I TEMIS 2or =
<
1
——

Figure 4,2, (cont'd,),

SM-66



78

( START LINDWN ,

1
[CoMMON  (SEE MAIN PROGRAM THSKMK) |

DOWN=DOWN/ 2
1
A
/WRITE LINE IS DOWN BY Xx%/

-

/WRITE GOOD DECISION TO ADJUST LINE/
1

—

( END LINDWN )

Figure 4,2, (cont'd.).
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‘ START YRSTK )

\
[COMMON  (SEE MAIN PROGRAM THSKMK) |

1
TTR IKE=0
1WKS2= IWEEK+7

P
\
1
UNION=

\
/WRITE__YOUR WORKER'S UNION MAY GO ON STRIKE/ JWRITE_YOUR WORKERS MAY GO ON STRIKE/

1

e -

IF A STRIKE OCCURES IT WILL LAST TWO WEEKS

FOUR ALTERNATIVES TO HAVDLE THE SITUATION:
1. GIVE IN TO WORKER'S REQUESTS

2, HIRE OUTSIDE PEQPLE DURING THE STRIK
3, BUILD PRODUCTION BEFORE THE STRIKE

. DO NOTHING
WHICH ALTERNATIVE DO YOU WANT TO TAKE?

HST]

\ \
l, STKPG=0 (ETkre=20
COTEX=COTEX+STCST (NGRV, IUNION)

Y |

/WRITE YOU WILL BE CHARGED X AMOUNT7
NO POSSIBILITY OF A STRIKE !

o e
Figure 4,2, (cont'd.).
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STKP9=.385

—-
WRITE EXCESS TO PUBLIC WAREHOUSE
CAN''T USE UNTILL STRIKE WEEK
ENTER WEEK OF DOUBLE SHIFT
T \
READ WWW I NT,
< -

<eors

|

LUCKY3=NITEM2 -1

L=13

|
- —

e,

\

NWKEE=[WKS2 = | WWW+1

TCOTHI ( INI)=COTHU*MRPD (8,9) *MRPD (L, IN1)*CITM( INI)*NWKEE+TCOTH! (INI)

TCOTH! ( IN1)=COTHU*MRPOD (8,9)*MRPD (L, IN1)*CITM( INI)*(NWKEE+1)+TCOTHI (INI

—— CONTINUE >

1
[OVERHD=OVERHD+C I TM(9)*2#MRPD (8, 9 ) *NWKEE |

1
END YRSTK

Figure 4,2, (cont'd.).
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START LINEOC

[COMMON ™ (SEE MAIN PROGRAM THSKMK)|

1Q2=!

i

L

1QUAL=10+1Q2

/WRITE ACCEPT OR REJECT LOT?/

JWRITE _SORT=1 OR SCRAP=27/

A

/READ_1SORST __INT/
[

Y
LEITE _SORTE

| SORAC

INT/

/READ

K |

Y

Figure 4,2, (cont'd.).
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)

\
ST oMNCRY /WRITE WRONG SCRTING PROCEDURE/ V

JWRITE  THESE DEFZCTS 43S

\

LCOTEX=COTEX+1CCC "~} (L COTEX=COTEX+200,C0]

o

/WRITE YOU MUST RE-EVALUATE THE PROBLEM/ V

/WRITE SORTING WILL COST §200,00/

NST=NITEM2-1

MRPC (2, IWEEK,9)=MRPC (2, IWEEK,9) - 1QCSMP*PBP

| 1ONH(NST) =1ONH(NST) = ( 1QCSMP*PBP)*MRPO (13,NST) |

)\
“
g :{EONTINU

|
@ e TTH1Q2( 1Q2) = | DE 800

Figure 4,2, (cont'd.).
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XLX=RND (1)

LXX=|NT (XLX+,60)

MMRITE DROP IM SALES DUE TO LACK OF CUSTOMER APPEAL./

1
[coTEX=COTEX+400.00]

@ = CHIQ2(1Q2 =10ES== 800

| - —- )
1

' = H1Q2(1Q2)=1D k
! 1
WRITE YOU HAVE PROPERLY/ WRITE YOU WERE WRONG IN YOUR
DIAGNOSED THE LOT, EVALUATION, BUT WERE
VERY LUCKY,
!

COTEX=COTEX+200, 00

iy

Figure 4,2, (cont'd.).
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\
fp.:rs T CORRECT TUALUATION THINOR DEFECTSY /WRITE _SORTING WILL COST $200.00/ |

CHARGE $2€0,00 + $300.00

\
COTEX=COTEX+200.00 )

COTEX=COTEX+200.00

COTEX=COTEX+300.00 V

I ——

WRITE MINOR DEFECT! YOU REJECT7
/ AN ACCEPTABLE LOT,

|E§T-NITEE-I I

\
S N=1,NST

[ TONH(NST) = 1ONH (NST) = | QCSMP*MRPD (13,NST) |
OTEX=COTEX+|QCSMPAC I TM(NST)* 1
!
—+———CONTINU

\

[MRPC (2, IWEEK,9) =MRPC (2, IWEEK,9) =1QCSMP |

Figure 4,2, (cont'd.).
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\
[TONH(NST) = 1ONH (NST) = 1QCSMP*MRPO (13,NST) |

CCONT I NUED

MRPC (2, IWEEK,9)=MRPC(2, IWEEK,9) =1QCSMP

ICHK8=1QCSHP*PBP

CSTT=|QCSMP*C I TM( I TEM) =1 CHK8*C I TM( I TEM) =200, 00

. " > Hiiié!!ﬂii"" -
RITE YOU COULD HAVE SAVED "'CSTT" DOLEﬁZ}/ 1

IF YOU WOULD HAVE SORTED THE LOT!
\
COTEX=COTEX+CSTT f
s -t —

GED T -— 800

|

RITE SHOULD HAVE LED TO A REJECT DECISIO
MINOR DEFECT
SALES OROP WILL COST YO

/WRTTE SROULD HAL mw'_s REJECTED THE LOY
| $1000,00 CHARGE

[CoTEx=CoTgx-

/WRITE _YOU HAVE PROPERLY DIAGNOSED THE L0V

Figure 4,2, (cont'd,),
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800

WRITE YOU SHOULD HAVE ACCEPTED THE LOT
THE WRONG DIAGNOSIS WILL COST YOU $300.00

@~

WRITE EXAMINE THE CONTROL CHART FOR THE PROBLEM
00 YOU WANT TO MAKE ADJUSTMENTS ON YOUR
PACKAGING LINE?

\
/READ 1ANS INT/

COTEX=COTEX+200,00

140 Ju!
1 ]
!

RETUR

END LINEQC

Figure 4,2, (cont'd.).

SM=75



‘ START EXTRA ’

\
[inTeGER S16ACT(23,9) |

<
[coMMON  (SEE MAIN PROGRAM THSKMK) |

NEVENT=1

NINE(ITEM) =NINE( I TEM) +1

‘;@w

0 or +
1
I siGACT(15,1TEM) =1 |

L -]
\

ETUR

END EXTRA

Figure 4,2, (cont'd,),.
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[CoMMON™ (SEE MAIN PROGRAM THSKMK) |

\
/WRITE __NO MAJOR PROBLEMS/

Figure 4,2, (cont'd.).

‘ START RND >
)

[RND=RANF (DUMMY) |

ETURN

1
‘ END RNO ’

Figure 4,2, (cont'd.),.
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PROGRAM

The following section contains a complete hard copy listing of the

program and all of its subroutines.

NOTE:

THE COMPUTER PROGRAM ''THSKMK'' WAS WRITTEN IN FORTRAN VI FOR
MICHIGAN STATE UNIVERSITY'S CYBER 70 COMPUTER. CHANGES IN
THE FORTRAN PROGRAM MAY BE NECESSARY WHEN USING THE PROGRAM
ON A DIFFERENT SYSTEM.
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NAME
MAIN
SET3
ROUTE
CCALL
MRP
MRP2
EVAL
SPEC
TRUCK
VENQC
WRONGQ
VENSTK
VENLIE
WRGSHP
GOVREG
PHY INV
FRKLFT
FIRE
0K
L1NOWN
YRSTK
L INEQC
EXTRA
RND

CLASS

PROGRAM

SUBROUTINE

FUNCTION

* CLASS # INDICATES:

%% CODES INDICATE

90

PROGRAM & SUBROUTINES .
MANUAL
CLASS #*  CODE** FUNCTION PAGE PAGE
1 -1 - CHOICE OF SIMULATION TYPE 91 80
2 -1 -==  SET MRP SCHEDULE DATA 94 83
2-2 === SET UP ROUTE TO FOLLOW 97 86
2 -3 --- CALL SIMULATION SITUATION 98 87
2-4 --- UPDATE AND PRINT SCHEDULE 100 89
2-5 --—-  MODIFICATIONS TO SCHEDULE 105 94
2-6 -=--  PRINT OUT COST EVALUATIONS 107 96
3 -1 a !  CHANGES IN SPECIFICATIONS 109 98
3-2 a 2 TRUCK ACCIDENT OR STRIKE 11100
3-3 83 INCOMING QUALITY CONTROL 1z 1ol
3-14 a L WRONG QUANTITY OF PARTS 15 104
3-5 25  VENDOR'S WORKERS ON sTRike  !'6 105
3-6 a 6  LIES ABOUT DELIVERY DATES 17 106
3-7 a7  ANOTHER COMPANY'S sHipmenT  ''7 106
3-8 a 8  PARTS DO NOT MEET FED. REG, 118 107
3-9 b1 INCORRECT AMOUNT OF [NV, 119 108
3-10 b2  FORKLIFT ACCIDENT, WAREHOUSE 120 109
3-1 b3 FIRE IN WAREHOUSE 121 110
3-12 b4  SMOOTH OPERATION 121 110
3-13 c! PRODUCTION DOWN TIME 122 1
3 - 14 c 2 PLANT WORKERS, POSSIBLE STRIKE!23 112
3-15 c3 QC INSPECTION, FINISHED PARTS 125 114
3-16 c 4  OTHER PRODUCTION PROBLEMS 128 117
[ ---  GENERATES RANDOM NUMBERS 128 117
1. Program eee-=-=--=-
LTINS LT ey e mer within cles
L, function eceecceccceaa
a, vendor supoly situation
b. warehousing problem --->z N eg— number within class

oroduction problem ==«
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anle 4.2

»TAPESQ=INPUT ,0UTPUT=/70C, TAPES1=QUTPUT ,TAPE?Q

ROGRAM MODEL LISTIi

=]

ROGRAM TNSKMK(INPUT
TAPE14)
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(cont'd.).

Table 4.2.

FROGRAM THSKMK
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dnnnantrtt STARTS NAIN PROGRAM tvstsdewad

(S STV

ITYPE IS THE TYPE CF SIMULATICON YCU WOULD LIKE TO RUN

3}
1
w
)

ITST=CD=2
220 IF(ITST)Y220,

20CO FORMAT(IY)
210

;nIS ITYPE REDUCED FNR 227 IF STATEMENT =1,0,1

HfS IS THE EXERCISE PORTION

TES
2,6

(4
4

18 INPUT 10, FOR 1

WOULD YOU LIKE TO AT

XERCISB
SE. FOR
IS IS TME NUMBER OF THE EX YOU WOWD LIKE TO ATTEM

W=

I
X
X
M

T
)
H
€
E
T

THE NUMBER OF THE EXCERCISE IS THE SUBRNUTINE

THE PRTDUCTICN EXERCISES

20C

|3R,GT,12;265165

ITEM IS THE PART IN QURSTIOM

593 G0 FoEMs"
200 CONTINUE

THIS IS THE ITEM EXERCISE

(4

ITEm=9
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(cont'd.).

Table 4.2.

PROGRAM THSKN™K
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Table 4.2.

SHARCUTINE SET?
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Table 4.2.
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Table 4.2.

SUBROUTINE SET3
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DATA CHANGES

This section contains empty data sheets that will aid the
program manager during the modification of the program to
simulate different product lines, These empty sheets

SHOULD NOT be removed from this manual! *
The last part of the section contains two examples of data
packs used for the simulation of different product lines,

These copies should be used as guidelines during the modification

of the simulation,

* These data sheets should be duplicated for use,
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PRODUCTION
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PART #

SPEC DATE

VENDOR !

VENDOR 2

VENDOR 3

VENDOR 4

ORDER QUAN,

LEAD TIME

SCRAP FACT.

QUAN/UNIT

QUAN/PALLET

BEG INV

DOWN TIME

SALES PRICE

FIXED COST

OVERHEAD

MARKETING FORECAST

JAN FEB

MAR

APR MY

JUN

JUL AUG

SEP

ocT

NOV

DEC

UNION

OTHER NOTES:

NON~UNION

Figure 4,3, Empty product information sheet

SM-119




131

GENERAL INFORMATION

NUMBER OF DIGITS (this number should be the largest
number of integer places for either the order
quantity or the on-hand inventory)

PRODUCTION QC PRCBLEMS

(simulation) _____MAJOR ___ MINOR, SI1ZE OF SAMPLED LOT
___ ACCEPT LOT ____ REJECT LOT

(exercise ) __ MAJOR ___ MINOR
______ACCEPT LOT ____ REJECT LOT

SPECIFICATIONS

NUMBER OF PARTS

SPEC. # MODIF ICATION NEEDED AREA OF MODIFICATION
1 YES NO NUMBER _
2 YES NO NUMBER
3 YES NO NUMBER
4 YES NO NUMBER _
5 YES NO NUMBER __
6 YES NO NUMBER ___
7 YES NO NUMBER
8 YES NO NUMBER
9 YES NO NUMBER

10 EXERCISE YES NO NUMBER
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I NCOMING QC PROBLEMS

PROB # DECISION
1 __ACCEPT ___ REJECT
2 _____ ACCEPT ____ REJECT
3 ____ ACCEPT _____ REUJECT
b _____ACCEPT ____ REUJECT
5 — ACCEPT ___ REJECT
6 —ACCEPT _____ REUJECT
7 —_ACCEPT ____ REUJECT
8 _____ ACCEPT _____ REUJECT
9 ____ ACCEPT ____ REJECT
10 exercise _____ ACCEPT REJECT

PRE~-SET SCHEDULED RECEIPTS AND MARKETING FORECASTS

o U1 & WwWN

etc,..

QUANTITY

DECISION

MAJOR
MAJOR
MA JOR
MAJOR
MAJOR
MAJOR
MAJOR
MAJOR
MAJOR

MAJOR

(UNDER THIS HEADING THERE SHOULD BE AS MANY SCHEDULED

RECEIPTS AS IS NECESSARY)
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Table 4,3

COPY OF DATA
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Table 4,3 (cont'd)
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ACCESS & EXECUTION OF PROGRAM

This section Includes all of the commands and instructions

necessary to load, execute, and purge the program,
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The following dlagrams illustrate the sequence of the

cards for esch program deck.

TO CATALOG UNITS AS PERMANENT FILES

program dec
egin controlyp

catalog car
anguage’ car

TO CATALOG THE MAIN PROGRAM ''THSKMK'

THIS CARD DESIGNATES THE END OF THE PROGRAM

THIS 1S THE FORTRAN PROGRAM
CARD DESIGNATES THE BEGINNING OF THE PROGRAM
#*(SEE THE NOTE BELOW)

Job car

FIN. OR FTN,L=0 (doesn't provide a 1isting)

car

LOCKHART, JC1400,RG3,
PNC

equence car

1814589 (card unique to esch deck.of cards)

TO CATALOG DATA TAPE 70

ija——=THIS CARD DESIGNATES THE END OF THE DATA

ata deck pemee THIS 1S THE ACTUAL DATA
egin controlf CARD DESIGNATES THE BEGINNING OF THE DATA
talog card | *ik(see the note below)
‘Copy coman COPYCR, INPUT,DATA.,
ob card LOCKHART, Jc1400, RG3,
car PNC .
sequence cafr - 1814590 (card unique to each deck of cards)

Figure 4,4, Card catalog sequence

TO CATALOG DATA TAPE 14 § EXEC, FILE

This deck Is ldentical to the catalog deck for data tape 70 with the

exception of the catalog card and the data, ¥k (SEE THE NOTE BELOW)

it 1.

TAPE 14

CATALOG,LGO, PROJECT 425, RP=999,CN=GETRID, 1D=K KAJIYA,
BEGIN CONTROL IS A 789 TYPED ON TOP OF ONE ANOTHER,
END CONTROL 1S A 6789 TYPED ON TOP OF ONE ANOTHER.
CATALOG, DATA, KAJ70, RP=999, CN=GETRID, 1D=K KAJIYA,

CATALOG,DATA,KAJ1L RP=999,CN=GETRID, 1D=K KAJIYA,

EXEC FILE

CATALOG, PKG425, PROGRAM FOR PKG 425,RP=999,CN=GETRID, 10=K KAJIYA.
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TO CATALOG UNITS AS PERMANENT FILES (con'd)

Table 4, L

CATALOG OUTPUT

31780 MSU_HU <45 03719780 CYBER7S0
SN SR 2 L0 48
{71080 0T 08 Aghe- a3 zucag 17055
[ ) L ] O %] L ]
170080 06oCAST ACGESS- 8 17.0% 03/31/80
17506 06.RUNS= 0035 PN DCLLAR 3ALANCE 300125.95
1706 06e 00046 CARDS REAJ VALUE $0000000.456
%7.06.06. P'PP S%C. 0208‘ 0000 8 oﬂﬂ
70060 06.COPYCR,INPUT ,0AT A,
17.06.07.3P 0000000s 000000000123 MAXT. 011300
170 06007OSP’FP SEC. 0012' 0255 ‘ 001
$7.060078ATALOG,O0ATA  KAJ14sRP= 999, CNx®—=- *, ID=KK
17006007..JIY‘6
A T o T
(] e e L
1i.as.oe.nax FILES ¢ S5Ewk prndt Boas008,
17,062 08.RP 00600007 000000000135
170%20%‘. :PU 1105 gECt VALU
L ] [ ] [ ] [ ]
17:08:83:85 U3k -35% sEE vausg : 38
1706+ 08.CM_USE 2013 H=H  VALUE <09
17.06.08-TOTAL CIMPUTE VALUE AT RG3 H -0
$7007 45200000038 PAGES PRINT. 000031 LINE 3 PRINT. FOR $ 000.05 AT PG2.

To complete the cataloging procedure, the eard deck must be
read In to the computer by a card reader at the Computer Center,

(for Instructions on the use of the card readers see the appendix)

The above figure is an example of the proper output that
should be received when successfully cataloging a permanent flle,
If the output contains a fortran error message there is some

type of fatal error within the program,
NOTE: |If the file is to be recataloged you must PURGE the

file that was previously created, (for PURGING instructions

review the appropriate section on the following page)
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TO PURGE A PERMANENT FILE

First you must log on to the computer, The instructions
to log on are in the appendix, Once you have logged om, type the
following instructions:

1, ATTACH,PKG425, (perm, file name)* PW=GETRID,
2, THE COMPUTER WILL RETURN THE MESSAGE; |
""ATTACH, PKGL2S, (perm, file name) ,PWs''eccea- "o
""READY"!
3. PURGE, PKGL25,
L, THE COMPUTER WILL RETURN THE MESSAGE-
""PURGE, PKGL25, "
""READY"!
5. YOUR NEXT STEP SHOULD BE TO CHECK THAT THE COMPUTER
DID IN FACT PURGE THE PERMANENT FILE., TYPE THE FOLLOWING:
a, RETURN,PKGL425,
b, THE COMPUTER WILL RETURN THE MESSAGE-
""READY"!
c. ATTACH,PKGL25, (perm, file name)
d, THE COMPUTER WILL RETURN THE MESSAGE-
"ATTACH, PKG425,""
""PERM FILE NOT ON SYSTEM"
"'"READY"!

YOU CAN THEN LOG OUT,

* THIS SHOULD BE THE NAME OF THE PERMANENT FILE (ie, PROJECT 425)
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INSTRUCTIONS FOR PROGRAM ACCESS

To access and run the program you should follow the following

instructions:

1.

5.

9.
10,

Go to a computer terminal and log on (this terminal should
be a DECWRITER with a baud rate of 1200),
TYPE=- TWO CARRIAGE RETURNS (3)

COMPUTER PRINTS ''TYPE PASSWORD,PN,AND USER [D,"
B

On top of these squares (N) you should type the following
YPKGKK, 44+ 14841 ,LOCKHART, " (2)

COMPUTER PRINTS last access information, then It prints

"READY"!
TYPE- YATTACH, (first six letters of your last name),
PROGRAM FOR PKG 425," ()
COMPUTER PRINTS '"'ATTACH,'""mmiint PROGRAM FOR PKG Las n
'READY"!
TYPE=- MEXEC, (first six letters of your last name),' (3)

AT THIS POINT THE PROGRAM WILL EXECUTE,

WHEN YOU ARE DONE TYPE- '"LOGOUT,T." ()

ON THE FOLLOWING PAGE THERE IS AN EXAMPLE OF WHAT THE ACTUAL OUTPUT

SHOULD LOOK LIKE,

SM-128



140

Table 4,5

LOGGING IN PROCEDURE

Q=

08:57:41 05/01/80 MSU-FREND 03.18 SOCKET=116
DOWN 0345 FRIDAY,UP 0800
CPORT 221

05/701/80 MSU HUSTLER 2 LSD 49.53 04/24/80 CYBRER750

TYPE PASSWORDs PN» AND USER 1ID.
@Q.IIIIIIHIBQI » LOCKHART .

803020» USER 16 (S1146yP 22)
AST ACCESS: S 05/01/80 08114
RUNS? 165 PN BALANCE: $ 67.77

EADY 08.58.04
TTACHsK KAJIYA» PROGRAM FOR PKG 425.
ATTACHyKKAJIYA» PROGRAMFORPKG42S . %

READY 08.59.00 es—

@exECK KAJIYA.

AAMAAACHK I K K AR A A H NI I 3K I 3K I I AN I I I A KRN KK K
@-THE PROGRAM WILL RUN

2R 220 2060 20 20 20 30 3 3003020 30 3 30 30 2 30 20 20020 003020 0 2 200 220 2 2 K 2 KKK K K K K K K KK

(9e-LosauT,T.

JOB COST: s .14
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INSTRUCTIONS FOR PROGRAM ACCESS (cont'd) .

When the program asks a question, the format should be read VERY
CAREFULLY before responding, Answer all of the questions with an
appropriate statement or number followed by a carriage return (). |If

the carriage return is not pushed, nothing will happen,

NOTES: IF AN ERROR IS MADE BEFORE THE CARRIAGE RETURN IS DEPRESSED,
BACKSPACE TO THE POINT OF THE ERROR AND COMPLETE THE REST
OF YOUR RESPONSE, OR, HOLD THE CONTROL BUTTON DOWN, PUSH
THE (X) KEY AND THEN RESPOND WITH THE CORRECT ANSWER (start

from the beginning of the response).

WHILE RUNNING THE PROGRAM IGNORE ANY BELL SOUNDS,

IF THE OUTPUT CONTAINS A (-1), SEE THE PROGRAM ADMINISTRATOR

(COURSE INSTRUCTOR) FOR ASSISTANCE,

IF YOU ENCOUNTER A MAJOR PROBLEM DURING THE SIMULATION
PRESS THE "ESC'' KEY, THE TERMINAL SHOULD RESPOND WITH THE
MESSAGE ''READY'", LOG OFF THE TERMINAL AND TAKE THE OUTPUT

TO THE PROGRAM ADMINISTRATOR FOR ASSISTANCE,

IF YOU ENCOUNTER PROBLEMS OTHER THAN THE ONES DESCRIBED ASK ONE OF

THE PEOPLE IN THE INPUT=-OUTPUT ROOM AT THE COMPUTER CENTER FOR ASSISTANCE,
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SPECIFICATIONS AND QUALITY CONTROL PROBLEMS

The following section contains quality control problems and spec=-
Iflcatlons which should be examined BEFORE the student executes the
program,

This section can be modified if dIfferent specifications or quality
control problems become necessary, If modifications are included the
data for the program must be changed, Use the empty data sheets in
the sectlon entitled DATA CHANGES (Chapter VI, Pages 129-13L4) as a

gulde during the changes,
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SPECIFICATIONS

The specifications on the following pages are broken up into six
potential problem areas, Before they are used, the program administrator
should go through them and correct all questionable areas within the
specifications (they should NOT contain any errors). One area can be
modified to create some type of error or over specification, This is
an option which will provide students with an opportunity to review
specifications, If the specification has been changed to create a
problem the data corresponding to the specification must reflect the
change, 0 (ZERO) Indicates that there has been no change, 1 indicates
that a change has been made, It wlll be up to the program administrator
to decide how subtle the problem (change) should be,*

Use the examples on the following pages as guldelines when converting

the simulation to accomodate different product 1lnes,

* Examples of different changes can be seen if the specifications
on the followlng pages are compared with revised specifications

in Chapter V, Pages 205-213,
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REPORT: $S097648

ABC CORP,
PACKAGING BILL OF MATERIALS

STOCK NUMBER: 33 21
DESC: THSISOL
SIZE: 24 PINTS FINISHING SPEC, CODE: 1001
DEPARTMENT: PACKAGING

RUN DATE: 04/25/80
LAST REV: 07/17/79

STOCK NUMBER DESCRIPTION QUANTITY v/
19580 THSISOL 11,880 L
3642 BOTTLE 160z POLY 28 CT THSISOL 24,000 EA
423 CAP 28 BLUE METAL P=PEPL LIN 24,000 EA
2324 LABEL 2 27/32 X 1 15/16 DIE CUT 24,000 EA

LABEL INSTRUCTIONS:

BOTTLE LABEL IMP W/''EXP===='' AND "LOT===='", (ONE LINE) SUPPLY TWO
STICKY BACK RUBBER PLATES STYLE VL 18-RBC F/IMP RESHIPPER ''W/VEXP=e=''
AND '"LOT==='',

PACKAGING INSTRUCTIONS: LABEL PLACEMENT FROM BOTTOM OF BOTTLE: 1 5/16 IN,
IMPRINT "“EXP==='' AND '"LOT--~'" ON PRINTED RESHIPPER FOR 24, USE (105 627)
GLUE FOR THE BOTTLE LABEL ADHESIVE, APRLY ORM=D "'COPY'' TO UPPER RIGHT
HAND CORNER OF THIRD PANEL QF RESHIPPER, POST RESHIPPER STOCK # AND
TITLE ON THE PACKAGING LINE, THE FOLLOWING TESTS MUST BE ACCEPTABLE
BEFORE 1880 APPROVAL IS GIVEN : ASSAY (ALCOHOL), ASSAY (DENATONIUM
BENZOATE), TLC IDENTIFICATION TEST AND METHYL ALCOHOL TEST, SEND 2
RESERVE SAMPLE BOTTLES TO CONTROL SPECS DEPT,

PROOF READER: DATE: LABEL CONTROL: DATES
PACKAGING DEV: DATE: QUALITY CONTROL: DATE:

Figure 4,5, Specificatlions
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ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _1 OF_5 PGS

CONTAINER SPECIFICATION SPECIFICATION NO.: 22222
ISSUE DATE:  @9/04/76
SUPERSEDES:  NEW SPEC.

h13.H BOTTLE CHANGE : =NONE-

CAPACITY: 160z, /473,184 ml OVERFLOW CAPACITY:
STYLE: MODIFIED ROUNDED SQUARE CONTAINER WEIGHT: 33 grams +1 gram
NECK OR FINISH: 28-400

DIMENS IONS: SEE ATTACHED DRAWING,

MATERIAL:  LINEAR POLYETHYLENE (.955 DENSITY) FORTIFLEX PE RESIN
FORMULA No, B55-UOH (CELANESE) or (,955 DENSITY)
OLOR: NATURAL No. LC 732 (U.S.!1.) or (.955 DENSITY)

DECORATION: NONE No, 388 (0.1,)

(g

PACK FOR _SHIPMENT:
RESHIPPER OF 24,

LABEL FOR SHIPMENT: SHOW ITEM NAME, SPEC NUMBER, PURCHASE ORDER #,
AND SUPPLIER ON EACH CONTAINER,
OTHER INFORMATION:

QUALITY CONTROL REQUIREMENTS: SEE '"'PACKAGING MATERIALS AND SUPPLIES
ACCEPTANCE STANDARDS'', ADDITIONAL

REQUIREMENTS :

SPECIAL INSTRUCTIONS:

Figure 4,5, (cont'd,).
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ABC CORP PAGE _2 OF_g PGS
DIVISION OF MICHIGAN STATE UNIVERSITY

PACKAGING MATERIAL SPECIFICATION SPECIFICATION NO: 33333
SSUE DATE:  03/04/76
SUPERSEDES: NEW SPEC.

CAT NO: CHANGE : ~NONE-
1TEN: RESHIPPER '
TYLE: RSC WITH '"H'' PARTITION

DIMENSIONS: 1.0,: 18 1/16"L X 11 3/16"W X 7 1/8"H

MATERIAL: 275# TEST ''C'' FLUTE. TAPE OR CRUSHED GLUE JOINT,

COLOR: NATURAL

PRINTING: STD, BLACK. PANEL #1: TOP FLAP: ''THIS SIDE UP HANDLE WITH
CARE'" PER ATTACHED PROOF, PANEL #1: "COPY" PER ATTACHED
PROOF, BOTTOM FLAP; BOX MAKER'S CERTIFICATE. PANEL #2
""COPY' PER ATTACHED PROOF, PANEL #3: ''COPY" PER ATTACHED
PROOF, PANEL #b: '"COPY'' PER ATTACHED PROOF. PANEL #1:
BOTTOM FLAP; STOCK No., ''33333", (none of the copnies are

Included)
PACX FOR SHIPMENT:

LABEL FOR SHIPMENT: SHOW ITEM NAME, SPEC NUMBER, PURCHASE ORDER #,
QUANTITY AND SUPPLIER ON EACH CONTAINER, FOR
FOLDING CARTONS, SHOW QUANTITY: AS QUANTITY
PER ROW/ROWS PER LAYER/LAYERS PER CASES AND TOTAL
QUANTITY,OTHER INFORMATION:

TY CONTROL REQUIREMENTS: SEE ''PACKAGING MATERIALS AND SUPPLIES
ACCEPTANCE STANDARDS'',
ADDITIONAL REQUIREMENTS:

AL | 10NS: RESHIPPER TO BE ANTI-SLIP COATED (LUDOX)

|

Figure 4,5, (cont'd.),
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ABC CORP
DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _3 OF_5 PGS
PACKAG ING MATER!AL SPECIFICATION SPECIFICATION NO: 33333

ISSUE DATE:  03/04/76
SUPERSEDES: NEW SPEC,
CHANGE ¢ NONE

ITEM: “H'' PARTITION - CELL
STYLE: FULL HEIGHT
DIMENSIONS: ASSEMBLED CELL SIZE 18"L X 5 1/2'W X 7 1/8"H

MATERIAL: 275# TEST ''C'' FLUTE

COLOR: NATURAL

PRINTING: NONE

PACK FOR SHIPMENT: ASSEMBLED IN RSC,

LABEL FOR SHIPMENT: SHOW ITEM NAME,SPEC NUMBER, PURCHASE ORDER #,
QUQNTITY AND SUPPLIER ON EACH CONTAINER.
OTHER INFORMATION:

QUALITY CONTROL REQUIREMENTS: SEE ''PACKAGING MATERIALS AND SUPPLIES
ACCEPTANCE STANDARDS'',

ADDITIONAL REQUIREMENTS:

SPECJAL INSTRUCTIONS:

i i :

74 P I

000000 ; L, .

000000 ,,,4‘ 3 4

L .

00000 ol L :l L:

000000 3 [ scone

t | !

l \

THE FORMED "H'' PARTITION SEPARATES
12 BOTILES EACH (SEE ABOVE) sl b 18—
29

ALL DIMENSIONS ARE IN |NCHES,

Figure 4,5, (cont'd,).
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PACKAGING DEVELOPMENT DIVISION PAGE L OF_S PGS
INCOMMING PALLET SPECIFICATION
$TOCK NO: 33 21 CARTONS/LAYER; 6 LAYERS OF 11

1 LAYER OF 10 base
MATERIAL: BOTTLE 160z POLY 28 CT THESISOL LAYERS: 7

PALLET SIZE: NONE NEEDED (UNITIZED LOAD) CARTONS/PALLET: 76

CARTON SIZE: 0.D.: 18 7/32"L X 11 11/32'W X 7 9/32""H

OTHER REQUIREMENTS: SPECIAL CORRUGATED SHEET UNDER BASE LAYER (1 REQ)
REQULAR CORRUGATED SHEET ON TOP (1 REQ)

FULL HEIGHT CORNER PADS (L4 REQ)

SMALL CORNER PADS FOR BASE ONLY (4 REQ)

TOP VIEW REG. LAYER (6 REQ) TOP VIEW BASE LAYER (1 REQ)

L— 3 ——=t

[ " —] L1}
{' 42 p——— 55 L

Figure 4,5, (cont'd,),
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ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY

CLOSURE SPECIFICATION

MATERIAL:

coLoR:

DECORATION:

CAP:

LINER:

BLUE

cT
: L b09- L19"H X 1,1

150

w»

PAGE _) OF_2 PGS

PECIFICATION NO: LLblh

1SSUE

!
DATE: 04/10/78

SUPER:

DES: 03/21/75

NG

f: CORRECT SPEC No.
__FROM 74592 TO ABOVE. ;

NECK OR FINISH:
BB-T.221"DIA,

TINPLATE

PACK FOR SHIPMENT:

LABEL _FOR SHIPMENT:

QUALITY CONTROL REQUIREMENTS:

1A

P-PEPL:

28-400

.035 PULP/PAPER/POLYETHYLENE

5000/CARTON,

SHOW ITEM NAME, SPEC NUMBER, PURCHASE ORDER #,

QUANTITY AND SUPPLIER ON EACH CONTAINER,

OTHER INFORMATION:

10NS:

Figure 4,5, (cont'd,),

SEE '""PACKAGING MATERIALS AND SUPPLIES

ACCEPTANCE STANDARDS''.
ADDITIONAL REQUIREMENTS:
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4723 ° Max.

nrn ) Ifeceeeeeeen
y 4
w

- +233°
7.783 =

KL

OIMENSIONS Shown MEET W iTH (INDYSTRY STANOARDS,
RecommenOed 8By GCNHM/ commirTes ON CLOSURES]

e
28-900- € Prrer/
yrrc o - FeAr o (J’“ £
Owexs-ILLinois 28-900 METAL Ciosvrts:

ke @
mm A‘6736 X }

Flgure 4,5, (cont'd,),

COURTESY OF OWENS-ILLINOIS (1967)
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ABC CORP
DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _1_ OF_! PGS
LABEL SPECIFICATION PECIFICATION NO.: 11111
LABEL NO: nmm
SSUE DATE: 07/18/79
UPERSEDES:  10/17/78
STOCK NO: 2324 CHANGE : PRINTING REGISTRATION
PRODUCT: THESISOL 24 PINTS v
ITEM: BOTTLE LABEL
TRADE : DOMESTIC
STNE: _cur x_ OTHER DIE CUT .
_ROLL - INOEXING HOUE LOCATION
(SEE PAGE 2 FOR UNWIND TNFO - IF REQ)
STOCK: _x_ REGULAR LABEL (604 WHITE VARNOSET DUAL PURPOSE, OR EQUIV,)
—__ THIN FORM (304 WHITE IMPERIAL BIBLE H.S. OFFSET, " .)
—__ HEAT SEAL
—_ OTHER
DIMENSIONS: 2 27/32M X 1 15/16' 2
GRAIN: ___ HORIZONTAL — VERTICAL

INK_COLOR: BLUE (PMS-280)

PRINTING REGISTRATIQN: TOP OF COPY OR TITLE BLOCK TO TOP OF LABEL: 1/8"
LEFT SIDE TRIM TO COPY OR TITLE BLOCK: 732" 3
FOR PMENT: IN COMMERCIALLY ACCEPTABLE CORRUGATED BOXES, SHOWING
LABEL PRINTER'S NAME AND ADDRESS, ATTACH ONE CANCELLED
LABEL AND AN ENVELOPE CONTAINING A COPY OF THE REC, TO
ONE BOX OF EACH ORDER,

LABEL FOR SHIPMENT: SHOW ITEM NAME, SPEC NUMBER, PURCHASE ORDER NUMBER, AND

SUPPLIER ON EACH CONTAINER. OTHER INFORMATION: 4

L ] CEES

QUALITY CONTROL REQ,: SEE '"PACKAGING MATERIALS AND SUPPLIES ACCEPTANCE
STANDARDS'', SUPPLY 2 PRESS SHEETS OF EACH RUN TO
THE PRODUCTION QUALITY CONTROL DEPT,, ABC CORP,
ADDITIONAL REQUIREMENTS:

SPECIAL |NSTRUCTIONS: SUPPLY 4 PLATE PROOFS TO PACKAGING DEVELOPMENT DEPT, 5
6
~
SIGNAT

Flgure 4,5, (cont'd,).
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QUALITY CONTROL PROBLEMS

Within this section there are quality control problems in each

of the following catagories:

Incoming quality control problems corresponding to each part
purchased from outside vendors,

One incoming quality control problem to be used for the exercise
portion of the simulation, (This problem should relate to the

first part listed in the data,)

One processing quality control problem involving the production
of the finished inventory,

One processing quality control problem for the exercise portion
of the simulation,
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QUALITY CONTROL PROBLEM REQUIREMENTS

PROGRAM MANAGER- In setting up the simulation it will be necessary

to make up quality control problems in each of
the following catagories:
INCOMING QUALITY CONTROL PROBLEMS (QC)
Quality control problems containing major or minor defects
Quality control problems with acceptable or rejectable lots
PROCESSING QUALITY CONTROL PROBLEMS
Quality control problems containing major or minor defects

Quality control problems with acceptable or rejectable lots

USER- In running the simulation model it will be necessary
to complete and evaluate the following:
INCOMING QUALITY CONTROL PROBLEMS (QC)
DECISION- 1Is the lot acceptable or should it be rejected?
DECISION- Do the parts have major or minor defects?
CALCULATION=- Proof for decision 1,
PROCESSING QUALITY CONTROL PROBLEMS
DECISION- Is the lot acceptable or should it be rejected?
DECISION- Do the parts have major or minor defects?

GRAPH- Draw a control chart for the quality control problem,

DECISION- Should adjustments be made on the production line?

The following pages contain a list of the acceptance criteria

for each of the purchased parts.

SM=143



155

ABC CORP
QUALITY ASSURANCE PROGRAM

PACKAGING MATERIAL AND SUPPLIES ACCEPTANCE STANDARDS

SAMPL ING_PROGRAMS

PLASTIC BOTTLES

1. Visual Inspection- A random sample will be taken following
the Mi1itary Standard 105-D, General Inspection Level 1 or
11, Single Normal Sampling Plan,

1], Dimensional Messurements- A random sample of ten bottles
will be messured for the sppropriate dimensions as listed
on the iIndividual specifications,

111, Leaker Test- A random sample of ten bottles will be tested
for leakers by the method specified in this program,

IV, Flame Treatment Test- A random sample of ten bottles will
be tested by the flame trestment test as speciflied in this

program,

ACCEPTABLE QUALITY LEVELS(AQL'S)

Each defect will have Its own AQL which Is stated on the

11st of defects,

AQL'S between classifications, however,

will be Interrelated and will be accumulated, For example,
Major Defects will be totaled and must pass the higher AQL

(1.5%).

DEFINITIONS OF CLASSIFICATIONS:

Critical

Major A

Major B

Minor

A critical defect is any defect which
affects the safety, efflcacy or legallty
of the product,

A Major A defect is any functional defect
which will impair production or otherwise
render the bottle unusable,

A Major B defect is a functional defect
which will affect shipping, storage,or
salability of the product,

A Minor defect is a non-functional defect

which will affect the aesthetic acceptability
of the product,
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PLASTIC BOTTLES

VISUAL INSPECITION

CRITICAL DEFECTS (AQL 0.0%)

COLOR=- Amber bottles must pess light Transmission Requirements
of current USP,

Contamination- Foreign meterial of a chemical nature found on
the finish or on the Inside of the bottle which will affect
the product in any menner (non-compatible greese, etc,).

MAJOR A DEFECTS (AQL !,0%)

Finish Trim:

False Neck= A neck construction which Is sadditfonel to the neck
finish of the container,

Finish Flash- Excess material due to poor trimming or poor
molding,

Bottom Trim:
Flashing- Excess materfal due to poor trimming or poor moiding,

Seam! ine~ Moid mismetch or parting 1ine., A reaised line
sppearing on the surface of & molding and formed st the
Junction of mold fasces (greater than ,020'%)

Choke Neck- Narrowed or constricted opening In the neck of
a container affecting the f1111ng operation,

Finish Leskers= Any conditlon of the finish where the normel
closure will not retain the contents of the bottle,

Body Leskers~ Any condition of the body in which the contents
of the bottle will not be retained (pinholes, parting seams,
Incomplete bottom),

wall Thickness- Minimum wall thickness as specifled on the
Individual specifications, meesured at the thinnest portion
of the bottle,

Foreign Bottle= Any bottle which Is foreign to the specification
but which can be processed through production,
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PLASTIC BOTTLES

VISUAL [INSPECTION
MAJOR A DEFECTS (AQL 1.0%) - Continued

Contamination=- Foreign meterial not of chemical nature found on
the finish or on the inside of the bottle (bugs, dust, etc.).

Dirty Appearance= Foreign material found on the outside surface
of the body of the bottle affecting labeling (grease, dust, etc.).

MAJOR B DEFECT (AQL !

DIrty Appearance- Foreign Meterial found on the outside surface
of the body of the bottle affecting salability (dust, dirt, etc.).

Die Lines~ Vertical marks on the bottle caused by materfal
bulld-up on the dle parts. (see 1imit semple)

Flow Marks- Strikes or !ines caused by damege to parts,
(see 1imit sample)

Orange Peel- Rough surface of the bottle, (ses I!mit sempie)

Foreign Bottle= Any bottle which Is foreign to the specification
and will not process through production,

Color Variation- Variations In the color of the finished bottle
not affecting efflcacy or product stability, (see !Iimit sample)

MINOR DEFECTS (AQL b.0%)

Bubble~ A void In the plastic materfal,

Carbon Specks or Other Inclusions= A portion of black residue
from meterfal degradation,

Gel= A smel! particle of unmeited plastic material which sppears
as & bead or speck in the finished bottle,

Spider Line= Double Mold Seam= A cloudy streak parallel! to
the mold seem,

Sink Marke A shallow depression or dimple on the surface
following local internal shrinkage.
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PLASTIC 8OTTLES

VISUAL INSPECTION
DIMENSIONS:

1. Select 10 bottles randomly from the inspection sample,
2, Check measurements for helight, width, and depth,
3. Check for correct finish by applying an sppropriate cap.

4, Cut bottle and measure well thickness where specified
on the Indlvidual specification,

A1l measurements must be within the variations specified on the
Individual specifications,

LEAKER TEST: (Performed on bottles designed for 1iquld preparstions)
1., Select 10 bottles randomly from the Inspection sample.
2. Add spproximetely 25 mi, of Thesisol
3. Cap and Invert, Allow to stand 10 minutes.
L, Exsmine for evidence of leakers,
S. 1f no leakers sre found, the order Is acceptable,
6, If two or more bottles lesk, the order s unacceptable.

7. 1f only one leaker Is found, re=run the test on an additional
50 bottles randomly selected from the Inspection ssmpile,

8. If no additional leakers are found, the order |s acceptable,

9. 1f two or more leskers are found in the 50 bottles tested,
the order is unacceptable.

FLAME TREATMENT TEST; (Performed on bottles designed for peper labels)
1, Select 10 bottles randomly from the inspection sample,
2, Spray eech bottle with red Poly=Treet-Check Merking Ink,
3. After drying, the Ink should not be removed with scotch tape,

4, 1f 80% of the Ink remains after the Scotch Tape Test, the
order is acceptable,
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ABC CORP
QUALITY ASSURANCE PROGRAM

CAP DEFECTS
A.Q.L.-O. 9/0

CRITICAL

Foreign Cap (if same size)

MAJOR (GENERAL)

Contaminated or soiled (1imit Sample) (Internal- cap or liner)

Demaged Liner or Facing= Any condition that affects sesling

Feathers- Pulp piece large enough to affect sealing (see sample 1imits)
Foreign Cap (if different size) (Same or different designation)

Liner Not Sealed- Banked or cocked liner (see sample limits)

Loose or Undersize Liner

More Than One Liner

No Liner

Wrong Liner or Wrong Facing

MAJOR (MOLDED CAPS)

Blisters (internal or External)

Broken or Cracked Cap

Defective Thread (1/4" or more removed)

Excessive Flashing (see 1imit sample)

Glue on Liner (inside sealing surface)

No Embossing

Poor Molding= Functional

Short Powder (Incomplete cap or design- purous appearing condition)

MAJOR (METAL CAPS)

Cracked Thread (Split- 1ight passes)

Dent- (see sample 1imit)

Defective Bead- Cut out, (see 1imit sample); Unrolled, If sharp edge

Dirty Appearance - External- (see limit sample)

No Bead

No Knurling

No Threads

Incompiete or Faulty Coverage- Internal or External Costing (see 1imit sample)
Scored, Scraped or Scratched Costing- Internal or External (see limit sample)
Out of Shape- Malformed or Damaged
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CAP DEFECTS (cont'd)

MINOR (GENERAL)

Dameged Liner or Facling- Does not affect sesling
MINOR (MOLDED CAPS)

Chipped RIm

Embedded Foreign Material (Discoloration)
Glue on Liner (Not Inside sealing surface)
Poor Embossing

Poor Molding= Sticking to mold, etc.

MINOR (METAL CAPS)

Dent- (see 1imit sample)

Defective Bead- (see 1imit Sampie) 1f not a sharp cutting edge

Dirty Appearance= Internal or External (see 1imit sample)

Incomplete Coverage- External Coating (see 1imit ssmple)

Poor Embossing :

Scored, Scraped or Scratched Costing= Internal or External (see 1imit ssmple)

NOTE: Al1 thresaded caps are to be tested for fit on the proper bottle,
Sample 15 caps per lot,
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ABC CORP
QUALITY ASSURANCE PROGRAM

LABEL DEFECTS
A.Q,L.=0.

PRINTING DEFECTS

Forefgn Label- CRITICAL

I1legible Lot Number- MAJOR

Missing or Mixed Lot Number- CRITICAL

Missing Color or Registration (one or more colors missing) - MAJOR

Off Registration (placement of copy of register of two or more colors)-
MAJOR OR MINOR

off Standard Color- MAJOR

Poor Cover Up (Light or dark spots or marks)= MAJOR & MINOR (see 1imit sample)

Poor Impression= MAJOR & MINOR (see Limit Sample)

Reverse Position of Labels= MAJOR

Streaks or Smudges-= MAJOR & MINOR (see 1imit ssmple)

Unequal Merging= MAJOR & MINOR (see 1imit sample)

PAPER DEFECTS

Creased or Folded Labels- MAJOR & MINOR (see Fimit sample)
Dsmeged or Torn Lasbels- MAJOR & MINOR (see limit sample)
Dirty Backs= MAJOR & MINOR (see 1imit semple)

Improper Direction of Grain (heat seal labels only)~ MAJOR
Improper Paper Weight- MAJOR

Improper Size of Label (Measurement)- MAJOR

off Color Stock= MAJOR

COATING AND ADHESIVE DEFECTS

Absence of Coeting (When coating Is required)- MAJOR

Improper Color of Coating (Varnish)- MAJOR

Improper or Poor Coating of Adhesive on Heat Seal Label~ MAJOR
Improper Type of Coeting- MAJOR

Improper Type of Heat Ses! Label=- MAJOR

Presence of Costing (When coating Is not required)- MAJOR

NOTE: MEASURE THE LABEL FOR SIZE AND CHECK SPECIFICATION,
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ABC CORP,

PACKAGING MATERIAL
INSPECTION REPORT
PACKAG I NG_CONTROL

PART: ‘
‘ vsmoa-% EE‘ : ZE#

# CONTAINERS: ¥ /7
i A

# SAMPLED.

PROBLEM #: /

| _DATE: ASSIN, #: / (raney ©)

ACCEPTANCE SAMPLING TEST

=

— REDUCED
SINGLE
_ MULTIPLE

SIZE OF SAMPLE NO.

A.Q.L.

CHARACTERISTIC

Cxemss m:/u'nj

| Die uuves

—-OD‘

-3 /.

REMARKS ON DEFECTS

NOTES & CALCULATIONS

#

LOT SHOWD BE ACCEPTED

T LOT SHOULD BE REJECTED

SIGNATURE

DATE

LOT CONTAINS MAJOR DEFECTS
LOT CONTAINS MINOR DEFECTS
LOT CONTAINS CRITICAL DEFECTS

Figure 4,6, Quality control problems,
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ABC CORP,

PACKAGING MATERIAL | PART: [#_conTAINERS; 4/ lg;
INSPECTION REPORT iz M) 2 UNITS/CONT =2 2
PACKAG I NG_CONTROL vsw # SAMPLED:

DATE: ASSIN, #: 2 PROBLEM #: O, _
ACCEPTANCE SAMPLING TEST
— REDUCED
SIZE OF SAMPLE _ .~ SINGLE NO. A.QL.
. MATIRLE
CHARACTERISTIC REMARKS ON DEFECTS

SR, 1ireS =237

£ 0OTAM 104 TIoN 5% —> |(Buss)

NOTES & CALCULATIONS

| ———————

LOT SHOULD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS
LOT SHOULD BE REJECTED LOT CONTAINS MINOR DEFECTS
T LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

DATE

Figure 4,6, (cont'd.).
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ABC CORP,
PACKAGING MATERIAL | PART: CONTA | NERS -
INSPECTION REPORT ! :
PACKAG ING_CONTROL | VENDOR;: # SAMPLED:
ATE: ASSIN, #. 2 PROBLEM #: 3

ACCEPTANCE SAMPLING TEST

—__ REDUCED
SIZE OF SAMPLE _~ SINGLE
T MULTIPLE

NO. A.Q.L.

CHARACTERISTIC

PP BAD AT smimr S,

REMARKS ON DEFECTS
—_>

NOTES & CALCULATIONS

_

LOT SHOWD BE ACCEPTED
T LOT SHOULD BE REJECTED

LOT CONTAINS MAJOR OEFECTS
LOT CONTAINS MINOR OEFECTS
_____ LOT CONTAINS CRITICAL DEFECTS

S IGNATURE

DATE

Figure 4,6, (cont'd,).
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# Y o — 1"

ABC CORP,
PACKAGING MATERIAL | PART: # _CONTAINERS:
INSPECTION REPORT | :
PACKAGING _CONTROL | VENDOR: 77, # SAMPLED.
|_DATE: ASSIN, #:2 PROBLEM #:4/ .
ACCEPTANCE SAMPLING TEST
REDUCED
SIZE OF SAMPLE .~ SINGLE NO, A.Q.L.
 MULTIPLE
CHARACTERISTIC REMARKS ON DEFECTS

NOTES & CALCULATIONS

| ——

LOT SHOUWLD BE ACCEPTED

LOT SHOULD BE REJECTED

SIGNATURE

DATE

LOT CONTAINS MAJOR DEFECTS
LOT CONTAINS MINOR DEFECTS
LOT CONTAINS CRITICAL DEFECTS

Figure 4,6, (cont'd,),.
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ABC CORP,

PACKAGING MATERIAL | PART: - ONTA | NERS ;

INSPECTION REPORT | 2

PACKAGING CONTROL [ VENDOR; 4 SAMPLED: gf

DATE: assiN, #:. F (exepc o) |PRoBLEN #: &5

———
ACCEPTANCE SAMPLING TEST

___ REDUCED

SIZE OF SAMPLE _ 7 SINGLE NO. AQ.L 40
T MULTIPLE

CHARACTERISTIC REMARKS ON OEFECTS

P Lol 00

NOTES & CALC?,ATIONS

Sp 2 .049

x./m X = 16.150

% z /g .050

) A % . 150

I’ s J§. 025

Xy = 4100

X *16.175

?_f —— Xz 16,100
e LOT SHOUWLD BE ACCEPTED — LOT CONTAINS MAJOR DEFECTS
— LOT SHOULD BE REJECTED — LOT CONTAINS MINOR DEFECTS

LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

DATE

Figure 4,6, (cont'd,).
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ABC CORP,
PACKAGING MATERIAL | PART: - ONTAINERS : &4 76 7
INSPECTION REPORT | Mgzzg o
PACKAG ING_CONTROL VEW # SAMPLED:
| _paTE: AssIN, #: & PROBLEM #: G
ACCEPTANCE SAMPLING TEST
___ REDUCED
SIZE OF SAMPLE _~"SINGLE NO. AL 40
T MULTIRLE
CHARACTERISTIC REMARKS ON DEFECTS

-caoohad - © cmc|mpax ¥° =257

NOTES & CALCULATIONS

Tor camt ”

I

LOT SHOUWLD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS
LOT SHOULD BE REJECTED LOT CONTAINS MINOR DEFECTS
_____ LOT CONTAINS CRITICAL OEFECTS

SIGNATURE

DATE

Figure 4.6, (cont'd.).
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TABLES & CHARTS

This section contains charts and tables that are necessary

for the User to complete the simulation,
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PREPARATION TABLES FOR THE USER

Table

169

L.6

IABILF ] Costs to manipulate
MANIPULATION CcosT
COST TO PLACE AN ORDER/LOT SIZE 5%
COST TO CANCEL AN ORDER/LOT SIZE 30%
COST TO HOLD INVENTORY/YR, 28%
COST TO EXPEDITE AN ORDER/LOT Q. 20%
COST OF A LOST ORDER/ORDER SIZE 200%

inventories and orders

JABLE 2 Product information
FIN INVENTORY BOTTLES CAPS LABELS
PART # 3321 2222 LLLy [RRR!
';Bhosn Q 11,000 (cases) 250,000 900,000 450,000

LEAD TIME (weeks) | 1 6 6 3
QUAN/UNIT (/M) 1 24 2k 24
PRICE -=- $79.00 $22.80 $6.90
TABLE 3 COST TO RECALL PRODUCT*

PRODUCTION DISTRIBUTERS END USERS

$500, 00 $10,000,00 $1,000,000, 00

* COST IS DETERMINED BY THE PRODUCT

DISTRIB

UTION CHANNEL
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" Table 4,8, (cont'd,).
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TABLE &4 COST TO SORT ORDERS

IF THE LOT SHOULD HAVE BEEN REJECTED (DETERMINED BY QC PROBLEM)

IF THE LOT SHOULD HAVE BEEN ACCEPTED (DETERMINED BY QC PROBLEM)
PRODUCTION INVENTORY INCOMING PARTS

REJECT (sftuation 1,) NO CHARGE NO CHARGE

ACCEPT  (situatlon 2,) $200,00 $200.00

TABLE 5 PRECAUTIONARY STRIKE SETTLEMENT COSTS

GRIEVANCE UNION COMPANY NON-UNION COMPANY

1. BENEFIT $2000.00 $1000, 00

2. PAY $2000.00 $1000.00

3. WORKING CONDITIONS $2000, 00 $1000.00

L, PLANT LAYOFFS $2000.00 $1000,00
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PROGRAM OUTPUT

The final section of this manual contains portions of the output
received when the program is executed, Review of the output will aid
the program administrator in understanding some of the problems encoun-

tered by the user,
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Table 4.7

PROGRAM OUTPUT 1

ITEM=-THSISOL
PART-3321 SPECIFICATION DATE- 42580
VENDORS- IN HOUSE ORDER G- 11000 K SCRAP FACT- O PFRCENT
LEAD TM- 1 WFEKS SAFETY STK- 15000
Q REQ/UNIT- 1
YOUR STOCKPILE OF 0 MILL BF AVATLARIE IN WEK O.
YOUR SFCOND STOCKPILE OF 0 WILL BF AVAILABLE IN WFEK 8.

ENEG

(JOOO)XXCURRE 2 % 31 %2 4% 3% 46xxx 7% 8% 951013211 35122
EXXXEXRXXXLXXRXXERRXLEEBEXLXALZRXR AL XX L AR XX XX AXX XS XL REXX L XXX XL ABELLRXS
SALES *x ox a§x ax az ax AXX as as 8z 10z 10s 103
EXXXAXXXXEZXARZEERXEXRRRAXRXRRERERREXXXXRAXXXXRESEREE L XL XX RTXL XX RRS S
FRODUCTEX ox ox ox ox ox oxx 11%2 os ox oz os os
ARRXXRAXXEERBLRREERAXXXEREERAEXEXRXBXREEEXRRAKREXEEELEXLEARNEBEBEEEEERS
FIN INVEE 422 34% 24x 18X 10x% 2x% Sx 3 11z 218 31z 418
EEXXAXRXXEEXX R XXX X EXLX XL LR LR KRR LXK EE XXX EXENXXEXREAELEL XX EEEXREBELR LS
PN PRURX 0x ox ox ox ox 0Oxx 11x 11x ox 11z 113 1138
XEXRAXEEXLRERAXRERLXLXEEXLEXXER XXX XXX R XXX XAKKEREXXXE XX XL XX RE XXX ERE LS

xXx FROZEN PFKNIND X

XX EEXXXXXXEXXRREKEXXAXRE XXX KL LR

2 13 X 14 x 15 X 16 X 17 X 1R % 19 x 20 x 21 % 22 x 23 x 24 % 27 &
EXEXXXXXXXBEERXEEXEXEEEXRXEEXE XX XEXXELX XXX A LX LKA KE KR LR R LR EERREREEER LKL R KKK
SALEFX  10x ax 11 3} 1} 4 ax ax ax ax 8x 8x 8x as
BEEXBARLXLXEXXXXAEBEXXRREREX XXX EXE XXX XXX RRCXXLEX XXX XX XEXXLBEEAXX LR
FRODX 0x ox ox ox ox ox 0ox ox ox ox ox ox ox
P2 2RSSR PR ¥ 2322003820000 002038322ttt s issnst]
ON HX 51 59% A7%x 795% 83Ix 91x 99% 107%x 115% 123% 131% 139x 147%
ZEXXXXXEXXA XXX KA REEKERERER XX EREX LR KRB LARER AKX EEX KX XX RAKE XXX LR KA EX S
FLD 2 11X 11X ox 11x 11% 11X 0% 11z 11x os 11z 118 1132
1322328220332 2333202332002ttt es ittt iist st

XNEG INDICATFS THE FIRST NFGATUF BAL+ MAY RFCOME FOSITIVE LATFR.
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Table 4,7 (cont'd.).

ITEM-BOTTLE

PART=-2222 SPECIFICATION DATE- 90476
VENDORS- 23 ORDER @-250000 K SCRAP FACT~ 2 PERCENT
34

LEAD TM- 6 WEEKS SAFETY STK- 6400000
@ RFQ/UNIT- 24

YOUR STOCKPILE OF O WILL BE AVAILABLE IN WEEK O.
YOUR SECOND STOCKPILE OF 0 WILL BE AVAILABLE IN WEEK S0.
ZNEG

(1000)X%XCURRX 2 % 3 %2 43 S % 4% 7% 82 921021131238
EXXXEXXXAXERZRAXEBXLEEXRXXERLAR A X XXXR AR XXX R XXX X EXBXEE SRR E LSS L2ERE2S
RFQUIRE*X ox oz ox ox 0% 264%% 2643 24643 0% 2648 2443 2448
AXEXXXXXXXEXXXEEXXXERRXX LR XX LA XXX XXX XXX LRRXLEE R LLESRLLLLRLRREELE88S
SCH RECxx oz ox 0ox 200x 0% 250xx ox os oz os oz 08
EXXXAXXEXRAAKALZXXLXXZERLAXEZXXBRRXRXERXX B RRRXE RN SRR EERRBELRIEX22X2S
PTS INVXX 200% 200% 200% 400X 400% 3R6X% 122% 1428 142% 4046t 4670% 9343
1332232223202 2238230833030 b2 30 P2 8 8 s et it it ittt sisetes]
FLD ORDxx ox 2503 0% 250x%x 250% 250%x 200x 250% 0% 250% 2503 35008
IXXXXXXBEXXXXXEXXAXEEZARA XL XXBRLLEER XXX XRRRLLEARX R XXX EREELE LR ELS2828

b 3 FROZEN PEKIOD i
IXXXXXXXXAXXL LR XERRKK A B X AR KX R KK

X 13 % 14 x 15 % 16 ¥ 17 x 18 x 19 x 20 x 21 % 22 x 23 x 24 x 25 3
AEXXXXXXXXKEXEXLBAXRLEXRXELEXERAXRARR XXX XERXR KX BRRER XS X XS XL LS X 82 R
REQ % 264x 264x 0% 264% 264x 264x 0% 2648 264% 0% 24648 2643 24643
EXXXXXXX XXX XX EXX XXX R XX XXX LER R XA B R R XXX XA RER R XXX LE XL LA B XXX XL LX B
SCH x ox ox ox ox ox ox ox ox ox ox oz os os
EXXXXAXXXKXLR XXX XXX EEXXLZRERRRE XX RRAX XXX RE XA KX EXBEXEXERREREEBERER K XL
ON HX1198%1462%1442%1776X1990%2254%2254%2518X2782%2782%3046%x3310%35748
AXXXXXXXKXEXXERREXXEREXXREX KRR XL XEX KKK ARRK KKK RBEXEREEXRREESEE XX KRS XXS
FLD x Oox 250x 250x% ox 2350x 250x 250x ox 250% ox ox%x ox o
(322222222023 203 00332232002 033 03322302233 2083233 0223338303323 232330484

%XNEG INBICATES THE FIRST NFGATVE FAL» MAY KECGME FOSITIVE LATER.
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Table 4.7 (cont'd.,).

ITEN-CAP

FART-4444 SPECIFICATION DATE- 41078
VENDORS- 2 ORDER A=900000 K SCRAP FACT- 3 PERCENT

74

LEAD TH= A WFEKS SAFETY STK- 300000
Q RFQ/UNIT- 24

YOUR STOCKPILE OF 0 WILL BE AVATLARLE IN WFFEK O.
YOUR SECOND STOCNPILE OF 0 WILL BF AVAILARLF IN WFEK S0.

ENEG
(1000)%XCURR: 2 %2 3 % 4 %X 5% 6% 7% 8x 9310 % 11 x 12 3
EAXREXEXXRXEXEXREXXX R KX XXX XX XERERX AR KEX KR EAREK KX XEEZEXEXRXAEEBELRRXES
REQUIREXX [0} § ox ox 0ox 0X 264%%x 24648 24643 0% 2643 26Ax 24643
EEXARXXXXXXXXEXXEXEEERER LXK XXX XXX LR E XXX XX R R AR A B ECLL XS L XBLERRERS S
SCH RECXX ox ox 0%1000x% ox ox% ox ox ox oz ox ox
XXXXEXXXXEXXERERERXXRXEEEXXERKAXERRABR XXX RLREE XK XX L XL XBXBEXER L LR AE R
FTS INVUXX 150X 150% 150X1150X11%0% 884%Xx 422%x 358x 3IT8% 942x 1702 434
EXXAXARKLAXEXEXXXXXERX R A EX XX R XK ER LA XXX AR XXX XEEKEXEERE XX BEXBLBBEXEERARS
FI.LD ORDX& 0x ox ox ox ox oxx 0x ox 0% 900x os os
EXXLXXRAXEAXKEXEEA XXX A RXXXXE LR ARRX XXX XX L XX LA BEEEL RS XXX EXBXREXELRES
X FROZFN FFKRIOD b 3
EXXABEXXILAXXXEREXABEERERRRLEXLE R

£ 13 X 14 X 15 % 14 % 17 % 18 2 19 2 20 % 21 8 22 % 23 % 24 3 25 8
(X2 ¢ 3893323230030ttt s et tssstssisiss sttt ittt
REQ & DAAX 244x 0% 244X 244% 244 0% 264x 264% 08 24648 24643 2543
AXXXXAXLIXR XXX ALERXRERLAXXA XXX XX XXX XE AR XX ERB XL RESRREELRRLELLLLLBLIX KRS
SCH « 0x 0ox ox ox 0ox ox ox 0% 0] J oz oz o os
KEXXXX LKA EXRXXXZAXXERXNXXXXEXRXAXAKXREREXAXRRLARELLLXRATXXRXEA LR ALCRES
NN HE APRX 9ADX 942%1274%1490X17%54%17%422018522828228282544682810230748
AXXXXLXXXEXXXEXAXREXRRRXIREERRXAXXRARERRRRZXRRX KX EEREKFE XXX SRREREESS
FID % ox 9002 0ox 0x 0% 900x ox os oz oz 9002 os os
AXEAXARAERBXEXEERRR o XXXRX X XXX EBANK XX KERE R R KLRKLXK R XX SR A EREXBE RSN XRXA KX XL

AL TNDTCATES THeY FIRST NFRATUF HAL » MAY BECONMF FOSTTIVF LATFR.
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Table 4,7 (cont'd.),

ITEM-LABEL

FART-1111 SPECIFICATION DATE- 71879
VENDORS- 10 ORDNER Q-430000 K SCRAP FACT- S PERCENT

ANY

LEAD TH- 3 WEEKS SAFETY STK- 100000
Q@ REQ/UNIT- 24

YOUR STOCKPILE OF 0 WILL BE AVALILAKLE IN WEEK O,
YOUR SECOND STOCKPILE OF 0 WILL BE AVAILABLE IN WEEK S50,

BNEG
(1000)%XCURRX 2 x 3 x 4 %2 S x 4% 735 83 9 35102 11351212
1233323083333 3 04002t bbbbbi b ettt iedissidiis s beit ottt it ddts]
RFQUIRExx ox ox ox ox 0% 264%% 244% 2464% 0% 244% 264% 2543
EXXXXXXXAXXEXREZEREZBEXAXXXXEEERRE XXX XX XXX XLARX XSRS XXX EEEEERELBEX XSS
SCH RECx:x ox ox 0%1000% ox Oxx ox os ox ox oz os
L2222 2202232333200 2222303020 0ttt s db bt s s s sdistsed)
FTS INVXX 150% 150% 1%0%1150%1150% 884x%% 422%x 338% 3IT8x J4% 170% 434x
EXXTXXXXEXXXRREERRERREX KK EXRE R AR XXX XXX XXX L XX XS X R R R AR R EERRE AKX XL RS R R KKK
FLLD ORNxx ox ox ox ox ox 0%z 0% 450% 0% 450% 450x ox
ARAXXXRXF XXX KEETRREX XX XXX EREEX R XA X XXX K KX XBEEE BB REREERE XX LR XX AR KRR XK
xx FROZEN FERIOD X3
EXXXXXXXRAERXXEXXXXERXRXREKAXRK K KX

X 13 x 14 %2 15 % 14 ¥ 17 x 18 x 19 % 20 ¥ 21 %x 22 x 23 x 24 3 25 2
AEXEXXAAKXEXXEEEXERREEE AKX XX EXREEA R R XXX XA XXX EREELXBEEER B SRS LBRXARXE XL
RFQ % 264x 264x 0% 264% 264x% 264x 0% °264% 24643 0% Q44% 2464% 24643
EXEXXXXEXXXXXRXXEXRAXAXXRXXZXXEX AR XRER XA XXEXRSER KRS EX X LXK LS XXX EXEX3S
SCH % ox ox ox ox ox ox ox ox os os ox ox os
AEXXXXXEEXXEREXXEERAKREX XXX XXX XXX XXX XX XXX EXEX XX AR EX XX ERA XSS RNE L L LS
ON HX 698% 962X 962X1226%1490%1754%175422018%2282%2282%254432810830748
EXARXEXXXEXXRREBERERRA XXX XXBXBRRX AN AKX X AREREXEEBEREREEXXL AL EXEXAE KRS
FLD % 0% 450x ox 0% 450x 450% ox 0x A502 oz 0% AS503 34
EXXXXXXXRXXXXXELEEEXRERXXXXBEERREXE XXX XAXXERIEEREERRRELXXXIBRERXAXESSS

XANEG INDICATES THE FIRST NEGATVE BAL, MAY BECOMF FNSITIVE LATER.
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Table 4,7 (cont'd.).
THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR ROTTIFE = 1327.81
TOTAL PURCHASING COST FOR THIS TTFkM = ¢ 0.00

OST TO MANIPULATE ORDERS =¢ 987.50
CNST FENALTIES =3 0.00
COST TO HOLD INVENTORY =4 340.31

THE TOTAL COST SPENT TO MAINTAIN INVENTORIFS FOR CaAP =9 321.46%
TOTAL PURCHASING COST FOR THIS ITéEN = 8 0.00

N]T TO MANIFULATFE ORDFRS =¢ 310.50

10ST PENALTIES =8 0.00

COST TO HOLD TNVENTORY =9 11.15

THE TOTAL COST SFENT TO MAINTAIN INVENTORIES FOR L AREL. =9 525.28
TOTAL PURCHASING COST FOR THIS ITFM = s 0.00

CUST TO MANIPULATE ORDERS =% 513.00
fOST PENALTIES =4 0.00
COST TO HOLD INVENTORY =4 12.28

THE TOTAL COST SPFNT TO MAINTAIN TNVENTORIES FOR THSISOL = ¢ 994.03
TOTAL PURCHASING COST FOR THIS ITFNM = s 0.00

COST TO MANIFULATE ORDERS =$ 638.00
NST FENALTIES =3 0.00
(:0ST TO HOLD TNVENTORY =3 3%56.03

TOTAL COST TN MATNTAIN AlLL INVENTORIES IS EQUAL. TO zxxx% ¢ J16R.74 XXX
YOTAL CUSTS TD PURCHASE Al.LL TTEMS IS EQUAL TO X%z ¢ 0.00 xxx%

SALES DURING THE STMIILATION = 8 15224,.40
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Table 4,7 (cont'd.).

THIS SIMULATION WAS DESIGNED TO GIVE FACKAGING STUDENTS A BROAMNER VIEW QOF THF
WAY PACKAGING INTERFACES WITH OTHFR DEPARTMENTS.

SOME OF THE SITUATIONS THAT YOU WERE FACE)N WITH ARE NOT CONSTDEKEDN TO RE COMMON
FVFRY DAY FROBLEMS. 1IN FACT SOME OF THE PROBI EMS OCCURE VFRY INFREQUENTLY TN
A REAL LIFE ENVIORNMENT. TJT IS FOR THIS REASON YOUR FFRFORMANCE DURING THIS
SIMULATION WILL. NOT HAVE ANY DIRECT BFARING ON YOUR COURSE GRADF.

TF YOU HAVE ANY QUESTIONS CONCERNING FORTIONS OF THIS PROGRAM YOU SHOULD

REFER TO THE THESIS ENTITLED:

AN EVALUATION AND CONTROL SIMULATION OF A PACKAGING
PRODUCTION SYSTEM

BY
KEVIN KAJIYA

< SCHOOL OF PACKAGING
MICHIGAN STATE UNTVFERSITY

JUNE 1980

Pt EASE TAKE A FEW MINUTES TO FILL OUT THFE FOLLOWING EVAIL.UATION FORM.
THIS FORM SHOULD BF. TURNFD IN TO THE INSTRUCTOR OF YMMIR COURSE.

THANK YOU
KEVIN KAJIYA

EVALUATION OF THF STMULATION

..... e=e TERM ccccmemceaceee PROF OR INSTRUCTOR

~===e== COURSE

WHAT IS YOUR OVER ALL OPINION OF THE SIMULATION?

WHAT DID YOU LEARN FROM THF SIMULATION?
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Table 4,7 (cont'd.).
PLEASE LIST ANY SPECIFIC WAYS IN WHICH THIS

SIMULATION COULD BE IMPROVED.

1.

2.

3.

4.

WHAT IMPROVEMENTS SHOULD BE MADE ON THF USERS MANUALT?T

IF THIS TERMINAL PRINTS - END THSKMK-
LOGOUT,T.

END THSKMK )
+510 CP SECONDS EXECUTION TIMF

READY 13.45.0S5
LOGOUT,»T.

JOB COST: s 3.02

SM=167
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APPENDIX

This appendix contains copies of two of the '""HOW TO:'' manuals
published by the Michigan State University Computer Laboratory, The
two manuals contain more complete information concerning the procedures

used in logging in on a public terminal, and the use of a card reader,

(See the appendix of this thesis,)
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FINAL NOTE

IF THERE ARE ANY QUESTIONS CONCERNING THE USE OR MODIFICATION

OF THIS SIMULATION, CONTACT;

Dr, HUGH LOCKHART, PROFESSOR
MICHIGAN STATE UNIVERSITY
SCHOOL OF PACKAGING

EAST LANSING, MI 48824

or

KEVIN KAJIYA
MICHIGAN STATE UNIVERSITY
SCHOOL OF PACKAG ING

EAST LANSING, MI 48824
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INTRODUCT I ON

This manual is to be used as the Users Guide for the
simulation model ""THSKMK''. It contains all of the information
necessary for the indoctrination, preparation, and access of
the simulation model. Read the manual carefully before proceeding

to the computer terminal to run the program.

UM=1
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DISCUSSION

""CONGRATULATIONS'', you have just received a promotion.

Your new job description includes the responsibility for the
management of packaging, production control, quality control,
purchasing, and inventory menagement for the product "THSISOL',

During the next few weeks (simulated weeks) you.wili be
faced with different situations that will affect the operation
of your company (the ABC corporation), Your job will be to react
to the situations by attempting to select an optimal solution
to each of the problems (each situation and activity has a cost
assigned to it) you encounter, (Since the problem situations
have a wide range of results, depending on the solution you choose,
there is no one correct answer to any of the problems.)

Other new managers (students) have also been given the same
responsibilities (for other product lines). The manager who is
most effective in his or her new position will receive another
promotion (extra-extra-credit). You will be evaluated on the
total profit you can generate, Your objective should then be

to maximize profit!
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185

PREPARATION

In order to prepare yourself for the simulation program
you should follow the instructions on the following page, If
you have any questions regarding the simulation ask them during

one of the briefing sessions,
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STEPS TO COMPLETE THE SIMULATION

1. The first thing you should do is familiarize yourself with

each of the following subjects:

Ac

LEAD TIMES

ECONOMIC ORDER QUANTITIES

FIXED REORDER POINTS

FIXED REORDER QUANTITIES

SAFETY STOCKS

COST TO HOLD AND MANIPULATE INVENTORIES
QUALITY CONTROL METHODS

SPECIFICATIONS

MATERIALS REQUIREMENTS PLANNING (MRP) SYSTEMS

2., Examine and indicate the section within the specifications

which may be over specified or in error.

3, Complete the enclosed quality control problems,

L, Go to the computer center and run the program on a terminal

(this terminal should be a decwriter with a baud rate of 1200),

5. Turn in the quality control problems and a complete run of

the computer simulation,

On the following pages of this section there is literature

concerning the above topics. A list of sources which will provide

more complete information on these topics can be obtained from

your instructor,
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LEAD TIME

Lead time is the average or normal time it takes to receive
an order once the order has been given to the purchasing depart-
ment, For the purpose of this simulation, the time it takes to
run quality control checks will be considered a part of the lead

time,

ECONOMIC ORDER QUANTITY (EOQ)

The EOQ is the most economical lot size in which to purchase
an item, Most methods used to calculate EOQ's use information
such as inventory holding costs, costs to process orders (paper-

work), unit costs, yearly demands, and transportation costs.

FIXED REORDER POINT

The fixed reorder point is an ordering system where purchasing
is carried out at preset time intervals, When a time interval Is
at hand, the inventory is evaluated and the amount is ordered
which will bring the inventory to a given level,

EXAMPLE 1

A person orders pencils for a department once a month,

At the end of the month he has 20 pencils left, He has

determined (from past experience) that he should have 200

UM-5
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pencils at the beginning of the next period., He calculates

the amount he should order as follows:

amt. to order = 200 pencils - 20 pencils (on hand) + use/day x

lead time
lead time = 2 days
200 pencils/day
use/day = 3 Zays/month = 6,45 pencils/day or 7 pencils/day

amount to order = 200 - 20 + 2 x 7
" " " =200 - 20 + 14

" " " = 194 pencils

FIXED ORDER QUANTITY

The fixed order quantity is an ordering system where orders
(E0Q's) are placed when a trigger level of inventory is reached.
This system requires a calculation which considers average lead
times and item usage rates,

EXAMPLE 2

A person orders pens for a department. The order quantity
has been determined as a box containing 93 pens. The trigger

level is based as follows:

use of pens/month = 93 pens/month

use of pens/day = g? g:;:;gggt: = 3 pens/day

lead time = 4 days

usage during lead time = lead time x pens/day
" " " " = L4 days x 3 pens/day
t " [} 1 - 'Z pens

When the inventory level of 12 pens is reached, the person

will order a box of pens,
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SAFETY STOCK

A safety or buffer stock is an amount of inventory left aside
to protect a company during sudden shifts in demand, problems in
procuring ordered amounts, and unexpected inventory shrinkage
(Tosses). Usually the safety stock is large enough (minimum) to
cover for a period equaling the lead time for that item, (This
level has been determined optimal for it will allow production
to carry on during the shorted period,) A calculation of the
safety stock for the pencil example (example 1) might look 1like
the following:

CALCULATION

lead time = 2 days

use per day = 7 pencils/day

safety stock = 2 days x 7 pencils/day
" " = 14 pencils

This means that the actual inventory of pencils would be
34 pencils (20 pencils + 14 pencils) at the reorder point.
NOTE: In many cases the safety stock is physically separated from
the actual inventory during storage.
In the case of the simulation the safety stock will not be
included as normal inventory (the safety stock balance will

be reported separately and under the heading SAFETY STOCK),

COSTS TO HOLD AND MANIPULATE INVENTORIES

The cost to hold inventory is a percent amount of the value

of inventories held within a plant, The basis for the percentage
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assigned includes the cost to keep up warehouses and the opportunity
costs involved in the inventory investment (the opportunity cost
might involve the money that could be realized by investing the
money spent on inventories in securities, banks, etc...).

Costs to manipulate the inventories would include ordering
costs, expediting costs (costs to rush orders), and costs assigned
to canceled orders (this cost is assigned due to the loss of a
company's good will when canceling orders).

NOTE: Another cost that should be considered is the cost of a
lost order, This cost would result when a company does

not have enough inventory of finished goods to meet sales,

QUALITY CONTROL METHODS & SPECIFICATIONS

The concepts under these topics are covered in Packaging 425,

MATERIALS REQUIREMENTS PLANNING (MRP)

The general purpose of a MRP system is to report the status
of production and inventory requirements for given periods, The
format for the reports is a weekly schedule of the requirements
for different parts and the finished products (Pages 195 and 196),

FINISHED GOODS

Finished goods are the end product of the production process.
Items in the form of finished goods are ready for shipment and

sale, One unit is described as a case of the product.
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FINISHED GOODS (cont'd.)

SALES

Sales are the figures that represent marketing forecasts.
These figures are not actual and can vary to become higher
or lower, (In most cases the row entitled sales would be
referred to as production requirements. A document called
the master schedule would dictate the requirements for each
of the periods, To simplify, the simulation sales forecasts
have been substituted for the production requirements.)

The sales figures in the schedule on page 191 indicate
that marketing has forecasted sales to be 21,000 cases/week,
In the 8th .and 9th week the figures are increased to 40,000
cases to accomodate a sales promotion scheduled for weeks
12 and 13 (distribution takes 4 weeks).

SCHEDULED PRODUCTION

Scheduled production is the second row on the MRP schedule,

This row indicates that the finished product will be packaged
in the indicated weeks (weeks 2, 3, and 5), Since 30,000 cases/wk
have been determined as the production capability of the packaging
line, it Is also the order quantity for the finished product.
These production figures can be moved forward or backwards
to accomodate sales requirements for individual periods,
NOTE: Observe the area in the chart labeled the '"FROZEN PERIOD'.

Moving production within this area is considered costly

and should be done only when necessary, The reason

for this recommendation is that the requirements of
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packaging materials are based on scheduled and planned
production, Movement within the frozen period could
cause a shortage of packages necessary to meet the
shifted requirements,

ON_HAND INVENTORY

The on hand inventory represents the predicted quantity
of product that should be on hand during a period, The
calculation for this row is based on the following:

FOR_THE CURRENT WEEK

on hand = amt, in inventory + scheduled production - sales

FOR OTHER WEEKS

on hand = amt. in inventory (from the previous week) +

scheduled production - sales

NOTES: 1. In week 6 a flag has appeared indicating a negative
balance (14 + 0 = 21 = =7), This figure is just
a warning that if everything goes as scheduled
and no production Is scheduled six weeks from
the current week you will not be able to meet sales,

2, The safety stock is not considered as a portion

of the amount on hand, In other words, the actual
inventory at the end of the current week will be
69,000 cases (29,000 cases on hand + 40,000 cases
of safety stock) of finished product, Any time
there Is a problem where sales can not be met
through normal production and the use of on hand
inventories, the deficit is drawn from the safety

stock,
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PLANNED PRODUCTION

The planned production is production which has not been
ordered (weeks 5, 6, 7, and 8), As long as these orders have
not been released, their contribution to the on hand inven=-
tories is considered to be zero,

If the planned order of 30,000 cases in week 5 was
released, the order would become scheduled production in
week 6, The schedule would reflect this transaction by
removing the number 30 (planned production row) and adding
the quantity 30 to week 6's scheduled production, This would
cause the on hand inventory In week 6 to become 23,000 cases
(14,000 cases + 30,000 cases - 21,000 cases), The negative
flag at the top of column 6 would then be pushed to week 8,
NOTES: All of the above transactions would not be reflected

until the next schedule output of the finished product,

All planned orders of production are placed at the
end of the week,

PACKAGING MATERIALS

The requirements for the packaging materials are based on
the scheduled production and planned production of the finished
goods, The computer goes to the bill of materials (this bill
reflects the items and the quantity of these items that are
necessary to produce a unit of the finished product) and calculates
the requirements for each of the components necessary for the

production of the units,
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EXAMPLE

One unit of finished product requires 24 units of each
component part, In week 3 on the production schedule there
is a scheduled production of 30,000 cases of finished product,
It is necessary to have all of the component parts on hand
one week before the scheduled production, Thus, the require=-
ments for the bottles (Page 196) in week 2 becomes 720,000 bottles

(30,000 cases x 24 bottles/case = 720,000 bottles),

A1l of the other pieces of information within the part schedules
are computed in the same manner as the information in the production
schedule,

NOTES: 1. The frozen period does not apply to the component

parts (packaging materials),
2, The planned orders are released at the beginning
of the week, This means the lead times given
for the different component parts include the
week of the planned orders,
3. It is strongly recommended that each person complete

the practice exercise in appendix B of this manual,

If more complete information is desired on any of the outlined
topics, refer to the reference sources listed in the thesis entitled

"AN EVALUATION AND CONTROL SIMULATION OF A PACKAGING PRODUCTION

SYSTEM', by Kevin Kajiya, 1980,
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(3SIMYIHLO STVIAIY AYOINIANI TVIISAHd V mwwaz:v. "3ONVIVE GNVH NO INJWYND 3HL SI NO ON3d3d
NVJ NOA LVHL 3uN914 TvV3Y AWNO 3HL °SNOILDIG3Yd ATNO 3Y¥V LYVHI 3HL NIHLIM SY3IBWNN 3HL 40 11V 310N

(aAajsuadxa AusA aq |(|M
pottad sjyi ujyim sabueyd) [03IONVHI 38 LON QINOHS ONV L13S3¥d S| NOILINQOYd HIIHM NI QOIYId :00IY¥3d N3IZOWd

‘L3S N338 LON SWYH LVHL NOILINAOY¥d *NOILINAOYd QG3NNVId
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ACCESS

The following pages contain instructions on the access and

use of the computer simulation model,
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'NSTRUCTIONS FGR PROGRAM ACCESS

To access and run the program you should follow the following

instructions:

1.

9.
10,

Go to a computer terminal and log on (this terminal should
be a DECWRITER with a baud rate of 1200).
TYPE=- TWO CARRIAGE RETURNS (3)

COMPUTER PRINTS 'TYPE PASSWORD,PN,AND USER ID,"
T

On top of these squares () you should type the following
WPKGKK , 4414841  LOCKHART." (2)

COMPUTER PRINTS last access information, then It prints

IIREADYII
TYPE- "ATTACH, (flrst six letters of your last name),
PROGRAM FOR PKG 425,' (2)
COMPUTER PRINTS ''ATTACH,'""nmt 'pROGRAM FOR PKG Las v
'READY"!
TYPE= “EXEC, (first six letters of your last name),' (3)

AT THIS POINT THE PROGRAM WILL EXECUTE,

WHEN YOU ARE DONE TYPE= '"LOGOUT,T." (2)

ON THE FOLLOWING PAGE THERE 1S AN EXAMPLE OF WHAT THE ACTUAL OUTPUT

SHOULD LOOK LIKE,
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Table 5.2

LOGGING IN PROCEDURE

@

r—— 08:57:41 05/01/80 MSU-FREND
DOWN 0345 FRIDAY,UP 0800
CPORT 223

03.18

05/01/80 MSU HUSTLER 2

TYPE PASSWORDs PNy ANN USER IU.
EBSEES41,LOCKHART. ..__®

803020y USER 16 (S116+P 22)
AST ACCESS: S 05/01/80 08:14
RUNS: 165 PN BALANCE: 8 67.77

EADY 08.58.04
TTACHsK KAJIYA»PROGRAM FOR PKG 42S5.

SOCKET=116

LSD 49.53 04/24/80 CYRER750

ATTACHsKKAJIYAs» PROGRANFORPKG42S s o

READY 08.59.00 est—

xec.x KAJIYA.

20N A 20 0 K 2 K KK KKK A 2K AR A KK KR KKK KKK KKK KKK

@.THE PROGRAM WILL RUN

0302000 20020020 2003002002 202 2 20 20 20 20 00 30 200 2K 00 300 300 320028 20 20 2020 30 20 20 0 20 30 300 0030 300 3K 2 200 3 00 30 2 2 200 00 2 3K K K K

@u.oeour ’Te

JOB COST: s 14
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INSTRUCTIONS FOR PROGRAM ACCESS (cont'd)

When the program asks a question, the format should be read VERY
CAREFULLY before responding, Answer all of the questions with an
appropriate statement or number followed by a carriage return (3). |If

the carriage return is not pushed, nothing will happen,

NOTES: IF AN ERROR IS MADE BEFORE THE CARRIAGE RETURN IS DEPRESSED,
BACKSPACE TO THE POINT OF THE ERROR AND COMPLETE THE REST
OF YOUR RESPONSE, OR, HOLD THE CONTROL BUTTON DOWN, PUSH
THE (X) KEY AND THEN RESPOND WITH THE CORRECT ANSWER (start

from the beginning of the response),
WHILE RUNNING THE PROGRAM IGNORE ANY BELL SOUNDS,

IF THE OUTPUT CONTAINS A (=1), SEE THE PROGRAM ADMINISTRATOR

(COURSE INSTRUCTOR) FOR ASSISTANCE,

IF YOU ENCOUNTER A MAJOR PROBLEM DURING THE SIMULATION
PRESS THE '"ESC' KEY, THE TERMINAL SHOULD RESPOND WITH THE
MESSAGE ''READY'', LOG OFF THE TERMINAL AND TAKE THE OUTPUT

TO THE PROGRAM ADMINISTRATOR FOR ASSISTANCE,

IF YOU ENCOUNTER PROBLEMS OTHER THAN THE ONES DESCRIBED ASK ONE OF

THE PEOPLE IN THE INPUT-OUTPUT ROOM AT THE COMPUTER CENTER FOR ASSISTANCE,
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TABLES & CHARTS

This section contains charts and tables that are necessary
for the completion of the simulation, Examine them before going

to the computer center to run the program,
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5.3

PREPARATION TABLES FOR THE USER

JABLE 1 Costs to menipulate
MANTPULATION cosT
COST TO PLACE AN ORDER/LOT SIZE 5%
COST TO CANCEL AN ORDER/LOT SIZE 30%
COST TO HOLD INVENTORY/YR, 28%
COST TO EXPEDITE AN ORDER/LOT Q. 207%

COST OF A LOST ORDER

/ORDER SIZE 200%

inventories and orders

JABLE 2 Product information
FIN INVENTORY BOTTLES CAPS LABELS

PART # 3321 2222 (NARR mnmn
ORDER Q 11,000 (cases) 250,000 | 900,000 | 450,000
LEAD TIME (weeks) | 1 6 6 3
QUAN/UNIT (/M) 1 24 2L 24
PRICE --- $79.00 $22,80 $6.90
TABLE 3 COST TO RECALL PRODUCT*

PRODUCTION DISTRIBUTERS END USERS

$500.00 $10,000,00 $1,000,000. 00

* COST 1S DETERMINED BY THE PRODUCT

DISTRIB

UTION CHANNEL
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COST TO SORT ORDERS

(cont'd,).

IF THE LOT SHOULD HAVE BEEN REJECTED (DETERMINED BY QC PROBLEM)

IF THE LOT SHOULD HAVE BEEN ACCEPTED (DETERMINED BY OC PROBLEM)

(SEE NOTE) PRODUCTION INVENTORY INCOMING PARTS
REJECT (situation 1,) NO CHARGE NO CHARGE
ACCEPT (situation 2,) $200,00 $200,00
TABLE 5 PRECAUTIONARY STRIKE SETTLEMENT COSTS
GRTEVANCE UNIOM COMPANY NON-UNION COMPANY
1., BENEFIT $2000.00 sloob.oo
2, PAY $2000.00 $1000, 00
3. WORKING CONDITIONS $2000. 00 $1000. 00
L, PLANT LAYOFFS $2000,00 $1000, 00

NOTE: The sorting charge is levied when the sorting operation is

carried out on an acceptable lot.

to be sorted.)
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SPECIFICATIONS

The specificatlons on the following pages are broken up
into six potential problem areas, Examine the specifications
and determine wheather or not they contain errors or over spec-
Ificatlons, It Is necessary that you complete thls exercise

before proceeding to the computer center,

NOTE: AT THE TOP OF EACH SPECIFICATION INDICATE THE AREA WHICH
THAT CONTAINS THE PROBLEM, IF THERE IS NO PROBLEM WITHIN

THE SPECIFICATION WRITE "OK' AT THE TOP,

UM=-22



205

REPORT: $0976L48

ABC CORP,
PACKAGING BILL OF MATERIALS

STOCK NUMBER: 33 21
DESC: THSISOL
SIZE: 24 PINTS FINISHING SPEC, CODE: 1001
DEPARTMENT: PACKAG!NG

RUN DATE: 04/25/80
_LAST REV: 07/17/79

STOCK NUMBER DESCRIPTION QUANTITY v/
19580 THS1SOL 11,880 L

3642 BOTTLE 160z POLY 28 CT THSISOL 24,000 EA
b123 CAP 28 BLUE METAL P=PEPL LIN 24,000 EA
2324 LABEL 2 27/32 X 1 15/16 DIE CUT 24,000 EA
LABEL INSTRUCTIONS:

BOTTLE LABEL IMP W/"'EXP===='' AND "LOTw==='", (ONE LINE) SUPPLY TWO
STICKY BACK RUBBER PLATES STYLE VL 18-RBC F/IMP RESHIPPER ''W/VEXP=e=''

AND "LOT--=',

PACKAGING INSTRUCTIONS: LABEL PLACEMENT FROM BOTTOM OF BOTTLE: 1 5/16 IN,
IMPRINT "EXP-==!! AND "'LOT--="" ON PRINTED RESHIPPER FOR 24, USE (105 627)
GLUE FOR THE BOTTLE LABEL ADHESIVE, APPLY ORM=D ''COPY' TO UPPER RIGHT
HAND CORNER OF THIRD PANEL QF RESHIPPER, POST RESHIPPER STOCK # AND
TITLE ON THE PACKAGING LINE, THE FOLLOWING TESTS MUST BE ACCEPTABLE
BEFORE 1880 APPROVAL IS GIVEN : ASSAY (ALCOHOL), ASSAY (DENATONIUM
BENZOATE), TLC IDENTIFICATION TEST AND METHYL ALCOHOL TEST, SEND 2
RESERVE SAMPLE BOTTLES TO CONTROL SPECS DEPT,

PROOF READER: DATE: LABEL CONTROL: DATE:
PACKAGING DEV: DATE: QUALITY CONTROL: DATE:

Figure 5,1, Specifications
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ASC _CORP
DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _! OF_S #GS
CONTAINER SPECIFICATION SPECIFICATION NO.: 22222

1SSUE DATE:  09/04/76
SUPERSEDES ¢ NEW SPEC.
ITEN:  BOTTLE CHANGE : ~NONE-

CAPACITY: 1602./473,188 mi  OVERFLOW CAPACITY: 1002./295.74 m!
STYLE: MOOIFIED ROUNDED SQUARE CONTAINER WEIGHT: 33 grems s! gram
NECK OR FINISH: 28400

10NS: SEE ATTACHED ORAVING,

F

1AL:  LINEAR POLYETHYLEME (.955 OENSITY) FORTIFLEX PE RESIN
FORMAA Mo, B55-k0H (CELANESE) or (.955 DENSITY)

COLOR: NATURAL No, LC 732 (u,S.1.) or (,955 DENSITY)

DECORATION:  NOWE No, 388 (0.1,)

PACK FOR SHIPMENT: ==
RESHIPPER OF 24,

LASEL FOR SHIPMENT: SHOW ITEM NAME, SPEC NUMBER, PURCMASE ORDER #,
AND SUPPLIER ON EACH CONTAINER.
OTHER INFORMATION:

QUALITY CONTROL REQUIREMENTS: SEE ""PACKAGING MATERIALS AND SUPPLIES
ACCEPTANCE STANDARDS™, ADOITIOMAL

REQUIREMENTS ¢

Flgure 5,1, (cont'd,).
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ABC CORP PAGE _ OF_g PGS
DIVISION OF MICHIGAN STATE UNIVERSITY
PACKAGING MATERIAL SPECIFICATION SPECIFICATION NO: 33333
SSUE DATE:  03/04/76

- SUPERSEDES:  NEW SPEC.
CAT NO: CHANGE : -NONE-
STYLE:  RSC WITH "W PARTITION

TMENSIONS: 1.0,: 18 1/16"L X 11 3/16"W X 7 1/8'H

MATERIAL: 275# TEST "E FLUTE. TAPE OR CRUSHED GLUE JOINT,

GOLOR: NATURAL

PRINTING: STD, BLACK, PANEL #1: TOP FLAP; "'THIS SIDE UP HANOLE WITH
CARE'* PER ATTACHED PROOF, PANEL #1: ''COPY' PER ATTACHED
PROOF, BOTTOM FLAP; BOX MAKER'S CERTIFICATE, PANEL #2
"'COPY'' PER ATTACHED PROOF, PANEL #3: '‘COPY' PER ATTACHED
PROOF, PANEL #4: "COPY' PER ATTACHED PROOF, PANEL #1:
BOTTOM FLAP: STOCK No., ''33333', (none of the coples are

Included)
PACK FOR SHIPMENT:

LABEL FOR SHIPMENT: SHOW ITEM NAME, SPEC NUMBER, PURCHASE ORDER #,
QUANTITY AND SUPPLIER ON EACH CONTAINER, FOR
FOLDING CARTONS, SHOW QUANTITY: AS QUANTITY
PER ROW/ROWS PER LAYER/LAYERS PER CASES AND TOTAL
QUANTITY,OTHER INFORMATION:

QUALITY CONTRQL REQUIREMENTS: SEE '"PACKAGING MATERIALS AND SUPPLIES
ACCEPTANCE STANDARDS',

ADOITIONAL REQUIREMENTS:

JAL INSTRUCTIONS: RESHIPPER TO BE ANTI=SLIP COATED (LUDOX)

ll

Flgure 5,1,

(cont'd,).

UM=-25



208

ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _3 OF_S PGS

PACKAG ING MATERIAL SPECIFICATION SPECIFICATION NO: 33333
ISSUE DATE: 03/04/76
SUPERSEDES:  NEW SPEC.
CHANGE: NONE

ITEM: UH' PARTITION - CELL

SIYLE:  FULL HEIGHT
DIMENSIONS: ASSEMBLED CELL SIZE 18'L X 5 1/2'W X 7 1/8"H

MATERIAL: 275# TEST ''C'* FLUTE

COLOR: NATURAL
PRINTING: NONE

PACK FOR_SHIPMENT: ASSEMBLED IN RSC.

FOR SH NT: SHOW ITEM NAME,SPEC NUMBER, PURCHASE ORDER #,
QUQNTITY AND SUPPLIER ON EACH CONTAINER,
OTHER INFORMATION:

TY _CONTROL R R : SEE "PACKAGING MATERIALS AND SUPPLIES
ACCEPTANCE STANDARDS'.
ADDITIONAL REQUIREMENTS:

SPECIAL INSTRUCTIONS:

1 i 4

74 v 1

000000 ¥ ! n

000000 ,,‘4_ _% )

[N r

00000 oI N 1\ !

000000 % L seoRe =

|

| : i

THE FORMED "'H'* PARTITION SEPARATES

T soTree EACH (SeE ABOVE) | sl e s s

ALL DIMENSIONS ARE [N INCHES,

Flgure 5.1, (cont'd,).
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PACKAGING DEVELOPMENT DIVISION PAGE _bs OF_5 PGS
INCOMMING PALLET SPECIFICATION

STOCK NO» 33 21

|

CARTONS/LAYER: 6 LAYERS OF 11

1 LAYER OF 10 base

MATERIAL: BOTTLE 160z POLY 28 CT THESISOL LAYERS: 7

PALLET SIZE: NONE NEEDED (UNITIZED LOAD) CARTONS/PALLET: 76

CARTON SIZE: 0.D.:

OTHER REQUIREMENTS:

18 7/32"L X 11 11/32''W X 7 9/32"H

SPECIAL CORRUGATED SHEET UNDER BASE LAYER (1 REQ)
REGULAR CORRUGATED SHEET ON TOP (1 REQ)

FULL HEIGHT CORNER PADS (4 REQ)

SMALL CORNER PADS FOR BASE ONLY (4 REQ)

TOP VIEW REG. LAYER (6 REQ) TOP VIEW BASE LAYER (1 REQ)

b o —

b

55 —

(cont'd,).
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ABC CORP
DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _1 OF_2 PGS

CLOSURE SPECIFICATION SPECIFICATION NO: Lhllks
ISSUE DATE:  0G/10/78
SUPERSEDES: 03/21/75
CRANGE:  CORRECT SPEC No.
__ __FROM 74592 TO ABOVE. ,

H cT NECK OR FINISH: 28-400
DIMENSIONS: ,409-.419'H X 1,188=T,221"'DIA,

MATERIAL: CAP: TINPLATE
LINER: P=-PEPL: ,035 PULP/PAPER/POLYETHYLENE

: BLUE

DEEMTION:
— — —_——— —
PACK FOR SHIPMENT: 25 /CARTON,

-

LABEL FOR SHIPMENT: SHOW ITEM NAME, SPEC NUMBER, PURCHASE ORDER #,
QUANTITY AND SUPPLIER ON EACH CONTAINER,
OTHER |NFORMATION:

UAL ITY CONTROL REQUIREMENTS: SEE '"PACKAGING MATERIALS AND SUPPLIES
ACCEPTANCE STANDARDS',
ADDITIONAL REQUIREMENTS:-

SPECIAL INSTRUCTIONS:

Figure 5,1, (cont'd,).
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£133 ° M ax.

PAGE _2 OF_2 PGS

-
i

5

N
y4R

.

B

[[[E(E[[mi?

., o

1,./83

O/MENSIONS SHowr MEET W iITH INDUSTRY STANOARDS,
RecommenOed 8By GCNHM/ commirres ON CLOSURES

e
28-F00- & Prréry
o Fear 7on (.%ncu'o
OWBNS-ILI.I NO1s 28-v00 METAL (losvrs.
_——e @ T
oure SH8L7 A-6736
Figure 5,1, (cont'd,).

COURTESY OF OWENS-ILLINOIS (1987)
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ABC CORP
DIVISION OF MICHIGAN STATE UNIVERSITY

LABEL SPECIFICATION

TOCK NO: 2324
PRODUCT:  THESISOL 24 PINTS

PAGE _I_ OF_!_ PGS

SPECIFICATION NO,: 11111

EL_NO:

i

ITEN: BOTTLE LABEL
TRADE: DOMESTIC
STNLE: cut OTHER

A

SSUE DATE: 07/18/79
UPERSEDES:  10/17/78
CHANGE :

PRINTING REGISTRATION

i.e. die cut ,

=
—__ROLL - INDEXING HOLE LOCATION

(SEE PAGE 2 FOR UNWIND TNFO - IF REQ)

STOCK: _x_ REGULAR LABEL (60# WMITE VARNOSET DUAL PURPOSE, OR EQUIV.)
~_ THIN FORM (30# WHITE IMPERIAL BIBLE H.S. OFFSET, " )
T HEAT SEAL
T oTHER
D IMENS 1ONS : 2 27/32H X 1 15716 )
GRAIN: ___ HORIZONTAL ___ VERTICAL
INK_COLOR: BLUE (PMs-280)
PRINTING REGISTRATION: TOP OF COPY OR TITLE BLOCK TO TOP OF LABEL: 1/8"
LEFT SIDE TRIM TO COPY OR TITLE BLOCK: 7320 4
PACK F' {PMENT: IN COMMERCIALLY ACCEPTABLE CORRUGATED BOXES, SHOWING
LABEL PRINTER'S NAME AND ADDRESS, ATTACH ONE CANCELLED
LABEL AND AN ENVELOPE CONTAINING A COPY OF THE REC, TO
ONE BOX OF EACH ORDER,
LABEL FOR SHIPMENT: SHOW ITEM NAME, SPEC NUMBER, PURCHASE OROER NUMBER, AND
SUPPLIER ON EACH CONTAINER. OTHER INFORMATION: 4

QUALITY CONTROL REQ,: SEE ''PACKAGING MATERIALS AND SUPPLIES ACCEPTANCE

. STANDARDS'', SUPPLY 2 PRESS SHEETS OF EACH RUN TO
THE PRODUCTION QUALITY CONTROL DEPT,, ABC CORP,

ADDITIONAL REQUIREMENTS:

SPECIAL INSTRUCTIONS: SUPPLY 4 PLATE PROOFS TO PACKAGING DEVELOPMENT DEPT,

Flgure 5.1,

—————i—

(cont'd,).
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QUALITY CONTROL PROBLEMS

This section contains the quality assurance program for the
inspection of each of the components used to package ""THSISOL',
The program should be used when evaluating the quality control

problems on pages 223-228,
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ABC CORP
QUALITY ASSURANCE PROGRAM

PACKAGING MATERIAL AND SUPPLIES ACCEPTANCE STANDARDS

SAMPL ING_PROGRAMS

PLASTIC BOTTLES

1. Visusl Inspection- A random sample will be taken following
the Military Standard 105-D, General Inspection Level 1 or
11, Single Normal Sampling Plan,

1J, Dimensional Measurements- A random sample of ten bottles
will be measured for the sppropriate dimensions as listed
on the Individual specifications,

111, Leaker Test- A random sample of ten bottles will be tested
for leakers by the method specified In this program,

IV, Flame Treatment Test- A random sample of ten bottles will
be tested by the flame treatment test as specified In this

program,

ACCEPTABLE QUALITY LEVELS(AQL'S)

Each defect will have 1ts own AQL which Is stated on the

11st of defects,

AQL'S between classifications, however,

will be interrelated and will be accumulated, For example,
Major Defects will be totaled and must pass the higher AQL

(1.5%).

DEFINITIONS OF CLASSIFICATIONS;

Critical

Major A

Major B

Minor

A critical defect is any defect which
affects the safety, efficacy or legallity
of the product,

A Major A defect 1s any functional defect
which will impalr production or otherwise
render the bottle unusable,

A Major B defect is a functional defect
which will affect shipping, storage,or
salability of the product,

A Minor defect is a8 non-functional defect

which will affect the aesthetic acceptability
of the product,
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PLASTIC BOTTLES

VISUAL INSPECITION
CRITICAL DEFECTS (AQL 0.0%)

COLOR- Amber bottles must pass light Transmission Requirements
of current USP,

Contamination=- Foralgn meterial of a chemical nature found on

the finish or on the inside of the bottle which will affect
the product in any manner (non-compstible grease, atc.).

MAJOR A DEFECTS (AQL 1.0%)

Finish Trim:

False Neck- A neck construction which s additional to the neck
finish of the container,

Finish Flash- Excess material due to poor trimming or poor
molding,

Bottom Trim:
Flashing~- Excess meterial due to poor trimming or poor molding,

Seaml Ine~ Moid mismetch or parting 1ine, A raised line
sppearing on the surface of 8 molding and formed at the
Junction of mold faces (greater than ,020'")

Choke Neck- Narrowed or constricted opening In the neck of
a container affecting the filling operstion,

Finish Leakers- Any conditfon of the finlish where the normel
closure will not retain the contents of the bottle.

Body Leakers- Any condition of the body In which the contents
of the bottle will not be retained (pinholes, parting sesms,
fncomplete bottom),

wall Thickness- Minimum wall thickness as specified on the
indfvidual specifications, measured at the thinnest portion
of the bottle,

Foreign Bottle= Any bottle which Is foreign to the specification
but which can be processed through production,
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PLASTIC BOTTLES

VISUAL INSPECTION
MAJOR A DEFECTS (AQL 1.0%) - Continued

Contamination= Foreign meterial not of chemical nature found on
the finish or on the Inside of the bottle (bugs, dust, etc.).

0irty Appearance- Forelgn meterfal found on the outside surface
of the body of the bottle affecting labeling (gresse, dust, etc.).

MAJOR B DEFECT (AQL 1.5%)

Dirty Appearsnce- Foreign Materisl found on the outslide surface
of the body of the bottle affecting salabiiity (dust, dirt, etc.).

Die Lines~ Vertical marks on the bottle caused by meterlal
bulld-up on the die parts. (see 1imit sample)

Flow Marks- Strikes or lines caused by demege to pearts,
(see 11mit sample)

Orange Peel- Rough surface of the bottle. (see 1imit sempie)

Foreign Bottle=- Any bottle which is foreign to the specification
and will not process through production,

Color Variation- Varfations In the color of the finished bottle
not affecting efficacy or product stability., (see 1imit semple)

MINOR DEFECTS (AQL &.0%)

Bubble= A void In the plastic materlal,

Carbon Specks or Other Inclusions= A portion of black residue
from meterial degradation,

Gel= A small particle of unmelited plastic material which appears
as a beed or speck in the finished bottle,

Spider Line= Double Mold Seam= A cloudy stresk parallel to
the mold seem,

Sink Merk- A shallow depression or dimple on the surface
following local iInternal shrinkage,
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PLASTIC BOTTLES

VISUAL [INSPECTION

DIMENSIONS:

Select 10 bottles randomly from the inspection sample,
Check measurements for height, width, and depth,
Check for correct finish by applying an appropriate cap.

Cut bottle and messure wall thickness where specified
on the individual .specification,

All measurements must be within the variations specified on the
individual specifications,

LEAKER TEST: (Performed on bottles designed for 1iquid preparations)

1.
2,
3.
b,

Select 10 bottles randomly from the Inspection sample,
Add approximately 25 ml, of Thesisol

Cep and invert, Allow to stand 10 minutes,

Examine for evidence of leakers,

if no leakers are found, the order is acceptable,

If two or more bottles leak, the order Is unacceptable.

If only one leaker Is found, re-=run the test on an additional
50 bottles randomly selected from the Inspection sample,

If no additional leakers are found, the order is acceptable,

If two or more leskers are found in the 50 bottles tested,
the order Is unacceptable,

FLAME TREATMENT TEST: (Performed on bottles designed for paper labels)

1.
2,
3.
b,

Select 10 bottles randomly from the inspection sample,
Spray each bottle with red Poly-Treat-Check Marking Ink,
After drying, the ink should not be removed with scotch tape,

If 80% of the Ink remsins after the Scotch Tape Test, the
order is acceptable,
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ABC CORP
QUALITY ASSURANCE PROGRAM

CAP DEFECTS
A.Q.L.=0,65%

CRITICAL

Foreign Cap (if same size)

MAJOR (GENERAL)

Contaminated or soiled (1imit Sample) (Internal- cap or liner)

Demaged Liner or Facing= Any condition that affects sealing

Feathers- Pulp piece large enough to affect sealing (see sample limits)
Foreign Cap (if different size) (Same or different designation)

Liner Not Sealed- Banked or cocked liner (see sample limits)

Loose or Undersize Liner

More Than One Liner

No Liner

Wrong Liner or Wrong Facing

MAJOR (MOLDED CAPS)

Blisters (internal or External)

Broken or Cracked Cap

Defective Thread (1/4'' or more removed)

Excessive Flashing (see 1imit sample)

Glue on Liner (Inside sealing surface)

No Embossing

Poor Molding- Functional

Short Powder (Incomplete cap or design- purous appesring condition)

MAJOR (METAL CAPS)

Cracked Thread (Split- 1ight passes)

Dent- (see sample 1imit)

Defective Bead- Cut out, (see limit sample); Unrolled, if sharp edge

Dirty Appearance - External- (see 1imit sample)

No Bead

No Knurllng

No Threads

Incomplete or Faulty Coverage- Internal or External Coating (see 1imit sample)
Scored, Scraped or Scratched Coating- Internal or External (see limit sample)
Out of Shape- Malformed or Damaged
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CAP DEFECTS (cont'd)

MINOR (GENERAL)

Dameged Liner or Facing~ Does not affect sesling

MINOR (MOLDED CAPS)

Chipped Rim

Embedded Foreign Meterial (Discoloration)
Glue on Liner (Not inside sealing surface)
Poor Embossing

Poor Molding=- Sticking to mold, etc.

MINOR (METAL CAPS)

Dent= (see limit semple)

Defective Bead= (see 1imit Sample) 1f not a sharp cutting edge

Dirty Appearance- Internal or External (see limit sample)

Incomplete Coverage- Extarnal Costing (see limit sample)

Poor Embossing

Scored, Scraped or Scratched Coating- Internal or External (see 1imit sample)

NOTE: A1l threaded caps are to be tested for fit on the proper bottle,
Semple 15 caps per lot,
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ABC CORP
QUALITY ASSURANCE PROGRAM

LABEL DEFECTS
ATQ.L.=0.65%

PRINTING DEFECTS

Foreign Label= CRITICAL

I1legible Lot Number- MAJOR

Missing or Mixed Lot Number- CRITICAL

Missing Color or Registration (one or more colors missing)- MAJOR

Off Reglistration (placement of copy of register of two or more colors)=
MAJOR OR MINOR

0off Standard Color- MAJOR

Poor Cover Up (Light or dark spots or merks)- MAJOR & MINOR (see 1imit semple)

Poor Impression- MAJOR & MINOR (see Limit Sample)

Reverse Position of Labels- MAJOR

Streaks or Smudges- MAJOR & MINOR (see 1imit sample)

Unequal Marging= MAJOR & MINOR (see limit sample)

PAPER DEFECTS

Creased or Folded Labels- MAJOR & MINOR (see 1imit sample)
Dameged or Torn Labels- MAJOR & MINOR (see 1imit sample)
Dirty Backs- MAJOR & MINOR (see 1imit sample)

Improper Direction of Grain (heat seal labels only)- MAJOR
Improper Psper Weight- MAJOR

Improper Size of Label (Measurement)- MAJOR

Off Color Stock= MAJOR

COATING AND ADHESIVE DEFECTS

Absence of Coating (When coating Is required)- MAJOR

Improper Color of Coating (Varnish)-= MAJOR

Improper or Poor Coating of Adhesive on Heat Seal Label- MAJOR
Improper Type of Coating- MAJOR

Improper Type of Heat Seal Label- MAJOR

Presence of Coating (When coating Is not required)- MAJOR

NOTE: MEASURE THE LABEL FOR SIZE AND CHECK SPECIFICATION,
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INCOMING AND PRODUCTION QUALITY CONTROL PROBLEMS

Complete all of the information in the quality control
reports, The quality control problems should be filled out
using the normal definitions of critical, major, and minor
defects, For the production quality control problems a

control chart is also required,

| MPORTANT NOTE::
FOR THE PURPOSE OF THE COMPUTER SIMULATION MAJOR DEFECTS
ARE CONSIDERED A COMBINATION OF CRITICAL AND MAJOR DEFECTS
THAN MUST BE REJECTED, (fe. sent back or sorted) LOTS
THAT ARE USEABLE AND CONTAIN MAJOR DEFECTS ARE TO BE REFERRED

TO AS IF THEY CONTAINED MINOR DEFECTS.

THIS NOTE ONLY PERTAINS TO THE QUALITY CONTROL PROBLEMS DURING

THE TIME YOU ARE LOGGED-6N TO THE COMPUTER TERMINAL!!!
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ABC CORP,

PACKAGING MATERIAL | PART: # CONTAINERS: & /£ 7
INSPECTION REPORT | i - a4
PACKAG ING CONTROL ] VENDOR-. 4 | # SAMPLED:

| _DATE: ASSIN, #: / Eranere) |PRoBLEM #: /
ACCEPTANCE SAMPLING TEST

___ REDUCED
SIZE OF SAMPLE SINGLE NO. A.Q.L.
 MATIPLE

CHARACTERISTIC REMARKS ON DEFECTS
=

besss Flashing — 10

| DIe Lures —>1.

NOTES & CALCULATIONS

— — om—— ——
— — ——— ——

LOT SHOULD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS
LOT SHOULD BE REJECTED LOT CONTAINS MINOR DEFECTS
T LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

DATE

Flgure 5,2, Quality control problems,
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SO 1ireS =237

C 0OTAM 104 TIoN »5% —> |(Buss)

ABC CORP,
PACKAGING MATERIAL | PART: # CONTAINERS: &/ /67
INSPECTION REPORT | Tt [F UNITSZCONT =7 2
|_FACKAGING CONTROL | VENDOR: /2. |# SAMPLED:
|_DATE: ASSIN, #: 2 PROBLEM #: D
ACCEPTANCE SAMPLING TEST
___ REDUCED
SIZE OF SAMPLE _—SINGLE NO, A.Q.L.
T MULTIPLE
CHARACTERISTIC REMARKS ON DEFECTS

NOTES & CALCULATIONS

| ——

____ LOT SHOULD BE ACCEPTED
LOT SHOULD BE REJECTED

SIGNATURE

DATE

LOT CONTAINS CRITICAL OEFECTS

LOT CONTAINS MAJOR DEFECTS
LOT CONTAINS MINOR DEFECTS

Figure 5,2, (cont'd,),
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ABC CORP,
PACKAGING MATERIAL | PART: # CONTAINERS:
INSPECTION REPORT | :
PACKAG |NG _CONTROL | VENDOR; 77,2 # SAMPLED.
DATE: ASSIN, #-2 PROBLEM #:4f
ACCEPTANCE SAMPLING TEST
REDUCED
SIZE OF SAMPLE 7 SINGLE NO, A.Q.L,
T MULTIPLE

CHARACTERISTIC

# . st —e 1"

REMARKS ON DEFECTS

NOTES & CALCULATIONS

F

LOT SHOULD BE ACCEPTED
LOT SHOULD BE REJECTED

DATE

LOT CONTAINS MAJOR DEFECTS
LOT CONTAINS MINOR DEFECTS
LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

Figure 5,2, (cont'd,).
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/JM 20

ABC CORP,
PACKAGING MATERIAL | PART: - CONTAINERS ;
INSPECTION REPORT 2
PACKAGING CONTROL | VENDOR; # SAMPLED: gff
DATE: AssIN, #:.F (exeocice) | PRoBLEM 4: 4
e —
ACCEPTANCE SAMPLING TEST
— REDUCED
SIZE OF SAMPLE 7 SINGLE NO. AQL. 40
_ MULTIPLE
CHARACTERISTIC

Insmnxs ON DEFECTS
—

NOTES & CALC?.ATIONS

®
N
>
.
(-]
b
’_X
[1]

: SP =, 049

16.150
7, = /6.05°

/6.156

Ty 16,025
f‘ s 06.100
,/‘, 17‘

3/‘, 160

N
6 W

=

—

LOT SHOUWLD BE ACCEPTED

LOT SHOULD BE REJECTED

S IGNATURE

DATE

LOT CONTAINS MAJOR DEFECTS
LOT CONTAINS MINOR DEFECTS
LOT CONTAINS CRITICAL DEFECTS

Figure 5,2, (cont'd,).
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ABC CORP,
PACKAGING MATERIAL | PART: —  |#_CONTAINERS: J /67
INSPECTION REPORT | 2
PACKAG ING_CONTROL vem 4 SAMPLED.

L_paTe: ASSIN, #: & PROBLEM #: G
ACCEPTANCE SAMPLING TEST
— REDUCED
SIZE OF SAMPLE _ > SINGLE No. AQL 4O
— MULTIRLE
CHARACTERISTIC REMARKS ON DEFECTS
o :
- -® ome |manx 4° =25

NOTES & CALCULATIONS

wo  protlm 5,

=

For conliol short e o aame

infordt

——
—

LOT SHOULD BE ACCEPTED
T LOT SHOULD BE REJECTED

LOT CONTAINS MAJOR DEFECTS
LOT CONTAINS MINOR DEFECTS
T LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

DATE

Figure 5,2, (cont'd,).
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APPENDIX A

This appendix contains a copy of one of the ""HOW TO;'' manuals
published by the MICHIGAN STATE UNIVERSITY COMPUTER LABORATORY,
The manual contalns a complete set of instructlions for the

procedures Involved In logging=in to the computer (from a terminal),



APPENDIX B

This appendix contains a practice problem In the use of
materials requirements planning, Complete the problem before

using the simulation model (program),
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CHAPTER VI

PROOF OF THE PROGRAM

The purpose of this chapter is to prove that the program
can easily be modified to represent other product lines, Two

different product lines are modeled:

1. The first product line is entitled test, This
product was used in the development of the computer
program ''"THSKMK'',

2, The second model was based on a real product, the
name of this product has been changed to conceal
the identity of the company which provided the
necessary information, Thls product 1ine carries

the name Thsisol,

The data for each of the models was based on the different
parameters listed on the product informatlon sheets, These data
sheets precede each of the hard copy outputs included in the

section,

NOTE: The modification of the program to simulate the different

product lines Involved the change of 24 data cards,
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PRODUCT LINE TEST
INFORMATION | PRODUCTION 8OTTLE CAP LABEL __CARTON
PART # 1001 3642 4123 2324 7922
SPEC DATE 071979 030476 ou1078 071879 102277
VENOOR 1 - 23 2 10 46
VENDOR 2 - 3L 76 56 30
VENOOR 3 - - 23 - -
ORDER QUAN. | 37,000 | 100,000 500,000 | 500,000 100,000
LEAD TiME 1 week 6 weeks 6 weeks 3 weeks 2 weeks
SCRAP FACT, - - - - -
QUAN/UNIT 1 24 2 24 2
QUAN/PALLET 1,563 1563 250,000 500,000 80,000
BEG INV 50,000 200,000 150,000 150,000 200,000
SALES PRICE | 1 5 x cost | 22.88/w | 79.90/m 6.90/n | 22.80/M
FIXED COST . _ _ . .
MARKET ING FORECAST rege21,000 x 4 = 84,000
AN | res | mar | apr | may | uun | oo | Aave | ser | oct | wov | oec
req 103/M | 122/M | req req reg reg req req req req reg

X __ UNION NON=UNION

OTHER NOTES:

Figure 6.1.

Product information sheet model 1.




MODEL |
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Table 6,1

PROOF MODEL |

TYFE FASSWORDs FN» AND USER ID.
BEBREBENEEB431lockhart..

6528087y USER 2 (S116+F 14)
LAST ACCESS: 3 0S/0S/&0 14:02
RUNS: 183 PN BAl ANCE: $ 48.40

READY 16.13.00
attachrk kauiwarerodram for ekg 325,
ATTACH'KKAJIYA» FROGRAMFNRFKG42S.

READY 16.13.22

execyk kadisa.
ATTACHsFKGFF1,PROJECTA42S,
ATTACH» TAFE7?0yKAJ70.
ATTACH» TAFE14yKAJ14.
EXEC BEGUN.16.13.37.

WHICH TYFE OF SIMULATION WOULD YOU LIKE TO TRY? INFPUT - 1 FOR EXERCISE,

- 2 FOR A GUIDED SIMULATIONs OR INPUT - 3 FOR A RANDOM SIMULATION.2
PLEASE INPUT YOUR REGULAK 40 HOUR WORK WFEK PRODUCTION CAPACITY/CASES.
100000 10000=010000 1000=0010007037000 .

ITEM-TEST
FART-1001 SPECIFICATION DATE- 71979
VENDORS- IN HOUSE ORDER G- 37000 K SCRAP FACT- O PERCENT
LEAD TM- 1 WEEKS SAFETY STK- 15000
Q@ REQ/UNIT- 1
YOUR STOCKFPILE OF 0 WILL BE AVAILABLE IN WEEK O.
YOUR SECOND STOCKFILE OF 0 WILL BE AVAILABLE IN WEEK SO.

XNEG

(1000)%XCURRX 2 x I x 4 x S x A Xx 7 x B8xXx 9 x 10 x 11 x 12 x
L 222322222233 8323302232322333 03330233822 2233322 20332202030 2222223223332222
SALES *xx 21x 21x 21x 21x 21x 21xx 21x 40x 40x 40x 21x 21x
b 222233322332 0222 222222220332 022220283220332223223230 0222322222202 23329224
PRODUCTXxx ox ox  37% ox 3I7%x 37xx ox ox ox ox ox ox
p 223333222322 0223002230223333332223322288332233302222323232223223220222802%2 3
FIN INVXXx 29% 8x 24x 3Ix  19%x  35kX  14% 26X 646X 105% 127% 148x%
1332320302323 030803303048332803233223 033303023330 00333802323 2238233239293
PLD PRDx%xx ox ox ox ox 0x oxx 37x 3I7%x I7x 3I7x 3I7% ox
1233323223224 2033332 2323233232932 30 030220033022 23230238232303220220¢323 220244

xx FROZEN FERIOD *x

XEKEKEXKXKEXKKKKKRKKKEXKEKKXKRKKK XK

INFUT

100000=
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Table 6,1, (cont'd,).

X 13 X 14 x 15 x 146 x 1?7 x 18 x 19 x 20 x 21 x 22 x 23 x 24 x 29 x
P22 2230202223822 333 2822333233023 30232023322522323322¢322330¢33323822¢32%4
SALEXx 21x 21x 21x 21x 21x  21x 21x 21x 21x 21x 21x 21x 21X
1322283223303 2230223225233 322329222322233239320302220233222282333232023832%%+4
FRODX ox ox ox 0x [02 4 2% ox ox ox ox [0} 4 ox ox
(2222233233303 0002022220200223232220322203230323230323002382222222022233322%23
OMN Hx 1469% 190¥ 211x% 232 253% 274% 295x J18% I37x ISSx I?9x 400x 421x
L2322 2220820232202 283 2222033223 00323322222322230233333023233¢23¢322323833234%34
PLD x 37% ox  3I7x ox I7x o 3I7x 3I7x ox  3I7x ox 37x ox
1222323232232 222223203320333233223222223323¢8322¢332332332333¢032¢2333322%4

XNEG INDICATES THE FIRST NEGATVE BAL» MAY BECOME FOSITIVE LATER.

ITEM-BOTTLE

PART-3642 SPECIFICATION DATE- 30476
VENDORS- 23 ORDER (=100000 K SCRAF FACT- 2 PERCENT
34

L EAD TM- & WEEKS SAFETY STK- 600000
Q@ REQ/UNIT- 24

YOUR STOCKFILE OF 0 WIL.L. BE AVAILABRLE IN WEFK O.
YOUR SECOND STOCKFILF OF 0 WILL BE AVAILABLE IN WEEK S0.
XNEG

(1000)%X%XCURRX 2 % 3 x 4 x S x 6 x%xx 7 x 8% 9 x 10 % 11 x 12 X
133232333323 23232322222323222333 2303332232830 323¢3383223032233333832323¢28%25
REQUIREXxX Ox 888x 0x 888x 888x Oxx 888x 888% 888x% 888x 888x ox
1 3333233233323 33 2232222223332 32323203023322333323822332822322233282323223322 324
SCH RECxx 0% 900x 0%1100x 900x OXx ox ox ox ox ox ox
1223322280382 2302332 283223222303 23320 2338280233202 223332233222222232%44
PTS INVXX 200% 212% 212% 4Z4x 436X AJ6%Xx 45i2%1340%x2228%7116%4004%4004x
1322929332332 3333322232323330333323332322323233333332232823323823032822%%%
FLD ORDxXxx ox ox ox 300%x 900x Ooxx 900x% 0% 800x ox 900x ox
$33 2332323033232 833222323233 823223032282 33230303 2238322803322 32338333223¢8%¢%

xx FROZEN FPERIOD XX
AXXKXKXKEKXRXKKKXKXKRKKKKKKKRKKXKKS
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Table 6,1, (cont'd,).

X 13 x 14 x 19 x 16 x 17 x 18 x 19 x 20 %x 21 x 22 x 23 %X 24 x 29 x
0332220223303 33 3238028302333 2283023823083 302233022333233238022232323333333334
REQ@ x 388% Ox BHEX 0% S88x O% 588x% 888x 0% 888x 0x 388% ox
122232220233 2293382233022322200333323333323023333233225333323233333233333822¢9
SCH x ox ox ox ox Ox ox ox ox ox ox ox ox ox
EEEERKKK KKK RX KKK KKK KL KKK R KKK KKK KKK KRR KKK KKK KKK KKK
ON HX4892%4892%XT780%X5730X4648XA668X7556XBA4448444X9TI2APITOAXKXEXRXRKKXK
(2222322282 3223 8333333020002 22223338230228338303022233233322332333323343342%4
FLD x 900x 900x% 0x 900x 0x 900x 0% 900x 200x 0x 900x 0ox 800x
132220222222 023322¢23232220232222202333282002033333 3022383232220 02222232323333 ¢824

XNEG INDICATES THE FIRST NEGATVE BAL» MAY RECOME FOSITIVE LATER.

ITEM-CAFP
FFART-4123 SPECIFTCATION DATE- 41078
VENDORS- 2 ORNER Q=-500000 K SCRAP FACT- 3 PERCENT
76
22 LEAD TM- 6 WEEKS SAFETY STK- 300000
Q REQ/UNIT- 24
YOUR STOCKPILE OF O WILL BE AVAILABLE IN WEEK 0.
YOUR SECONN STOCKPILE OF 0 WILL BE AVAILABLE IN WEEK S0.
XNEG

(1000)%XCURRX 2 x 3 x 4 x S x 6 %X 7 %x 8 %x 9 x 10 x 11 x 12 x
p 3233322333233 022332332 23033233233 022320 2332233323 233203323233382333%¢%441
REQUIREXX 0x 888x 0x 888x 888x% Ox%x 888% 888% 888% £88x 888X ox
13232222332 233 33228322033 333323 2223322332 22332302223¢330223220222322338¢22% %+
SCH RECxxXx 212% S00x 0%1500% S00x oxx ox ox ox ox ox ox
(233222330233 3293 8323322332333 2333 2383283223332 2 3333323323333 233223332332%3 %
PTS INVXX 342% 246X 26X SB6&X 198X 198%XX 470X1578X2465%I3ITA4K4242%84242%
P2 2222222203333 2883233000 2222232333338322233223023333222223232332232222%% %4
FPLD ORDxx ox ox 0%x1000%x S00% 0%%x1000% 0%1000x 0%1000x ox
£ 3223223330328 222223238323222223223333303222323223223233322333322323233¢2%4

x¥. FROZEN FERIOD kX
EXXKXXKXEEXKEKXXKKXXKEXKXKKERXKRKE
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Table 6,1, (cont'd,).

X 13 % 14 % 1S X 16 X 17 % 18 x 19 x 20 x 21 x 22 x 23 x 24 x 25 «x
p 332333223332 33332233 222322032202 22330228233333 0333333333832 03233233¢8223%4
REQ x 2€8x 0x 3886% 0x 888x Ox B&Ex 888x 0x 888x% 0x 888x% ox
32222 0220200030032 03 3288332220028 02223332203 33203 2000202303222 233%4% ¢4
SCH x ox ox ox 0ox ox ox ox ox ox ox ox ox ox
b3 22233222323 03322320332233023332333 023202239323 833333342333¢22202200%% ¢
ON HxZS130%X5130%x5018%46018%46706XAP06X7794%8632¥3482%9570X9S70XXXXXKKXXKK
(2222022202223 28 220230020222 22022200+3220¢023220232002222282202233223222%¢ %4
PLD %1000x S00x 0%1000% 0%1000x 0%1000x S00x 0x1000x 0x1000x
b33 3222223222 2383 2322033003 2033 0333232222333 22232383802223323220320224822931

XNEG INDICATES THE FIRST NEGATVE BAL,» MAY HKCOME FOSITIVE LATER.

ITEM-LABEL

PART-2324 SPECIFICATION DATE- 71879
VENDORS- 10 ORDER @-500000 K SCRAP FACT- S PERCENT

Sé .

LEAN TH- 3 WEEKS SAFETY STK- 100000
Q REQ/UNIT- 24

YOUR STOCKPILE OF 0 WILL BE AVAILABLE IN WEEK O.
YOUR SECOND STOCKPILE OF O WILL BE AVAILABLE IN WEEK S0.

XNEG

(1000)%XXCURRX 2 x I x 4 x S % 6 %xx 7 %x 8% 9 x 10 x 11 x 12 x
£ 223293222303 32323330233323322333033322320233322332233822322223 222222248224
REQUIREXX 0x 888x% Ox 888x%x 8H8X 0xx 888% 8&8x 888% 888x% 888x% ox
p 2323383223332 3223 333300282322 33303033233 23223232383 32222222323223 22224
SCH RECXx 424x% S00x 0%x1000x ox 0xx ox ox 0x ox Ox ox
1233323323333 223222323222230323023323222 2332303303022 038822383883 224423%4d
FTS INVXX S574x 186X 186X 298X SY0X S90%X1478%x2366%3254%4142%5030%5030%
1333323223232 32323223032252287 2323833232333 32330322232322232332323222322%%
PLD ORDxXxx ox ox ox 0%1000%1000%x1000% S00x% 0%X1000x 0%1000x
032338333 223383230222333220303333832333383230833833232823322¢23322222¢222%%4

xX FROZEN FERIOQD x%

EXXKKKXKKXERKKXKKKKREKKKK KKK KKKXK
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Table 6,1, (cont'd,).

¥ 13 ¥ 14 x 15 x 16 % 17 x 1& x 19 x 20 x 21 x 22 x 23 x 24 x 29 «x
P22 2022202822322 08 200000000020 02¢00000002232222220900809323823233222%%34
REQ x 882x Ox 888x Ox 888x Ox 888x% B8&8xX 0Ox 8e8x ox 838x 0x
P2 2222333232200 23 008023000232 092¢233320923202322323322323222299222232222332282224
SCH x ox ox ox ox ox ox ox [¢} 3 Ox ox ox ox ox
P32 222932233323 220222228 2200000000 002232323323338222222223282332232222222 224
ON HXS?1SXTP18AEE0E6KEB0EXT7ET4X74694%BEB2XP470XP470XKXXKXXXKXARKXKKX KKK KX KX
£33 £232222222002023383323320222232333232228222222002329023322832322822223¢8% 894
FLD x 0%x1000x 0%1000% S00x 0%x1000x% 0%x1000x% 0%x1000% S00x ox
13223932233 2208 220323330220 20¢032003333833322220200333233883332342228232¢¢ ¢4

XNEG INDICATES THE FIRST NEGATVE BAlL» MAY BECOME FOSITIVE LATER.

ITEM-CARTON

FPART-7922 SPECIFICATION, DATE-102277
VENDORS- 46 ORDER Q-100000 K SCRAP FACT- 2 FERCENT

30

LEAND TM- 2 WEEKS SAFETY STK- 200000
Q REQ/UNIT- 24

YOUR STOCKPILE OF 0 WILL BF AVAILARLE IN WEEK 0.
YOUR SECOND STOCKFILE OF 0 WILL BE AVAILABLE IN WEEK 50.

ANEG

(1000)%XXCURRX 2 X I x 4 x S x éxx 7 x 8x 9 x 10 ¥ 11 x 12 X
133333333223 3332323233230200222223222322222223223233232233222233 8222222282 ¢4
REQUIREXxX 0% 888x% Ox 888x 8RRx 0x%x §88x 888x 888% 888% 888x 0ox
1 $ 333333333333 0333232303223032332333032302230323223 4032323283223 332239333%
SCH RECxx 0% 700x% 0% 200x% ox oxx ox ox ox ox ox ox
1338333333333 328303388323238333223833333203333333333323333223228233222¢2 %24
PTS INVXX 200% 212X% 212% 476X1364X13464%%x2252%x3140%X4028%x4916%X35804%x5804%
1320332323322 38033233239223¢222223382222322232302328282 2233223222232 2232222%%
PLD ORDxXxxX ox ox 300x 00X 200% 900x%x 200% ?00% 9200x 0x 900x% ox
13333839333 233238333329033233002323922223222¢322308322333222233332823223282323%

xX FROZEN FERIOD xX

EXKKKEXKEKKRKEERKEXKKKKKKEXRRKKEX
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Table 6,1, (cont'd,).

X 13 x 14 x 19 x 16 % 17 x 18 ¥ 19 x 20 x T1 x 22 x 23 x 24 x 29 x
1222230220833 28 2283222032232 0232002333332 2222223933032223333333333¢33%%1
REQ x 838x 0x 8838x 0x 8HEX Ox 8S88x 868x% 0% 38988x Ox 8es8x ox
L2222 2222333220200ttt e ttd sttt st e sttt ii s st ese sty
SCH x ox ox ox ox ox ox ox ox ox ox ox ox %
1222223232202 03 3200080083202 0808233332223 23 0030303322322 32333333388%32]
ON HX485F2%86T2%7T30%X7980XBAS8%XB468XYINERXXXNKXKKKXXXXKXXXKEXEK XXX KKK KK
P32 2222222220202 200 008222220033 3322333332280308 002032323333 8023022333 83242
FLD x 800x 0x 900x 0% 900x 200% ox 900x 0x 900x 0x 900% 900x
1222232223222 2233 3233323022223 333333323323332233323332323232333302323333 3243

XNEG INDICATES THE FIRST NEGATVE BALs MAY RECOME FOSITIVE LATER.

A GROUF OF WORKERS HAS AFFROACHED YOU AND INFORMED YOU THAT THEY ARF VERY DISATI

SFIED WITH THE WAY MANAGEMENT IS HANDULING THFIR BENIFITS « THEY HAVE
FOLLOWED THE GREIVIENCE PROCEDURF AND WOULD LIKE YOU TO TYAKE SOMF FORM OF ACTIO
N+ FELLOW WORKERS HAVE SAID THAT SIMILAR TNCIDENTS HAVE LED TO WORKER WALKOUTS
WHEN NOT HANDLED PROPERLY. IF ONF OF THESE WAI.LKOUTS OCCURES IT WILL: MOST L1IKFLY
HAPPEN IN WEEK 8.

HISTORICALLY WALKQUTS ANN STRIKES OF THIS NATURE HAVE LASTED TWU WEEKS. YOU HAV
E FOUR ALTERNATIVE METHODS OF HANDLING THE SITUATION. THESE AL.TERNATTVES ARE:

1. TO USE INCENTIVES WHICH WILL HOPEFULLY FLIMINATE THFE FPOSSIBILITY OF A
STRIKE. THESE INCENTIVES WILI. COST THE AMOUNT LISTED IN TARLE 6.

2. PLAN TO HIRF OUTSIDE PEOFLE DURING THF WEEKS OF THE STRIKE.

3. TO BUILD FRODUCTION AND STORE FINISHED INVENTORIESIN A PUBLIC WAREHOUSE.

4, TO DO ABSOLUTELY NOTHING AND DISREGAURD THF WORKFERS GRIFEVJENCE.

INPUT THE NUMBER OF THE WAY IN WHICH YQU WOULD LIKE TO HANDLE THF STTUATION.Z

YOUR ACTUAL REQ OF TEST INCLUDING SCRAF EQUAILED 21000
ITEM-TEST
FART-1001 SPECIFICATION DATE- 71979

VENDORS- IN HOUSE ORDER Q- 37000 K SCRAP FACT- 0 FERCENT



24

Table 6,1, (cont'd,).

LEAD THM~ 1 WEEKS SAFETY STK- 1500°0
Q RFQ/UNIT- 1
YOUR STOCKFILE OF 0 WILL RE AVAILARLFE IN WEEK Q.
YOUR SECOND STOCKFILE 0OF O WILL BE AVAILARIE IN WEEK €.
XNEG

(1000)%XCURRX 2 x X x 4 %X S x 4 %xx 7 x S8 x 9 x 10 x 11 x 12 x
L2222 200020223000 000330232300 02 0800000203033 030329202328335322232222%¢2
SALES xx 0ox 21x 21x  21x D1x  21%x 21 40%x 40%x 40x 21x 21x
L2222 22302222222 383 8322223230 302232282282333332238232332233323323¢23325%322434
PRODUCT xx ox ox  37x 0% 37%  3I7xx [02 ox ox ox ox ox
P22 2222220038202 2282282302322003 32333223200 320322222803332023282388333329%%4
FIN INVXXx 29x% 8% 24x Ix 19%x XGXX 14X 26%  46%x 106% 127% 148x
P 3223022332233 223322223002322022382382230292030222332322233223383333229%¢4
FLD PRDXx ox Ox [¢2 4 ox ox Ooxx 37% I7x 37x 3I7x 37x ox
L 3223222 23222029200222223323280322322233222¢323333 33332323332 22222¢3302233%4

X FROZEN FERIOD xx
b2 222232222232 293283333333333¢2443

X 13 x 14 x 15 x 16 ¥ 17 x 18 X 19 x 20 x 21 x 22 x 23 %X 24 x 25 %
L2322 323203223233 3323833030302 22 0333323232 23232 2322322 28032332323233334
SALEXx 21x 21x 21x 21x 21x 21x 21ix 21x 21x 21x 21% 21x 21x
L2222 2202222022333 223223232 303233 233333323333 2323322323323233233323¢8¢44
FRODX ox ox ox ox ox ox ox Ox Ox ox ox ox ox
b 2332323223232 0323303832223 23232 0328223222230 33 2322323238332 2¢232382%43
ON HX 169x 190% 211x 232% 253x 274x% 295x 316x 3I37% 358x% 3I79%x 400% 421x
122332022332 2233022830203223922330333002330 0020033322333 0333302282832248%44
PLD x 37x ox  3I7x ox  37x ox 37x  3I7x ox  37% ox 3I7x ox
b 2322323323233 23223232303883233323233233 2302308230032 233232323232332823¢2%4

XNEG INDICATES THE FIRST NEGATVE BAl.» MAY BECOME FOSITIVE LATER.

WOULD YOU LIKE TO RELEASE ANY OF YOUR FLANNED ORDERS INFUT YES OR NO.wes
HOW MANY ORDERS WOULD YOU LIKE TO RFLEASE? 10=10 1=0101
IN WHICH WEEK IS THE 1 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 7?07

WOULD YOU LIKE TO CANCEI. ANY OF YOUR ORDERS INFUT YES OR NO.no

WOULD YOU LIKE TO EXPEDITE ANY OF YOUR CORNDERS INPUT YES OR NO.ro

WOULD YOU LIKE TO REPLENISH ANY 0OF YOUR TEST SAFETY STOCK? INFUT YES OR N
O.no

FOR THIS FPART THFRE WERE NO-‘MAJOR PROBLEMS FOR THE WEEEK.

YOUR ACTUAL REG OF BOTTLE INCLUDING SCRAF EQUALED 0
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Table 6,1, (cont'd.).

ITEM-BOTTLE

FART-3642 SPECIFICATION DATE- X0474
VENDORS- 23 ORDER Q-100000 K SCRAF FACT- 2 PERCENT
34

LEAD TM- & WEEKS SAFETY STK- 400000
Q@ REQ/UNIT- 24

YOUR STOCKFILE QF 0 WILL EE AVAILAKLE IN WEFK 0.
YOUR SECOND STQOCKPILF OF 0 WILL BE AVAILARLE IN WEEK 8.
ANF.G

(1000)XXCURRXx 2 x I %X 4 x S X 6 %xx 7 %x 8x%x 9 x 10 x 11 x 12 X
P22 2222 2333833332232 2233283322233 333332 232303023233 32832232333332223222¢4
REQUIREXX 0x 888x% 0x 888x% B888x% OXx 8H8% 888% 888% 888x% 888x ox
b2 23322233332 233333022 333322330 0233382333323 0332832333333 328322283333%2]
SCH REC*x 0x 900x 0%x1100%x 900x oxx ox ox ox ox ox ox
1 2223332232333 2220332 2303322233302 3023223338333 0222322232333032333¢82324844}4
PTS INUVXX 200% 212% 212X 424x% A346% A4346Xx%x 4%52%1340%2228%31156%4004%4004%
b2 2233222833332 83022223302 23323 2233332223238 2323223233388 2233023223822% 2]
PLD ORDxx S00x% 900x 900% F00%x 700x oxX%x 900x 0ox 800x ox 900x ox
1223333322223t 00 0200222 00000000330323332333 223832303333 ¢8022¢%

XX FROZEN PERIOD xx
2222822220302 2233333232238 80020283

X 13 %X 14 x 15 %X 16 X 17 x 18 ¥ 19 x 20 x 21 x 22 x 23 x 24 x 25 x
L2 223330283322 223323 2023332222322 22233 2223323023222 2323323323233232322324% 2]
REQ x 888x% 0x 888x% 0x 888x% Ox 888x 888x 0x 888x 0x 888x ox
b3 2223333322333 222333 223332233320 23333223333333222323338328¢3323322322¢%% 23
SCH x ox ox ox ox ox ox ox ox ox ox ox ox ox
P32 2222322233332 033028020823 3223333022223383203233¢00023323 2833222333482
ON HX4892%4892%5780XS5780X466EXAE4BX75T6XBA44%8444%9TT2XPI32XXXXXKXXKXK
L 2233322233382 32 002023232233 003330 0223323022330 302232233333223333¢¢4
PLD x 900%x 900x ox 900x 0x 900x 0x 900x 900x ox ox ox ox
b 2223333233333 32 3300202 2323323322223282333222 3283320022233 2322232323¢82222%2%4

XNEG INDICATES THF FIRST NEGATVE BALs MAY KECOME FOSITIVE LATER.

WOULD YOU LIKE TO RELEASE ANY OF YOUR FILANNFD ORDERS INPUT YES OR NO.wes
HOW MANY ORDERS WOULD YOU LIKE TO RELEASE? 10=10 1=0103

IN WHICH WEEK 1S THE 1 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 701
IN WHICH WEEK IS THFE 2 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 702
IN WHICH WEEK IS THE 3 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 703

WOULD YOU LIKE TO CANCEL. ANY OF YOUR ORDERS INFUYT YES OR NO.ro

WOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INFUT YES OR NO.no
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Table 6,1. (cont'd,).

WOULD YOU LIKE TO REFLENISH ANY OF YQUR BROTTLE SAFETY STOCK? INFUT YES OR N
0.no

EVEN THOUGH YOU HAVE A WORK RULE CONCERNING EMPLOYEES SMOKING IN THE WAREHOUSE A
FIRE WAS STARTED WHEN AN EMPLOYEE FAILED TO FUT OUT HIS CIGARETTE. LUCKLY THE
FIRF WAS EXTINGUISHED RAFIDLY AND ONLY TWO FAILLETS OF CAF WERE DESTROYED.

YOUR ACTUAL REQ OF CAF INCLUDING SCRAF EQUALED 0
IF YOUR SAFETY STOCK CANNUT HANDI.LE THE COMMING ORNER YOU BRTTER EXFEDITE AN ORIDE
R VERY QUICKLY OR YOU WILL STOCK QuUT!

ITEM-CAF
FFART=-4123 SPECIFICATION DAIE~ 41078
VENDORS- 2 ORDER @-500000 K SCRAF FACT- 3 PERCENT
76
23 LEAD TM- & WEFKS SAFETY STK- 300000
Q REQ/UNIT- 24
YOUR STOCKPILE OF 0 WILL BE AVAILABLE IN WEEK 0.
YOUR SECOND STOCKFILE QF 0 WILL BE AVAILABLF IN WFEK 8.
*NEG

(1000)%XXCURRX 2 x I x 4 x S x é6%xx 7%x 8x%x 9 x 10 x 11 ¥ 12 x
bt 222230308220 222303 2032000202220 2083032003330 3000333020203 2002023222¢%24
REQUIREXX ox gasx 0% 888x% 888x Oxx 8R88x 8R8x 8RBx 888% 888x% ox
P22 2233323222322 222328002328022222332232220¢20322 02283220 2233322202342¢2¢2%¢4
SCH RECxx 0ox S00x 0%13500%x S00% oxx ox O0x Ox Ox ox ox
p 223233+ 233 2333308302383 03232233233 233023802388203323323822322328322¢¢%%% ¢4
PTS INVEX 212% 176X 174% 436X 48X 48%Xx 840%X1728%X2616%X3504%4392%4392%
f 2323332322332 32223203233 2323022322322 32230203¢338222233¢222832332332¢3234
FPLD ORN%XXx1000%1000%x1000%1000% S500x% 0Xx%x1000x% 0%x1000x% 0%1000% 0x
1322333393233 332220322288333233022 8333033333333 22 2283330223322 2200343282%234

xx FROZEN PERIOD xx
p 2222332232322 0383202233028332 2284

X 13 % 14 x 15 x 14 ¥ 17 x 18 x 19 x 20 x 21 x 22 x 23 x 24 x 27 x
032332233333 3323¢2 203330223 2¢832282323232223233333323222233232322322823 2232233
RFQ x 888x Oox 888x% 0x 888x Ox 888x 888x 0x 888x 0% 48X 0x
p3 3323333333333 325232232823223233 0802330332233 22332323223223223383232 2223
ECH x ox ox ox ox ox 0ox (¢} 3 ox ox ox ox ox ox
p 23233323 33333023232222229202223332232232233 230303220383 83 808202
ON HXS2B80%S280%6168%6168%X70546%X7056%X7944%X8832%88I2XKF720%XP720KXKXRXXNXXX
0333323333339 383223393222322323323 3232323238323 2323222222222830223223 22
FLD x S500%1000% 0%1000% 0%1000x 0X1000%x SO0x% ox ox ox ox
0223323332393 3323380300222220¢32¢2023 2222230332030 302233 8222823323 222334

*NEG INDICATES THE FIRST NEGATVE BAL» MAY BECOMF FOSITIVE LATER.
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Table 6,1, (cont'd,).

WOULD YOU LIKE TQ RRLEASE ANY OF YOUR FLANNEDN OROERS INFUT YES OR NU.ses
HOW MANY ORDERE WOULD YOU LIKE TO RELEASE? 10=10 1=0104

IN WHICH WEEK IS THF 1 QRDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 701
IN WHICH WEEK IS THE 2 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 ~?0O2
IN WHICH WEEK IS THFE 3 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 702
IN WHICH WEEK IS THF 4 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 7?04

WOULD YOU LIKE TO CANCEL ANY OF YOUR (ORDERS INFUT YES OR NO.rio

WOULD YOU LIKE TO EXFEDITF ANY QF YOUR ORDERS INPUT YES OR NO.wes
HOW MANY ORDERS WOULDr YOU LIKE TO EXPEDITE 10=10 AND 1=01702

IN WHICH WEEK D0 YOU WISH TQO EXPEDITE YOQUR 1 ORDER? 10=10 1=01 704
YOU HAVE 3 ORDER QUANTITIES SCHEDULED TO ARRIVE DURING THIS TIME PERIOD. HOW M
ANY OF THESE WOULD YOU L1KE Y0 ANVANCE? INFUT 10=10 1=01 .01
THE MAXIMUM AMOUNT OF WEEKS YOU CAN EXPEDITE THE ORDER IS 3 WEEKS. HOW MANY UWE
EKS WOULD YOU LIKE TO ALVANCE THE RECEIVAL? INPUT A NUMBER BETWEEN 1-6 3

IN WHICH WEEK DO YOU WISH TO EXFEDITE YOUR 2 ORDER? 10=10 1=01 ?0S
YOU HAVE 1 ORDER QUANTITIES SCHEDULED TO ARRIVE DURING THIS TIME PERIOD. HOW M
ANY OF THESE WOULD YOU LIKE TO ADVANCE? INFUT 10s=10 1=01 .01
THE MAXIMUM AMOUNT OF WEEKS YOU CAN EXPEDITE THE ORDER IS 3 WEEKS. HOW MANY WE
EKS WOULD YOU LIKE T ARBVANCE THE RECEIVAI.? INPUT A NUMBER BETWEEN 1-6 2

WOULD YOU LIKE TO RFPLENISH ANY OF YOUR CAP SAFETY STOCK? INPUT YES OR N
Q.no
WHILE DELIVERING A PAILLET LOAD OF LABEL TO ITS STAGING AREA A FORKLIFT WENT

OUT OF CONTROL. THE DAMAGES THAT FOLLOWED INCLUDED HALF OF THE ITEMS ON THE PA
LLET.

YOUR ACTUAL REQ OF LAREL INCLUDING SCRAP EQUAIED 0
IF YOUR SAFETY STOCK CANNOT HANDLE THE COMMING ORDER YOU RETTER EXFEDITE AN ORDE
R VERY QUICKLY OR YOU WILL STOCK OUT!

ITEM-LAREL

PART-2324 SPECIFICATION DATE- 71879
VENDORS- 10 ORDER Q@-500000 K SCRAP FACT- S PERCENT

Sé6

LEAD TM- 3 WEEKS SAFETY STK- 100000
Q RFQ/UNIT- 24

YOUR STOCKFPILE OF 0 WILL BE AVAILARLE IN WFEK O.
YOUR SECOND STOCKFILE OF 0 WILL BE AVAILARBLE IN WEEK 8.

XNEG
(1000)XXCURRX 2 x X %x 4 x S x 6 xXx 7 x 8 %x 9 x 10 x 11 x 12 X
b2 2233222733028 202323228033 0232223322223222232220322822202322232332023323 2% %4
RFQUIREXX Ox 883x Ox 888x £88x Oxx 888x 888x% 888% 888x% 88BX ox
b2 2232228302238 33 2332233322233 2 3300033322233 2223320032222 2382322232322232%% ¢4
SCH RECxx 0ox S00x 0%x1000% ox oxx ox ox ox ox ox ox
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Table 6,1, (cont'd.,).

1338333333 33333333233333323332333333333333333333 3333338283333 33¢3¢335333%
FTS INUXX 423%x 8%  36X%x 148% 740X 740%¥1528¥2516%3404%4292%3180%S150%
1330233233233 033333333333 83333333¢333333333330333333333233333333335¢33%7
FLD ORTixx S00x S00x 0%x1000%x1000% S00%%x1000%1000x% 0%x1000x 041000%
p333 2333333338333 ¢333333333333 3330333302823 3 3333333238 333333333233334%]
X FROZEN FERIOQD xX
1323233333333 3333333333¢333353 ¢3¢

X 13 x 14 x 15 x 16 % 17 % 18 x 19 x 20 x 21 x 22 x 23 x 24 x 25 x
200K 3K K KK KK 2K KKK KK KK KKK KK 33K K0 KK K20 2K 2K K K 0K 0K 2K K KK K KKK KK K K K K KK K K K XK KX K
REQ x 8e8x 0x 888x 0x 388x Ox 888x 833 0x 388€x 0x S383x ox
122332332033 333332233 323223332033 0032328220222282333 2330302033323 ¢%223 301
SCH x ox ox ox ox ox ox ox ox ox % ox ox ox
P2 2222923332332 2 002003002200 00233203233323222022233032332323222220223202 02424
ON HX8068%X8068R6956%6956X7844%7844%8732XFE20XKF620KKXKKXKKKXXXK KX K KKK KX
p 2223022202333 3228303 22033002832 020222832302330333332233 223323033339 329%34
FLD x Oox SQ0¥ 0%1000¥1000x% 0%x1000x% ox S00x 0%1000%x1000x ox
[ 2229230202 33302322320022323022223322823232222332¢3222332¢03333222023%2%2% 24

XNEG INDICATES THE FIRST NEGATVE BAl » MAY BECOME FOSITIVE LATER.

WOULD YOU LIKE TO RELEASE ANY OF YOUR FLANNFED ORDERS INFUT YES OR NO.ves
HOW MANY ORNERS WOULD YOU LIKE TO RFLEASE? 10=10 1=0103

IN WHICH WEEK IS THF 1 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 701
IN WHICH WEEK IS THE 2 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 7022
IN WHICH WEEK IS THF 3 ORNER YOU WOULD LIKE TO RELEASE? 10=10 1=01 704

WOULD YOU LIKE TO CANCEL AMNY OF YOUR ORDERS INFUT YES OR NO.ro

WOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORNERS INFUT YES OR NO.ves
HOW MANY ORDERS WOULD YOU LIKE TO EXFEDITE 10=10 AND 1=01701
IN WHICH WEEK DO YOU WISH TO EXPEDITE YOUR 1 ORDER? 10=10 1=201 704

YOU HAVE 3 ORDER QUANTITIES SCHEDULED TO ARRIVE DURING THIS TIME PERIOD. HOW M

ANY OF THFSE WOULD YOU LIKE TO AIIVANCE? INPUT 10=10 1=01 .01
THE MAXIMUM AMOUNT OF WEEKS YOU CAN EXPEDITE THE ORDER IS 1 WEEKS. HOW MANY
EKS WOULD YOU LIKE TO ADVANCE THF. RECEIVAL? INPUT A NUMBER BETWEEN 1-6 .1

WOULD YOU LIKF TO REFLENISH ANY OF YNUR LAREL SAFETY STOCK? INPUT YES OR N
O.no
A FHYSICAL INVENTORY OF CARTON HAS JUST BFEN COMFLETED.

THE PHYSICAL INVENTORY HAS RFVEAI ED THAT YOUR INVENTORY IS .10 FSERCENT LOWER TH

AN YOUR SCHEDULE INNICATES. THIS INVENTORY SCHEDULE WILL BE CORRECTED.

YOUR ACTUAL RFQ OF CARTON INCLUDING SCRAF EQUAIED o

ITEM-CARTON



246

Table 6,1, (cont'd,).

FART-7922 SFECLFLICATIUN UAik-1022.7/

VENNORS- 46 ORNDER Q-100000 K SCRAF FACT- T FERCENT
20
LEAN TM- 2 WEENS SAFETY STK- 200090
Q@ REQ/UNIT- 24

YOUR STOCKFILE OF O WILL BF AVAILABLE IN WFEK 0.
YOUR SECOND STOCKFILE OF 0 WILL BE AVAILARLE IN WEEK 3.
XNEG

(1000)%XCURRXx 2 x 3 x 4 x S x &6 %xx 7 x 8 %x 9 x 10 x 11 % 12 x
1 2232023323223 8200222200 3232230030200 232233222228230232293232223222¢¢8¢2]
RFQUIREXxX Ox g288x Ox 888x 838x Oxx £88x S88x% S888x 3R8x 883x ox
1322202332202 333323232303202220322200222223232203320233¢233022¢2328203924
SCH RECxx 0x ?00x 0x 200x ox oxx ox ox ox ox ox ox
L 222220333320 82820202233223330320 3023303383323 90202393333223823382283%¢ ¢4
FTS INVXX 180% 192% 192% 496X1384%X1384X%%2272%3160%4048%X49346%X5224X5L24%
1222222822323 2833322890033222332322203082003222033¢23333293323232233380%%
PLD ORNxXxx 0Xx 600% 900x 0% 800X P00x%xx F00% F00x 900x 0x 9200x [02
1222333223333 233322333 203209322232 23233222338233 2333302332333 383323228334842%]

X FROZEN PERIOD x%
1322223322233 3322003332238 3222242

X 13 x 14 X 15 x 16 x 17 x 18 x 19 x 20 x 21 % 22 x 23 %x 24 x 25 x
KXKRKKAKK KKK RK KKK KKK KK KKK KK KKE KRR KKK KX KKK KKK
REQ % 888x 0x 888x Ox -883x 0% 888% B8E8x O% 888x 0x 858x% ox%
L3 2222222002320 0220202t 83 3233323338080 0002202233020 23 2830230333 3233324 4
SCH x ox ox ox ox ox ox ox ox ox ox ox ox ox
1232320333833 8393222232323 33 3838333030233 23323303 323333283323 233 300333494
ON HX86712%6712%7600%X7600%8488%X8488XFT 74 XXXEXXXXKXERRXKXKRKXKXXXXXXKK XXX
(322333223333 333323333333¢232023323 3333333383223 3333333322333333223808¢%424
PLD x 900x 0x 900x ox 800x%x 900x 0x 900x 0% 900x 0x 900x% 900x
b3 223222383233 2332333323833233203022223 3823332233233 33233333232332333332333842%4

XNEG INDICATES THF FIRST NFGATVE BAl.» MAY BFCOME FOSITIVE LATER.

WOULD YOU LIKE TO RELEASE ANY OF YOUR FLANNEDN QRNERS INFUT YES OR NQ.yes
HOW MANY ORDERS WOULD YOU LIKE TO RELEASE? 10=10 1=0102

IN WHICH WEEKN IS THF 1 ORNER YOU WOULD LIKE TO RELEASE? 10=10 1=01 7?02
IN WHICH WEEK IS THE 2 ORNER YOU WOULD LINKE TO RELEASE? 10=10 1=01 703

WOULD YOU LIKE TO CANCEL ANY OF YOUR ORDNEKRS INFUT YES OR NQ.no

WOULD YOU LIKE TO EXPEDITE ANY QF YNUR ORMNERS INFUT YES OR NO.ro

WOULD YOU LIKE TO RFPFLFNISH ANY OF YOUR CARTON SAFETY STOCK? INFUT YES OR N
O.no
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Table 6,1, (cont'd,).

00 YQU WANT TO CONTINUE THFH SIMULATION FOR ANOTHFER WEEK.
NO - INFUT NOno

THE TOTAL COST SFPENT TO MAINTAIN INVENTORIES FOR ROTTLE
1O0TAL PURCHASING COST FOR THIS ITEM = s 0.00

COST TO MANIPULATE ORDERS =% 2631.20
COST PENALTIES =% 0.00
COST TO HOLD INVENTORY =% ?8.56

THE TOTAL COST SFENT TO MAINTAIN INVENTORIES FOR CAF
TOTAL PURCHASING COST FOR THIS ITEM = 8 16748.00

COST TO MANIFPULATE ORDERS =8 $53300.00
COST FENALTIES =4 0.00
COST TO HOLD INVENTORY =3 217.80

THF TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR LAKEL
TOTAL PURCHASING COST FOR THIS ITEM = $ 2925.60

COST TO MANIFULATE ORNERS =% 1380.00
COST PENALTIES =3 0.00
COST TO HOLD INVENTORY =3 19.47

THE TOTAL COST SFENT TO MAINTAIN INVENTORIES FOR CARTON

TOTAL. PURCHASING COST FOR THIS ITEM = ¢ 0.00

IF YFES- INFUT YCL. IT

=9 272%9.76

= ¢ ©&5S17.80

= ¢ 1399.47
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Table 6.1, (cont'd,).

COST TO MANIPULATE QRNERS =% 1710.00

COST FENALTIES =3 0.00

COST TO HOLD INVENTORY =3 46.65

THF. TOTAL COST SFENT TO MAINTAIN INVENTORIES FOR TEST =3 274.83
TOTAL FURCHASING COST FOR THIS ITEM = $ 0.00

COST TO MANIFULATE ORMNERS =s 0.00

COST PENALTIES =$ 0.00

COST TO HOLD INVENTORY =1 274.83

TOTAL COST TO MAINTAIN ALL INVENTORIES IS EQUAL. TO XXX $ 61678.51 XXxxx
TOTAI COSTS TO PURCHASE ALL ITEMS IS EQUAI. TQ XXXX $  19673.60 KXXX

SALES DURING THF. SIMULATION = ¢ 40684.77

TOTAL FROFIT = 8 -40667.34

THIS SIMULATION WAS DESIGNK) TO GIVE FACKAGING STUDENTS A KEROADER VIEW OF THF
WAY PACKAGING INTERFACES WITH OTHER DEFARTMFNTS.

SOME OF THE SITUATIONS THAT YOU WERF FACED WITH ARF NOT CONSIDERFD TO BF COMMON
FVERY DAY FROBLEMS. IN FACT SOME OF THE FROBLEMS OCCURF VERY INFREQUENTLY IN

A REAL LIFE ENVIORNMFNT. IT IS FOR THIS REASON YOUR FERFORMANCE DURING THIS
SIMULATION WILL NOT HAVE ANY DIRFCT BEARING ON YOUR COURSE GRAMNE.

IF YOU HAVE ANY QUESTIONS CONCERNING FPORTIONS OF THIS FROGRAM YOl SHOULD
RFFER TO THE THFSIS ENTITLED!

AN EVALUATION AND CONTROL SIMULATION OF A FACKAGING
FRODUCTION SYSTEM

BY
KEVIN KAJIYA

SCHOOL OF FACKAGING
MICHIGAN STATE UNIVERSITY

JUNE 1980

PLEASE TAKE A FEW MINUTES TO FILL OUT THE FOLLOWING EVALUATION FORM.

THIS FORM SHOULD BE TURNFD IN TO THF INSTRUCTOR OF YOUR COURSE.

THANK YOU

KEVIN KAJIYA
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Table 6,1, (cont'd,).

EVAI UATION OF THF. SIMULATION

—~=—===- TERM ———ecccm————— PROF OR INSTRUCTOR

WHAT IS YOUR QVER AlLL OFINION OF THF SIMULATION?

WHAT DID YOU LEARN FROM THE SIMULATION?

PLEASE LIST ANY SFECIFIC WAYS IN WHICH THIS
SIMULATION COULD BE IMPROVED.

1.
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Table 6.1, (cont'd.).

WHAT IMFROVEMFNTS SHOULD EE MADE ON THE USERS MANUAL?

IF THIS TERMINAI. FPRINTS - END  THSKMK- INFUT-
1.0OGOUT,T.

END THSKMK
«610 CF SECONDS EXECUTION TIMF

READY 16.23.04
logout»rt.

JOB COST: ¢ 3.53



MODEL 11
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PROOUCT LINE  THSISOL
INFORMATION PRODUCT!ON BQTTLE CAP LABEL
F'rn ¥

1321 2222 Lhdsdy 1
SPEC DATE 0b2580 090476 os1078 071879
VENOOR 1 —_ 23 2 10
VENOOR 2 — oy 76 ANY
VENOOR & _ — — —

“o

ORDER QuA 11,000 250,000 900, 000 550, 000
LEAD TIrE 1 week 6 weeks 6 weeks 3 weeks
SCRAP FACT,

— Z = %
QUAN/UNIT 1 24 2% 2.
QUAN/PALLET 1826 1826 350,000 | 225,000
8Ea 1. 50,000 200, 000 150, 000 150, 000
DOWN TIME
SALES PRICE 1.5 x COST | 79.00/M 22.80/M 6.90/M
OVERNEAD __
MARKETING FORECAST

N | res | mar | apr | may | uun | | avc | ser | ocr | wov | oec
/M 28/mM1 35/m | 21/M | 29/M 35/M | 28/M |34/M Jlo/M 30/M | 23/M | 26/M

x UNION NON-UNION

OTHER NOTES:

Figure 6,2,

Product information

sheet model 2,
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Table 6,2

PROOF MODEL 11

13336222 05/02/80 MSU-FREND 03.18
CPORT S21

05/702/80 +MSU HUSTLER 2 LSDh 49.53

TYPE PASSWORD» PN+ AND USER ID.
BEGEEREBER841 LOCKHART .

SS13056s USFR 4% (S116+P 52)
LAST ACCESS: & 05/02/80 13:35
RUNS: 174 PN RALANCE: s 43.78

READY 13.36.3S5
ATTACH!K KAJIYA»PROGRAM FOR PKG 425.
ATTACH»KKAJIYA s PROGRAMFORPKG425 .

READY 13.36.59

EXECsK KAJIYA.
ATTACHyPKGPF1+PROFCTA2S.
ATTACH» TAPE70+,KAJ70.
ATTACH» TAPE14rKAJ14.

EXEC BEGUN.13.37.1S.

SOCKET=116

04/24/80 CYBER7%0

WHICH TYPE OF SIMULATION WOULD YOU LIKE TO TRY? INPUT - 1 FOR EXERCISE» INPUT
- 2 FOR A GUINED STMULATIONs OR INPUT - 3 FOR A RANDOM SIMULATION. 2
PLEASE INPUT YOUR RFGUILAR 40 HOUR WORK WEEK PRODUCTION CAPACITY/CASES. 100000=
100000 10000=010000 31000=00310007011000

ITEM-THSTSOL

PART-3321 SPECTFTCATION DATE- 42%R0
VENDQRS~- IN HOUSE ORDFR Q- 11000 K SCRAP FACT- O PFRCENT
| FAD TM- 1 WFEKS SAFETY S&TK- 15000
Q RFQ/UNIT- 1
YOUR STOCKPILF OF 0 WILL BFE AVATLARLE IN WFEK O.

YOUR SECOND STOCKFILE OF 0 WILL BF AVATLARLE IN WFFK S0.
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Table 6,2, (cont'd.).

ANEG

(1000)XXCIIRRX 2 x 3 x 4 %x S x 4 %Xxx 7x 8x 9 x 10 % 11 x 12 x
b3 2222232332322t edt ettt deeet ettt s sitiiesesees st oottt
SALES 3x ax ax 8x /x fX /XX 8x 8x 8x 10x 10x 10x
(2233322232800 2 3333233300283 00 0320282333023 2332022333302 22233 002333008444
PRODUCTxx ox ox ox ox ox oxx 11x ox ox ox ox ox
1332322333333 22328 232203232 223222332232332222020802230330332223223222232222¢824
FIN INVXX 42%x 34x 246% 186x 10x 2%% S5x 3x 11x 21x 31x 41x
1223328222283 8333338223330 2332323232033 3332 2333333233323 23333¢302328238322434
PLD PRDxXx ox ox ox ox ox oxx 11x 11x ox 11x 11x 11%
L 2239202283333 2823332333322 333232332 333332223332 33220300223333023 2333323324

xX FRQOZEN FERIOD %

P22 2332233332333 2333233302028328 84

X 13 % 14 X 15 % 164 X 17 X 18 X 19 x 20 x 21 x 22 x 23 % 24 x 25 x
p 2322233823823 033 2332302323233 33 2823233233 ¢83233202832233233233338283244
SALEX 10X 8x ax a8x 2} 4 ax 8x 8x 8x 8x 8x 8x 8x
p 2232222238323 8323222332383 382303 4333333233383 28 230303332323 333 3338234844
PRODX ox ox ox ox ox ox ox ox ox ox ox ox ox
b2 232223222223 303 3322002233383 23323338322032830323 2232333833333 83232442
ON Hx S1x S9x 472 7% 83I%x 91X 99% 107x 115x 123% 131x 139% 147%
b 222328302332 223203322233233220283333 833233333 33233 3232032230332 23233238432%4
PLD X 11Xx 131X 0ox 11x 11x 11X ox 11x 11x ox 11x 11x 11x
p 222233223223 03033333 83322323230 ¢332322333342023332 3333022 23233238232232%

XNEG INDICATFS THF FIRST NEGATVE BAl.» MAY BFECOME FPOSITIVE LATER.

ITEM-BOTTLE
PART-2222 SPECTFICATION DATE- 90474
VENDORS- 23 ORDER @-2%0000 K SCRAP FACT- 2 PFERCENT
34
LEADR TM- 6 WFFEKS SAFETY STK- 600000
Q@ REQ/UNIT- 24
YOUR STOCKPILE OF 0 WILL. RE AVAILABLE IN WFEK 0.

YOUR SECOND STOCKPILE OF 0 WILL RE AVATLABLE IN WFEK S0,
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Table 6,2, (cont'd,).

XNEG

(1000)X%XCURRX 2 x I X 4 x S x 4 %xx 7 x 8x%x 9 x 10 x 11 % 12 x
833323333838 3333333333333333238333°22038333232333332323233322323 03838344
REQUIREXX ox ox ox ox 0% 264%X% 264%x 264x OX 264% 264x 264X
1233833332333 23333383323323233233323283232832 2038332283223 20332833 0333034322
SCH RECxx ox ox 0ox 200x 0ox 2%0xx ox ox ox ox ox ox
P33 3383833330333 8323233323233333223332323223232343323032308232283¢8 02033482241
PTS INUXX 200% 200X 200%x 400% 400x 384X%XX 122X 142X 142X 406X 670%x 934x
13330333332 833333333323338332338332323232¢23233333223383233323833238232332%%4
PLD ORDxxXx ox ox ox ox 250x 2%50xx%x S500x 250x% 0ox 250x 250x 250x
1333833388323 333532332832332233¢233323232330333332038232222322232322322224%24

xx FROZEN PFRIOD xx

EXXXKEERXRXKKKXKXXKRXXKEXEX KKK XXX

X 13 X 14 x 15 X 14 X 17 x 18 ¥ 19 x 20 x 21 %X 22 x 2% X 24 x 2T x
$3 33323030323 03323823 0338332224333 3203333832833¢3 2323332232328 3 232328333
REQ X 264% 2464x OX 264X 264X 264X 0X 264% 264X OX 264% 264% 264%
j3 8333303333033 03383 3033332223 23223303323¢3223323 3332223323 2332233283232% 24
8CH x ox ox ox ox ox ox ox ox ox ox ox ox ox
P 238323333 63333323332328233323332332322333¢3338302232333323833323234322%234
ON HX1198%X1442X1442X1726X1990X22S4%22%4X7518%X2782%2782%3046%3310%3574x%
P 3238382333323 0283 3383032383 ¢3333¢833¢332 2323133332228 0232323032344 T
PLD % ox 250% 250x 0ox 2%50x 2%50% 250X 0x 250% 250x 250x ox 250%
b2 8330203223333 093 833232333223 23223223233232833¢23233233 238432332328 32%12 4

XNEG INDICATES THE FTIRST NFEGATVF BALs MAY RECOME POSTITIVF LATER.

ITEM-CAP
PART-4444 SPECIFTCATION DATE- 41078
VENDORS- 2 ORDER R-900000 K SCRAP FACT- I PERCENT
76
LEAD TM- & WFEKS SAFETY STK- 300000
Q RFEQ/UNTIT- 24
YOUR STOCKPILE OF 0 WILL BE AVATLARLE IN WEEK O.

YOUR SECOND STOCKFTILE OF 0 WILL BE AVATLARLE IN WFEK S0.
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Table 6,2, (cont'd,).

XNEG
(1000)XXCURRX 2 x 3 X 4 X S x 46 %xx 7 x 8x 9 x 10 x 11 x 12 %
KEEXXXKEKK KKK KKK EEX XKL EE KRR KX XXX KKK KKK X
REQUIREXX ox ox ox ox 0OX 244Xx%x 2464%x 2464x 0x 264% 264% 264x
(2222222393 333333332222332333200222233382323383308333333223233232333¢¢%1
SCH RECxx ox ox 0%1000x ox oxx ox ox ox ox ox ox
b3 222t et 2230033320020 33303 2032202222233 3323383833388 833232322%823
PTS INUXX 150X 150% 150X1150X115%0% R84A%XX 422k 358% 3IS8%x 94x% 170% 434x
pitt oottt 2ttt s diitttet s ittt oot s e 8823300202330 8 302032338424
PLD ORDxx ox ox ox ox ox oxx ox ox ox 900x ox ox
[ 3233022280332 233203322332 832283033303 332 28320382333 32233023202323 3838344
xX FROZEN PERIOD xx
P2 23332333833 28833 0332332333233 8% 2]

X 13 X 14 X 1S %X 14 X 17 x 1R X 19 X 20 x 21 x 22 x 23 % 24 x 25 x
b 2333233332333 2233233333303 33 23323332 23338283223332333 3333322302232+ ¢283¢44
REQ X 244x% 264x 0% 264% 2464% 244X 0% 264x 264x 0% 264% 264x 264x
EEXXXXEKEXXXKEXR AKX KX XX LR XEAR KRR XXX XXX RKE KRR XK K KRB K EXRX KR AR KX XX KX XK
SCH x ox ox ox ox ox ox ox ox ox ox ox ox ox
p i 22222 e sl tdisetdteddotesedsotessesitdi s ssdossstesiittds it
ON HX 498X 942X 942X1276%1490%17%4%17%4%2018%2282%2282%25446%2810%3074%
EXXXEXXXXEX XXX KRR EE KX EXXXEAEXEX KRR XK XXX ERRKKKXER AR KX AR XX R E XXX XXX XXX
PLD x 0x 900x ox ox 0% 900x ox ox ox 0% 900% ox ox
XXXXXXKEKKKKREKKEEK KRR XXX XK RKKERK XXX KE KK KRR KKKEXARKXAKREKKXRXXRX XK KK

XNEG INDICATES THE FTRST NFGATVE BAL» MAY BFCOME POSTTIVE LATER.

TTEM-LABEL
PART-1111 SPECIFICATION DATE- 71879
VENDORS- 10 ORDER @-450000 K SCRAP FACT- S5 PFRCFNT
ANY
LEAD TM- 3 WFEKS SAFETY STK- 100000
Q RFQ/UNTT- 24
YOQUR STOCKPILE OF 0 WILL BE AVAJLAKLE IN WEFK 0.

YOUR SECOND STQCKPILE OF 0 WILL BF AVATLABLE IN WFEK S0.
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Table 6,2, (cont'd,).

ANEG
(1000)X%CURRX 2 x 3 x 4 x % X 6 xx 7 x 8 x 9 x 10 x 11 x 12 x
P22 3320233233230 32 8330230338333 232332¢33330333833332308203388322330382342¢24
RFQUIREXX ox ox ox ox 0% 264%x 264x 264% 0X 264x 244x% 264x
p 3232328333393 33333838333 5038200823 3823 8202383032223 33232 3333333333 23¢4¢]
SCH RECxx ox ox 0x1000% ox oxx ox ox ox ox ox ox
£ 333233833333 3338333383393333393 0233233232333 32232 230332323333 328333338338%4
FPTS INVXX 150X 150X 15%0%X1150%1150% R84x%X%X 622x 358x% 358%x 94x 170X 434x
b3 8333303333333 333383305302332332322 2222233002022 0002302823323 3233833383283%4
PLD ORDxx ox ox ox 0x ox oxx ox ox ox ox ox ox
1 3333333333333 33383333333 3833392022323 32333333332333 033333332 3333322322% %4
xx FROZEN PFRIOD XX
EXAXXEEXXKXKKXXRKKKEXXXRKXXEXXXEE XXX

X 13 %X 14 x 1S x 14 X 17 X 18 X 19 %X 20 x 21 % 22 %X 23 X 24 x 25 %
b2 22222222332 0233 2223322332233 0838332833333 23333233 33322223333 33332348224
REQ % 264% 264x 0X 264X 264X 264X 0% 264k 264x OX 264X 264x 264X
b2 22232222832 023 3322320838003 33023332233333 2333323333222 3333232203 833344
SCH x ox ox ox ox ox ox ox ox ox ox ox ox ox
p3 2233232233232 23022023322 833 3382332333332 2333 0333322333323 333322 833224424
ON HX 698X 942% 942%1224X1490%1754%17354%2018%2282%228282546%2810%3074%
p 223382223333 23333 2333233333333 2233322303323 23 33303323333 202332 28332824
PLD X 450% 450x ox 0x 450x ox 0% 450% A450x% ox 0% 450% ox
P 23323333323 433333232833232338323333 2333333383333 3 33333333233 83¢23222233%

XNEG TINDICATES THE FIRST NEGATVUF RAL» MAY BECOME POSITIVE LATER.

A GROUP OF WORKFRS HAS APPROACHFED YOU AND INFORMED YOU THAT THEY ARE VFERY DISATI
SFTED WITH THE WAY MANAGEMENT TS HANDI.ING THFIR BFNIFITS « THEY HAVE
FOLLOWED THE GRETVTENCE PROCEDURE AND WOULD LIKF YOU TO TAKE SOME FORM OF ACTTO
N. FELLOW WORKERS HAVE SAID THAT SIMILAR TNCINFENTS HAVF LED TO WORKER WALKOUTS

WHEN NOT HANDLED PROPERL.Y. IF ONFE OF THFSF WALKOUTS OCCURES IT WILL MOST LIKFLY
HAPPEN IN WEEK 8.

HISTORICALLY WALKQUTS AND STRIKES OF THIS NATURF HAVE LASTFD TWQ WEEKS. YOU HAV
E FOUR ALTERNATIVE MFTHONS OF HANDL ING THE SITUATTON. THFSF ALTERNATIVES ARF:

1. TO USE INCENTTVES WHICH WILL HOFFFUI LY ELIMINATFE. THF POSSIRILITY OF A
STRIKE. THESE TNCENTIVFS WILL COST THE AMOUNY LISTED IN TAKLE 6.

2. PLAN TO HIRE OUTSIDF PFOFLE NURING THF WFEKS OF THE STRIKF.

%¥. TO BUILD PRONUCTION AND STORE FINTSHED INVENTORTESIN A PURI IC WAREHOUSF.

4., TO DO ABSOLUTELY NOTHING ANDN NTISREGAURN THE WORKERS GRIEVJIENCF.

INPUT THE NUMBER OF THE WAY IN WHICH YOU WOULD LIKE TO HANDI E THF STITUATTION.2

YOUR ACTUAL RFQ OF THSISOL INCLUNTNG SCRAP FQUALED 8000
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Table 6,2, (cont'd.,).

ITEM-THSTISOL

FART-3321 SPECIFTCATION DATE- 42580
VENDORS~- IN HOUSF ORDFR G- 11000 K SCRAP FACT- O PFRCENT
LEAD TM- 1 WFEKS SAFETY STK- 15000
Q@ REQ/UNIT- 1
YOUR STOCKPILE OF O WILL BF AVATLARLFE IN WFEK 0.
YOUR SECOND STOCKPJILE OF 0 WILL BF AVAILABLE IN WFEK 8.
INEG

(1000)%XXCLIRRX 2 x 3 x 4 %x S x 46 %xx 7 x%x 8x%x 9 x 10 x 11 x 12 x
L2222 et i e dsetddetitedsetdottsse st s tiitiisstidissdst s tittsds
SALES xx ox 86X /x ax ex /xx 8x 8x 8% 10% 10x 10x
L2232 2222223422233 23322332232 0233 233300330233 03 8332332323003 32333 2333233341
PRODUCTxx 0x ox ox ox ox oxx 11x ox ox ox ox ox
L3 2233222332283 2332 023220323332 33 3233323320833 33383320333223322233323382%4%
FIN INVXX 42% 34% 24Ax 18 10x 2%% Sx 3x 11x 21x 31x 41x
b2 3322222333338 03 23333333083 823333333223333223332 0033333333833 32322328¢24
PL.D PRDXX ox ox ox ox ox oxx 11x 11x ox 11x 11x 11x
P2 b2ttt s e dfddsstt ot sdsssssiiotetitddsssssstttitsssssstetintsy

xx FROZEN PFRIOD xx
EXXXXEAKXXXXXXERXXAXKKEEXEER XX KKK R

X 13 %X 14 X 15 X 14 X 17 %X 18 X 19 X 20 % 21 X 22 x 23 x 24 x 25 x
EXEXXXXEEXXXXEX XXX X XREEEXR AR E XX KEREEEERX XXX XXX KKK XXX KRR ERRR XXX XK KKK K
SALFx 10x 8x 8% 86X “§x /% ax * 8x 8x 8x 8x 8x 8x
EEXXXXXKRKKEXKXXKKEXEXEAKEAXEKRKXEXXKXEKEAEEXXKKEXREXKXRKX KX KX RKXRAK KX K
PRONX ox ox ox ox ox ox ox ox ox ox ox ox ox
b2 233223223 tedstedst it st eddsdssssdssstitsdsseiststitttesstiseesssd
ON Hx Six 59% 47% 75x 83Ix Q1% 99% 107% 115x% 123x 131% 139%x 147x
p 33232332823 03383 3323333332333 832323323¢338333233 230332303333 28238343¢%%4
PLD X 11X 11x ox 11x 131x 11X ox 11x 11X ox 11x 11x 11x
EXXXRXKKKRXXREXEZRRAXXKXEKR XXX XX ERKEXERAKXK XXX KKK KR XXX XXX X KKXXAKKXKXRR

XNEG INDICATES THE FIRST NFEGATVUF BALs MAY RFCOME FOSITIVF LATER.
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Table 6,2, (cont'd.,).

WOULD ¥0U LIKE TN RFELEASF ANY OF YOIUIR PILANNEDN ORNFRS INPUT YFS OR NN.YES
HOW MANY ORDFRS WouLD YOu LIKE TO RELEASE? 10=10 1=0101
IN WHICH WEEK TS THF 1 ORDFR YOU WOULD LIKE TO RELEASE? 10=10 1=01 7?11

WOULD YOU LIKE TO CANCEL ANY OF YOUR ORDFKS INPUT YFS OR NOJNO
WOULD YOQU LIKE TO EXPEDTTF ANY OF YOUR QRDFERS TNFUT YES OR NO.NO

WOULD YOU LTKE TO REPIENTSH ANY OF YOUR THSTISOL SAFETY STOCK? INPUT YES OR N

0.YES
HOW MUCH OF YOUR THSISOL STOCK WOULD YOU LIKE TO TRANSFER? IE 100000 = ONE
HUNDRED THOUSAND. 10000=010000,010000

FOR THIS PART THERE WERE NO MAJOR PROBI EMS FOR .THF WEEEK.

YOUR ACTUAL RFQ OF ROTTLE INCLURTNG SCRAP EQUALFED 0o

ITEM-BOTTLE

PART-2222 SPECIFICATION DATF- 90474
VENDORS- 23 ORDER Q-2%0000 K SCRAP FACT- 2 PFRCENT
34

LEAD TM- & WFEKS SAFETY STK- 400000
Q@ RFQ/UNIT- 24

YOUR STOCKPIL.F OF 0 WILL RF AVATLABLE TN WFEK O.
YOUR SECOND STOCKFPTILE OF O WILL BF. AVAILARIF IN WFEK 8.
XNEG

(1000)XXCURRX 2 x 3 %x 4 x S x 4 %X 7 x 8% 9 x 10 % 11 x 12 %
(222223333332 23333328333222233332 2233332222333 3 3222333333323 3223332824 %
REQUIREXX ox ox ox ox OX 244X%XX 264X 264X 0% 264X 264% 264Ax
1322333333333 3222233 2233333333302 233333¢2323 233332233233 33333382233323% 4]
SCH RECxXxX ox ox ox 200x ox 2%0xx ox ox ox ox ox ox
b2 2332393338333 3 3328333322332 2233333222 2223333233832 0333333223223 332¢234
PTS INVXX 200X 200% 200X 400% 400% 384A%X 122% 142% 142x 406% 470%x 934x
p 32233333332 023802322333 8322333332223 33¢2222333232223323333¢2223333¢233244
PLD ORDxx ox 250x ox 2%0x 2%0x%x 2%0x%x 250% 250x 0x 250% 250% 500x
p3 2322233333323 33 02328333322 33338 233333322 23332 2232233333338 8328332888334

xx FROZEN PFRTQD xx
b2 2233338828332 02333333323¢233334
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Table 6,2, (cont'd,).

X 13 X 14 X 15 X 14 X 17 x 18 %X 19 x 20 x 21 x 22 x 23 x 24 x 25 x
132228233833 223333223322833333232380332223223333323220233283928322280822 244
REQ X 2464x 244x 0X 244X 2A4X% 244X 0x 264% 264x 0Ox 264% 254x% 264x
b 222 2202333393333 333333332332 83323223300233892332222323 382220003028 8202%4
SCH x ox ox ox ox ox ox ox ox ox ox ox ox ox
b 22332002322 edtteds e ss s ss ettt et sttt s e iiit s eiiitissss ey
ON HX1198X1442X1442X1724X1990%2254%2254%X2518%2782%2782%3046%x3310%3574x
p 2223222283238 2233220823330 03083323032 0233333 222302333330 222322 2208344
PID x ox 2%50x 2%0x 0x 2%0x 250% 2%50x% ox 250x% o% ox ox ox
p 222 2222333332399 382233323823202233 8232222333393 32333233233283 00833328344

XNEG INDICATES THE FIRST NEGATVUF RAl.» MAY RECOME POSTTIVF LATER.

WOULD YOU LIKE TO RELEASE. ANY OF YOUR PLANNFD ORDERS INPUT YES OR NO.YES
HOW MANY ORDERS WOULD YOU LIKE TO RELEASE? 10=10 1=0101
IN WHICH WEEK IS THE 1 ORDER Y(QU WOULD LIKE TO RELEASE? 10=10 1=01 702

WOULD YOU LIKE TO CANCEL. ANY OF YOUR ORDERS INPUT YES OR NO.NO
WOULD YOU LIKE TQ EXFEDITE ANY OF YOUR ORDFRS INPUT YES OR NO.NO

WOULD YOU LIKE TO REFLENISH ANY OF YOUR ROTTLE SAFETY STOCK? INPUT YES OR N
0.NO

EVEN THOUGH YOU HAVE A WORK RULE CONCERNING EMPLOYEES SMOKING IN THF WAREHOUSE A
FIRE WAS STARTED WHEN AN FEMPLOYFE FAILFN TO PUT OUT HIS CIGARETTE. LUCKLY THE
FIRE WAS EXTINGUISHEN RAPINLY AND ONLY TWO PALLFT1S OF CAP WERE DESTROYED.

YOUR ACTUAL REQ OF CAP INCLUDING SCRAP EQUALED o
TF YOUR SAFETY STOCK CANNQT HANDLE THE COMMING ORDFR YOU RETTER EXPEDITE AN ORDE
R VERY QUICKLY OR YOU WIlLL STOCK oQUT!

ITEM-CAP
PART-4444 SPFCIFICATION DATE~ 41078
VFNDORS- 2 ORDER Q-900000 K SCRAF FACT- 3 PFRCENT
74
LEAD TM- 6 WFEKS SAFETY STK- 300000
Q@ REQ/UNTT- 24
YOUR STOCKPILE OF 0 WILL BF AVATLABLE IN WEEK 0.

YOUR SECOND STOCKPILE OF 0 WILL BF AVAILARLE IN WEEK 8.
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Table 6,2, (cont'd.).

XNEG

(1000)%XCURRX 2 x I x 4 x 5 %X 6 %X 7 x 8 x 9 x 10 x 11 x 12 x
1332333233 3322333 2033223382002 023322033382332223203382233¢833333¢033803828283 24
REQUIREXX ox ox ox ox OX 264X%X 244% 264X 0% 244% 264x% 244X
13323222228 222223333332333232333333333322222222323232222222382020233538%1%% 3
SCH RECxx ox ox 0%x1000x% ox oxx ox ox ox ox ox ox
2020202002000 2020202020200 0K 203 3020 0 3 20202 00 350 3020200 303020 2000 2K 200 20 0202000 22000 200K KKK K KKK KK K KKK K K
PTS INVXX ox ox 0X1000%1000% 734%XXx 477% 208% 20R8% 546x 320%x S84x
b33 3302222233202 23332283332023323 3332223333033 22893383282332322333332 24
PLD ORDXX 900x ox ox ox ox oxx 0x 900x% ox ox 0x 900x
033322232232 2333203332232 3333333333233322280 80023333322 2233232332323231 %4

xx FROZEN PFERTOD xx

1322222333 333333233323232222222 %24

X 13 X 14 x 15 %X 14 X 17 x 18 x 19 X 20 x 21 %X 22 x 23 x 24 x 25 x
P2 22223333223 332 002333223338 38322 223333222338 323¢00222323223223332223134¢24
REQ X 264x 264x OX 264X 244X 244x% 0% 2464% 264X 0% 264% 264x% 264x%
p3 23222322 s 233 edseds st it ediese st stedioibetss it tis s tssdsesdssy
SCH x ox ox ox ox ox ox ox ox ox 0ox ox ox ox
b2 3323302322333 2320330283283 8332338233233 3332 3320330230332 33 8238338344
ON HX 848%1112%X1112%1376X1440X1904%1904X2]148%2432%X2432%246946X29460%3224%
EEXXXXXEXERXKXKERXEX XX EEX XX EEX KK ERR KK KKK E KK KKK R RE KKK AR KK AR KRR KKK KKK
FLD % ox ox ox 0% 900x ox ox ox ox ox ox ox ox
j 233233323023 023 23323328233 33223 2833332233232 2332338332338 2332332328342 22324

XNEG TNDICATES THE FIRST NEGATVE RAl» MAY RFECOME FQOSTTIVE LATER.

WOULD YOU LIKE TO RELEASE ANY OF YOUR PI.ANNED ORDERS INPUT YES OR NO.YES
HOW MANY ORDFRS WOUL.D YOU LIKE TO RELEASE? 10=10 1=0101
IN WHICH WFFK IS THF 1 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 701

WOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR NO.NO

WOULD YOU LIKF TO EXPEDITE ANY OF YOUR ORDFERS INPUT YFS OR NO.NO

WOULD YQU LIKE TO REFILENISH ANY OF YOUR CAP SAFETY STOCK? INPUT YES OR N
0.NO
WHILE DELIVERING A FAILLFT LOAD OF LABEL TO ITS STAGING ARFA A FORKLIFT WENT

QUT OF CONTROL. THE DAMAGFS THAT FOLL.OWED INCLURED HALF OF THE ITEMS ON THE PA
LLET.

YOUR ACTUAL REQ QF | AREL INCLUNING SCRAP EQUALED (o]
TF YOUR SAFETY STOCK CANNOT HANNLE THF COMMING ORDER YOU RETTER EXPEDNITE AN ORDE
R VERY QUICKLY OR YOU WILL STOCK OQUT!
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Table 6,2, (cont'd.).

TTEM=-LABEL

PART-1111 SPECIFJCATION NATE- 71879
UFNDORS- 10 ORDER Q@-4%0000 K SCRAFP FACT- S PERCENT

ANY

LEAD TM- 3 WRFKS SAFFTY STK- 100000
Q@ REQ/UNIT- 24
YOUR STOCKFILE OF O WILL RF AVATI ARLE TN WFFK 0.
YOUR SECOND STQCKPTILF OF 0 WILL BF AVAILARLE IN WFEK R.
ANEG

(1000)%%XCURRXx 2 x 3 %x 4 %X S x 6 %xx 7 % 8x 9 x 10 x 11 x 12 x
f 2323232023302 23333233332830223023083323 2333328333333 2333332 ¢33322832% 44
REQUIREXxX ox ox ox ox 0% 2464%X 264% 264X 0% 2464% 264X% 264x%
b e 2t 332222223333 23233 2322333223232 2332382233 23223223223232222322322334
SCH RECxx ox ox 0%1000% ox oxx ox ox ox ox ox ox
b 23223322 e i s s s et st tdidsesesstdi s st otsedssdsossetsstdedsss sy
PTS INVXX ox ox 0%X1000%1000% 734X%X 472% 208x% 208% S4x I20% TIR4AX
p 2332383333303 033 3282323323832 23 2332383332332 33 232032033 238823 223222234
PLD ORDX%x A450x% ox ox ox ox oxx ox 0x 450x 0% 450x ox
p 222382323302 383 2223803233232 e23 3033232223032 03 023023323288 243423233

% FROZEN PFRIOQD xx
EXXXXXXEXXXXXXXX XX XEXKRAREXXXKEKKK X

X 13 % 14 x 15 x 16 X 17 %X 18 X 19 x 20 x 21 x 22 %x 23 ¥ 24 x 2T x
AEXXXXXRXKXXXKXKXXXEXXXXXEXARKEEX XXX ARKRARERXREE XX KK KXEX XX KR XX KKXR KR KK KK
REQ X 264% 264x 0% 264% 264X 264X OX 264% 2464x 0% 264X 264X% 244x
b3 223383032280 03332322823323303¢3 3322323238323 232323 0833222320323 23 23324
SCH x ox ox ox ox ox ox ox ox ox ox ox ox ox
b3 233332238333 0230233233232322383 8233333233303 230323233823 838232 383243344
ON Hx 848%1112%1112X1374X1440%1904X]1904%X2148%X2432%X2432%X2694X2940%3224X
£ 8383323333323 23228333333208323¢830832233333323338 3038323223323 2323333223¢3%%4
PLD % 450x 0% 450X ox 0x 450X 0x 450x 0% 450x% ox ox ox
f 2333332238333 3232282332332 8330383838323 283332333238333288383283 23382453234

XNEG INDICATES THF FIRST NEGATVF RAl.» MAY REFCOME FOSITIVF LATFR.

WOULD YOU LIKE TO RFLEASE ANY OF YOUR PLANNED ORNERS INPUT YFS OR NO.YES
HOW MANY ORDERS WOULD YOU LIKE TO RELEASE? 10=10 1=0101
IN WHICH WFEK IS THE 1 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 7?01

WOULD YOU LIKE TO CANCEL. ANY OF YOUR ORRERS INPUT YFS OR NO.NO
WOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INPUT YFS OR NO.NO

WOULD YQU LIKE TO RFPLENISH ANY OF YOUR LABEL SAFFTY STOCK? INPUT YES OR N
0.NO
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Table 6,2, (cont'd,).

DO YOU WANT TO CONTINUF THE STIMULATION FOR ANOTHER WFEK. TF YFS- INPUT YFS.

NO - INPUT NONO

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR ROTTLE =g 1327.81

TOTAL PURCHASING COST FOR THIS JTEM = ¢ 0.00

COST TO MANIFULATE ORDERS =s 987.50
COST PENALTIES =t 0.00
COST TO HOLD INVENTORY =3 340.31

THE TOTAL COST SPENT TO MAINTAIN INVENTORIFS FOR CAP = ¢ I21.65

TOTAL PURCHASING COST FOR THIS JTEM = ¢ 0.00

COST TO MANIPULATE ORDFRS =$ 310.50

COST PENALTIES =3 0.00

COST TO HOLD INVENTORY =3 11.15

THE TOTAL COST SPENT TO MATNTAIN INVENTORIES FOR L AREL =3 $25.28
TOTAL PURCHASING COST FOR THIS ITFM = ¢ 0.00

COST TO MANIPULATE ORDERS =¢ $513.00
COST PENALTIES =t 0.00
COST TO HOLD INVENTORY =3 12.28

IF



263

Table 6,2, (cont'd,).

THE TOTAL COST SPFNT TO MAINTAIN INVENTORIES FOR THSTSO! = s 994.03
TOTAL PURCHASING COST FOR THIS ITFM = s 0.00

COST TO MANIPULATE ORDERS =$ 638.00
COST PENALTIES =3 0.00
COST TO HOLD INVENTORY as 356.03

TOTAL COST TQ MATNTAIN ALL INVENTORIES IS EQUAL. TO xxxx $ 3168.76 XXXX
TOTAL COSTS TO PURCHASE Al.L TTEMS IS EQUAL TO xXXXX ¢ 0.00 xxXxx

SALES DURING THE SIMULATION = ¢ 31%224.40
TOTAL PROFIT = ¢ 12055.64

THIS SIMULATION WAS DESIGNED TO GTVE PACKAGING STUDENTS A BROARER VIEW OF THE
WAY PACKAGING INTERFACES WITH OTHFER DEFARTMENTS.

SOME OF THE SITUATIONS THAT YOU WERE FACED WITH ARE NOT CONSTNERED TO RE COMMON
EVFRY DAY PROBLEMS. IN FACT SOME OF THE PROB! EMS OCCURE VFRY INFREQUENTLY TN

A REAL LIFE ENVIORNMENT. TJT IS FOR THIS REASON YOUR PFRFORMANCE DURING THIS
SIMULATION WILL. NOT HAVE ANY DIRECT BFARING ON YOUR COURSE GRADF.

TF YOU HAVE ANY QUESTIONS CONCERNING FORTIONS OF THIS PROGRAM YOU SHOULD
REFER TO THE THESIS ENTITLED:
AN EVALUATION AND CONTROL SIMULATION OF A PACKAGING
PRODUCTION SYSTEM

BY
KEVIN KAJIYA

SCHOOL OF PACKAGING
MICHIGAN STATE UNJVERSITY

JUNE 1980

PLEASE TAKE A FEW MINUTES TO FILL OUT THE FOLLOWING EVALUATION FORM.
THIS FORM SHOULD BE TURNFD IN TO THE INSTRUCTOR OF YOUR COURSE.

THANK YOU

KEVIN KAJIYA
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Table 6,2, (cont'd,).

FVAI.UATION OF THE STMULATION

cimmm——e TERM . mmm——————— FROF OR INSTRUCTOR

....... COURSE

WHAT IS YOUR OVER ALL OFINION OF THF SIMULATION?

WHAT DID YOU LEARN FROM THF SIMULATION?

PLEASE LIST ANY SPECIFIC WAYS IN WHICH THIS
SIMULATION COULD BE IMFROVED.

1.
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Table 6,2, (cont'd,).

WHAT IMFROVEMENTS SHOULD BE MADE ON THF USERS MANUAL?

IF THIS TERMINAL FRINTS - END THSKMK- INPUT-
LOGOUT,»T.

END THSKMK
+510 CP SECONDS EXFCUTION TIME

READY 13.45.05
LOGOUT»T.

JOB COST: s 3.02



CHAPTER VII

SUMMARY

In order for packaging students to be effective in the
real=world they have to be capable of utilizing the material
they learn in college, The educational process will have been
wasted if students can't put the iInformation they learn to
practical use, The model created for this thesis provides one
mechanism to help tie parts of the students' education together
while giving them an opportunity to solve some real 1ife problems.

Simulation models cannot completely represent a real life
environment, but they can provide some insights which may be
useful in dealing with future problems, The model presented
for this thesis was designed and tested to simulate the problems
described within this text, An examination of the output in
Chapter VI will prove that this was accomplished,

If used In the proper manner this simulation model can
be a worthwhile tool for both the instructor and the student,

My hope, therefore, Is that this simulation be used to ald
students during their preparation for careers as packaging

engineers,

266
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APPENDIX

This appendix contains copies of two of the '""HOW TO;'' manuals
published by the Michigan State University Computer Laboratory,
The two manuals contain more complete iInformation concerning the
procedures used in logging in on a public terminal, and the use

of a card reader,
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T T ST
> : o

o B

The card reader is the device that allows the transfer of data from punched cards into a storage area within the com-
puter. The Central Site in Room 207/208 Computer Center (the [/O Room) houses two seif-service card readers: you
ds back i i

may read your job h d reader and

At the entrance to Room 207 you will find a tray marked “Sequence Cards.” Take one of these cards and place it at the
beginning of your job (in front of your PNC). The sequence card contains a unique 7-character number which will be
used to identify your job in ts various stages of processing. Use each sequence card only once!

COURTESY OF THE MICH!GAN STATE UNIVERSITY
COMPUTER LA3ORATORY (1272)
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65109a

As you stand in front of the card reader. you will find the Input Hopperon the left side of the machine. Pull back the
gate and place the cards right side up in the hopper. with the sequence card facing the machine. Replace the gate
cards,

coMTROL PANEL

(50w closess botew)

ourrur
norren
eyt

noret

The buttons at the back of the reader have various functions: however. the only button that should concern you now

i the READY button. Pressng the READY buston causes th rading process to begin, When you pres and el Rlem
. the button will light up, and the cards will disappear one by one into the machine (at a rate of 1200

minute), and will reappear in the Output Hopper. When the entire job has been read. the light on the READY pton

will g0 out. You may take your cards out of the output hopper.

moror o oF F1Le sror

rowse

Sometimes the machine will pause while reading the cards. Be patient; usually the reading process will resume after a
moment. If, however, one of the buttons other than READY lights up when the reader pauses, ask a member of ti
1/0 Staff for assistance.

malN reaoy

‘

140

rutoraiy | RELoAD comeant
memony

COURTESY OF THE MICHIGAN STATE UMIVERSITY
COMPUTER LABORATORY (1778)
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651106

For a Decwriter:
Printer on/off
baud rate - 300
all other buttons

a to warm up. Typ iage return or a CTRL-X to display a log-in message.

09:28: 29 10/05/78 MSU-FREND 01.27 SOCKET= 8 353-8505
CPORT

10/05/78 MSU HUSTLER 2 LSD 47.01 09/19/78 6500

TYPE PASSWORD, PN» AND USER ID.
anEs| ’

You have § minutes to supply the requested information. Type your password over the blacked-out spaces, followed

by your PN and USER-ID. If you are using a CRT, type the exchange-echoback character (CTRL-S, hold down the

CTRL key then depress S) before entering your password to suppress the display of the password on the terminal

screen. Be sure to use commas as delimiters between the password. problem number and user-id. A carriage return

must follow each typed line; information is sent to the 6500 only after a carriage return is entered. If you have made

mmrmeﬂm—mgt}mmiunnlmmrhecomwhxwdlm\dampbdumywwhmhmwumu.Ywhav:!
After 3 the /O

Onﬂyanhavtsx_h.llylogsdmymlwﬂlndn:mumumu\;mimmxnnnanyeurxcmL notice of
any abnormal operating conditions and a READY message.

8580002, USER 5S4 (S 8sP 62)
LAST ACCESS: S 10/03/78 13343
RUNS: 257  BALANCE: $ 9643.18
READY 09.31.34

You are now ready to enter your job.

When you are finished, you can terminate your interactive session by typing:

LOGOUT.T.
‘This will drop all local files and suppress the display of accounting information.
losoutst
JOB COST: s .54

Besureto logout.

and use your account.

COURTESY OF THE MICHIGAN STATE UNIVERSITY
COMPUTER LABNRATORY (1378)
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