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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 model was designed as a gaming simulation where the players are

evaluated on the total cost to produce their product. The areas the

shmnation deals with are packaging, materials management, specifications,

Quality and production control. The program is set Up tossimulate

unst types of product lines through a simple modification of its data.
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CHAPTER I

INTRODUCTION

As the field of packaging moves towards a ”State-of-the-Art”1, the

peOpIe 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.

 

1Joseph F. Hanlon, Handbook of Package Engineering (New York:

McGraw-Hili, I97I), pp I-3.

 



CHAPTER II

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,

and 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 foundation.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 a 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 making process

originates in the Mechanistic School of thought regarding educational

simulation models. Adherents of this school believe that simulations

must conform to a specific IISt of criteria. They prepose that

 

2Hanlon, pp I-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;

h, Create a model which utTlizes the defined parameters and variables:

5. validate the model as a representation of real-life:3

STEP l. EXAMINATION OF THE ENVIRONMENT TO BE SIMULATED

The program deveIOped for this thesis was designed to simulate

the Operations within a large manufacturing organization characterized

by a fairly stable and continous demand. A survey (Chapter III, Page 7)

of different pharmaceutical companies was done to provide the groundwork

for the paper. A specific pharmaceutical company was then chosen for

an Indepth examination. This examination focused on the interfaces

among the following functions: purchasing, inventory control, marketing,

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

 

30motosho Ogunniyi, The Methodology of Educational Simulation

and Design of a Simulated Instructional Model for Occupational Education

(Michigan: Michigan State University, I969), pp. 324A].



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 list 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 IV, Page 20)

STEP 4. THE MODEL

The model created is described in detail in Chapter VI, Page In.

STEP 5. MODEL VALIDATION

The validation of the model is covered in Chapter III, Page 6.

IMPLEMENTATION

The final portion of this chapter will discuss the Implementation

of the simulation model. A typical simulation game should include:

(I) a briefing session, (2) time to play the game, (3) a closing,

debriefing session.‘I

BRIEFING SESSION

The briefing session should provide time for the students to

familiarize themselves with the objectives of the simulation.5 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

 

hOgunniyi, p. AD.

5John G. H. Carlson and Michael J. Misshauk, Introduction to Gaming

Management Decision Simulations (New York: Wiley, l972), p. h.



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 ID 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 l82.

Nothing is really required of the program administrator (the

teacher of the course) at this time. If 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 ID 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.7

 

6Richard F. Barton, A Primer on Simulation and Gaming (New Jersey:

Prentice-Hall, I970), pp. 60 and 6i.

7Carlson and Misshauk, p. 4.
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CHAPTER III

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 IV, 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.l, 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.

 

88arton, pp. 38 and 39.



INDUSTRY SURVEY

The information reported below was drawn from an

industry survey. The information relates to the freq-

uency of different situations occuring.
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I. HOW often are your specs reviewed? l7 5 2 A l0

2. How often has a trucker's strike 3 2 l0 l3 V2

affected incoming vendor shipments?

 

I %

3. How often has a truck accident

resulted in a loss of one of your _ __ ll 21* 1/2

incoming shipments?

 

A. How often do your vendors lie h I

about delivery dates? I 7 7 '- IO

 

5. How often does you company take I 25 l l 5

a physical inventory?

 

6. Have you ever received the wrong

parts from your vendor?

 

7. How many lift truck accidents h

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 I %.
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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, I would like to note that the formulas are described in

detail in Chapter IV, 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-l
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DISCUSSION

The following section describes the Options and subroutines

that are contained within the simuiation model.
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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 (THSKMKL

The program ”THSKMK” contains three different operating styles.

These styles are as follows:

I. 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 a proportional relationship

with their real occurence in industry.

SM-3
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SUBROUTINES FOR PROGRAM IMPLEMENTATION AND CONTROL
 

,SEI;

The subroutine ”SETB” reads in information and calculates the

values that belong in the materials requirements planning schedule.

52E.

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).

SEAL;

This subroutine calls the other subroutines as directed by the

units "THSKMK" and ”ROUTE”.

‘flflfi

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.

‘flfigg

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-h
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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 is returned after the user's reSponses have been evaluated.

189.95

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.)

m

‘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.

M63

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 like to handle the

situation, i.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-S
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SUBROUTINEs FOR SUPPLY EXERCISES.1;ontId.1

VENLlEgjcont'd.)

providing false information concerning part delivery dates. (No

evaluation is called for.)

m

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.)

w

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.)

m

This unit informs the user that a physical inventory has revealed

an incorrect balance Of a part. (NO evaluation is called for.)

LEE-.51

This exercise informs the user that a loss Of half of the items

on a pallet load has occured during a fork lift accident. (No

evaluation is called for.)

jiuflg

This routine reports the loss Of two pallet loads Of parts during

a fire in the warehouse. (NO evaluation is called for.)

OK

This unit simulates a smooth Operation.

SM-6
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SUBROUTINES FOR LINE EXERCISES

LINDWN

This subroutine calculates and reports the down times for the

Packaging line. (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 list Of the

different subroutines. This table also indicates the origin Of

the subroutine's initial 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 variables are broken up into the

following categories:

i. Product information

2. Schedule (MRP) information

3. Cost information

A. Variables passed in common*

* The word common refers to a standard fortran programming command.

The variables passed in common are variables passed to all Of

the subroutines.

SM-9



VARIABLE NAME I

MRPD( I,ITEM)=

MRPD( 2,ITEM)-

MRPD( 3.ITEM)-

MRPD( h,ITEM)=

MRPD( 5,ITEM)-

MRPD( 6,ITEM)-

MRPD( 7.ITEM)-

MRPD( 8,!TEM)-

MRPD( 9,ITEM)-

MRPD(ID,ITEM)-

MRPD(II,ITEM)-

MRPD(l2,ITEM)-

MRPD(I3.ITEM)-

MRPD(ILI, ITEM)-

MRPD(I5.ITEM)-

MRPD(l6,ITEM)-

CITM(9) '

MRPC (I . ITEM.wEEK) =-

mPC (2, ITEM,IIEEK)-

MRPC (3. ITEM.wEEK) -

MRPC (h, ITEM.IIEEK) -

MRPC (5. ITEM,IIEEK) -

2i

 

 

PRODUCT INFORMATION

EQUIVALENT I FIELD LENGTH I NOTES

PART NAME AID

PART NUMBER Ih

DATE (WEEK) l6

VENDOR I AlO

VENDOR 2 AID

VENDOR 3 A10

VENDOR h AlO

ORDER QUANTITY I6

LEAD TIME II IN WEEKS

SCRAP FACTOR I2 NORMAL‘%

SAFETY STOCK I7

PUBLIC HAREHOUSE I I7

NUMBER REQ/UNIT I3

NUMBER/PALLET LOAD I7

BEG. INVENTORY I7 IONH(x.Y)

PUBLIC HAREHDUSE 2 I7

ITEM COST F7.S

 

SCHEDULE INFORMATION

(SCHEDULED REQUIREMENTS, THE

(SCHEDULED RECEIPTS

(ON HAND INVENTORIES

(PLANNED ORDERS

(RESCHEDULED RECEIPTS ,

SM-IO
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MRPC(5.50,9I

MRPD(I6,9)

IONH(9)

STKP(lO)

NUMQ(9)

ICSP(lO)

ISPEC(lO)

NCSP(lO)

ICHECK(IO)

IQC(Io)

ICH(9)

IwKST(9)

IwI<(9)

TIMIN(9)

SUBR

ISTOP

IwEEK

NQV

NTIMES

NITEM2

lTYPE

2h

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

I MEANS SPEC. IS OK, 2 MEANS SPEC HAS AN ERROR IN IT

THE NUMBER OF THE SPECIFICATION

AREA OF THE ERROR IN THE SPECIFICATION

I 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'I

NUMBER OF WEEKS THE SIMULATION IS SCHEDULED TO RUN

THE NUMBER OF PARTS FOR THE PRODUCT + l

THE TYPE OF SIMULATION TO BE RUN

SM-lB



ITEM

FLIP

LOP

ACT

COSTS

ISPE

NINE(9)

SIGACT(23,9)

NC

NSL

2

Y

NPLC

RRPD(9)

SSPD(9)

ICHIQZ(2)

IMJR(2)

IQCSMP

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

l. 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 SHIPPED vs. THE QUANTITY ORDERED

l= POSITIVE DIFFERENCE OB 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 INVENTORY

%IAM0UNT OF HIGHER OR LOWER INVENTORY

NUMBER OF PLACES THAT ARE USED FOR THE SCHEDULE INFORMATION

HOLD OVER FOR DATA IN MRPD(II,ITEM)

HOLD OVER FOR DATA IN MRPD(II,ITEM)

IF QC PROBLEMS CONTAIN ACCEPTABLE 0R REJECTABLE LOTS

IF QC PROBLEMS CONTAIN MAJOR OR MINOR DEFECTS

SIZE OF THE SAMPLED LOT (PRODUCTION QC PROBLEMS)

% OF BAD PARTS DISCOVERED

SM-lI-I



xx

IADJ

CITM(9)

OVERHD

ISALE

SALE

PURCH(9)

IWKSZ

IWWW

IUNION

IGRVI(h)

IGRV2(A)

NGRV

ITRIKE

STKP9

STCST(h,2)

IHSTK

IEx

IMN(lO)

26

VARIABLES PASSED IN COMMON (cont'd)
 

% OF PRODUCTION TIME

DECISION IF LINE IS TO BE ADJUSTED

SEE COST INFORMATION

OVERHEAD ASSIGNED TO FINISHED PRODUCT

SEE COST INFORMATION

THE WEEK FOR THE PLANT WORKERS STRIKE

THE NUMBER OF ORDER QUANTITIES FOR STRIKE PROTECTION

IF THE COMPANY IS UNIONIZED OR NOT

TYPE OF WORKER GRIEVANCE

TYPE OF WORKER GRIEVANCE CONTINUED

NUMBER INDICATING THE TYPE OF GRIEVANCE

DECISION OF WORKERS TO STRIKE

%.FOR THE STRIKE POSSIBILITY

COST TO SETTLE GRIEVANCE

USER'S CHOICE OF METHOD TO HANDLE THE STRIKE

NUMBER OF TIMES THE SIMULATION IS RUN

IF THE INCOMING QC PROBLEMS CONTAIN MAJOR OR MINOR

DEFECTS

SM-lS



27

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 B FORMAT

2998 IRF

II

2004 UPLIM(l6),WWRLIM(16)

2FA.2

2998 *NPLC

II

2997 *ICHIQ2(2)

2II

*IMJR(2)

2995 PBP

Fh.2

xx

2000 *IUNION

II

2994 IGRVl(h)

hAIo

IGRV2(h)

2993 STCST(h,2)

hF702

TAPE 70 SUBROUTINE ROUTE

FORMAT # VARIABLE E FORMAT

Iooo *WK,SUBR,ITEME

I2.I2 ,I2

UP TO I,OOO CARDS

,I2 4-——-A CARD WITH AN ll 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 8 FORMAT

2000 SEQA(8I

2(hA7)

200I SEQB(8)

2(AAA)

TAPE Ih MAIN PROGRAM ”THSKMK”

FORMAT # VARIABLE B FORMAT

2003 CCTRND

Fh.2

2010 NC, NSL, Y, 2

II, II ,F3.I, II

2007 *NITEMS,NQV,NTIMES,FLIP,LOP ,ACT ,ISPE

II ,II ,I2 ,II ,II ,Fh.2 ,I2

2005 STKP(I0)

IDF3.2

2999 *ICSP(IO),ISPEC(IO)

iOll ,I0I2

2006 *NCSP(IO)

lOll

2008 *ICHECK(IO)

lOII

*IMN(I0)

20I9 *IQC(IO)

I0I2

2009 IWKST(9)

9I2

IwKI9)

* THIS IS DATA THAT MUST CHANGE WHEN SIMULATING ANOTHER PRODUCT LINE
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TAPE 7o

IRF

UPL|M(X)

WRL I M(x)

NPLC-k

ICHIQ2(X)*

IMJR (x)*

PBP

xx

IUNION*

IGRVI(X)

IGRV2(X)

STCST(X,Y)

WK'*

SUBR *

ITEME *

SEQA (X)

SEQB(x)

3i

DATA DEFINITIONS
 

THE TYPE OF RANDOM SIMULATION DESIRED

I- TYPE A, 2' TYPE B

UPPER LIMIT FOR EACH % (CONTROL FOR RANDOM SIMULATION B)

LOWER LIMIT FOR EACH % (CONTROL FOR RANDOM SIMULATION B)

SEE

SEE

SEE

SEE

SEE

SEE

SEE

SEE

THE

THE

THE

THE

THE

SECTION TITLED:

SECTION TITLED:

SECTION TITLED:

SECTION TITLED;

SECTION TITLED;

SECTION TITLED:

SECTION TITLED:

II II

SECTION TITLED;

VARIABLES

VARIABLES

VARIABLES

VARIABLES

VARIABLES

VARIABLES

VARIABLES

ii

VARIABLES

(COMMON),

(COMMON),

(COMMON).

(COMMON),

(COMMON).

(COMMON).

(COMMON):

ll

(COMMON),

WEEK TO CALL A CERTAIN SUBROUTINE

SUBROUTINE THAT SHOULD BE CALLED

ITEM THAT THE SUBROUTINE SHOULD BE CALLED

PAGE

PAGE

PAGE

PAGE

PAGE

PAGE

RAGE

II

PAGE

TITLES FOR THE MRP SCHEDULE (LONG FORM)

TITLES FOR THE MRP SCHEDULE (SHORT FORM)

21+

24

21+

21.

2t.

2:.

2L.

2h

FOR

* THIS IS DATA THAT MUST CHANGE WHEN SIMULATING ANOTHER PRODUCT LINE
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DATA DEFINITIONS (contg)

TAPE l4

CCTRND IF CCTRND GREATER THAN CTRND THE PROGRAM WILL CALL

THE SUBROUTINE OK

NC SEE SECTION TITLED; VARIABLES (COMMON), PAGE 2H

NSL II II II II II H H

Y H H II II H II H

2 II II II II Ii II II

NITEMS* NUMBER OF PARTS TO PRODUCE THE FINAL PRODUCT (PACKAGE)

NTIMES* SEE SECTION TITLED; VARIABLES (COMMON), PAGE 2H

'SPE* II II II H H II II

mv H H H II H H II

FLIP H II II ll H H H

LOP n n u u u n n

ACT n n n n n u n

STKP(X) SEE SECTION TITLED; VARIABLES (COMMON), PAGE 2H

ICSP(X)* SEE SECTION TITLED: VARIABLES (COMMON), PAGE 2h

ISPEC(X)* ” ” ” ” H H u

NCSP(X)* SEE SECTION TITLED; VARIABLES (COMMON), PAGE 2H

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

IMN(X)* n u n n n n n

IQC(X)* SEE SECTION TITLED; VARIABLES (COMMON), PAGE 2h

IWKST(X) SEE SECTION TITLED; VARIABLES (COMMON), PAGE 24

IWK(X) H n n n H u n

COTPI* SEE SECTION TITLED: VARIABLES (COST INFORMATION), PAGE 22

COTL2* H n n n n n n n

COTE3* n n n H n H H u

COTHh* H n u n n u H u

COTC5* H u n H n u n u

COTE6* H n n n H n H H

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 IA

MFCAST*

MRPD(I6,ITEM)*

CITM(X)*

we:

CFCAST*

SIG*

WK-k

SCRR*

SIG*

33

DATA DEFINITIONS (cont'd)
 

MARKETING FORCAST (AVG)

SEE SECTION TITLED: VARIABLES (PRODUCT INFORMATION)

.. .. .. .. .. N

THE WEEK OF A SPECIAL MARKETING FORECAST

THE SIZE OF THE SPECIAL MARKETING FORECAST

THE SIGNAL THAT THERE ARE NO MORE SPECIAL MARKETING

FOREOASTS (STOP)

THE WEEK OF A PRESCHEDULED RECEIPT (BY SPECIFIC PART)

THE SIZE OF THE PRESCHEDULED RECEIPT (” ” “)

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 modifications

of the program.
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FLOWCHARTI NG SYMBOLS

 

 

 

 

 

(START OR END) Start or end of routines or program sections

READ / I
WRITE nput or output

[¥Z=X+Y/2*S 1 Calculations

 

 

NUM=I,SOT::> DO loops

Continue

é .
Q I DeciSIons

.
,
_
_
.
[

 

 

 

(:::> Connectors

Return or call statements for subroutines

Figure 4.l. Flowcharting symbols

* Modified or unique flowcharting symbols
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PROGRAM 8 SUBROUTINES
 

NAME QLASS CLASS #* £22§?* FUNCTION £595 HEEEEI

MAIN PROGRAM I - I ~-- CHOICE OF SIMULATION TYPE 37 26

SET3 SUBROUTINE 2 - I --- SET MRP SCHEDULE DATA AI 30

ROUTE ” ” 2 - 2 --- SET UP ROUTE T0 FOLLow A6 35

CCALL " “ 2 - 3 --- CALL SIMULATION SITUATION A8 37

MRP “ " 2 - A --- UPDATE AND PRINT SCHEDULE so 39

Msz V H 2 - s --— MODIFICATIONS TO SCHEDULE 59 A8

EVAL H H 2 - 6 --- PRINT OUT COST EVALUATIONS 63 52

SPEC n n 3 - I a I CHANGES IN~SPECIFICATIONS 65 5A

TRUCK H H 3 - 2 a 2 TRUCK ACCIDENT OR STRIKE 67 56

VENQC " ” 3 - 3 a 3 INCOMING QUALITY CONTROL 68 57

WRONGQ " " 3 - A a A WRONG QUANTITY OF PARTS 72 61

VENSTK " " 3 - 5 A 5 VENDOR'S WORKERS ON STRIKE 73 62

VENLIE n n 3 - 6 a 6 LIES ABOUT DELIVERY DATES 7A 63

WRGSHP " ” 3 - 7 a 7 ANOTHER COMPANY'S SHIPMENT 75 6A

GOVREG H " 3 - 8 a 8 PARTS Do NOT MEET FED. REG. 75 6A

PHYINV “ " 3 - 9 b I INCORRECT AMOUNT OF INV. 76 55

FRKLFT n u 3 - l0 b 2 FORKLIFT ACCIDENT, HAREHOUSE 77 66

F,RE n n 3 - II b 3 FIRE IN WAREHOUSE 77 66

OK " ” 3 - 12 b A SMOOTH OPERATION 88 77

LINDwN V H 3 - I3 c I PRODUCTION DowN TIME 78 67

YRSTK n n 3 - IA c 2 PLANT WORKERS, POSSIBLE STRIKE 79 68

LINEQC " ” 3 - IS c 3 QC INSPECTION, FINISHED PARTS BI 70

EXTRA n H 3 - I6 c A OTHER PRODUCTION PROBLEMS 87 76

AND FUNCTION A - I --- GENERATES RANDOM NUMBERS 88 77

* CLASS # INDICATES: I. program -----------

2. subroutine control- . .

3. subroutine exercise;l x-y-o—nurnber w'th'n class

A. function ----------

** CODES INDICATE : a. vendor supply situation

b. warehousing problem --->z nap—number within class

c. production problem ----
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START THSKMK

mm

  
COMMON MRPC(5.50.9).MBPD(I6.9).IONH(9).STKP(IO).NUHQ(9).ICSP(IO),

ISPEc(IO).NCSP(ID),ICHECK(IO).IQC(IO),ICH(I0),IHKST(9).IHK(9).

TIMIN(9),SUBR,ISTOP,IWEEK,NQV,NTIMES,NITEM2,ITYPE.ITEM,

FLIP,LOP.ACT,COTPI,COTE3,COTHA,COTL5.C0TEx,ISPE.C0TL2,NINE(9).

SIGACT(23.9).TOCTPo(9).TCOTC0(9).TCDTEOI9).TCOTHI(9).TCOTL0(9),

TCOTEx(9).NC.NSL,z,Y,COTP0.COTCD.COTEO.COTLO.COTE6,NPLC.

RRPD(9),SSPD(9).ICHI02(2),IMJR(2),IQCSMP,PBP,xx.IADJ.CITM(9).

OVERHD,ISALE.SALE,PURCH(9).IHKsz,Iwww.IUNION,IGRVI(A),IGRV2(A),

NGRV,ITRIKE,STKP9.STCST(A.2),IHSTK,IEx.IMN(IO)   
(READ N'PLC ' TA'P"E 'Tjo

'NPLCJNILC-E‘

IEx-O    

  

[READ VARIABLES TAPE 7?

A > K CONTINUE >

AEHI ND TAPE IA/

I X'II-X+”

SE MO T OTHEF VARIABEESE I

lWEEK-I

IHSTK-l

IWWISO

lWKSZ'SO

STKP -. 50

 

 

 

 

    

  

    
  

 

[READ VARIABLES TAPE' Iy

fififififi=fi3Efi511
 

 

Figure h.2. Flowchart diagram of model.
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A [leTE WHICH TYPE. OF SIMULATION]
 

 

[READ CD INTERACTIVEUNTy

  
 

 

 

 

A G: I FOR “"00” S'WLAT'ONJ
yo FOR GUIDED SIMULATION

- FOR EXERCISE SECTION
 

[wRITE WHICH EXERCISE/

 

@EAD Ex 0 NT)? (

 

 
 

  
 

II ,
 

 
 

 

‘ YES:

 

 

ERITE ATTEMPT ANOTHER EXERCISE]

 

HP I NT

L “54 CHP-   
Figure h.2. (cont'd.).
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 a: : NZT-I NTIMES

II

> v—fi Nzg-I INITEMZ'

I

ITEM-NZQ-I

 

  

II CTRND-RNO(l)

IZZZ-l

  

    

    

II Izzz-I3

Hgf-Ié ,

I

r—WF-IZIIZ, Izzz >

I

CTRND UPLI M(NUF

  

 

 

  

 

 
 

  
 

 
   

1 TR or FALSE

A CTRND WRLIM(NUF)

I

CONTINUE ,

A SIGACT(NUF,ITEM)-o

m SUBR-NOE I

((9)

II - _

IL ®.

T m II

1 < (ma

‘L—O 

Figure h.2. (cont'd.).
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ITEM-NZQ-I

II

CTRND-RND (I)

IZZZ-l

  IZZ3-ll

II

  

 

   

Izzz-I3

  .IZZT-I6'

I I
I

“MLI223)

II

1 . n”: < CTRND USLIINNUF FALSE

I
CTRNO WRLIM(NUF)

I

CONTINUE

 

 
 

 

 

 

 
  
 

 

II

SIGACT(NUF.ITEM)-O

B!i.|:fl£l

F . - I .

“(IS)D

II

‘

I 9P.
‘1

:53!
v

‘3
i: :1?‘ CONTINUE

‘ :

Figure h.2, (cont'd.).
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l+0

 

+ FOR RANDOM SIMULATION C D

T 5

@

:{NzT-I, NTIMEs>

 

 

a
n

I
I

\
I

  
 

f 3: Won , NITEMQ  
CTR ND-RND 0)

  

4,YES 4,

NO

 

A I" WIN?"
7 CTRNOICTRND'I‘F. 90

 

  

 

I

 

 

   
  

 

[I EUBR-INT(I)AA)+I3]

A I ED: :17

A
4 STOP- F '55 _,.‘I

E MD

.I TEFFEEI

I 7 0“ ° 4- T-MRPD(9.N20 *

 r II

s

g

T‘

  SUBF- 2
UBR-I T RND * 2

t ({3} 3: _: <© 
  

L 4‘ CONTINUE

~ W = .@

 

I
I I

 

Figure “.2. (cont'd.).
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UNTEGER CFCAST. SCRR . WK . s I GLSTP]

 
 

[COMMON (SEE MAIN PROGRAM THSKMKIJ

@>
(or -

 

NPLL-I

  II NPLC-NPLC+I
 

  
 

 

 
 

/READ COTPIACOTLZ.COTE‘I,COTH1I,COTE6 TAPE IU

I
COTHA-COTHb/SZ

I

(READ VARIABLES TAPE NJ

I

EEAD MRPD(8,9) my

I

flit-£2)

 

 

 

 

IONH(IOI-MRPD(jS.IOl

 
«W

Figure 4.2. (cont'd.).
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#2

 
 

 

 

 
 

 
 

 
 

  
 

N

A lMRPCiI,N,NT)-MFCAST MRPC(l,N,NT)-MRPC(I,N,Nl'l+MRPD(l3,NT')*

(MRPC(2,N+MRPD(9,9),9)+MRPC(A,N+MRP0
(9.9I-I,OI)

  

    

 

Figure h.2. (cont'd.).
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[READ wK.CFCAST,SIG TAPE Ih/

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

IMRPC I2.I LN?) -MRPC (2. I . NT) +MRPDI8.NTIJ

i
i

 

 —H 
 

NPIZ .

 
 

 
-MRPC(I

MRPC(3. NP, Nn-MRPC(3. NP-I , NT)+MRPC(2,NP, NT)

NPNT)  
 

Figure h.2. (cont'd.).
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[HRPC(A,N.NT)-O]

IEEUIHEIP

 
 

 

 

 

METRA-O

 METRA-METRA+MRPC (2, I , NT)
 

NF-Z . O 

I ,  
I

I

[PETRA-METRAI-MR PC (2. NF, NT) 1

a:

 

 
 

 
 

 

 METRA-METRA+MR PD (8 J11

MRPC (A, NF-MRPD (9. NT) , NT)

[fiPcumnNTI-MRPMB, NT) +HRPC(2,NF, N-n MRPc(A,NF-RRPD(9.NO ,NT') -MRPD(B, NT)+

 
 

 
METRA-METRA+MRP0(8,NT)

4 13 }

 

 

 

Figure h.2.

 

(cont'd.).
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MRPC(2,N,9)-MRPC(2,N,9)+MRPC(A,N-I,9)

  MRPC (LI. N-l .9) '0

 

 

 
 

 
 

 
 

 

 
 
 

 

I :;. ‘=flNZ7Z-NITEH2-I:>

A

: : :{fi-I.MRPD(Q,NI+D

I

. (or ' 7 ’ ::T

A I _ I

[ISLOP-MRPD(13.NI*HRPCI2.NZ.9)*I.SCRAEJ ISLOP-MRPO(l3,NI*(MRPC(h,NZ-I,9)

+MRPC(2. NZ.9II*I .SCRAP

_. ,_§ 
 
 

 

[IOROIINT(ISLOP/MRPO(9,NIt,999999)I

 

 
 
 

 

  
 

 
  

A . I - d :

II I

[ERPC(Z,Nz,N)-I0RD*MRP0(8,N)+MRPC(2.N2.N)] MRPC(2,NZ-l,N)-IORO*MRPO(8,N)

+HRPCI2.NZ-I .Nl

I i J

I
  
 

 

Figure h.2. (cont'd.).

 

 

Figure h.2. (cont'd.).
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START ROUTE

[INTEGER COUNT(9).GCAL(50.2.9).SUBR.OL0,NE]

 

 

[COMMON (SEE MAIN PROGRAM THSKMKI]
 

 
 

[DATA COUNT/9*O/.GCAL/900*0:J

I

[EEf-O

I N'I I000 >

[CREAD WK,SUBR.ITEME TAPE 70)?

' TEME-OL

 

  

 

 

 

COUNT IT§M§1:lJ I

k

O" '—   
I

GCAL(COUNT(ITEME),I,ITEME)-HK

 
 

GCAL(COUNT(ITEME).2,ITEME)-SUBR V

  COUNT( ITEME) 'COUNT( ITEME) +I

—_< CONTINUE >

COUNT(NI-COUNT(N):I]

T

SM-35

 

 

 

 

Figure h.2. (cont'd.).



 

Figure h.2. (cont'd.).

47

LFNT'COUNT ITEME

NV‘COUNT(ITEME)

E

(NV,I,ITEME)AIHEEK

FALSE

NV,I,ITEME)#I

3

END ROUTE 
SM-36



START CCALL

 

 
 

@MMON (SEE MAIN PROGRAM THSKMKIJ

 

  
 

 

 

Ila—@TINUE > ,

MRPC(2, WEEK, ITEM)-0

r——— TRUE 8

I III-2.3.156 or 7

  

 

  

 

   
 

 

II

II
II

T 42 A 1+ 45 6 7T 8 9 I0 II II

II 3-I 3-2 -3 -A 3-5 3- -7 3 -9 -I -II

IL._.‘L__,‘I__,V__.‘ ‘- I- I- - ‘- ‘           

 

[STIGACTW . ITEM)fl F‘———""—'J

I A. i

I z ) (6A0) 01

Figure h.2. (cont'd.).
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II

-.. 7- ‘T’TCONTINUE

   

  

II .UE..__<:TR

IFS

‘ A A

lLEQ-SUBR+3I

 

I

EII-I [Nv-NN-

I

Ir—~——-L~~-_—ELL5::>Q

 

 I

I

I 

 
PC(2,IWEEK,ITEM)-O

&

NZ-i3,0R I5

 
 

 

 

  

 

 

 

  
 

Figure h.2. (cont'd.).

FALSE

I a. ACT(Nz,ITEM o ’ ::* -,.

SIGACT(l3,ITEM):O

E f\* 1' i " TYPE-I I

< Nz-Is . I

,. ‘0’

@MI

V

‘

ISIGACT(N2,ITEM)-Il

e——i:;- --_‘:_ .131. -1P-----‘!---<E¥§)

 I

I

END CCALL
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START MRP

WNEGER GRV(M ,FLlPlRRPDQLSSPDGLR—TJ

i
LCOMMON (SEE mm PROGRAM THSKMQJ

 

 

[omzusuou SEQMBI Lsaqem ,MMPC(5,SOL§D

I

lWHIéWEEK TRUE

H TI II 1

 

 

FALSE [RRP0(16,9)-RRRD(16,9)+MRR0(8J2)_I

 

 

 

 

 

  

  

 

IHSTK-2

s

ITRIKE-l
s TRUE '1: _

IUNION-2 W

8»

RE K- W 2+

NKSZE‘IVEEK

A TRUE °'
F. 4 IHSTK-I ‘4

* \ OI'

 

FALSE

 
 

EVSTK-RNDQ 1]

 

 

 

NRITE WORKERS on STRIKEL/ II
 

 

ITRIKE-I

   

Figure h.2. (cont'd.).
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SI

 

 

3 I

  

 IONH (SI - I ONH (9) +2*MR PD (8 -9)  
 

 
 

TO WORK4
 

  

 

Figure h,2.

COTEX'COTEX+200 . 00

   

 

 

 

COTEX'COTEX+2000 . 00

HRPC(21jVEEK1§I-O  
 

 fi

 

MRRc(2,IwEEK,SI-o

  MRPC LZLWEIEK-H ‘9) .0
 

I
 
 

 
 II A

 

‘ [WRITE THE STRIKE wILL L557 2 wgggg/

I

 

[cafEx-COTEx+Iooo.ogj

fi___i 

(cont'd.).
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I

I r————--—-——1

WRITE N0 STRIKE'

II I I II.
  



Figure h.2. (cont'd.).
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[fiEAD SEQA(8)15EQB(§)7

 
 

GRV(l)-l 1’

GRV(2)-IO

GRV(3)'IOO

GRV(h)-IOOO

  SSSPC-I
 

V

I

ISSSPc-SSSPC*.
 

  I I
. CONTINUE

 I

LEE w
u I I II

NTT'ITEH

 
 

 

NSHT-NlTEHZ-I

  RT-HRPC(I,IWEEKLJTEH)
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E

ICH(ITENI-3

TRUE

I

[RR—ROUTER) -MRPD ( I 2LITEm]

I

<::::TWST(ITENI-INEEK‘\E_?HE

ICHUTIMI-Z /

FALSE

 

  
 

  
IVKST(ITEM)-IWEEK we IFALSE

ICHIITEMI-I

 

  

  
  

    

 

 

SSPD(ITER)-NRRc(2,INEEK,ITEN)+

MRPCIZLIVEEK+ILITEM) II
 

   I__ MRPD(IZ,ITEM)-NUMQ(ITEH)*HRPD(8,ITEH)

 ICOTPo-COTRo+c0TRI*RRRo(I2,ITEMI*CITN(ITEMI

  

 

 

  

  
 

/VRITE YOUR VENDOR IS HAVING A STRIKE? NRPC(2,IUEEK,ITEH)-O

BUT YOU VILL NOT BE EFFECTED'

PC(2,IVEEK+I,ITEH)-O    

 

WRITE YOUR VENDOR IS HAVING A STRIKE

SD NONE OF YOUR ORDERS FOR THE

  
 

 

Figure h.2. (cont'd.).
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FLIP'FLIP-Ti

Lop-Lop-I

FLOR-IARS(ELIR§

PLOPstzsstORI   

 

 
 

 

 

 

 
  
 

[mach , IwEEK-oé, ITTM) -NRRc(I , WEEK+6, ITTH) +POS

*mPCU , IwEEK+6, ITTH)*MPD(I3LI1'I’H)
 

  

 

 

 

 
 
 

 

 

 

4§“’ _

IONH(NTT) -IONH(NTT) -R‘I'+HRPC (2, WEEK, ITEM)

«RECISSIVEEKIITEMI
  

 
 

[WRITE YOUR ACTUAL REQUIREMENT INCLUDING SCRAP-"RT'Y

FIgure h.2. (cont’d.).
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I
 
 

 

 

OVERHD-OVERHD-PRT‘I'C ITM(9)

IBLNK-RT/I‘RPD (8 ,9)

PURCH (9) IPURCI-I (9) +I BLNK*2000 . DO

I SALE. SA LE+RT

 

PURCH(ITEH)-PURCH(ITEH)+

(NRRc (2, WEEK, ITEM) +NRRc

(SLIVEEK,ITEM))*CITM(ITEH)
 

 
 

 

II

 

 

CHK-IONH( ITEM) +HRPC (2, WEEK, ITEM) +HRPC(5. IwEEK, ITEM) -RT I,

CHZ-CHK+MRPD(II.ITEM)

 
 
 

 
cono-conomonstPC

(I, IwEEK, ITEM)*CITH(ITEH)

   MRPD (II ITEMI-o

‘4 A

i fi

 

 

)Ol' '

I

WCQI LITEM)-HRPDQ I , ITEN)+CI-IK|

  
 

 

 

NT-ITEH

If-IVEEK

NAZ'NF+25  
 

I

FMZ

 
PC ,NZB,NT -nRRc

mpcIS,Nza

I2,N23,NTS+I0NIIZ'NT'{+1

LNT) -MRPC(I ,NZB,NI'

 
 

  

FIgure h.2. (cont'd.).
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\
O

N'I SO

 

[FREE (LIJN ITEM) g]

CONT

 NF-NF+I '

NAZINF+25

 LEXO'O
 

 l________4.:. #4.:: 1I-{EEEEE NAZ

/ I 5 I I‘L—Yg MRPC 3,NA-I,NT - I+MRFO IO,NT *.OI)*MRRC(I,NA,NT

  
     

  

r r r +METRA+MRPC(5,NA,NT)+MRFC .- -

 

 

MRFc(LI,NA-MRI=0(9,NT) ,NT) -MRPc(u,m-MRFO(9.NT) ,NT)

+MRRO (8,NTI

i

[iETRA-METRA+IIRRO(8,NT)| MITE SAFETY STOCK NARNINOg]

II I

II MIPOUI, IwEEK,N'r) -MRFc(h, INEEK,NT)+IRRO(8,NT)

   
 

 

 
 

   
 

 
I IWMFO(8.N1')

 
   

 

 

 

leITE PRODUCT INFORMATION]
 

  
NE‘IVEEK

LAc-IVEEK+II

NOI-I-I ONI-I ( ITEM)

  NAC'O
 

0

FIgure h.2. (cont'd.).
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I0

I

 
flats-WEEK LAC

 
I
 

 

NAC'NAC+

CM-NOM+MRFc(2,NAD, ITEM) +MRPc(5,NAD, ITEM) -MRPC (I ,NAB, ITEM)

NOH'CK  
 

 

- or 0 ‘

4.

CONTINUE

 
 7711-.‘JCK I 2-E9

I

 
 

 

 

 

FIgure h.2.

 

[(URITE

 
 

 
-TA8 NAC SPACES- *NEOI I

 

a

 
 

 

/. NRITE MRP SCHEDULE]

 

 I;I
INTTTTs-NITEHZ-I

NOV-NOW)  

 

 

(cont'd.).
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 I :r rlIII-IIIEEI<;LI‘3> I

I

II [MRFC(I,N,Nz)-MRRO(h,N,9)*MRRD(I3,N2)+MRFc<2,N+I,9)*MRRO(I3,Eifl

fl

 
 

  
  
 

 
 

ISIGACT‘I‘I -0

fish

 A
 

 

FIgure h.2. (cont'd.).

SM-h7



59

START HRPZ

 

[—CDMHON (SEE MAIN FROGRAM THSKMKII
 

 

 

 
 

LUCK-WEEKm

HRPC (2, LUCK, 9) IHRPC (2 , LUCK, 9) +MRPC (It, LUCK-I , SI

 HRPC (it, LUCK-1,9I-O

.f ONTI NU

[WRITE UOULD You LIKE TO RELEASE ANY 0RDERS?/

 

  
  
 

 

  
[READ IRES IN_T/

 

 

 

 

 

 

 

,4— 4

II [ITIRITE How HANY 0RDE_RS?/

I

EEO NU INT/

I

HM-I NU

I

I [TIME IN URIcM UEEK UOULO vou LIKE TO RELEASE YOUR ORDEBZ/
 

 
 

I

(READ IDUK INT/

7 MRPCIZ, IDWK+HRPD(9, IDO) , IDQ)-MRPC(2, IDUK+MRRD(9. IDO) , IDOI+MRRc(h, IOUK, IDO)

COTPo-HRPC (h, IOUK, IDO)*COTPI*CITM( ITEM) +COTPO

MRFCIII, IDVKLIDOI-O

L.___: 5:?

Figure h.2. (cont'd.).
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MITE WOULD YOU LIKE

I

To CANCEL ANY ORDERsa/

 
[READ IRES INT]

 

 

 

ERITE Row MANY ORDERS

 

DO YOU UANT T0 CANCELJ

  

 

I (READ NU INT]

1 NA-I;NU>

 

    

Figure h.2. (cont'd.).

I [URITE IN UMICM wEEK Do YOU UANT TO CANCEL YOUR ”NU“ ORDERg/

I

mm

 I
II ETco-HRPCQ, IOUK, IDOI*COTL2*CITH( ITEM)+COTCO

MRFCI2, IDIIK, IOOI-O

 
It— ONTI NU

SM-lI9
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[URITE UOULD YOU LIKE TO EXPEDITE ANY ORDERSL/

  

 

 

 

[WRITE HOW MANY ORDERS UOULD YOU LIKE TO EXPEDITE?/

I

[READ NU INT]

<E>j, :JNEA.MI

[URITE IN WHICH WEEK Is THE "NA" ORDERI/

I
READ IDWK INT

I

IOQN-(HRPC(2,IDWK,IDDI+HRPC(S,IDWK,IDO))/HRPD(8,IDO)

 

 

 
 

 

  

IDON-I DTIIOONI

V

   
4‘

V

  
WRITE HOW MNY OF THE "IOQN" ORDER QUANTITIEy

WOULD YOU LIKE TO EXPEDITE?

 

 

 

 

[NUM-I NTIMRPDILIDOHJOI]

t E J
1 r

'1.

mm THE MAXIMUM AMOUNT OF wEEKS You CAN EXPEDITE my

 

ORDER '- "NUH“, HOW MANY WEEKS WOULD YOU LIKE TO

ADVANCE THE ORDER?

 

 

 

  

 
Figure h.2. (cont'd.).
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COTEo-COTEO+COTE3*EX PAC ITM( ITEH)*MR PD (8 , IDOH'NOQ

MRFC (s, IDWK-EXP, IDO)=HRPC(S, IDWK-EXP, IDO) +MRRO(8, IDO)*INOQ

L97-INOQ-(MRRCIS. IDWK, IOO) /MRI=0(8, IOO))

MRPC(2,IDNK,IOO)-MRRC(2,IDwK,IDo)-L97*MRPD(8,IDO)

  MRPC (s, IOWK, IDO)-MRpc(s, IDWK, IDO) -( INOQ-L97)*MRROI8,IOOI

I

E} I

 

 

 

 

 

 

 

 

 

MIFDU I , ITEM) -MRI>D(I I , ITEM) +IRESS|

 
 

 
IONH( ITEM) -IONM(ITEM) -IRESS

I

 

7'

 
2

RETURN

I

END HIPDZ

 

Figure h.2. (cont’d.).
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I START EVAL I

I

UNTEGER RRPD(9) . SSPD(9) ,AW]

I

QOMMON (SEE MAIN PROGRAM TMSKMKU

I

LDIHENSION COSTI (9) ,COST2(9) ,TOTCT(9fl

 I
com-0.0
 

TDCTPD( I TEN) ITOCTPO( ITEM) +COTPO

TCOTCO ( ITEM) OTOCTCO ( ITEM} +COTCO

TCOTEO ( ITEM) ITCOTEO( I TEM) +CDTEO

  ICIOSTI ( ITEM) -TOCTF0( ITEM) +TCOTCOI ITEM) +TCOTEO (ITEM)
 

 I

COTMI-( IONH( ITEM)*C0TH1H»(HRPD(I I , ITEM)+MRRO(I2, ITEIT)I

*COTHh-I-COTHII'h-C ITHI ITEM)

 

 
 

 
 

 

 

 
 

 
 

 
 

 [COTHI-COTMI+CITM( ITEM”) . I*COTRh*SSFD( ITEMH

 
 

TCO‘I’HI ( ITEM) -TCOTRI ( ITEM) +COTHI

TCDTLO( ITEM) -TCDTLO( ITEM) +COTLO

TCOTEX( ITEM) ~TCOTEx ( ITEM) +COTEx

COST2-( ITEM) -TCOTLO( ITEM) +TCOTEx( ITEM)

TOTCT( ITEM) -CDSTI ( ITEM) +COST2( ITEM) +TCOTHI (ITEM)

  COTPOICOTCO'COTEO-COTLO'COTEx-CDTH I '0

<5

SM-SZ

 

Figure h.2. (cont'd.).



6h

 

 

[WRITE Do YOU WANT TO CONTINUEL/

 
 

AZEEAD ANS INL/

  

 

  
 

TCTI-O

TPURCH-0.0

Law—0.0,

I

4 N-I NITEM2

  

 

 

  
 
 

[DUM~DUM+CITM(N§NH

  ~_e 4:: CONTINUE 

 

SALE-ISALE*DUM

  SALE'SALE*i. O

I

WRITE COST AND PROFIT SUMMARY

 

 

  

  

DEBRIEFING

EV

 

 

END EVAL

Figure h,2. (cont'd.).
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I START SPEC I

V

[COMMON (SEE MAIN PROGRAM THSKMKIJ

fi*@7

-or0

I wRITE YOU COULD HAVE BEEN ASKED‘??/

/ ANALIZE THE SPECIFICATION

998

 
 

 

 ¥

/WRITE YOUR BOSS HAS TOLD YOU TO EXAMINE THE

SPECIFICATION FOR ”ITEM” YOU ARE USING

 
 

 

 
 

 
 I I I)

W ITE SPECIFICATION DOES NEED CHANG /URITE CORRECT EVALUATION, N

‘ CHANGE NECESSARY

COTEX'COTEX+200.0D

_.___._—JI

    

 

  

 
 

Figure n.2, (cont'd.).
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I V

/ORITE THE SPECIFICATION DOESN377 w P-IT M

I WRITE IN WHICH AREA DOES THE

ICOTEx:CO"Ex+zoo.OOI SPECIFICATION NEED CHANG

I

€é® Ifififi'fiF'Tfi7

 

  
 
 

 

 

 

  IL
/WRITE THIS IS NOT THE AREA FOR CHANGE ISAv-C:IOI

PACKAGE FAILS DURING DISTRIBUTION ‘f

E'EN THE EORREET AREA;I WRI YOU HAV

3T.

   

 
  
 

 

Figure h.2. (cont'd.).
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I START TRUCK I

‘

[COMMON (SEE MAIN PROGRAM THSKMK)J

 

 

 

 
 

 

 

 
 

 

 

  
    

R TRUCKER STRIKE ORDER FOR ”IWEEfy/y WRITE YOUR SCHEDULED RECEIPT HAS BEEN-

WILL BE ONE WEEK LATE DESTROYED IN A TRUCK ACCIDENT

I

 

   
'NRPCI5,INEEK+I,ITEM)-MRPc(S.IUEEK+I,ITEM) PURCH(ITEH)-PURCH(ITEH)+MRPC(2,lWEEK,ITEM)

+MRPC(2,IwEEK,ITEM) *CITH(ITEM)

MRPC(2,IWEEK,ITEH)-O MRPC(2,IWEEK,ITEHI-O    

    

 

 

I END TRUCK I

Figure h.2. (cont'd.).
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START VENQC

 

I COMMON (SEE MAIN PROGRAM THSKMKW

 

  

ILLLL'ITEMI ITEM-I

LLLL-NITEMZ

A _# L. I

   

 
 

£JRITE MAJOR OR MIIIOB7/

200 :—
 

I
  

WRITE SORT LOT

RETURN LOT

USE LOT AS IS

[READ IMGMN,II-INLT INT]

 

 

   
I

/WRITE YOU SAID MINOR /URITE SHOULD HAVE ACCEPTED LOT

THEY ARE MINOR MINOR DEFECTS

I I

I §OT§x-COTIEX+§OO : DO] | gm-COTIEX+EOO . DO |

  

 

 
 

A I    II

 

II

URITE YOUR LOT WILL may WRITE YOU SHOULD NOT HAVE

TUD UEEKS LATE 225 RETURNED THE LOT IT

I ms ACCEPTABLE

MRPCIS, WEEK+2, ITEM) -MRPC(5, WEEK+2, ITEM) +MRPC(2, WEEK, ITEM)

MRPC (2. WEEKLITEHI-O

®

 

   

 

 

 

II I

 
 

   

Figure h.2. (cont'd.).
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I

WRITE YOU USED A LOT

A PRODUCT RECALL///I

THAT WILL CAUSE

I

[QgTEXICOTEX+IOOOO.OOI

 

  

  

I

IF THERE WERE DEFECTS

YOU WOULD HAVE HAD TO

/WRITE

RECA THE LOT

[COTEx-COTEK+SOO.OOI

 
 

 

 

 

I

 II I

  
I

fiMTE PROPER DIAGNOSIy

OF THE LOT

II

ILE

 
 

 

Figure h.2. (cont'd.).

SM-S8

  

 I

/WRITE YOU SORTED AN

AC TADLE LOT

ICOTEX‘COTEX+ZO0.0QJ

I

 

 fl

I

WRITE YOU HAVE RETURNED A

LOT THAT SHOULD HAVE

BEEN ACCEPTED

CDTEX-COTEX+ZOO 00

i‘
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I II 6IO  

 

WRITE PROPER DIAGNOSIS

OF TFE LOT
 

 
 
 

[wRITE NO PROBLEMgl WRITE MINOR DEFECTS

CAUSE A DROP;

II IN SALES
 

,
o

 

 
I

l COTEx-COTEx-I-aoo. DO I

4)
fi'
 

 

 

 
 

FRITE THE DEFECTS ARE MINOR ANT

COULD HAVE BEEN ACCEPTED

 

 
 
 

WRITE DEFECTS ARE MINOR AND WRITE THE LOT SHOULD HAVE

COULD HAVE BEEN BEEN ACCEPTED.

AACCEFT THE LOT CDNCAINS MINOR
 

 

    

 

  

r DEFECTS

c x OTEx+200: DO] I

COTEX-COTEX+SD0.00
 

  

Figure 1+,2. (cont’d,) .
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WRITE LOSS IN SALES DUEl/VWRITE DEFECTS ARE CONSIDERED

IO BE MINOR NOT MAJOR TO MINOR DEFECT

 

 

 

 

I!

I COTEX'CO'I'EX-I-I 00 . 00] COTEX-COTEX+300 . OO

 

  
 

 

 

 

[rWRITE THE LOT WAS ACCEPTABLEJ’

I II
[COTEx-COTEX+2OO,ool

 

 
 

 

 

 

 
[WRITE YOU SHOULD HAVE ACCEPTED THE LOT/

/ WRITE YOUR MISTAKE WILL CAUSE ICOTEX'COTEX+SDD.OOl

A MAJOR PRODUCT RECALL I

 

 

 

 

 

END VEIQC

Figure h.2. (cont'd.).
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I START WRONGQ >

I
 

[COMMON

 

(SEE MAIN PROGRAM THSKHKLJ

 

lfWRITE YOUR VENDOR OF ”ITEM” HAS SHIPPED THE WRONG QUANTITY OF PARTS,/

if

 

 

NC‘INT(RND(I)*2)

  
NSL'I NT(RND(I)*h)

I

 

 
 

 
I

(or - C

 

 

NS'NSL

 CORR--(NS*.I*HRPC(2,IVEEKLITEM))   

NS'NSL

CORR-NS* . I*HRPC (ZjinEKLI TEM
 

 

{ _ A

'— fi

I

 

 

MRPC(2,IHEEK,ITEM)-MRRC(2,IHEEK,ITEM)+CORR -

PURCH(ITEM)-PURCH(ITEM)+CORR*CITH(ITEM)  
 

Figure 4.2. (cont'd.).

I

CG“

I

Nc-IABS(NC-I
  

  
NSL-NSL-I
 

 

 
 

 
I!

(g RETURN

I

.< END WRONGQ >

 

SM-6I
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START VENSTK

[COMMON (SEE MAIN PROGRAM THSKMR)]

U

lNFFF-IWEEK

I

RITE VENDOR‘S UORKERS MAY GO ONTSTRTRE

ALTERNATIVES:

I. PURCHASE LARGER AMOUNTS

2. DO NOTHING

3. USE DIFFERENT VENDOR

 

 

 

I

[WRITE WHICH ALTERNATIVQ/

I

m ICHIITEM) INT/

 

 

 

 

 

NRITE HON MANY ORDERS AND

VHAT VEEK VOULD YOU

II LIKE THEM TO ARRIVE? I

I II

Alfitfio NUHQ(ITEH) IUKIITEM) INn/

I

II [FURCHIITEM)-PURCH(ITEH)+CITH(ITEM)*NUMQ(ITEHI*MRPD(8‘ITEMIJ

 

 

  
[URIIE PRAY THAT THERE ISN'T A STRIKE7

A .4
A _—‘ A  
a fi w

SEAS!
VRIT O DER HILL CONQL BU“ PRICE WILL BE 10% CREATE§7

I

 

k

u—-—

 'I

IIUKSTI lTEM)-NFFF

.®"
mm
 

 
 

 

   END VENSTK

Figure 4.2. (cont'd.).
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ISTART VENLIEI

I

[COMMON AISEE MAIN PROGRAM THSKMKLJ

I

['VR'ITE VENDOR LIED ABOUT DELIVERY OATE/

I 
 

HRPC (5. IVEEI<+I , ITEM)-HRPC (s, IVEEK+I , ITEH)+MRPC (2, WEEK, ITEM)

 
MRPC (2. IVEEK, ITEM)-O  
 

I

END VENLIE

 

Figure h.2. (cont'd.).
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ISTART WRGSHPI

I

[COMMON (SEE MAIN PROGRAM THSKMKIJ

 

I

[WRITE RECEIVED WRONG SHIPMENTl ONE WEEK DELAY/’

I

MRPC(S,IVEEK+I,ITEM)-NRRC(5,INEEK+I,ITEH)+MRRC(2,IHEEK,ITEM)

 
 

  
MRPC(2,IVEEK,ITEM)=O
 

RETURN

I

END WRGSHP

 

Figure h.2. (cont'd.).

ISTART GOVREGI

I

[COMMON (SEE MAIN PROGRAM THSRNRIJ

 

I

WRITE AFTER ”X“ WEEKS YOU WON‘T BE ABLE TO USE PART ”ITEM“

PROBLEM INDICATED BY FEDERAL REGISTER.

 

ETURN

I

END GOVREG

 

Figure h.2. (cont'd.).
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ISTART PHYINV I

I

INTEGER Z

EOMNON (SEE MAIN PROGRAM THSKMK) I

 
 

     

  

  

 
 

z-INT(RND(I)*2)

   
 

{ Y'IINTIRNDII)*.30)+I)*,IO

I

 I

[V'RITE PHYSICAL INVEN'TEORY TAKEN?

 

  

  

  
  

 

A D

II

MITE INVENTORY LOWER av Y°/,/ [WRITE INVENTORY HIGHER BY Y‘y

I I

[IONH(ITEM)-IDNH(ITEMI+Y~IONHQTEI9J | IDNHgITEM)-IONH(ITEH)-Y*IDNHQTEIED
 

 

 

 
 

END PHYINV

Figure h.2. (cont'd.).

SM-65



77

START FRKLFT

[fEOHHON (SEE MAIN PROGRAM THSRHKIJ

 

  

WRITE LIFT TRUCK ACCIDENTliLOSS=.S OF A PALLET]

 

[IONHIITEHI'IONH(ITEM)-.S*MRPD(I#,ITEMIJ

 
 

 

   

Figure h.2. (cont'd.).

START FIRE

|:§OHMON (SEE MAIN PROGRAM THSKMKEI

II

[WRITE FIRE IN YOUR WAREHOUSELiLOSS OF TWO PALLETS/

 

 

 

NH(ITEH)‘ ’°' '

.<

I

IIONH(ITEMI-O

I.__4_—J 
 

 

Figure h.2. (cont'd.).
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ISTART LINDWNI

I

|COMHON (SEE MAIN PROGRAM THSKMKII

 

 
 

 DOWN-OOWN/Z
IL.__II
I

[WRITE LINE IS DOWN BY XXXI

 
 

 

 

[DRTTE GOOD DECISION To ADJUST LINE/

I <___I
I

 
 

 

X)n7 4:or -

XX‘ 20

 

ETURN

I

END LINDWN

 

Figure 4.2. (cont'd.).
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I START YRSTK I

I

ICDMMON (SEE MAIN PROGRAM THSKMKLJ

 I
""TTRIKE-o

IWKSZ-IWEEK+7
  
 

 
 

 

 

 
 

 
 
 

 
 

 
 

-‘ W! UNION. ;— r

I I

[WRITE YOUR WORKER'S UNION MAY GO ON STRIREZ' A/URITE YOUR WORKERS MAY Go ON STRIKE/

I
::r' —I:{:: 4:: .j

   IF A STRIKE OCCURES IT WILL LAST TWO WEEKS

  

  

 

  

 

FOUR ALTERNATIVES TO HAVDLE THE SITUATION:

I. GIVE IN TO WORKER'S REQUESTS

2. HIRE OUTSIDE PEOPLE DURING THE STRIK

3. BUILD PRODUCTION BEFORE THE STRIKE

II. 00 NOTHIMB

WHICH ALTERNATIVE DO YOU WANT TO TAKE?

 

 

 

 

 

  

‘L.
(READ IHSTK?

r‘* ‘:=* __ HERE ::, z: ;_ _.

3 l 2 h

I I I

ST‘KI’9-O
E) a o I STKPC :-

_COTEx-COTEX+STCST (NGRVJ IUNION)
 
 

 

ITE YOU WILL BE CHARGED X AMOUNT

1 NO POSSIBILITY OF A STRIKE

LG)

Figure h.2. (cont'd.).

  
 
 

I

II

I
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‘

WRITE EXCESS TO PUBLIC WAREHOUSE

CAN”T USE UNTILL STRIKE NEE5§/]

ENTER WEEK OF DOUBLE SHIFT

  

 

I

.ZREAD IWWW INT7 II

4::IEEEEiEEgzzz::-JL—.-———————4-I

{'0' I

 

  
LUCKYS-NITEHZ-I

L'I3

> : trI-NI—IIJ LUCKY3>

I

   

 

 
 

NHKEE'IWKSZ-IWWW+I

TCOTHI(INI)=COTHu*MRPD(8.9)*HRPD(L,INI)*CITM(INI)*NVKEE+TCDTHI(INI)

 TCOTHIIINI)‘COTHb*MRPO(8,9)*MRPD(L,INI)*CITM(INI)*(NWKEE+I)+TCOTHI(IN!  
 

 
az: r-lh-—-<:EEEE%INU

I

[OVERHD-OVERHD+CITM(9I*2*HRPD(8,9)*NVKEEI

IL—Q)

I

 

 

ETURN

I END YRSTK I

 

Figure 4.2. (cont'd.).
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START L l NEOC

[COMMON (SEE MAIN PROGRAM THSKMRII

___ ._9

'«®>*

II§Z.II
d’sz

A
|I§UALIIIO+I§ZI

[WRITE ACCEPT DR REJECT LOT‘?/

 

 "iv
 

 

 

 

[READ IANS INT

 

 

 

 

   
 

 

  
V

I

IVR'TEV SORT' 0R SCRAP'Z’
RIT R aI .77

 

     

/READ ISORST INT; ‘EEAO ISORAC INT/

i 4. _j

 

Figure h.2. (cont'd.).
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IA

  

[ERITE THESE DEF CTS ARE “T MIRCRQI AZQRITE WRONG SORTING PROCEDURE!"
I

 I I

[COTEx-CDTEX+IOOO.T‘I | C9T§XIQOT§X+§OO.OO|

*1 fi

  

 

 

‘
I
I

QRITE YOU MUST RE- VALUATE THE PRODLEflE

I

A

 

 

[WRITE SORTING WILL COST $200.0(y

  

NST-N I TEMZ- I

MRPC(2,IWEEK.9)-MRPC(21IWEEK49)-IQCSMP*PBP    

 

 

   

 

<1 HIQZ( IQZ)-IO v 
Figure h.2. (cont'd.).
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XLX'RND(I)

  Lxx-INT(XLX+.6DI 

 

[WRITE DROP IN SALES DUE TO LACK OF CUSTOMER APPEALL/

 

ICOTEx-COTEX+AOO.99J

 

 
 

 

 

   HIQ2(IQ2)-ID

I I

HRITE YOU HAVE PROPERL:// HRITE YOU HERE HRONG IN YOUR

DIAGNOSED THE LOT EVALUATION, BUT HERE

I VERY LUCKYL,

I

  

COTEX‘COTEX+200.00

IL—F ~4 1  
 

Figure h.2. (cont'd.).

SM-72



 

 

 

I

 
 

 

/ZE:TE INCORRECT EVALUATION (MINOR DEFECTs\ [VRITE SORTING HILL COST $200.00] I

CHARGE 5200.00 4- $300.00
 

I

CDTExaCOTEX+2OO.OO
I

 
 

  COTEX'COTEX+3DO . OO
 

 

 

 

C0TEXOCOTEX+200 . 00

 
 

 

 

 

HRITE MINOR DEFECT: YOU REJECT59/

/ AN ACCEPTABLE LOT.

N T-NIT -I

 

 

IONH(NST)'IONH(NST)~IQCSMP*MRPO(I3,NST)

OT x- OTEX+I MP*CIT N TI* I

 

I

__.., ::~ 44—JF'5NTINU

I

[HRPC(2,IWEEKLg)-MRPC(2,IWEEK,9)-IQCSHE]

 

 

 

 

   
«at HIQZ(IQZ)-ID ’

Figure h,2. (cont'd.).
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V S::F* “(ZED

II

lNST-NITEME-II

I

[]0NH(NST)-IONH(NSTI-IQCSMP*MRPO(I3,NSTIJ

 

 
 

«m3»

 

HRPC(2,IHEEK,9)-HRPC(2,IHEEK,9)-IQCSMP

ICHK8OIQCSMP*PBP

  CSTT-IQCSMP*CITM(ITEM)-ICHK8*CITH(ITEMI-ZOO OO
 

   

   

 

RITE YOU COULD HAVE SAVED ”CSTT” DOLLAR

IF YOU WOULD HAVE SORTED THE LOT!

COTEX‘COTEX+CSTT

 

 

 

 

 

 

 

   
I

/IRFFFE"§ROULD"RAVE REJECTED THE L037 RITE SHOULD HAVE LED TO A REJECT DECISIO

V SIOOOJOO CHARGE MINOR DEFECT

SALES DROP WILL COST YOU 5600.00

 

COTEX-COTEX 00.00

J.4

V   

  
 

[HRITE YOU HAVE PROPERLY MAW

®

Figure 5.2. (cont'd.).
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800

 

‘Z/WRITE YOU SHOULD HAVE ACCEPTED THE LOT

THE HRONG DIAGNOSIS HILL COST YOU $300.00

fib———O

HRITE EXAHINE THE CONTROL CHART FOR THE PROBLEM

DO YOU HANT TO MAKE ADJUSTMENTS ON YOUR

PACKAGINggLINE?

I

 

 I
EEAD IANS INT]

 

 

‘ DTfix-COTEX+200.OOY

  IADJ-I

I I

I

 

  
 

RETUR

 

END LINEQC

Figure h.2. (cont'd.).
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I START EXTRA I

I

[INTEGER SIGACT(23.9IJ

 

I

[COMMON (SEE MAIN PROGRAM THSRNRIJ

I

NEVENT-I

  
NINE(ITEHI-NINE(ITEH)+I

I...___.<n{'VENT-MED

Oar-I-

I

[SIGACT(I5 ITEM)-II

u———q-—————-——-JI

I

   

 

 

 

 
 

ETUR

I

I END EXTRA I

 

Figure h.2. (cont'd.).
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START OK

[COMMON (SEE MAIN PROGRAM THSKMKIj

 

  

[HRITE ND MAJOR PROBLEMS/

 

 

Figure h.2. (cont'd.).

I START RND I

I

[RND-RANF(OUMMY1]

I

I

END RND

 

 

Figure h.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.

SM-78
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PROGRAM 5 SUBROUTINES .

MANUAL

.3555 CLASS CLASS #* ggggAP FUNCTION EEEE 3555

MAIN PROGRAM I - I --- CHOICE OF SIMULATION TYPE SI 80

SET3 SUBROUTINE 2 - I --- SET MRP SCHEDULE DATA 9h 83

ROUTE " " 2 - 2 --- SET UP ROUTE To FOLLOW 97 86

CCALL " " 2 - 3 --- CALL SIMULATION SITUATION 98 87

MRP " " 2 - h --- UPDATE AND PRINT SCHEDULE 100 89

MRP2 " " 2 - s --- MODIFICATIoNS TO SCHEDULE 105 9h

EVAL " " 2 - 6 --- PRINT OUT COST EVALUATIONS '07 96

SPEC " " 3 - I a I CHANGES IN SPECIFICATIONS ‘09 98

TRUCK " " 3 - 2 a 2 TRUCK ACCIDENT OR STRIKE III '00

VENQC " " 3 - 3 a 3 INCOMING QUALITY CONTROL ”2 '0‘

WRONGQ " " 3 - 1+ a h ' HRONG QUANTITY OF PARTS ”5 '°"

VENSTK " " 3 - 5 A s VENDOR'S HORKERS ON STRIKE "5 '05

VENLIE " " 3 - 6 e 6 LIES ABOUT DELIVERY DATES "7 '06

HRGSHP " " 3 - 7 a 7 ANOTHER COMPANY'S SHIPMENT "7 '°6

GOVREG " " 3 - 8 a 8 PARTS Do NOT MEET FED. REG. I18 l07

PHYINV " " 3 - 9 b I INCORRECT AMOUNT OF INV. II9 108

FRKLFT n n 3 - IO b 2 FORKLIFT ACCIDENT, HAREHOUSE 120 109

FIRE " " 3 - II b 3 FIRE IN HAREHOUSE 121 110

OK " ” 3 - 12 b h SMOOTH OPERATION 121 110

LINDHN " " 3 - 13 c I PRODUCTION DDHN TIME '22 III

YRSTK " " 3 - In c 2 PLANT WORKERS, POSSIBLE STRIKEI23 112

LINEQC " " 3 - 15 c 3 QC INSPECTION, FINISHED_PARTS I25 III

EXTRA " " 3 - 16 c h OTHER PRODUCTION PROBLEMS 128 II7

RND FUNCTION A - l --- GENERATES RANDOM NUMBERS 128 117

* CLASS # INDICATES: I. program -----------

2. subroutine control- , ,

3. Subroutine exercise; x-yuunumber "'th'" CI.”

h, Function ----------

** CODES INDICATE

0
"
“

e
e

vendor supply situation

warehousing problem ---EEEB.2 n.-_.number within class

C. production problem ----

5M‘79
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Table 4.2.
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(cont'd.).Table h.2.

:UBROUTINE EXTRA
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(cont'd.).Table h.2.

FUNCTION RND
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DATA CPU-\NGES

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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PROD UCT L I NE
 

INFORMATION PRODUCTION
 

FMKT#

 

S PEC DATE

 

VENDOR I

 

VENDOR 2

 

VENDOR 3

 

VENDOR I+

 

ORDER QUAN.

 

LEAD TIME

 

SCRAP FACT.

 

QUAN/UNIT

 

QUAN/PALLET

 

BEG INV

 

OWN TIME

 

SALES PRICE

 

FIXED COST

 

OVERHEAD         
 

MARKET! m FORECAST

IJAN FEBIMRIAPRIMYIJUNIJULIAUGISEPIOCTLNOVIDECI

I I l I I I I I I I I I

UNION NON-UNION

OTHER NOTES:

Figure h.3. Empty product information sheet
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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 PROBLEMS

(simulation) ._____ MAJOR ._____ MINOR, SIZE OF SAMPLED LOT

__ ACCEPT LOT __ REJECT LOT

(exercise ) ______ MAJOR ______ MINOR

ACCEPT LOT REJECT LOT

SPECIFICATIONS

NUMBER OF PARTS

 

SPEC. # MODIFICATION NEEDED AREA OF MODIFICATION

I __ YES __ NO NUMBER __

2 __ YES __ NO NUMBER __

3 __ YES __ NO NUMBER __

h __ YES __ NO NUMBER __

5 __ YES __ NO NUMBER __

6 __ YES __ NO NUMBER __

7 __ YES __ NO NUMBER __

8 __ YES __ NO NUMBER __

9 __ YES __ NO NUMBER __

i0 EXERCISE YES NO NUMBER

SM-I20



GENERAL INFORMATION (cont’d)

INCOMING QC PROBLEMS

PROB #

l

P
W

S

6

7

8

9

Ol

PRE-SET SCHEDULED RECEIPTS AND MARKETING FORECASTS

.
P
N
N

U
'
l

etc...

exercise

W

__ ACCEPT

__ ACCEPT

__ ACCEPT

__ ACCEPT

_ ACCEPT

__ ACCEPT

__ ACCEPT

__ ACCEPT

__ ACCEPT

ACCEPT

I32

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

REJECT

QUANTITY

(UNDER THIS HEADING THERE SHOULD BE AS MANY SCHEDULED

RECEIPTS AS IS NECESSARY)

SM-l2l

W

MAJOR

MAJOR

MAJOR

MAJOR

MAJOR

MAJOR

MAJOR

MAJOR

MAJOR

MAJOR

MINOR

MINOR

MINOR

MINOR

MINOR

MINOR

MINOR

MINOR

MINOR

MINOR
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Table A,3

COPY OF DATA
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Table A.3 (cont'd)
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ACCESS 8 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 diagrams illustrate the sequence of the

cards for each program deck.

TO CATALCB UNITS AS PERI‘ANENT FILES

TO CATALOG THE MAIN PROGRAM "THSKI‘K"

  

  

  

  

  
  

 

  

  

THIS CARD DESIGNATES THE END OF THE PROGRAM

THIS IS THE FORTRAN PROGRAM

CARD DESIGNATES THE BEGINNING OF THE PROGRAM

*(SEE THE NOTE BELOW)

FTN. 0R FTN,L-O (doesn't provide a listing)

LOCKHART,JCIhOO,RG3.

PNC

i8ih589 (card unique to each deck of cards)

 

TO CATALOG DATA TAPE 70

THIS CARD DESIGMTES THE END OF THE DATA

THIS is THE ACTUAL OATA

CARO DESIGNATES THE BEGINNING OF THE OATA

***(see the note below)

OPYCR,INPUT OATA.

OCKHART, JCILOO, RG3 .

lBthSO (card unique to each deck of cards)

Figure h,h. Card catalog sequence

T0 CATALOG DATA TAPE ill 5 EXEC1 FILE

This deck is identical to the catalog deck for date tape 70 with the

exception of the catalog card and the data. **** (SEE THE NOTE BELOW)

CATALOG,LGO,PROJECT h25,RP-999.CN-GETRIO,Io-N KAJIYA.

BEGIN CONTROL Is A 789 TYPED ON TOP OF ONE ANOTHER.

END CONTROL Is A 6789 TYPED ON TOP OF ONE ANOTHER.

CATALOfi,OATA,I<AJ7O,RP-999,CN-GETR
IO, iD-K KAJIYA.

TAPE I

CATALOG,OATA,NAJIh,RP-999,CN-GETR
IO,Io-R NAJITA.

EXEC FILE

CATALOG,PKGh25,PROGRAM FOR PKG h25,RP-999,CN-GETRIO,Io-R KAJIYA.

I
1
1
.
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TO CATALOG UNITS AS PERMANENT FILES (con'd)

Table 4.4

CATALOG OUTPUT

3 IO N HU T ER 2 O 4 .us 03/19/00 CVOER750

17?3€.§9.?301§23 s L L5 9

ii'iE'ER'fiMEéI’ --IE€3‘$2§ 47-“.55-
C 0 Ch

U I

17.06.06.LA3T ACGE,6- a 17.03 03/31/30

17.06.06.RUNs- 0035 PH OOLLAR aALANCE 300125.96

17.06.06.c000«6 CAROS REAO VALUE 0 00000.06

17e06e06egp’PP
5500 e008- 0000 D .00

17.06.06. OPYCR INPUT.OATA.

17.06.07.RP 00600006 000000000123 HAXEL 011300

17.06.07.2P-FP SEC. .012- .255 .01

17.06.07. ATALOG,DATA.KAJ14,RP8999,0N8‘--’,
ID=KK

17.06.07.141TA.

i"%2'%3°§§%§ cwewaa ..
e e e - U

1;.066066HAX Flkss 0033 ng’PRUE1OOO1OOB.

17.06.06.RP 00 0007 000000000135

17.002.33. SP” 1e1051§ECe VALU

O O O
C

.

II.06.06.5P u§5 .993 355 VALUE: .33

17.06.06.CH USE .010 H—H VALUE; .00

17.06.00.TOTAL CJHPUTE VALUE AT R63 .01

17.07.A5..000003 PAGES PRINT. 000031 LINE; PRINT. FOR 5 000.05 AT R62.

To complete the cataloging procedure, the card 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 file.

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 on, type the

following instructions:

I.

2a

ATTACH,PKGHZS,(perm. file name)*,PW*GETRID.

THE COMPUTER WILL RETURN THE MESSAGE; '

"ATTACH,PKGh25,(perm. File name);Pwi”------”.”

"READY"

PURGE,PKGh25.

THE COMPUTER WILL RETURN THE MESSAGE-

"PURGE,PKGh25."

”READY”

YOUR NEXT STEP SHOULD BE TO CHECK THAT THE COMPUTER

DIO IN FACT PURGE THE PERMANENT FILE. TYPE THE FOLLOWING:

a. RETURN, PKGlI25'.

b. THE COMPUTER WILL RETURN THE MESSAGE-

"READY"

c. ATTACH,PKGA25,(perm. file name)

d. THE COMPUTER WILL RETURN THE MESSAGE-

"ATTACH,PKGA25.”

"PERM FILE NOT ON SYSTEM"

”READY”

YOU CAN THEN LOG OUT.

* THIS SHOULD BE THE NAME OF THE PERMANENT FILE (ie. PROJECT #25)
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INSTRUCTIONS FOR PROGRAM ACCESS

To access and run the program you should follow the following

instructions:

I.

9.

IO.

Go to a computer terminal and log on (this terminal should

be a DECWRITER with a baud rate of l200).

TYPE- TWO CARRIAGE RETURNS (3)

COMPUTER PRINTS "TYPE PASSWORD,PN,AND USER IO."

"'Illllnnl"

0n t0p of these squares (I) you should type the following

"PKGKK,H4IH8HI,LOCKHART.” (I)

COMPUTER PRINTS last access information, then it prints

“READY”

TYPE- ”ATTACH,(first six letters of your last name),

PROGRAM FOR PKG #25." (A)

COMPUTER PRINTS "ATTACH,"'"'""",PROGRAM FOR PKG hzs."

"READY"

TYPE- "EXEC,(first six letters of your last name)." C3)

AT THIS POINT THE PROGRAM WILL EXECUTE.

THEN YOU ARE DONE TYPE- "LOGOUT,T." 0)

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

SHOULD LOOK LIKE.
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Table 4.5

LOGGING IN PROCEDURE

Q.

 
IIIIIIIIB41OLOCKHART.

8030209 USER 16 (S1169P 22)

AST ACCESS: 8 05/01/80 08:14

RUNS: 165 PM BALANCE: O 67.77

EADY 08.58.04

TTACHPK KAJIYAPPROGRAM FOR PKG 425.

08:57:41 05/01/80 HSU-FREND 03.18 SOCKET8116

DOUN 0345 FRIDAYPUP 0800

CPORT 223

05/01/80 HSU HUSTLER 2 LSD 49.53 04/24/80 CYRER750

TYPE PASSUORDP PN! AND USER ID.

ATTACH P KKAJ I YA v PROGRAHFORPKG425 .%

.u-Exscm KAJIYA.

3*!##8##****¥*********¥X¥*¥*#*383**3!**¥***¥¥**¥¥Xtt*¥¥¥XXX!

@a-THE PROGRAM HILL RUN

383833#XXXXXttttt333*t******¥X*******X**¥¥**¥***¥*¥**X**¥**¥

@otooam . T .

JOB COST: 3 .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 (i). 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 (-I), 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 INPUTEOUTPUT 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-

ifications which should be examined QEEQEE 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 section entitled DATA CHANGES (Chapter VI, Pages l29-I3h) as a

guide 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 correSpondlng to the specification must reflect the

change. 0 (ZERO) indicates that there has been no change, I indicates

that a change has been made. It will be up to the program administrator

to decide how subtle the problem (change) should be.*

Use the examples on the following pages as guidelines when converting

the simulation to accomodate different product lines.

* Examples of different changes can be seen if the specifications

on the following pages are compared with revised specifications

in Chapter V, Pages 205-2l3.
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REPORT: $0976A8

ABC CORP.

PACKAGING BILL OF MATERIALS

STOCK NUMBER: 33 2i

DESC: THSISOL

SIZE: 2h PINTS FINISHING SPEC. CODE: IOOI

DEPARTMENT: PACKAGING

RUN DATE: oh/ZS/BO

LLLAST REV: 07/17/79

 
 

STOCK NUMBER DESCRIPTION QUANTITY U/

IBSBO THSISOL ll.880 L

36h2 BOTTLE I502 POLY 28 CT THSISOL 25.000 EA

hl23 CAP 28 BLUE METAL P-PEPL LIN 25.000 EA

2324 LABEL 2 27/32 X I IS/I6 DIE CUT 25.000 EA

LABEL INSTRUCTIONS:

BOTTLE LABEL IMP WI"EXP----" AND "LOT---". (ONE LINE) SUPPLY we

STICKY BACK RUBBER PLATES STYLE VL IB-RBC F/IMP RESMIPPER wr'EXP-«H

AND "LOT---".

PACKAGING INSTRUCTIONS: LABEL PLACEMENT FROM BOTTOM OF BOTTLE: I S/IO IN.

IMPRINT "EXP--" AND "LOT--" ON PRINTED RESHIPPER FOR 2“. USE (IDS 627)

GLUE FOR THE BOTTLE LABEL ADHESIVE. APPLY ORM-D "COPY" TO UPPER RIGHT

HAND CORNER OF THIRD PANEL OF RESHIPPER. POST RESHIPPER STOCK # AND

TITLE ON THE PACKAGIIK: LINE. THE FOLLOWIIB TESTS MUST BE ACCEPTABLE

BEFORE IBBO 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 h.5. Specifications
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Il+5

ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _l_pF_§_PGS

CONTAINER SPECIFICATION SPECIFICATION NO.: 22222

ISSUE ggzg: OS/Dh/76

.IUPERSIEDES: NEW SPEC.

SHANGE: -NONE-

 

A
l

  

 
IEM: BOTTLE

 

  

CAPACITY: mom/1:73.181. ml OVERFLOV CAPACITY:

STYLE: MODIFIED ROUNDED SQUARE CONTAINER HEIGHT: 33 grams :1 gram

NECK OR FINISH: 28-kDa

DIMENSIONS: SEE ATTACHED DRAwIili.

 

  

MATERIAL: LINEAR POLYETHYLENE (.955 DENSITY)-FORTTFLEX PE RESIN

FORMULA No. ass-hon (CELANESE) or (.955 DENSITY)

OLOR: NATURAL No. LC 732 (U.S.l.) or (.955 DENSITY)

DEC TION: NONE No. 388 (O.l.)

 

n

 

   

PACK FOR SHIPMENT:

RESHIPPER N 2".

LABEL FOR SHIPl‘ENT: SHOW ITEM MIC, SPEC NUMER, MCHASE MDER #,

AID SUPPLIER ON EACH CONTAINER.

OTHER IFMMTION:

  

QUALITY CONTROL REQUIREIENTS: SEE "PACKAGIIII MTERIALS Am SUPPLIES

ACCEP‘I’AMIE STANDARDS". ADDITIOML

REQUIREIENTS:

SPECIAL INSTRUCTIOfi:

 

 

 

(cont’d.).
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ABC CORP PAGE _LOF_§_PGS

DIVISION OF MICHIGAN STATE UNIVERSITY

PACIUAGING MATERIAL SPECIFICATION SPECIFICATION No: 33333

IS'SUE—DATL'E: ' 0"‘3/Ob/76

SUPERSEDIEi: NEH SPEC. 

 

 

T '10: 255.55.: -~°~E-
ITEM: RESH I PPER

"TYLE: RSC WITH "H" PARTITION  
 
M IO : I.D.: l8 l/I6"L X II 3/l6"W X 7 l/8"H

m: 27” TEST "C" FLUTE. TAPE OR CRUSHED GLUE JOINT.

m: NATURAL

m: STD. BLACK. PANEL #l: TOP FLAP: "THIS SIDE UP HANDLE WITH

CARE" PER ATTACHED PROOF. PANEL #l: "COPY" PER ATTACHED

PROOF. BOTTOM FLAP: BOX MAKER'S CERTIFICATE. PANEL #2

”COPY" PER ATTACHED PROOF. PANEL #3: "COPY" PER ATTACHED

PROOF. PANEL III“: "COPY“ PER ATTACHED PRO“. PANEL #l:

BOTTOM FLAP: STOCK No. "33333". (none of the coeies are

included)

EEK FOR SHIPPENT:

MBEL FOR SHIPMENT: SHOW ITEM MP5. SPEC NUMBER, PLRCMSE ORDER 5,

QUANTITY Am SUPPLIER ON EACH CONTAINER. FOR

FOLDIIRS CARTONS, SHOW QMNTITY: AS QLflNTITY

PER ROW/RWS PER LAYER/LAYERS PER CASES AID TOTAL

QMNTITY.OTHER INFORMTION:

TY ONTR RE IREME : SEE "PACKAGIM MATERIALS Am SUPPLIES

ACCEPTANCE STANDARDS".

ADDITIONAL REQUIREMENTS:

CIA I TR iO : RESHIPPER TO BE ANTI-SLIP COATED (LUDOX)

F“ —I:

___I__

 

 

        

Figure 4.5. (cont'd.).
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ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _}_OF_5_PGS

PACKAGING MATERIAL SPECIFICATION SPECIFICATION NO: 33333

I UE DATE: OB/Oh/76

w: New spec.
CHANGE: NONE

ITEM: "H" PARTITION - CELL

§_1'_YL_E: FULL HEIGHT

DIMENSIONS: ASSEMBLED CELL SIZE I8"L x 5 I/2HV x 7 I/8"H

MATERIAL: 275# TEST ”C" FLUTE

COLOR : NATURAL

PRINTING: NONE

PACK FOR SHIPMENT: ASSEMBLED IN RSC.

MQEL FOR SHIPMENT: SHOW ITEM NAME,SPEC NUMBER, PURCHASE ORDER #,

QUQNTITY AND SUPPLIER ON EACH CONTAINER.

OTHER INFORMATION:

QUALITY QONTRm. REQUIREMENI§2 SEE "PACKAGIM; NATERIALS AND SUPPLIES

ACCEPTANCE STANDARDS".

ADDITIONAL REQUIREMENTS:

SEQIAL IfiTRmTION5:

 

  
 

  

 

  

I I :

71. I I c l

o o o o o o 8 :2 I

l;

o o o o o o L IA 1 '

o o o o o o 78 I see..- :

THE FORMED "H" PARTITION SEPARATES ; i A

THE RESHIPPER INTO 2 SECTIONS OF

12 BOTTLES EACH (SEE ABOVE) *Sg- -*I"— I8 +5?—...

29
 

 

ALL DIMENSIONS ARE IN INCHES.

Figure A.5. (cont'd.).
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PACKAGIM; DEVELOPMENT DIVISION PAGE _'_#_OF_S.PGS

INCONNING PALLET SPECIFICATION

SIOCE N0: 33 2I CARTONS/LAYER: 6 LAYERS OF II

I LAYER OF IO bese

MATERIAL: BOTTLE I602 POLY 28 CT THESISOL LAYERS: 7

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

CARTON SIZE: 0.0.: I8 7/32"L X II II/BZ‘V X 7 9/32"H

OTHER REQUIREMENTS: SPECIAL CORRIEATED SHEET UNDER BASE LAYER (I REQ)

REGULAR CORRIBATED SHEET ON TOP (I RED.)

FULL HEIGHT CORNER PADS (h REQ)

SHALL CORNER PADS FOR BASE ONLY (a RED)

TOP VIE" REC. LAYER (6 REQ) TOP VIEW BASE LAYER (I REQ)

 

 

 

 

 

 

 

 

 
 

        

 

L'— 3r'——-I

‘——I_ “2"
‘*______ I n

55 -2-
 

 
 

 

 

 

 

 

  
 

  

 
 

              

FIgure h,5, (cont’d.).
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ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PAGE LOFLPGS

CLOSURE SPECIFICATION ' SPECIFICATION NO: WM

ISSUE D'A'TE: Rina/78

SUPER—SIDES: 03/2I/75

EFF—ENGv._': CORRECT SPEC No.

— _ __FROH #692 TO ABOVE. I
 

  

ITEM: CAP

SIZE. 28m

TYI. . NECK OR FINISH: 28-1600CT

IMENSIONS: .AOS-JIIS'W'I X I.13;-I.22I"DIA.

U
!

m
e

O

 

MTERIAL: CAP: TINPLATE ,

LINER: P-PEPL: .035 PULP/PAPER/POLYETHYLENE

M: BLUE

T N:O§CQR_A IO _ _
— _ 4

PACK FOR SHIPMENT: SOOO/CARTON.

EBEL FOR SHIPPENT: SHOV ITEM MIC, SPEC NUMBER, PURCMSE ORDER III,

QUANTITY ANO SUPPLIER ON EACH CONTAINER.

OTHER Ill-'ORMTION:

 

QQLITY CONTROL REQUIREMENTS: SEE "PACKAOIIB MTERIALS AID SUPPLIES

ACCEPTANCE STANDARDS".

ADDITIONAL REQUIREMENTS:

§ECIAL IETRQEIIONS:

 

FIgure h.5. (cont'd.).
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L, PAGE_2_OF_2_PGS

  

IIHIIIIII ICELEECT

   

 

O

  
I.

1.18

 

flanINS/0N5 :Irowav M5: 7" w I TH INDMS'I'R y 5'74410Amos.

kaommcworo 8/ G‘CM/ comm/77's: GM 64030”:

W

 

IJ-faa- 6 fizra/

.FZav-JBALIRAAAAcD

H OWENS-ILLINOIS ZIP-(ac Mtrau aunt!-

£2.49; Q)

WM A-6736 - ’

FIgure h.5, (cont'd.).

 

      

COURTESY 0F OWENS-ILLINOIS (I967)
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ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PAGE I 0F_I_ PGS

LABEL SPECIFICATION SPECIFICATION NO.: III”

I BEL NO: IIIII

SSUE DATE: 07/18/79

.IUPIE‘RSEDES: I0/I7/78

N

 

  

     
STOCK NO: 232“ CM 3E: PRINTIPE REGISTRATION

PRODUCT: THESISOL 2H PINTS 1

 
 

 

IEM: BOTTLE LABEL

TRAD§: DOMESTIC

5mg: _CUT 1: OTHER DIE CUT .

__ROLL - I'NO'EXING Hoff—LOCATION

(SEE PAGE 2 FOR UNVIMI INF—OWR

 

 

 
 

 

m: _x_ REGULAR LABEL (603 VHITE VARNDSET DUAL PIRPOSE. DR EQUIV.)

_ THIN FORM (30!! UNITE IMPERIAL BIBLE H.S. OFFSET, " .I

_ HEAT SEAL

_ OTHER

m: z 27/32“H x I I5/I6w 2

9mm _ HORIZONTAL _ VERTICAL

INK SQLQE: BLUE (PMS-280)

PRINTIIB REGISlATIQN: TOP OF COPY OR TITLE BLOCK TO TOP OF LABEL: I/O"

LEFT SIDE TRIM TO COPY 0R TITLE BLOCK: 7,32” 1

 

FOR P NT: IN COH‘IERCIALLY ACCEPTABLE CORRIBATED BOXES. SHOVIIG

LABEL PRINTER'S ME AND ADDRESS. ATTACH ONE CAICELLED

LABEL AM) AN ENVELOPE‘CONTAINIM A COPY OF THE REC. TO

DIE BOX OF EACH ORDER.

 

MSSL FOR SHIPMENT: SHOV ITEM MK, SPEC NUIBER, MCI-[ASE ORDER NUMBER, AM)

SUPPLIER ON EACH CONTAINER. OTHER INFORMTION: u

 

QUALITY CONTROL REQI: SEE "PACKAGIW MTERIALS AM) SUPPLIES ACCEPTAICE

STANDARDS". SUPPLY 2 PRESS SHEETS OF EACH RUN TO

THE PRODUCTION QMLITY CONTROL DEPT., ABC CMP.

AODITIOML REQUIREFENTS:

 

SfiSIAL INSTRUCTIONS: SUPPLY A PLATE PROOFS TO PACKAGIM DEVELOPENT DEPT.

  

SIG T

FIgure h.5. (cont'd.).
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QUALITY CONTROL PROBLEMS

Within this section there are quality control oroblems in each

of the following categories:

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.

SM-IHZ
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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 categories:

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:

lNCOMING QUALITY CONTROL PROBLEMS (Dc)

DECISION- Is the lot acceptable or should it be rejected?

DECISION- Do the parts have major or minor defects?

CALCULATION- Proof for decision I.

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-Ih3
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ABC CORP

QUALITY ASSURANCE PROGRAM

PACKAGING MATERIAL AND SUPPLIES ACCEPTANCE STANDARDS

SAMPLING PROGRAMS

gLASTIC BOTTLES

I. Visual lnspection- A random sample will be taken following

the Military Standard lOS-D, General InSpection Level I or

II, Single Normal Sampling Plan.

I]. Dimensional Measurements- A random sample of ten bottles

will be measured for the apprOpriate dimensions as listed

on the individual specifications.

III. Leaker Test- A random sample of ten bottles will be tested

for Ieakers 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 QUALITYSLEVELS(AQL'SL

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

list of defects. AQL'S between classifications, however,

will be lnterrelated 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 legality

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.

SM-lhh
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W

VISUAL INSPECITION

CRITICAL DEFECTS (AQL 0.25!

COLOR- Amber bottles must pass light Transmission Requirements

of current USP.

Contamination- Foreign material of a chemical nature found on

the finish or on the inside of the bottle which will affect

the product in any manner (non-compatible grease, etc.).

MAJOR A DEFECTS (AQL I,g§l

Finish Trim:

False Neck- A neck construction which is additional to the neck

finish of the container.

Finish Flash- Excess material due to poor trhnning or poor

molding.

Bottom Trim:

Flashing- Excess material due to poor trimming or poor molding.

Seemline- Mold mismatch or parting line. A raised line

appearing on the surface of a 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 Operation.

Finish Leakers- Any condition of the finish where the normal

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 seams.

Incomplete bottom».

wall Thickness- Minimum wall thickness as specified on the

individual specifications, measured at the thinnest portion

of the bottle.

Foreign Bottle- Any bottle which is foreign to the specification

but which can be pnocessed through production.

SM-llIS
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PLASTIC BOTTLES

VISUAL INSPECTION

MJOR A DEFECTS LAQL l.D‘Q__- Continued

Contamination- Foreign material 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 “a!

Dirty Appearance- Foreign Materiel found on the outside surface

of the body of the bottle effecting saiabllity (dust. dirt, etc.).

Die Lines- Vertical marks on the bottle caused by materiel

build-up on the die parts. (see limit sample)

Flow Marks- Strikes or lines caused by damage to parts.

(see limit sample)

Orange Peel- Rough surface of the bottle. (see limit sample)

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 efficacy or product stability. (see limit sample)

MINOR DEFECTS (AQL lug}

Bubble- A void in the plastic material.

Carbon Specks or Other Inclusions- A portion of black residue

from material degradation.

Gel- A small particle of unmelted plastic material which appears

as a bead or speck in the finished bottle.

Spider Line— Double Mold Seem- A cloudy streak parallel to

the mold seem.

Sink Mark- A shallow depression or dimple on the surface

following local internal shrinkage.

SM-llI6
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W

VISUAL INSPECTION

DIMENSIONS:

I.

z.

3.

h.

Select lO 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 measure 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 liquid preparations)
#

l.

2.

3.

It.

5.

6.

7.

8e

9e

Select l0 bottles randomly from the inspection sample.

Add approximately 25 ml. of Thesisol

Cap and invert. Allow to stand l0 minutes.

Examine for evidence of leekers.

If no leekers are found. the order is acceptable.

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

If only one leeker is found, re-run the test on an additional

50 bottles randomly selected from the Inspection sample.

If no additional leekers are found, the order ls acceptable.

If two or more leekers are found in the 50 bottles tested,

the order is unacceptable.

FLAME TREATMENT TEST: (Performed on bottles designed for paper labels)
_—-é

I.

2.

3.

A.

Select l0 bottles randomly from the inspection sample.

Spray each bottle with red Poly-Treet-Check Marking Ink.

After drying, the Ink should not be removed with scotch tape.

If 80% of the ink remains after the Scotch Tape Test, the

order is acceptable.

SM-llI7
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ABC CORP

QUALITY ASSURANCE PROGRAM

CAP DEFECTS

AeQeLe-oesso/O

CRITICAL

Foreign Cap (if same size)

MAJOR(GENERAL)

Contaminated or soiled (limit Sample)(lnternal- cap or liner)

Damaged Liner or Facing- Any condition that affects sealing

Feathers- Pulp piece large enough to affect sealing (see sample limits)

Foreign Cap (if different size)(Seme 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 (l/h" or more removed)

Excessive Flashing (see limit 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- light passes)

Dent- (see sample limit)

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

Dirty Appearance - External- (see limit sample)

No Bead

No Knurling

No Threads

Incomplete or Faulty Coverage- Internal or External Coating (see limit sample)

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

Out of Shape- Malformed or Damaged

Sir-LAB
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CAP DEFECTS (cont'd)

MINOR (GENERAL)

Damaged Liner or Facing- Does not affect sealing

MIWR (MOLDED CAPS)

Chipped Rim

Embedded Foreign Material (Discoloration)

Glue on Liner (Not inside sealing surface)

Poor Embossing

Poor Molding- Sticking to mold, etc.

MINOR (PETAL CAPS)

Dent- (see limit sample)

Defective Bead- (see limit Sample) if not a sharp cutting edge

Dirty Appearance- Internal or External (see limit sanple)

Incomplete Coverage- External Coating (see limit sample)

Poor Embossing ‘

Scored. Scraped or Scratched Coeting- Internal or External (see limit sample)

NOTE: All threaded caps are to be tested for fit on the preper bottle.

Seaple l5 caps per lot.

SM-i49
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ABC CORP

QUALITY ASSURANCE PROGRAM

LABEL DEFECTS

AeQeLe e

PRINTIIB DEFECTS
 

Foreign Label- CRITICAL

illegible Lot Nunber- 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- MJOR

Poor Cover Up (Light or dark spots or marks)- MAJOR s MINOR (see limit sample)

Poor Impression- MAJOR & MINOR (see Limit Sample)

Reverse Position of Labels- MAJOR

Streaks or Smudges- MJOR & MINOR (see limit sample)

Unequal hrging- MAJOR 5 MIMR (see limit sanple)

PAPER DEFECTS

Greased or Folded Labels- MAJOR s MINOR (see l‘lmit sample)

Damaged or Torn Labels- MAJOR & MINOR (see limit sample)

Dirty Backs- MAJOR C MINOR (see limit sample)

improper Direction of Grain (heat seal labels only)- MAJOR

impr0per Paper lieight- MAJOR

improper Size of Label (Measurement)- MAJOR

Off Color Stock- MAJOR

COATIil: Aw ADHESIVE DEFECTS

Absence of Coating (When coating Is required)- MJOR

Improper Color of Coating (Varnish)- MAJOR

luproper or Poor Coating of Adhesive on Meet Seal Label- MAJOR

lnroper Type of Coating- MAJOR

improper Type of Heat Seal Lebel- MAJOR

Presence of Coating (When coating Is Egg required)- MAJOR

NOTE: MEASURE THE LABEL FOR SIZE AND CHECK SPECIFICATION.

SM-ISO
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ABC CORP.

PACRAGING MTERIAL PART: II ONTAINERS- [[7

INSPECTION REPORT . -;aer

PACKAGING ON‘TRO V NOOR: ‘ W # SAMPLED:

JATE: ASSIN. 9;! Ems) PROBLEM Ii: /

ACCEPTANCE SAMPLING TEST

___Emu$D

SIzE OF SAMPLE SINGLE NO. A.Q.L.

‘ ___mnTu1E

CHARACTERISTIC REMARKS ON DEFECTS
. ‘3

diocese flea/u»; -—o/0

Jle' .L/Mes 41-5" I

mnESS.UNCmATnmS

LOT SHOULD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS

LOT SHOULD BE REJECTED —' LOT CONTAINS MINOR DEFECTS

LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

ONE
   
 

Figure h.6. Quality control problems.
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ABC CORP.

PACKAGING MATERIAL PART: ‘9 CONTAINER . I

INSPECTION REPORT . m) WA.

PACKAGING CONTROLW# SAMPLED:

DATE:_ ASSIN. £;;L_ PROBLEM 0:52,

—_— l =

ACCEPTANCE SAMPLING TEST

____ REDUCED

SIzE OF SAMPLE I(SINGLE NO. A.Q.L.

___m1Tu1E

CHARACTERISTIC REMARKS ON DEFECTS

sapéfl .uNes ~23"

(comm “0417“) 95"” (806.?

ANESG.UNCmATums

LOT SHOULD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS

"' LOT SHOULD BE REJECTED ""'“ LOT CONTAINS MINOR DEFECTS

LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

Dxm
   
 

Figure h.6. (cont'd.).
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ABC CORP.

PACKAGING MATERIAL PART: (W

iNSPECTlON REPORT . C a: I .

PASSAGIIG CONTROL VENDOR; H SAMPLED:

ATEEL ASSIN. £141, PROBLEM £255

ACCEPTAICE SAMPLIIR} TEST

_ REDUCED

SIZE OF SAMPLE K SImLE NO. A.Q.L.

_ MULTIPLE

CHARACTERISTIC REMRKS ON DEFECTS

949M %TNMIT5 .._,

NOTES 8 CALCULATIONS

F====r }

LOT SHOULD BE ACCEPTED LOT CONTAINS MJOR DEFECTS

LOT SHOULD BE REJEC‘TED LOT CONTAINS MlmR DEFECTS

LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

DATE

   
 

Figure h.6. (cont'd.).
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PACKAG l in MTER IAL
 

INSPECTION REPORT
 

 

   

 
 

 

 

 
 

 

__g§§55215§ CONTROL # SAMPLED:

__gATE; ASSIN. 9:;2, PROBLEM #2114,

ACCEPTANCE SAMPLING TEST

REDUCED

SIzE OF SAMPLE 2 SINGLE NO. A.Q.L.

___mnTHRE

CHARACTERISTIC REMARKS ON DEFECTS

1mg. ”Zn—av"

 
 

WTES S CALCULATIONS

W:  

LOT SHOLLD BE ACCEPTED LOT CONTAINS MJOR DEFECTS

LOT SHOULD BE REJECTED LOT CONTAINS MIMR DEFECTS

LOT CONTAINS CRITICAL DEFECTS

SIGNATURE
 

DATE
   
 

Figure h.6. (cont'd.).
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ABC CORP.

PACKAGING MATERIAL PART: . ONTAINERS-

INSPECTION REPORT . -- :2

PACKAGING SONTROL .VENDOR° II! SAMPLED-l 1

_QATE: ASSIL a;W) PROBLEM #2i

ACCEPTANCE SAMPLING TEST

_ REDUCED

SIzE OF SAMPLE I(SINGLE NO. A.Q.L. .40

__ MULTIPLE

CHARACTERISTIC REMARKS ON DEFECTS

”114.1 m...

 
NOTES S CALC?.ATIONS

 

 

Sp 3 .049 .

{Mad .7, : [6.150

a s. [3 . 050

x, g I; . I50

5:, I: It. CHIS

g; : I. . (00

x‘ . ,c. I75

M 2’ e J‘..J_29______,

__ LOT SHOULD 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.

’ fl

PACRACINC MATERIAL PART: .. CONTAINERs- I 7

INSPECTION REPORT ‘
. u

PACNACINC CONTROLI .W # SAMPLED:

JATE: ASSHL a: 4 lPROBLEM #2 Q

ACCEPTANCE SAMPLINC TEST

_ REDUCED

SIzE OF SAMPLE {SINBLE NO. A.Q.L. 4 Q

__ MULTIPLE

CMRACTERISTIC REMARKS ON DEFECTS

-W— ‘ on: mm“ 6"”15'

 
 

NOTES 8 CALCULATIONS

“My fl ‘

 

 L===r

LOT SHOULD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS

LOT SHOULD BE REJECTED LOT CONTAINS MINOR DEFECTS

__ LOT CONTAINS CRITICAL DEFECTS

SIGNATURE
 

DATE
   
 

Figure h,6. (cont'd.).
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TABLES 5 CHARTS

This section contains charts and tables that are necessary

for the User to complete the simulation.
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Table h.6

PREPARATION TABLES FOR THE USER

 

 

 

 

 

 

 

IABLE_L Costs to manipulate

MANIPULATION COST

COST TO PLACE AN ORDER/LOT SIZE 9%

COST TO CANCEL AN ORDER/LOT SIZE 30%

COST TO HOLD INVENTORY/YR. 23%

COST TO EXPEDITE AN ORDER/LOT Q. 20%

COST OF A LOST ORDER/ORDER SIZE 200%   

inventories and orders

 

 

 

 

 

 

     
 

 

|$SO0.00 l $10,000.00

* COST IS DETERMINED BY THE PRODUCT

DISTRIBUTION CHANNEL

SM-IS8

IPRODUCTION 1 DISTRIBUTERS I END USERS

1

I $I,OO0,000.00I

.IABLE_2 Product information

’ FIN INVENTORY BOTTLES CAPS LABELS

PART # 3321 2222 hhhh llll

ORDER Q Il,OOO (cases) 250,000 900,000 450,000

LEAD TIME (weeks) I 6 6 3

QUAN/UNIT (/M) 1 2h 2h 2h

PRICE --- $79.00 $22.80 $6.90

TABLE 3 COST TO RECALL PRODUCT*
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' Table 0.6. (cont'd.).

TABLE h COST TO SORT ORDERS

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

2. IF THE LOT SHOULD HAVE BEEN ACCEPTED (DETERMINED BY QC PROBLEM)

PRODUCTION INVENTORY INCOMING PARTS

 

 

   
 

 

 

 

 

 

REJECT (situation i.) NO CHARGE NO CHARGE

ACCEPT (situation 2.) $200.00 $200.00

TABLE 5 PRECAUTIONARY STRIKE SETTLEMENT COSTS

GRIEVANCE UNION COMPANY NON-UNION COMPANY

I. BENEFIT $2000.00 $1000.00

2. PAY $2000.00 $1000.00

3. wORKINC CONDITIONS $2000.00 $lOO0.00

h. 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.

SM-l60
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Table h.7

PROGRAM OUTPUT l

ITEN-THSISOL

PART-3321 SPECIFICATION DATE- 42580

UENDORS- IN HOUSE ORDER 0- 11000 K SCRAP FACT- 0 PERCENT

LEAD TH- I UFEKS SAFETY STK- 15000

O REG/UNIT- 1

YOUR STOCKPILE OF 0 “III BF AVAILADIE IN NECK 0.

YOUR SECOND STOCKPILE OF 0 HILL BE AVAILABLE IN NFEK O.

INFO

(IOOOIIICURRI 7 I 3 I 4 I 5 I 6 II 7 I 8 I 9 I 10 I 11 I 12 I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SALES II OI RI RI OI RI RII BI BI BI IOI IOI IOI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PRODUCTII OI OI OI OI OI OII III OI OI OI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

FIN INUII 42I 34I 7AI ISI IOI 2II SI 3I III ‘21I 31I 41I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Pin PRUII OI OI OI OI OI OII III III OI III III III

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

II FROZEN PFKIOD II

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

I 13 I )4 I 15 I 16 I 17 I IF I 19 I 20 I ?I I 9? I 23 I 24 I 25 I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SALFI 10I ‘ BI BI BI BI RI OI SI SI SI SI BI 8I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PRODI OI OI OI OI OI OI OI OI OI OI OI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!

ON HI SII 59I 67I 75I SKI 91I 99I 107I 115I I23I 131I I39I 147I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PLO I III III OI III III III OI III III OI III III III

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

INEG INDICATES THE FIRST NEGATUF BALD HAY BFCOHE POSITIVE LATER.
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Table 4.7 (cont'd.).

ITEH-BOTTLE

PART-2222 SPECIFICATION DATE- 90476

VENDORS- 23 ORDER 0-250000 K SCRAP FACT- 2 PERCENT

34

LEAD TN- 6 UEEKS SAFETY STK- 600000

0 REO/UNIT- 24

YOUR STOCKPILE OF 0 HILL BE AVAILABLE IN "EEK 0.

YOUR SECOND STOCKPILE OF 0 HILL BE AVAILAfiLE IN UEEK 50.

INEG

(IOOO)IICURRI 2 I 3 I 4 I 5 I 6 II 7 I O I 9 I IO I 11 I I2 I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

RFOUIREII OI OI OI OI OI 264II 264I 264I OI 264I 264I 264I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SCH RECII OI OI OI 200I OI 250II OI OI OI OI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PTS INVII 200I 200I 200I 4OOI 4OOI 396II I22I I42I I42I 406‘ 67OI 934I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PLD ORDII OI 250I OI 250I 250I 250II 250I 250I OI 2SOI 250I SOOI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

II FROZEN PERIOD I3

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

I 13 I I4 I 15 I I6 I I7 I 18 I 19 I 20 I 21 I 22 I 23 I 24 I 25 I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

REO I 264I 264I OI 264I 264I 264I OI 264I 264I OI 264I 264I 264I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SCH I OI OI OI OI OI OI OI OI OI OI OI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

ON HIII98I1462I1462I17?6I1990I2254I2254I25IBI2782I2782I3046I3310I3574I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PLD I OI 250I ZSOI OI ZSOI 250I 250I OI 2SOI OI OI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

INEG INDICATES THE FIRST NFGATVE EAL: HAY BECOHE POSITIVE LATER.
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Table 4.7 (cont'd.).

ITEM-CAP

PART-4444 SPECIFICATION DATE- 41078

VENDORS- 2 ORDER O-9000OO K SCRAP FACT- 3 PERCENT

76

LEAD TN- 6 UEEKS SAFETY STK- 300000

' O REO/UNIT- 24

YOUR STOCKPILE OF 0 UIlL BE AVAILARLE IN UEEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILARLE IN UEEK SO.

‘INEG

(IOOOIIICURRI 9 I 3 I 4 I 5 I 6 II 7 I 8 I 9 I 10 I II I 12 I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

REOUIREII OI OI OI OI OI 264II 264I 264I OI 264I 264I 264I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SCH RECII OI OI OIIOOOI OI OII OI OI OI OI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PIS INVII ISOI ISOI ISOIIISOIIISOI 886II 622I 358I 358I 94I I7OI 434I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PLD ORDII OI OI OI OI OI OII OI OI OI 9OOI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

II FRO7EN PERIOD II

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

I I3 I 14 I IS I 16 I 17 I 18 I 19 I 20 I 21 I 22 I 23 I 24 I 25 I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

REG I 264I 264I OI 264I 264I 264I OI 264I 264I OI 264I 264I 264I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SCH I OI OI OI OI OI OI OI OI OI OI OI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

ON HI A9RI 96?I 962I1276I149OII754I1754I20I8I2282I2282I2546I28IOI3074I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PIO I OI 900‘ OI OI OI 9OOI OI OI OI OI 9OOI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

A'HHi INTITFATFS THE FIRST NERATUF BAI v HAY BECOME POSITIVE LATER.
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Table h.7 (cont'd.).

ITEN-LABEL

PART-1111 SPECIFICATION DATE- 7187?

VENDORS- 10 ORDER O-450000 K SCRAP FACT- 5 PERCENT

ANT

LEAD TN- 3 UEEKS SAFETY STK- 100000

O REO/UNIT- 24

YOUR STOCKPILE OF 0 HILL BE AVAILABLE IN “EEK 0.

YOUR SECOND STOCKPILE OF 0 HILL BE AVAILABLE IN UEEK 50o

INEO

(IOOO)IICURRI 2 I 3 I 4 I 3 I 6 II 7 I 8 I 9 I IO I II I 12 I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

RFOUIRFII OI OI OI OI OI 264II 264I 264I OI 264I 264I 264I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

SCH RECII OI OI OIIOOOI OI' OII OI OI OI OI OI OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PIS INUII ISOI ISOI IfiOIllSOIIISOI 886II 622I 358I 358I 94I 17OI 434I

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

PLO OROII OI OI OI OI OI OII OI 450I OI 450I 450I OI

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

II FROZEN PERIOO II

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

I 13 x 14 I 15 x 16 I 17 I 18 I 19 x 20 I 21 I 22 t 23 I 24 I 25 t

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIttttttttIIIIIIIIII

RFD I 264! 264I OI 264I 264I 264I OI‘264I 264! o: 264! 2643 264I

IIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

sou t ox ox o: o: ox OI 0: 0: o: o: 03 o: 0:

xxx:txttxttxxxttttttttxxxxxxxxaxtxxxtxxxtxaxxtxttxtxtxx:ttttttxtxtxttt

nu HI 6981 9623 96211226I1490I175411754I2018I228232282I254632810‘30741

txxax:ttxxxx:xxxxx:xxtxaxxxsxxxxxtxtxxxxxxxxxxxatttttxxttxttttttttxxxs

PLD I o: 450: ox o: 450: 450: on 0: 450: o: o: 450: O:

III!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItit!IIIIIIIIIIIIIIIIIIIII

INFO INDICATES THE FIRST NEOATUE DAL: HAY BECOHF POSITIVE LATER.
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TabTe 4,7 (cont'd.).

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR HOTTIE 8 I 1377.31

TOTAL PURCHASING COST FOR THIS ITFH ' I 0.00

COST TO HANIPULATE ORDERS 8‘ 987.50

COST PENALTIES 88 0.00

COST TO HOLD INVENTORY 8! 340.31

THE TOTAL COST SPENT TO NAINTAIN INVENTORIES FOR CAP I I 321.65

TOTAL PURCHASING COST FOR THIS ITEH I I 0.00

COST TO HANIPULATE ORDERS C. 310.50

HOST PENALTIES II 0.00

COST TO HOLD INVENTORY II 11.15

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR [ABEL 8 0 525.28

TOTAL PURCHASING COST FOR THIS ITFN 8 I 0.00

COST TO HANIPULATE ORDERS II $13.00

COST PENALTIES 8’ 0.00

COST TO HOLD INVENTORY 8‘ 12.28

THE TOTAL COST SPENT TO HAINTAIN INVENTORIES FOR THSISOL 8 0 994.03

TOTAL PURCHASING COST FOR THIS ITFH I I 0.00

COST TO HANIPULATE ORDERS =3 638.00

COST PENALTIES II 0.00

COST TO HOLD INVENTORY 8‘ 356.03

TOTAL COST TO MAINTAIN ALL INVENTORIES IS EOUAL TO IIII I 3169.76 IIII

TOTAL COSTS TO PURCHASE ALL ITEHS IS EOUAL TO IIII I 0.00 IIII

SALES DURING THE SIMULATION I 3 15224.40
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Table 4.7 (cont'd.).

THIS SIMULATION UAS DESIGNED TO GIVE PACKAGING STUDENTS A BROADER VIEU OF THE

HAY PACKAGING INTERFACES UITH OTHER DEPARTMENTS.

SOME OF THE SITUATIONS THAT YOU HERE FACE” UITH ARE NOT CONSIDERED TO DE COMMON

EVERY DAY PROBLEMS. IN FACT SOME OF THE PRODIEMS OCCURE VERY INFREOUENTLY IN

A REAL LIFE ENVIORNMENT. IT IS FOR THIS REASON YOUR PERFORMANCE DURING THIS

SIMULATION HILL NOT HAVE ANY DIRECT BEARING ON YOUR COURSE GRADE.

IF YOU HAVE ANY QUESTIONS CONCERNING PORTIONS OF THIS PROGRAM YOU SHOULD

REFER TO THE THESIS ENTITLED:

AN EVALUATION AND CONTROL SIMULATION OF A PACKAGING

PRODUCTION SYSTEM

DY

KEVIN KAJIYA

SCHOOL or PACKAGING

MICHIGAN STATE unrusasztv

JUNE 1980

PIEASE TAKE A FEU MINUTES TO FILL OUT THE FOLLOUING EVALUATION FORM.

THIS FORM SHOULD BE TURNED IN TO THE INSTRUCTOR OF YOUR COURSE.

THANK YOU

KEVIN KAJIYA

EVALUATION OF THE SIMULATION

.------ TERM .............. PROF OR INSTRUCTOR

......- COURSE

WHAT IS YOUR OVER ALL OPINION OF THE SIMULATION?

UHAT DID YOU LEARN FROM THE SIMULATION?

SM-I66
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Table h,7 (cont'd.).

PLEASE LIST ANY SPECIFIC HAYS IN UHICH THIS

SIMULATION COULD BE IMPROVED.

1.

3.

4.

UHAT IMPROVEMENTS SHOULD BE MADE ON THE USERS MANUAL?

IF THIS TERMINAL PRINTS - END THSKMK- INPUT-

LOGOUToT.

sun THSKHK .

.510 GP accouns extentxou true

READY 13.45.05

LOGOUToT.

JOB COST: I 3.02

SM-167
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APPENDIX

This appendix contains copies of two of the "How T0:” 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.)

SM-l68
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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, Ml h882h

Oi'

KEVIN KAJIYA

MICHIGAN STATE UNIVERSITY

SCHOOL OF PACKAGING

EAST LANSING, MI #8824
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INTRODUCTION

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'I
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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 management for the product "THSISOL".

During the next few weeks (simulated weeks) you will 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!

GOOD LUCK IN YOUR NEW POSITIONEIIII

UM-Z
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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.

UM-3
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STEPS TO COMPLETE THE SIMULATION

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

each of the following subjects:

A. 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.

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 t0pics. A list of sources which will provide

more complete information on these t0pics can be obtained from

your instructor.

UM-h
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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 I

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-S
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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 encils/day

use/day = 3] Says/month = 6.h5 pencils/day or 7 pencils/day

amount to order 200 - 20 + 2 x 7

II II n = 200 _ 20 + [h

l9h pencils
 

FIXED ORDER QUANTITY

The fixed order quantity is an ordering system where orders

(EOQ'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

ens/month
use of pens/day - §?§ays/month = 3 pens/day

lead time = h days

usage during lead time = lead time x pens/day

” " " " = h days x 3 pens/day

:I II II II 3 12 pens

When the inventory level of l2 pens is reached, the person

will order a box of pens.

UM-6
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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

(losses). 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 I) might look like

the following:

CALCULATION

lead time = 2 days

use per day = 7 pencils/day

safety stock = 2 days x 7 pencils/day

" ” = lh pencils

This means that the actual inventory of pencils would be

34 pencils (20 pencils + lh pencils) at the reorder point.

yglgi 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

UM-7



I90

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).

EDIE; 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 8 SPECIFICATIONS

The concepts under these tOpics are covered in Packaging #25.

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 l95 and l96).

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.

UM-8
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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 l9l indicate

that marketing has forecasted sales to be 2l,000 cases/week.

In the 8th and 9th week the figures are increased to h0,000

cases to accomodate a sales promotion scheduled for weeks

l2 and I3 (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.

£915; 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 a amt. in inventory + scheduled production - sales

FOR OTHER WEEKS

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

NOTES: l.

scheduled production - sales

In week 6 a flag has appeared indicating a negative

balance (lh + O - 2l = -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.

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 + h0,000 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

(lh,000 cases + 30,000 cases - 2l,000 cases). The negative

flag at the top of column 6 would then be pushed to week 8.

EQIE§£. 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 MATER IALS

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 2h 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 I96) in week 2 becomes 720,000 bottles

(30,000 cases x 2h bottles/case = 720,000 bottles).

All of the other pieces of information within the part schedules

are computed in the same manner as the information in the production

schedule.

H91§§i l. 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 8 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, I980.
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ACCESS
 

The following pages contain instructions on the access and

use of the computer simulation model.
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iNSTRUCTIONS FOR PROGRAM ACCESS

To access and run the program you should follow the following

instructions:

I.

9.

IO.

Go to a computer terminal and log on (this terminal should

be a DECWRITER with a baud rate of I200).

TYPE-

COMPUTER PRINTS

On top of these

COMPUTER PRINTS

TYPE-

COMPUTER PRINTS

TYPE-

TWO CARRIAGE RETURNS (8)

”TYPE RASSVORD,PN,AND USER ID."

"IIIIIIIIII"

squares (D) you should type the following

"PKGKK,thh8hl,LOCKHART.” (3)

last access information, then It prints

”READY”

”ATTACH,(fIrst six letters of your last name),

PROGRAM FOR PKG #25." (3)

IIATTACH'IIIIIIIIIIH’PRmRAM FOR PKG 1‘25."

"READY"

"EXEC,(first six letters of YOUr IGSt name)," CAI

AT THIS POINT THE PROGRAM WILL EXECUTE.

WHEN YOU ARE DONE TYPE- "LOGOUT,T." (l)

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

SHOULD LOOK LIKE.
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Table 5.2

LOGGING IN PROCEDURE

®—.

08:57:41 05/01/80 HSU-FRENII 03.18 SOCKET8116

DOWN 0345 FRIDAYDUP 0800

(FORT 223

05/01/80 HSU HUSTLER 2 LSD 49.53 04/24/80 CYRER750

TYPE PASSNORD. PN. ANn USER ID.

IIIIIB41 .LDCKHART . .‘__®

303020. USER 16 (SllévP 221

AST ACCESS: 3 05/01/90 00:14

RUNs: 165 PH BALANCE: 3 67.77

 

EADY 08 . 58 . 04

TTACI'I 9 K KAJIYA 0 PROGRAM FOR PKG 425 .

ATTACH v KKAJ IYA 9 PROGRAHFORPKO425 .%

READY 08.59.00 ""—’

.u-Exscm KAJIYA.

titttttttttt18*:titttttttxttxttxttttttt*3!!!*¥t*tt¥*t¥ttt¥tx

@I-THE PROGRAN HILL RUN

iti"*¥*¥¥t¥¥¥¥¥**it¥**$*¥¥*8*XX**#*XXX*3!X¥3¥fi**t#*¥¥t*¥*It

@utoaam' . T .

JOB COST: 3 .14

UM-i7
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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 (-I), 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 INPUTEOUTPUT ROOM AT THE COMPUTER CENTER FOR ASSISTANCE.
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TABLES 8 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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Table 5.3

PREPARATION TABLES FOR THE USER

 

 

 

 

 

 

 

IABLE_L Costs to manipulate

MANIPULATION COST

COST TO PLACE AN ORDER/LOT SIZE 9%

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

 

 

 

 

 

 

      
 

IABL£_Z Product information

FIN INVENTORY BOTTLES CAPS LABELS

PART # 332I 2222 hhhh Illl

ORDER Q Il,000 (cases) 250,000 900,000 AS0,000

LEAD TIME (weeks) I 6 6 3

QUAN/UNIT (/M) l 2h 2h 2h

PRICE --- $79.00 $22.80 $6.90

TABLE 3 COST TO RECALL PRODUCT*

 

[PRODUCTION JV DISTRIBUTERS [ END USERS

 

[37:00...

* COST

1 $10,000.00

IS DETERMINED BY THE PRODUCT

DISTRIBUTION CHANNEL

UM-20
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TABLE A 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 QC PROBLEM)

 

 

   
 

 

 

 

 

 

(SEE NOTE) PRODUCTION INVENTORY INCOMING PARTS

REJECT (situation I.) NO CHARGE NO CHARGE

ACCEPT (situation 2.) $200.00 $200.00

TABLE 5 PRECAUTIONARY STRIKE SETTLEMENT COSTS

GRIEVANCE UNION COMPANY NON-UNION COMPANY

l. BENEFIT $2000.00 $1000.00

2. PAY $2000.00 $1000.00

3. WORKING CONDITIONS $2000.00 $1000.00

A. 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.)

UM-2I
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SPECIFICATIONS

The specifications 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-

ifications. It Is necessary that you complete this 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 I'OK” AT THE TOP.

UM-22
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REPORT: 50976148

ABC CORP.

PACKAGING BILL OF MATERIALS

STOCK NUMBER: 33 21

DESC: THSISOL

SIZE: 2h PINTS FINISHING SPEC. CODE: 1001

DEPARTMENT: PACKAG i NG

RUN DATE: Dh/25/80

LAST REV: 07/17/79

  

STOCK NUMBER DESCRIPTION QMNTITY U/

I958O THSISOL II .880 L

361:2 BOTTLE I602 POLY 28 CT THSISOL 2111.000 EA

M23 CAP 28 BLUE METAL P-PEPL LIN 24.000 EA

2324 LABEL 2 27/32 X l I5/I6 DIE CUT 24.000 EA

LABEL INSTRIxTIONS:

BOTTLE LABEL IMP W/"EXP-m-m" AND "LOT“--". (ONE LINE) SUPPLY TWO

STICKY BACK RUBBER PLATES STYLE VL I8-RBC F/IMP RESHIPPER "W/"EXP---"

Am 1107---". -

PACKAGING INSTRUCTIONS: LABEL PLACEMENT FROM BOTTOM OF BOTTLE: I 5/I5 IN.

IMPRINT "EXP---" AND "LOT---" ON PRINTED RESHIPPER FOR 2#. USE (I05 627)

GLUE FOR THE BOTTLE LABEL ADHESIVE. APPLY ORM-D "COPY" TO UPPER RIGHT

HAND CORNER OF THIRD PANEL OF RESHIPPER. POST RESHIPPER STOCK # AND

TITLE ON THE PACKAGING LINE. THE FOLLOWING TESTS MUST BE ACCEPTABLE

BEFORE I880 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:

PACKAGIM DEV: DATE: QUALITY CONTROL: DATE:

Figure 5.l. Specifications

UM-23



206

ADC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PACE .1_OP_§_PCS

CDI‘I’AIIER SPECIFICATION SPECIFICATION NO.: 22222

12.53.2210? ”NV"

SUPERSEDES; NEH SPEC.

1311: DOTTLE —CHANC'E:— «ONE-

CAPACITY: 16o:./h73.185 n1 OVERFLOV CAPACITY: Mom/295.79 RI

" —:IOOIFIED ROVNOED SOmRE'co—NTAINERVEICHT': 33 9m 31 gm

w: 234‘“

DIMENSIONS: SEE ATTACHED DRAIma.

 

 
 

 
 

MI IA : LINEAR PILYETNYLENE (.955 DENSITY) FORTIFLEX PE RESIN

Palm Ne. ass-hm (CELANESE) or (.955 DENSITY)

m: NATURAL No. 1.1: 732 (u.S.I.) or (.955 DENSITY)

DECORATION: NONE NO. 388 (O.l.)

M65 FOR SNIPgNT:

RESHIPPER Ir :6.

 

”In PM ”1551113 SW ITEM I‘ll, SPEC MEI, HIGHS! MDER A,

All) SIPPLIER ON EACH COMTAIICR.

OTHER IUQMTION:

 

QELITY flung REUIRmm: SEE "PACMGIIG MTERIALS AID SUPPLIES

ACCEPTAKE STANDS“. ANITIOML

REQUIREKNTSS

 

Figure 5.l. (COHt'd.).
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ABC CORP PACE _z_OF_§_PGS

DIVISION OF MICHIGAN STATE UNIVERSITY

PACKAGING MATERIAL SPECIFICATION SPECIFICATION NO: 33333

SSUE —DAT13:‘:'_Tf/Oh/76

— - SUPERSEDES: NEH SPEC.

m: I CHANCE: -NONE- I

 

 
 

  

  
IIEM: RESHIPPER

STYLE: RSC WITH "H" PARTITION

(M I : I.D.: l8 I/I6”L X II 3/l6"W X 7 I/8”H

MIERIAL: 2751’ TEST "E" FLUTE. TAPE OR CRUSHED GLUE JOINT.

Cmgg: mnwuL

PRINTm: STD. BLACK. PANEL #1: TOP FLAP: "THIS SIDE UP HANDLE WITH

CARE" PER ATTACHED PROOF. PANEL #1: "COPY" PER ATTACHED

PROOF. BOTTOM FLAP: 00x 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 capies are

Included)

  

PACK FOR SHIPIENT:

mBEL FOR SHIPMENT: SHOW ITEM NAM. SPEC NUMBER, PURCHASE MOER #,

QMN’TITY AID SUPPLIER ON EACH CONTAINER. FOR

FOLOIMI CARTONS, SHOW QUANTITY: AS QUANTITY

PER ROW/RM PER LAYER/LAYERS PER CASES All) TOTAL

QUANTITY.OTHER INFORMTION:

 

h

QUALITY CONTRQ. R§QUIREME!!§: SEE "PACKAGIIE MTERIALS AM SUPPLIES

ACCEPTAME STANDARDS".

ADOITIOML REQUIREI‘ENTS:

  

SPECIAL IfiTRgC‘TIOLIS: RESHIPPER TO BE ANTI-SLIP COATED (LIDOX)______|

 
 

 

        

Figure 5.l. (cont'd.).
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ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PAGE _}_OF_2_PGS

PACKAGIm MTERIAL SPECIFICATION SPECIFICATION NO: 33333

.SSUE DATE: 03/05/78

:iUPERSEDES: NEW SPEC.

L'HANGg: NONE

ITEM: "H" PARTITION - CELL

: FULL HEIGHT

DIfifilONS: ASSEMBLED CELL SIZE I8"L X 5 I/2"W X 7 l/8"H

MIERIAL: 27519 TEST "C" FLUTE

COLOR: NATURAL

PRIEIE: NONE

PACK FOR SHIPfiN‘T: ASSEMBLED IN RSC.

LABEL FOR SHIPEN‘T: SHOW ITEM NAME,SPEC NUMBER, PURCHASE ORDER If,

QmNTITY AND SUPPLIER ON EACH CONTAINER.

OTHER INFORMTION:

UA ITY C NTR R UIR : SEE "PACKAGIIG MTERIALS AND SUPPLIES

ACCEPTANCE STANDARDS".

ADDITIOML REQUIREMENTS:

 

 

 

 

W: T

71

o o o O O O 8

o o o o o o H:

o o o o 0 0| ,_

o o o O o o 7:

THE FORMED "H" PARTITION SEPIIIRATES A

 

THE RESHIPPER INTO 2 SECTIONS OF

I2 BOTTLES EACH (SEE ABOVE) 2

 

   
ALL DIMENSIONS ARE IN INCHES.

Figure 5.l. (cont'd.).
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PACKAGING DEVELOPMENT DIVISION PAGE _5_DE_§_PGS

INCOHMING PALLET SPECIFICATION

STOCK NO: 33 2I CARTONSZLAYER: 5 LAYERS OF II

I LAYER OF ID has

MATERIAL: BOTTLE 1602 POLY 28 CT THESISOL LAYERS: 7
 

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

CARTON SIZE: 0.0.:
 

OTHER REQUIREMENTS :

I8 7/32"L X II II/32'V X 7 9/32"H

SPECIAL CORRUGATED SHEET UNDER BASE LAYER (I REQ)

REGULAR CORRISATED SHEET ON TOP (I REQ)

FULL HEIGHT CORNER PADS (II REQ)

SMLL CORNER PADS FOR BASE ONLY ('6 REQ)

TOP VIEW REG. LAYER (6 REQ) TOP VIEH BASE LAYER (I REQ)

  

l

   

 

 

 

 

    
 

 

r— 42" fl L.__—_ 55 L"

2

L—— 37" ——.I

 

 

 

 
 

 
 

 
 

 

 

 

 

   
 

 

        
  

(cont'd.).
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ABC CORP

DIVISION OF HICHIGAN STATE UNIVERSITY PACE _I_OFLPGS

CLOSURE SPECIPICATION SPECIFICATION NO: WM

ISSUE DATE: OE/IO/78

SUPERSEDESE 03/21/75

CHANGE?“' CORRECT SPEC No.

i _ FROM 71.592 To ABOVE. I

ITEH: CAP " ""

SIZE: 28m

STILE: NECK OR FINISH: 28-hooCT

IHENSIONS: .509-.‘II9"H X I.I33-I.22I"DIA.

MTERIAL: CAP: TINPLATE

LINER: P-PEPL: .035 PILP/PAPER/POLYETHYLENE‘

O

 

 

 
_ — 2

: BLUE

DECORATION:

PACK FOR SHIPMENT: ZS/CARTON.

E

 

LABEL FOR SHIPMENT: SHOW ITEM MK, SPEC NUMBER, PURCHASE ORDER If,

QUANTITY AM) SUPPLIER ON EACH CONTAINER.

OTHER IM’ORMTION:

 
 
 

  
 

_ - - _ u

I.“ TY ONTRO RE UIREMENTS: SEE "PACKAGIM; MTERIALS AID SUPPLIES

ACCEPTANCE STANDARDS".

ADDITIONAL REQUIREMENTS?

SPECIAL INSTRUCTIONS:

_ — — _ i

6

SGT

FIgure 5.l. (cont'd.).
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PAGE_2_DP_;_PGS

 

 

  
    

IHIIIIIIII [[[EEtr

D

 

I.

/./8

 

00w(NS/0N5 Slaw/V Mt! 7" w / rH ”vac/57wY srfiyom’os,

facnmewoea 8/ CCM/ COMM/776'! 0M 64030“:

W

Ida-f34F-dilfivflnv’

m=J far 754- (Munro

H OWENS-ILL!N013 28-400 MID" 629mm:-

‘3;at In
*

uuafluw Ax-srse .

FIguro 5.l. (cont'd.).

 

 

      

COURTESY OF OWENS-ILLINOIS (1967)
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ABC CORP

DIVISION OF MICHIGAN STATE UNIVERSITY PAGE I DF_I_PCS

LABEL SPECIFICATION SPECIFICATION NO.:' IIIII

LABEL N0: IIIII

   

 

 

Wm: ems/79

SUPERSEDES: IO/I7/78

STOCK NO: 232': CHANGE: PRINTING REGISTRATION

PRODUCT: THESISOL 2h PINTS

IT§M: BOTTLE LABEL

TRADE: DOMESTIC

m2 LCUT OTHER I... die CLIC ,

__ROLL - IND-EXIM; HOLE LOCATION _ _

(SEE PAGE 2 FOR UNIIIND INFO - IF REQV

§TOCK: 3: REGULAR LADEL (SDI! IIIIITE VARNOSET DUAL PURPOSE. OR EQUIV.)

THIN FORM (30‘ WITE IMPERIAL BIBLE H.S. OFFSET, " .)

 

: HEAT SEAL

 

DIfifiIONS: 2 27/32"H X I ISIIO'V

  

gRAIN: _ HORIZONTAL _ VERTICAL

INK COLOR: BLUE (PMs-280)

PRINTI RE I TIN: TOP OF COPY OR TITLE BLOCK TO TOP OF LABEL: I/O"

LEFT SIDE TRIM TO COPY OR TITLE BLOCK: 7/32"

  

PA F HI NT: IN COMMERCIALLY ACCEPTABLE CMRIBATED BOXES, SHOVIIS

LABEL PRINTER'S MIC AND ADDRESS. ATTACH DIE CANCELLED

LABEL AND AN ENVELOPE CONTAINIIG A COPY OF THE REC. TO

DIE BOX OF EACH ORDER.

LABEL FOR SHIPMENT: SHOIII ITEM MAE, SPEC NUMBER, PIRCMSE ORDER HOMER, AID

SUPPLIER ON EACH CONTAINER. OTHER IIFORMTION:

 

QUALITY CONTROL REQ.: SEE ”PACKAGII‘E MATERIALS Am SUPPLIES ACCEPTANCE

. STANDARDS". SUPPLY 2 PRESS SHEETS OF EACH RUN TO

THE PRODUCTION QUALITY CONTROL DEPT., ABC CORP.

ADDITIOML REQUIREI‘ENTS:

SEECIAL IfiIRUCTIO§: SUPPLY It PLATE PROOFS TO PACKAGIMS DEVELOPMENT DEPT.

 

FIgure 5.l.

 

 

 

 

(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 controI

problems on pages 223-228.
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ABC CORP

QUALITY ASSURANCE PROGRAM

PACKAGING MATERIAL AND SUPPLIES ACCEPTANCE STANDARDS

SAMPLING PROGRAMS

PLASTIC BOTTLES

I. Visual lnspection- A random sample will be taken following

the Military Standard IDS-D, General Inspection Level I or

II, Single Normal Sampling PIan.

II. Dimensional Measurements- A random sample of ten bottles

will be measured for the appropriate dimensions as Ilsted

on the Individual specifications.

III. Leaker Test- A random sample of ten bottles will be tested

for Ieakers 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 (AOL's)

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

list 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

0.5%).

DEFINITIONS OF CLASSIFICATIONS:

Critical

Major A

Major B

Minor

A critical defect is any defect which

affects the safety, efficacy 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

saIability 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 0.01l

COLOR- Amber bottles must pass light Transmission Requirements

of current USP.

Contamination- Foreign material of a chemical nature found on

the finish or on the inside of the bottle which will affect

the product in any manner (non-compatible grease. etc.).

MAJOR A DEFECTS (AQL I.Dz1

Finish Trim:

False Neck- A neck construction which is additional to the neck

finish of the container.

Finish Flash- Excess material due to poor trimming or poor

molding.

Bottom Trim:

Flashing- Excess material due to poor trimming or poor molding.

Seemline- Moid mismatch or parting line. A raised line

appearing on the surface of a 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 operation.

Finish Leakers- Any condition of the finish where the normal

closure will not retain the contents of the bottle.

Body Leekers- Any condition of the body in which the contents

of the bottle will not be retained (pinholes, parting seams.

incomplete bottom).

Hhil Thickness- Minimum wall thickness as specified on the

Individual 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.

UM-3h
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PLASTIC BOTTLES

VISUAL INSPECTION

MAJOR A DEFECTS (AQL I.O%) - Continued

Contamination- Foreign material not of chemical nature found on

the finish or on the inside of the bottle (bugs, dust, etc.).

Dirty Appearanca- Foreign material found on the outside surface

of the body of the bottle affecting labeling (grease, dust, etc.).

MAJOR B DEFECT IAQL l.§zI

Dirty Appearance- Foreign Material found on the outside surface

of the body of the bottle affecting salabllity (dust, dirt, etc.).

Die Lines- Vertical marks on the bottle caused by material

build-up on the die parts. (see limit sample)

Flow Marks- Strikes or lines caused by damage to parts.

(see limit sample)

Orange Peei- Rough surface of the bottle. (see limit sample)

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 efficacy or product stability. (see limit sample)

MINOR DEFECTS (AQL b.011

Bubble- A void In the plastic material.

Carbon Specks or Other Inclusions- A portion of black residue

from material degradation.

Gel- A small particle of unmelted plastic material which appears

as a bead or speck in the finished bottle.

Spider Line- Double Mold Seam- A cloudy streak parallel to

the mold seam.

Sink Mark- A shallow depression or dimple on the surface

following local internal shrinkage.
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PLASTIC BOTTLES

VISUAL INSPECTION

DIMENSIONS:

Select l0 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 measure 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 liquid preparations)

1.

2.

3.

h.

S.

6.

7

8.

9.

Select IO bottles randomly from the inspection sample.

Add approximately 25 ml. of Thesisoi

Cap and invert. Allow to stand l0 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 leakers are found in the 50 bottles tested,

the order is unacceptable.

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

l.

2.

3.

4

Select l0 bottles randomly from the InSpection sample.

Spray each bottle with red Poiy-Treat-Check Marking Ink.

After drying, the ink should not be removed with scotch tape.

if 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.Le.oa 650/0

CRITICAL

Foreign Cap (if same size)

MAJOB(GENERAL)

Contaminated or soiled (limit Sample)(lnternal- cap or liner)

Damaged Liner or Facing- Any condition that affects sealing

Feathers- Pulp piece large enough to affect sealing (see sample limits)

Foreign Cap (if different size)(Seme 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 (l/h” or more removed)

Excessive Flashing (see limit sample)

Clue 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- light passes)

Dent- (see sample limit)

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

Dirty Appearance - External- (see limit sample)

No Bead

No Knurling

No Threads

incomplete or Faulty Coverage- Internal or External Coating (see limit 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)

Damaged Liner or Facing- Does not affect sealing

MINOR (MOLDED CAPg

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 limit sample)

Defective Baad- (see limit Sample) if not a sharp cutting edge

Dirty Appearanca- internal or External (see limit sample)

Incomplete Coverage- External Coating (see limit sample)

Poor Embossing

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

NOTE: All threaded caps are to be tested for fit on the proper bottle.

Sample IS caps per lot.
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ABC CORP

QUALITY ASSURANCE PROGRAM

LABEL DEFECTS

A.Q.L.-0.39%

PRINTING DEFECTS

Foreign Labei- CRITICAL

Illegibie 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- MJOR

Poor Cover Up (Light or dark spots or marks)- MAJOR s MINOR (see limit sample)

Poor Impression- MAJOR s MINOR (see Limit Sample)

Reverse Position of Labels- MJOR

Streaks or Smudges- MAJOR B MINOR (see limit sample)

Unequal Marging- MAJOR a mum (see limit samle)

PAPER DEFECTS

Creasad or Folded Labels- MAJOR & MINOR (see limit sample)

Damaged or Torn Labels- MAJOR s MINOR (see limit sample)

Dirty Backs- MAJOR & MINOR (see limit sample)

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

Improper Paper Weight- MAJOR

Improper Size of Label (Measurement)- MAJOR

Off Color Stock- MAJOR

ggTING AND ADHESIVE DEFECTS

Absence of Coating (When coating is required)- MJOR

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 ls _n_g reeuired)- 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.

'UPQBTANT 89153
  

FOR THE PURPOSE OF THE COMPUTER SIMULATION MAJOR DEFECTS

ARE CONSIDERED A COMBINATION OF CRITICAL AND MAJOR DEFECTS

THAN MUST BE REJECTED. (ie. 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-ON TO THE COMPUTER TERMINAL!!!

UM-l-IO



223

 

 

 

 

 

   
 

  
 

 

 

  

 

 
 

 

 

 

ABC CORP.

PACIIAGING MATERIAL PART: (_A‘ CONTAINEns- [[7

INSPECTION REPORT , J I 33¢

PACKAGING CONTROL VENDOR- ‘ -4 If SAMPLED:

OAK; ASSIN. thsz) PROBLEM #:j

ACCEPTANCE SAMPLING TEST

_ EDUCED

SIZE OF SAMPLE SINGLE NO. A.Q.L.

_ MULTIPLE

CHARACTERISTIC REMARKS ON DEFECTS

. :t’

62.555 Plain»; ~10

y/e' .LJ/Ues an“

NOTES 5 CALCULATIONS

=——

LOT SHOULD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS

LOT SHOULD BE REJECTED LOT CONTAINS MINOR DEFECTS

LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

DATE
    

Figure 5.2. Quality control problems.
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ADC CORP.

PACKAGING MATERIAL PART: ."‘ CONTAINERS- 167

INSPECTION REPORT M4) :9 lTS/CQNTL- :L

_chxAGING CONTROL ! VENDOR-I fig 1 W4, # SAMPLED:

ATE; ASSIN, ag;L_ PROBLEM P:£Z_

ACCEPTANCE SAMPLING TEST

__ REDUCED

SIZE OF SAMPLE (SINGLE NO. A.Q.L.

__ MULTIPLE

CHARACTERISTIC REMARKS ON DEFECTS

5am J-IINES «23"

(com 10477:») 95#—7 Cams)

 
 

NOTES & CALCULATIONS

 

E========; 

__ LOT SHOULD aE

__ LOT SHOULD OE

ACCEPTED LOT CONTAINS MAJOR DEFECTS

REJECTED LOT CONTAINS MINOR DEFECTS

__ LOT CONTAINS CRITICAL DEFECTS

SIGNATURE
 

DATE
    

Figure 5.2. (cont'd.).
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ABC CORP.

PACKAGING MATERIAL PART: # CONTAINERs-

INSPECTION REPORT . W

PACKAGING CONTROL VENO0R° ' A‘ SAMPLED:

DATE: ASSIN. .94 PROBLEM #:IL  
 

 

ACCEPTANCE SAMPLING TEST

 

 
 

 

REDUCED

SIzE OF SAMPLE 2 SINGLE ND. A.Q.L.

_ MULTIPLE

CILARACTERISTIC REMARKS ON DEFECTS

 
 

NOTES 8 CALCULATIONS

 

 

T========

LOT SHOULD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS

LOT SHOULD BE REJECTED LOT CONTAINS MINOR DEFECTS

LOT CONTAINS CRITICAL DEFECTS

SIGNATURE
 

DATE
   
 

Figure 5.2. (cont'd.).
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ABC CORP.

PACKAGING MATERIAL PART: , CONTAINERS-

INSPECTION REPORT , I - J2

PACKAGING CONTROL VENDOR: # SAMPLED-.1

DATE: ASSIN. 9:3 (E PROBLEM e: 5
i:

ACCEPTANCE SAMPLING TEST

_ REDUCED

SIzE OF SAMPLE I(SINGLE NO. A.Q.L. L40

__ MULTIPLE

CHARACTERISTIC REMARKS ON DEFECTS

”M £70... —’3“‘

MHESs.uuC Tums

AAL££ . ': 5P zooqq

j" 2. l‘.050

,7, :- 16.150

57" : I6. 03"

is a 16- ’9‘

F‘ . ’6 ' I 7‘

.2, =I§,Ioo

LOT SHOULD BE ACCEPTED LOT CONTAINS MAJOR DEFECTS

LOT SHOULD BE REJECTED LOT CONTAINS MINOR DEFECTS

LOT CONTAINS CRITICAL DEFECTS

SIGNATURE

own
   
 

Figure 5.2. (cont'd.).
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ABC CORP.

PACKAGING MATERIAL PART: .. N CONTAINERS- / 7

INSPECTION REPORT, r - z

PACKAGING CONTROL # SAMPLED:

 

VIE-"W

 

 

  
 

 

  

 

ATE: ASSIN. 9L4 PROBLEM 4: Q

ACCEPTANCE SAMPLING TEST

__ REDUCED

SIzE OF SAMPLE {SIWLE No. A.Q.L. 4 0

_ MULTIPLE

CHARACTERISTIC REMARKS ON DEFECTS

o w-

- - ' a”: rmmx ‘/ “~75

 
 

 
E=

NOTES 8 CALCULATIONS

Tmcmfio/M

WW5.

Mumw

 

 

LOT SHOULD BE ACCEPTED

LOT SHOULD BE REJECTED

SIGNATURE
 

DATE
 

LOT CONTAINS MAJOR DEFECTS

LOT CONTAINS MINOR DEFECTS

__ LOT CONTAINS CRITICAL DEFECTS

 
 

Figure 5.2. (cont'd.).
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APPENDIX A

This appendix contains a copy of one of the ”HON T0;" manuals

published by the MICHIGAN STATE UNIVERSITY COMPUTER LABORATORY.

The manual contains a complete set of instructions 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:

l. 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. This product line carries

the name Thslsol.

The data for each of the models was based on the different

parameters listed on the product information 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 2A data cards.
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PRODUCT LINE TEST

INFORMATION PRODUCTION BOTTLE CAP LABEL _CARTON

PART # mm 361:2 hI23 232A 7922

SPEC DATE 071979 030106 OhIO78 O7l879 102277

VENDOR 2 __ 3h 75 55 3o

VEWOR 3 -- -_ 23 -- .-

VENDDR A -- ,_ _- .. --

03°“ W“- 37.000 I00.000 I 500.000 500.000 100.000

LEAD T'“‘ I week 6 weeks 6 weeks 3 HOOKS 2 "39*!

SCRAP FACT. -- 2% 3% 5% 2%

QMN/UNI T ' 2!... 2t; 24 2h

QUAN/PALLET 1,553 I563 250,000 500,000 80.000

BEG INv 50.000 200,000 I50,000 I50,000 200,000

OM TIPfi .. .. u a- .-

SALES PR'CE l.5 x cost 22.88/M 79.90/M 6.90/M 22.80/M

FIXED COST __ ,_ .. -- --      
 

MARKETING FORECAST

JAN I FEB I MAR APR

reg-2I,OOO x h - 8h,OOO

MAY JUN
 

l r33 IlOB/M II22/M I reg   reg reg   

JUL AUGISEPIOCTINOVIDEC'

regreg reg_I reg I reg I reg I
 

x UNION

OTHER NOTES:

Figure 6.1.

NON-UNION

Product information sheet model I.



MODEL I



T
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Table 6.l

PROOF MODEL I

YPE PASSUORU. PNP AND USER ID.

IIIIIIIIIIBAIFIOCMhart.

8828087: USER 2 (SI160P 14)

LAST ACCESS: 3 05/05/80 16:02

RUNS: 183 PM BAIANCE: 3 48.40

R

a

EADY 16.13.00

ttachyk VBJISBPPPOGPBM for Pkg 425.

ATTACH:KKAJIYAFPROGRAMFORPKGAZS.

READY 16.13.22

9

U

1

xech kaJiBa.

ATTACHFPKGPFlIPROJECTAZS.

ATTACHPTAPE7OPKAJ7O.

ATTACHPTAPEIAFNAJ14.

EXEC BEOUN.16.13.37.

HICH TYPE OF SIMULATION UUULD YOU LIKE TO TRY? INPUT - 1 FOR EXERCISEF

2 FOR A GUIDED SIMULATION: OR INPUT - 3 FOR A RANDOM SIMULATION.2

PLEASE INPUT YOUR REGULAR 40 HOUR UORK UEEK PRODUCTION CAPACITY/CASES.

00000 100003010000 10003001000?037000

ITEM-TEST

PART-1001 SPECIFICATION DATE- 71979

UENDORS- IN HOUSE ORDER 0- 37000 K SCRAP FACT- 0 PERCENT

LEAD TH- 1 WEEKS SAFETY STK- 15000

O REO/UNIT- 1

YOUR STOCKPILE 0F 0 UILL BE AVAILABLE IN WEEK 0.

YOUR SECOND STOCKPILE 0F 0 UILL BE AVAILABLE IN UEEK SO.

*NEG

(1000)¥¥CURR¥ 2 X 3 X 4 3 5 X 6 *1 7 1 8 X 9 3 10 8 11 X 12 *

XXXXXXXX¥¥¥XX#X##**XXRXt¥!*IXXXXX##3##*Xtttttittt##1ttttt‘iXXIIIXXXXXX

SALES XX 21* 21* 21* 213 21* 21¥X 21* 40* 403 40* 21* 21*

xxxxxtxxxxxxxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

PRODUCTXX 0* 0t 37* 0* 37* 37** 0* 0* 0* 0t 0t 0*

*IXXXXXX*XXXX!tilt*Xtt*1XfixtittltlX#**¥¥***X¥*#**XXXClitttlttttxxXXRXX

FIN INUIX 2?‘ 8* 24* 3* 19* 35‘! 14* 26* 66* 106* 127* 148*

¥*3*******Xtt*¥*¥¥**tt**¥*¥**1X****¥XXXXXXXXX*XX*XXXXXXXXXRlittttttitt

PLO PRDXX 0* 0* 0* OX 03 01* 37X 37X 37* 37* 37* 0t

fl¥8#8213*XXIXRXXXXXRRXXXRXXXXXIXXIXXXXAX*****X*¥*XSAORIXIRXttltltttttl

it FROZEN PERIOD *2

xxxxtxxxxxxxxKxxxxtxxxxxxxxxxxxxx

INPUT

100000=
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Table 6.l. (cont'd.).

* 13 * I4 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

*********************************************************************x

SALE* 21* 21* 21* 21* 21* 21* 21* 21* 21* 21* 21* 21* 21*

**********************************************************************

PROO* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

************************************************3*********************

OH H* 169* 190* 211* 232* 253* 274* 295* 316* 337* 358* 379* 400* 421*

**********************************************************************

PLO * 37* 0* 37* 0* 37* 0* 37* 37* 0* 37* 0* 37* 0*

**********************************************************************

*NEG INDICATES THE FIRST NEGATVE BALI MAY BECOME POSITIVE LATER.

ITEM-BOTTLE

PART-3642 SPECIFICATION DATE- 30476

VENDORS- 23 ORDER 0-100000 K SCRAP FACT- 2 PERCENT

34

IEAD TM- 6 UEEKS SAFETY STK- 600000

0 REO/UNIT- 24

YOUR STOCKPILE OF 0 UILL BE AVAILABLE IN UEEK 0.

YOUR SECOND STOCKPILF OF 0 WILL BE AVAILABLE IN UEEK 50.

*NEG

(1000)**CURR* 2 * 3 * 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

REOUIRE** 0* 888* 0* 888* 888* 0** 888* 888* 888* 888* 888* 0*

**********************************************************************

SCH REC** 0* 900* 0*1100* 900* 0** 0* 0* 0* 0* 0* 0*

**********************************************************************

PTS INV** 200* 212* 212* 424* 436* 436** 452*1340*2228*3116*4004*4004*

**********************************************************************

PLO ORD** 0* 0* 0* 300* 900* 0** 900* 0* 800* 0* 900* 0*

**********************************************************************

** FROZEN PERIOD **

*********************************
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Table 6.l. (cont'd.).

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

**********************************************************************

REO * 888* 0* 888* 0* 888* 0* 888* 888* 0* 888* 0* 888* 0*

*********************************************************************X

SCH * 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

ON H*4892*4892*S780*5780*6668*6668*7556*8444*8444*9332*9332***********

**********************************************************************

PLD * 900* 900* 0* 900* 0* 900* 0* 900* 900* 0* 900* 0* 800*

**********************************************************************

*NEG INDICATES THE FIRST NEGATUE BAL, MAY BECOME POSITIVE LATER.

ITEM-CAP

PART-4123 SPECIFICATION DATE- 41078

VENDORS- 2 ORDER fl-SOOOOO K SCRAP FACT- 3 PERCENT

76

23 LEAD TM- 6 UEEKS SAFETY STK- 300000

0 REO/UNIT- 24

YOUR STOCKPILE OF 0 UILL BE AVAILABLE IN UEEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN UEEK 50.

*NEG

(1000)**CURR* 2 * 3 * 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

REOUIRE** 0* 888* 0* 888* 888* 0** 888* 888* 888* 888* 888* 0*

**********************************************************************

SCH REC** 212* 500* 0*1500* 500* 0** 0* 0* 0* 0* 0* 0*

**********************************************************************

PTS INV** 362* 26* 26* 586* 198* 198*! 690*1578*2466*3354*4242*4242*

**********************************************************************

PLO ORD** 0* 0* 0*1000* 500* 0**1000* 0*1000* 0*1000* 0*

**********************************************************************

xx FROZEN PERIOD **

*********************************
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Table 6.]. (cont'd.).

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

**********************************************************************

REG * 883* 0* 388* 0* 838* 0* 883* 883* 0* 838* 0* 838* 0*

**********************************************************************

SCH * 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

0N H*5130*5130*6013*6018*6906*6906*7794*8682*3632*9570*9570***********

**********************************************************************

PLD *1000* 500* 0*1000* 0*1000* 0*1000* 500* 0*1000* 0*1000*

**********************************************************************

*NEG INDICATES THE FIRST NEGATVE BALv HAY HECOHE POSITIVE LATER.

ITEH-LABEL

PART-2324 SPECIFICATION DATE- 71379

VENDORS~ 10 ORDER 0-500000 K SCRAP FACT- 5 PERCENT

56 .

LEAD TH- 3 UEEKS SAFETY STK- 100000

0 REG/UNIT- 24

YOUR STOCKPILE OF 0 UILL BE AVAILABLE IN UEEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN WEEK 50.

*NEG

(1000)**CURR* 2 * 3 * 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

REQUIRE** 0* 888* 0* 888* 888* 0** 888* 888* 888* 888* 888* 0*

**********************************************************************

SCH REC** 424* 500* 0*1000*‘ 0* 0** 0* 0* 0* 0* 0* 0*

**********************************************************************

PTS INV** 574* 186* 186* 293* 590* 590**1478*2366*3254*4142*5030*5030*

**********************************************************************

PLD ORD** 0* 0* 0* 0*1000*1000**1000* 500* 0*1000* 0*1000*

**********************************************************************

** FROZEN PERIOD **

*********************************
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Table 6.1. (cont'd.).

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

**********************************************************************

REG * 388* 0* 838* 0* 838* 0* 838* 888* 0* 883* 0* 888* 0*

**********************************************************************

SCH * 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

0N H*5918*5918*6306*6806*7694*7694*8532*9470*9470*********************

**********************************************************************

FLU * 0*1000* 0*1000* 500* 0*1000* 0*1000* 0*1000* 500* 0*

**********************************************************************

*NEG INDICATES THE FIRST NEGATVE BAlp HAY BECOME POSITIVE LATER.

ITEH-CARTON

PART-7922 SPECIFICATION,DATE-102277

VENDORS- 46 ORDER O-100000 K SCRAP FACT- 2 PERCENT

30

LEAD TH- 2 WEEKS SAFETY STK- 200000

0 REO/UNIT- 24

YOUR STOCKPILE OF 0 WILL BE AVAILABLE IN UEEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN WEEK 50.

*NEG

(1000)**CURR* 2 * 3 * 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

REOUIRE** 0* 888* 0* 888* 888* 0** 888* 388* 888* 888* 888* 0*

**********************************************************************

SCH REC** 0* 900* 0* 200* 0* 0** 0* 0* 0* 0* 0* 0*

**********************************************************************

PTS INV** 200* 212* 212* 476*1364*1364**2252*3140*4028*4916*5304*5804*

**********************************************************************

PLD ORD** 0* 0* 300* 0* 900* 900** 900* 900* 900* 0* 900* 0*

**********************************************************************

** FROZEN PERIOD *3

*********************************
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Table 6.l. (cont'd.).

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

**********************************************************************

REG * 888* 0* 888* 0* 888* 0* 888* 888* 0* 888* 0* 888* 0*

**********************************************************************

SCH * 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

ON H*6692*6692*7580*7530*3463*8468*9356*******************************

**********************************************************************

PLD * 300* 0* 900* 0* 900* 900* 0* 900* 0* 900* 0* 900* 900*

**********************************************************************

*NEG INDICATES THE FIRST NEGATVE BALv MAY BECOME POSITIVE LATER.

A GROUP OF UORKERS HAS APPROACHED YOU AND INFORMED YOU THAT THEY ARE VERY DISATI

SFIED HITH THE UAY MANAGEMENT IS HANDLING THFIR BENIFITS . THEY HAVE

FOLLOUED THE GREIVIENCE PROCEDURE AND HOULD LIKE YOU TO TAKE SOHF FORM OF ACTIO

N. FELLOU UORKERS HAVE SAID THAT SIMILAR INCIDENTS HAVE LED TO HORKER UALKOUTS

UHEN NOT HANDLED PROPERLY. IF ONF OF THESE UALKOUTS OCCURES IT HILk MOST LIKELY

HAPPEN IN UEEK 8.

HISTORICALLY UALKOUTS AND STRIKES OF THIS NATURE HAVE LASTED THO UEEKS. YOU HAV

E FOUR ALTERNATIVE METHODS OF HANDLING THE SITUATION. THESE ALTERNATIVES ARE:

1. TO USE INCENTIVES UHICH UILL HOPEFULLY FLIHINATE THE POSSIBILITY OF A

STRIKE. THESE INCENTIVES UILL COST THE AMOUNT LISTED IN TABLE 6.

2. PLAN TO HIRE OUTSIDE PEOPLE DURING THE HEEKS OF THE STRIKE.

3. TO BUILD PRODUCTION AND STORE FINISHED INVENTORIESIN A PUBLIC UAREHOUSE.

4. TO DO ABSOLUTELY NOTHING AND DISREGAURD THE WORKERS GRIEVIENCE.

INPUT THE NUMBER OF THE HAY IN UHICH YOU UOULD LIKE TO HANDLE THF SITUATION.2

YOUR ACTUAL REG OF TEST INCLUDING SCRAP EOUALED 21000

ITEM-TEST

PART*1001 SPECIFICATION DATE* 71979

VENDORS- IN HOUSE ORDER O- 37000 K SCRAP FACT- 0 PERCENT
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Table 6.]. (cont'd.).

LEAD TM- 1 UEEKS SAFETY STK- 15000

O REO/UNIT- 1

YOUR STOCKPILE OF 0 UILL BE AVAILABLE IN WEEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN UEEK 8.

*NEG

(1000)**CURR* 2 * 3 * 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

SALES ** 0* 21* 21* 21* 21* 21** 21* 40* 40* 40* 21* 21*

**********************************************************************

PRODUCT** 0* 0* 37* 0* 37* 37** 0* 0* 0* 0* 0* 0*

**********************************************************************

FIN INV** 29* 8* 24* 3* 19* 35** 14* 26* 66* 106* 127* 148*

**********************************************************************

PLD PRD** 0* 0* 0* 0* 0* 0** 37* 37* 37* 37* 37* 0*

**********************************************************************

** FROZEN PERIOD **

*********************************

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

**********************************************************************

SALE* 21* 21* 21* 21* 21* 21* 21* 21* 21* 21* 21* 21* 21*

**********************************************************************

PROD* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

ON H* 169* 190* 211* 232* 253* 274* 295* 316* 337* 358* 379* 400* 421*

**********************************************************************

PLD * 37* 0* 37* 0* 37* 0* 37* 37* 0* 37*' 0* 37* 0*

**********************************************************************

*NEG INDICATES THE FIRST NEGATVE BALv MAY BECOME POSITIVE LATER.

UOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR No.5es

HOU MANY ORDERS WOULD YOU LIKE TO RELEASE? 10:10 1=0101

IN UHICH WEEK 18 THE 1 ORDER YOU HOULD LIKE TO RELEASE? 10=10 1=01 707

UOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR N0.no

UOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INPUT YES OR NO.no

UOULD YOU LIKE TO REPLENISH ANY OF YOUR TEST SAFETY STOCK? INPUT YES 0R N

O.no

FOR THIS PART THFRE HERE NO‘MAJOR PROBLEMS FOR THE UEEEK.

YOUR ACTUAL REO OF BOTTLE INCLUDING SCRAP EOUALED 0
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Table 6.]. (cont'd.).

ITEM-BOTTLE

PART-3642 SPECIFICATION DATE- 30476

UENDORS- 23 ORDER 0-100000 K SCRAP FACT- 2 PERCENT

34

LEAD TM- 6 WEEKS SAFETY STK- 600000

0 REO/UNIT- 24

YOUR STOCKPILE OF 0 UILL BE AUAILAHLE IN WEEK 0.

YOUR SECOND STOCKPILF OF 0 UILL BE AUAILARLE IN WEEK 8.

*NEG

(1000)**CURR* 2 * 3 * 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

REOUIRE** 0* 888* 0* 888* 883* 0** 888* 888* 888* 888* 888* 0*

**********************************************************************

SCH REC** 0* 900* 0*1100* 900* 0** 0* 0* 0* 0* 0* 0*

**********************************************************************

PTS INU** 200* 212* 212* 424* 436* 436** 452*1340*2228*3116*4004*4004*

**********************************************************************

PLD ORD** 500* 900* 900* 900* 900* 0** 900* 0* 800* 0* 900* 0*

**********************************************************************

** FROZEN PERIOD **

'*********************************

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

**********************************************************************

REG * 888* 0* 888* 0* 888* 0* 888* 888* 0* 888* 0* 888* 0*

**********************************************************************

SCH * 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

0N H*4892*4892*5780*5780*6668*6668*7556*8444*8444*9332*9332***********

**********************************************************************

PLD * 900* 900* 0* 900* 0* 900* 0* 900* 900* 0* 0* 0* 0*

**********************************************************************

*NEG INDICATES THF FIRST NEGATUE BALv MAY BECOME POSITIVE LATER.

UOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR No.39;

HOU MANY ORDERS UOULD YOU LIKE TO RELEASE? 10:10 1:0103

IN UHICH UEEK 18 THE 1 ORDER YOU UOULD LIKE TO RELEASE? 10:10 1‘01 701

IN UHICH UEEK IS THE 2 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 702

IN UHICH UEEK IS THE 3 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 ?03

UOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR NO.no

UOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INPUT YES OR NO.no
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Table 6.]. (cont'd.).

UUULU YOU LINE T0 REPLENISH ANY OF YOUR BOTTLE SAFETY STUCK? INPUT YES 0R N

00710

EVEN THOUGH YOU HAVE A UORK RULE CONCERNING EMPLOYEES SMOKING IN THE UAREHOUSE A

FIRE UAS STARTED UHEN AN EMPLOYEE FAILED TO PUT OUT HIS CIGARETTE. LUCKLY THE

FIRF UAS EXTINGUISHED RAPIDLY AND ONLY TUO PALLETS 0F CAP NERE DESTROYED.

YOUR ACTUAL REG OF CAP INCLUDING SCRAP EGUALED 0

IF YOUR SAFETY STOCK CANNOT HANDLE THE COHHING ORDER YOU BETTER EXPEDITE AN ORDE

R VERY QUICKLY OR YOU UILL STOCK OUTl

ITEH-CAP

PART-4123 SPECIFICATION DATE- 41078

VENDORS- 2 ORDER 0-500000 K SCRAP FACT- 3 PERCENT

76

23 LEAD TH- 6 UEEKS SAFETY STK- 300000

0 REO/UNIT- 24

YOUR STOCKPILE OF 0 WILL BE AVAILABLE IN UEEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN UFEK 8.

*NEG

(1000)**CURR* 2 * 3.* 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

REGUIRE** 0* 888* 0* 888* 888* 0** 888* 888* 888* 888* 888* 0*

**********************************************************************

SCH REC** 0* 500* 0*1500* 500* 0** 0* 0* 0* 0* 0* 0*

**********************************************************************

PTS INV** 212* 176* 176* 436* 48* 48** 840*1728*2616*3504*4392*4392*

**********************************************************************

PLD ORD**1000*1000*1000*1000* 500* 0**1000* 0*1000* 0*1000* 0*

**********************************************************************

** FROZEN PERIOD **

*********************************

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

**********************************************************************

REG * 888* 0* 888* 0* 888* 0* 888* 888* 0* 888* 0* 888* 0*

**********************************************************************

SCH * 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

ON H*5280*5280*6168*6168*7056*7056*7944*8832*8832*9720*9720***********

**********************************************************************

PLD * 500*1000* 0*1000* 0*1000* 0*1000* 500* 0* 0* 0* 0*

**********************************************************************

*NEG INDICATES THE FIRST NEGATVE DAL, HAY BECOHE POSITIVE LATER.
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Table 6.]. (cont'd.).

UOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR NU.BES

HOU MANY ORDERS WOULD YOU LIKE TO RELEASE? 10=10 1=0104

IN UHICH UEEK IS THF 1 ORDER YOU UOULD LIKE TO RELEASE? 10=10 1=01 ?01

IN UHICH UEEK IS THE 2 ORDER YOU UOULD LIKE TO RELEASE? 10:10 1=01 ?02

IN UHICH UEEK IS THE 3 ORDER YOU UOULD LIKE TO RELEASE? 10=10 1=01 703

IN WHICH UEEK IS THF 4 ORDER YOU UOULD LIKE TO RELEASE? 10=10 1=01 ?04

UOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR NO.no

UOULD YOU LIKE TO EXPEDITF ANY OF YOUR ORDERS INPUT YES OR No.89;

HOU MANY ORDERS UUULD YOU LIKE TO EXPEDITE 10=10 AND 1=01?02

IN UHICH UEEK DO YOU WISH TO EXPEDITE YOUR 1 ORDER? 10=10 1=01 ?04

YOU HAVE 3 ORDER QUANTITIES SCHEDULED TO ARRIVE DURING THIS TIME PERIOD. HON M

ANY OF THESE WOULD YOU LIKE TO ADVANCE? INPUT 10810 1=01 .01

THE MAXIMUM AMOUNT OF WEEKS YOU CAN EXPEDITE THE ORDER IS 3 WEEKS. HOU MANY UE

EKS UOULD YOU LIKE TO ADVANCE THE RECEIVAL? INPUT A NUMBER BETUEEN 1-6 .3

IN UHICH UEEK DO YOU WISH TO EXPEDITE YOUR 2 ORDER? 10=10 1:01 ?05

YOU HAVE 1 ORDER QUANTITIES SCHEDULED TO ARRIVE DURING THIS TIME PERIOD. HOU M

ANY OF THESE UOULD YOU LIKE TO ADVANCE? INPUT 10-10 1801 .01

THE MAXIMUM AMOUNT OF UEEKS YOU CAN EXPEDITE THE ORDER IS 3 UEEKS. HOU MANY HE

EKS UOULD YOU LIKE TO ADVANCE THE RECEIVAL? INPUT A NUMBER DETHEEN 1-6 .2

UOULD YOU LIKE TO REPLENISH ANY OF YOUR CAP SAFETY STOCK? INPUT YES OR N

O.no

UHILE DELIVERING A PALLET LOAD OF LABEL TO ITS STAGING AREA A FORKLIFT UENT

OUT OF CONTROL. THE DAMAGES THAT FOLLOUED INCLUDED HALF OF THE ITEMS ON THE PA

LLET.

YOUR ACTUAL REQ OF LABEL INCLUDING SCRAP EQUALED 0

IF YOUR SAFETY STOCK CANNOT HANDLE THE COMMING ORDER YOU BETTER EXPEDITE AN 0RDE

R VERY QUICKLY OR YOU HILL STOCK OUT!

ITEM-LABEL

PART-2324 SPECIFICATION DATE- 71879

VENDORS- 10 ORDER Q-500000 K SCRAP FACT- 5 PERCENT

56

LEAD TM- 3 WEEKS SAFETY STK- 100000

Q RFQ/UNIT- 24

YOUR STOCKPILE OF 0 HILL BE AVAILABLE IN WEEK 0.

YOUR SECOND STOCKPILE OF 0 WILL BE AVAILABLE IN UEEK 8.

*NEG

(1000)**CURR* 2 * 3 * 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

RFQUIRE** 0* 888* 0* 888* 888* 0** 888* 888* 888* 888* 888* 0*

**********************************************************************

SCH REC** 0* 500* 0*1000* 0* 0** 0* 0* 0* 0* 0* 0*
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Table 6.]. (cont'd.).

xxxxxxxxxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxxx

PTS INV** 424* 36* 36* 1481 740* 740*11628tis16*3404x4292*3180t51301

txxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXXXthxxxxxxxxxxxxxxx

PLO ORnxx 500* 500* ox1000x1ooox SOOXXloOOXIOOOX OXIOOox oxxooox

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx*xxxxxxxxxxxxxx*txxxxxxxxxxxxxxxt

xx FROZEN PERIOD xx

xxxxxxxxxxxxxxxxxxxxxxxxxXXXXthx

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 '

**********************************************************************

REO * 888* 0* 888* 0* 388* 0* 888* 833* 0* 388* 0* 583* 0*

**********************************************************************

SCH * 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

ON H*6068*6068*6956*6956*7844*7844*8732*9620*9620*********************

**********************************************************************

PLD * 0* 500* O*1000*1000* 0*1000* 0* 500* 0*1000*1000* 0*

**********************************************************************

*NEG INDICATES THE FIRST NEGATVE BAlv MAY BECOME POSITIVE LATER.

UOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR NO.ses

HOU MANY ORDERS UOULD YOU LIKE TO RELEASE? 10=10 130103

IN WHICH UEEK IS THE 1 ORDER YOU UOULD LIKE TO RELEASE? 10=10 1‘01 ?01

IN UHICH UEEK IS THE 2 ORDER YOU HOULD LIKE TO RELEASE? 10=10 1=01 ?022

IN UHICH UEEK IS THF 3 ORDER YOU UOULD LIKE TO RELEASE? 10=10 1=01 ?O4

UOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR N0.no

UOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INPUT YES OR NO.aes

HOU MANY ORDERS UOULD YOU LIKE TO EXPEDITE 10310 AND 1801?01

IN UHICH UEEK DO YOU UISH T0 EXPEDITE YOUR 1 ORDER? 10:10 1301 ?04

YOU HAVE 3 ORDER QUANTITIES SCHEDULED TO ARRIVE DURING THIS TIME PERIOD. HOU M

ANY OF THESE WOULD YOU LIKE TO ADVANCE? INPUT 10=10 1'01 .01

THE MAXIMUM AMOUNT OF UEEKS YOU CAN EXPEDITE THE ORDER IS 1 WEEKS. HOU MANY UE

EKS UOULD YOU LIKE TO ADVANCE THE RECEIVAL? INPUT A NUMBER BETUEEN 1-6 .1

UOULO YOU LIKE TO REPLENISH ANY OF YOUR LABEL SAFETY STOCK? INPUT YES OR N

O.no

A PHYSICAL INVENTORY OF CARTON HAS JUST BEEN COMPLETED.

THE PHYSICAL INVENTORY HAS REVEAIED THAT YOUR INVENTORY IS .10 PERCENT LOUER TH

AN YOUR SCHEDULE INDICATES. THIS INVENTORY SCHEDULE UILL BE CORRECTED.

YOUR ACTUAL RFQ OF CARTON INCLUDING SCRAP EOUALED O

ITEM-CARTON
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Table 6.]. (cont'd.).

PART-7922 SPECIFICATION UAiE-IOBZX/

VENDORS- 46 ORDER O-IOOOOO h SCRAP FACT- 2 PERCENT

30

LEAD TM- 2 UEEKS SAFETY STK- 200000

0 REO/UNIT- 24

YOUR STOCKPILE OF 0 UILL BF AVAILABLE IN UFEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN UEEK 3.

*NEG

(1000)**CURR* 2 * 3 * 4 * 5 * 6 ** 7 * 8 * 9 * 10 * 11 * 12 *

**********************************************************************

RFOUIRE** 0* 888* 0* 888* 888* 0** 888* 888* 888* 898* 888* 0*

**********************************************************************

SCH REC** 0* 900* 0* 200* 0* 0** 0* 0* 0* 0* 0* 0*

**********************************************************************

PTS INV** 180* 192* 192* 496*1384*1384**2272*3160*4048*4936*5824*5824*

**********************************************************************

PLO ORD** 0* 600* 900* 0* 800* 900** 900* 900* 900* 0* 900* 0*

**********************************************************************

** FROZEN PERIOD **

*********************************

* 13 * 14 * 15 * 16 * 17 * 18 * 19 * 20 * 21 * 22 * 23 * 24 * 25 *

**********************************************************************

REG * 888* 0* 888* 0* 888* 0* 888* 888* 0* 888* 0* 888* 0*

**********************************************************************

SCH * 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*

**********************************************************************

ON H*6712*6712*7600*7600*8488*8488*9376*******************************

**********************************************************************

PLO * 900* 0* 900* 0* 800* 900* 0* 900* 0* 900* 0* 900* 900*

**********************************************************************

*NEG INDICATES THE FIRST NEGATVE DAL, MAY BECOME POSITIVE LATER.

UOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR NO.3es

HOU MANY ORDERS WOULD YOU LIKE TO RELEASE? 10:10 1:0102

IN UHICH UEEK IS THE 1 ORDER YOU WOULD LIKE TO RELEASE? 10=10 1=01 ?02

IN UHICH UEEK IS THE 2 ORDER YOU UOULD LIKE TO RELEASE? 10=10 1:01 ?03

UOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR NO.no

UOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INPUT YES OR N0.n0

UOULD YOU LIKE TO RFPLFNISH ANY OF YOUR CARTON SAFETY STOCK? INPUT YES OR N

O.no
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Table 6.l. (cont'd.).

DO YOU UANT TO CONTINUE THF SIMULATION FOR ANOTHER UEEK.

NO ‘ INPUT NOno

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR BOTTLE

TOTAL PURCHASING COST FOR THIS ITEM = S 0.00

COST TO MANIPULATE ORDERS 8‘ 2631.2

COST PENALTIES =8 0.00

COST TO HOLD INVENTORY =8 98.56

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR CAP

TOTAL PURCHASING COST FOR THIS ITEM = 5 16748.00

COST TO MANIPULATE ORDERS 8’ 55300.00

COST PENALTIES 8‘ 0.00

COST TO HOLD INVENTORY 8‘ 217.80

THF TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR LABEL

TOTAL PURCHASING COST FOR THIS ITEM = S 2925.60

COST TO MANIPULATE ORDERS =$ 1380.00

COST PENALTIES =5 0.00

COST TO HOLD INVENTORY IS 19.47

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR CARTON

TOTAL PURCHASING COST FOR THIS ITEM 8 S 0.00

IF YES- INPUT YCL. IF

= 5 2729.76

3 6 55517.80
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Table 6.l. (cont'd.).

COST TO MANIPULATE ORDERS =$ 1710.00

COST PENALTIES as 0.00

COST TO HOLD INVENTORY =3 _46.6S

THF TOTAL COST SPENT To MAINTAIN INVENTORIES FOR TEST = s 274.33

TOTAL PURCHASING COST FOR THIS ITEM = s 0.00

COST TO MANIPULATE ORDERS as 0.00

COST PENALTIES =s o.oo

COST TO HOLD INVENTORY =s 274.83

TOTAL COST TO MAINTAIN ALL INVENTORIES IS EQUAL TO **** S 61678.51 ****

TOTAI COSTS TO PURCHASE ALL ITEMS IS EQUAL TO **** 3 19673.60 ****

SALES DURING THE SIMULATION I 5 40684.77

TOTAL PROFIT = t -40667.34

THIS SIMULATION HAS DESIGNED TO GIVE PACKAGING STUDENTS A BROADER VIEU OF THE

UAY PACKAGING INTERFACES WITH OTHER DEPARTMENTS.

SOME OF THE SITUATIONS THAT YOU UERF FACED UITH ARF NOT CONSIDERED TO BE COMMON

EVERY DAY PROBLEMS. IN FACT SOME OF THE PROBLEMS OCCURE VERY INFREOUENTLY IN

A REAL LIFE ENVIORNMENT. IT IS FOR THIS REASON YOUR PERFORMANCE DURING THIS

SIMULATION WILL NOT HAVE ANY DIRECT BEARING ON YOUR COURSE GRADE.

IF YOU HAVE ANY QUESTIONS CONCERNING PORTIONS OF THIS PROGRAM YOU SHOULD

REFER TO THE THFSIS ENTITLED:

AN EVALUATION AND CONTROL SIMULATION OF A PACKAGING

PRODUCTION SYSTEM

BY

KEVIN KAJIYA

SCHOOL OF PACKAGING

MICHIGAN STATE UNIVERSITY

JUNE 1980

PLEASE TAKE A FEU MINUTES TO FILL OUT THE FOLLOWING EVALUATION FORM.

THIS FORM SHOULD BE TURNED IN TO THF INSTRUCTOR OF YOUR COURSE.

THANK YOU

KEVIN KAJIYA



2h9

Table 6.l. (cont'd.).

EVAlUATION OF THE SIMULATION

....... TERM PROF OR INSTRUCTOR 

UHAT IS YOUR OVER ALL OPINION OF THE SIMULATION?

UHAT DID YOU LEARN FROM THE SIMULATION?

PLEASE LIST ANY SPECIFIC UAYS IN “HIGH THIS

SIMULATION COULD BE IMPROVED.

1.
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Table 6.l. (cont'd.).

UHAT IMPROVEMFNTS SHOULD BE MADE ON THE USERS MANUAL?

IF THIS TERMINAL PRINTS - END THSKMK- INPUT-

END THSKMK

.610 CP SECONDS EXECUTION TIME

READY 16.23.04

10501.1?” t 0

JOB COST: S 3.53



MODEL ll
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PRODUCT LINE THSISOL

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

SPEC OAT:

VENDOR I

VENDOR z

VENDOR 3

VIM!!! h

annex nuns.

LEAO TIME

sanr FACT.

qmwwn

amwmun

BEG Iuv_

noun TIHE

SALE: PRICE

FIXED COST

OVERHEAD

MIKEY! 06 FORECAST

JAN FE! MR [an HIV JUN JUL AUG SEP OCT nov osc]

H 28in 35/H lzI/H 29/H 35/H 28/H 3h/H Iain 30/H 23/H 26/H I
 

          
 

* UNION NON-UNION

OTHER NOTES:

Figure 6.2. Product information sheet model 2.
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Table 6.2

PROOF MODEL ll

13:36:22 05/02/80 MSU-FREND 03.

CPORT 52]

18 SOCKET-116

05/02/80 +MSU HUSTLER 2 LSD 49.53 04/24/80 CYBER750

TYPE PASSUORDo PNv AND USER ID.

IIIIIIIIII8419LOCKHART.

38130560 USER 45 (51160P 52)

LAST ACCESS: S 05/02/80 13:35

RUNS: 174 PH BALANCE: 1 63.78

READY 13.36.35

ATTACHIK KAJIYAvPROGRAM FOR PKG 425.

ATTACH:KKAJIYAoPROGRAMFORPKO425.

READY 13.36.59

EXECCK KAJIYA.

ATTACHOPKGPFIOPROJFCT425.

ATTACHOTAPE709KAJ70.

ATTACHvTAPE149KAJ14.

EXEC DEGUN.13.37.15.

UHICH TYPE OF SIMULATION HOULD YOU LIKE TO TRY? INPUT - 1 FOR EXERCISE, INPUT

- 2 FOR A GUIDED SIMULATION. OR INPUT - 3 FOR A RANDOM SIMULATION. 2

PLEASE INPUT YOUR REGULAR 40 HOUR UORK UEEK PRODUCTION CAPACITY/CASES. 1000008

100000 10000-010000 1000-0010007011000

ITEM-THSISOL

PART-3321 SPECIFICATION DATE- 42580

VENDORS- IN HOUSE ORDER 0- 11000 K SCRAP FACT- 0 PFRCENT

IEAD TM- 1 UFEKS SAFETY STK- 15000

Q RFQ/UNIT- 1

YOUR STOCKPILE OF 0 HILL BE AVAILABLE IN UFEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN UFFK 50.
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Table 6.2. (cont'd.).

3NEG

(1000)33CURR3 2 3 3 3 4 3 5 3 6 33 7 3 8 3 9 3 10 3 11 3 12 3

3333333333333333333333333333333333333333333333333333333333333333333333

SALES 33 83 83 83 83 83 833 83 83 83 103 103 103

3333333333333333333333333333333333333333333333333333333333333333333333

PRODUCT33 03 03 03 03 03 033 113 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

FIN INV33 423 343 263 183 103 233 53 33 113 213 313 413

3333333333333333333333333333333333333333333333333333333333333333333333

PLD PRD33 03 03 03 03 03 033 113 113 03 113 113 113

3333333333333333333333333333333333333333333333333333333333333333333333

33 FRO7EN PERIOD 33

333333333333333333333333333333333

3 13 3 14 3 15 3 16 3 17 3 18 3 19 3 20 3 21 3 2? 3 23 3 24 3 25 3

3333333333333333333333333333333333333333333333333333333333333333333333

SALE3 103 83 83 83 83 83 83 83 83 83 83 83 83

3333333333333333333333333333333333333333333333333333333333333333333333

PROD3 03 03 03 03 03 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

ON H3 513 593 673 753 833 913 993 1073 1153 1233 1313 1393 1473

3333333333333333333333333333333333333333333333333333333333333333333333

PLO 3 113 113 03 113 113 113 03 113 113 03 113 113 113

3333333333333333333333333333333333333333333333333333333333333333333333

3NEG INDICATES THE FIRST NEOATVE BALo MAY BECOME POSITIVE LATER.

ITEM-BOTTLE

PART-2222 SPECIFICATION nara- 9047s

vaunons- 23 ORDER n-zsoooo K SCRAP FACT- 2 pencsur

3.

LEAD TM- a ussxs SAFETY srx- 600000

a REO/UNIT- 24

YOUR STOCKPILE or o HILL 3: AVAILABLE IN urax 0.

YOUR SECOND STOCKPILE OF 0 HILL BE AVAILABLE IN UEEK 50.
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Table 6.2. (cont'd.).

3NEG

(1000)33CURR3 2 3 3 3 4 3 5 3 6 33 7 3 8 3 9 3 10 3 11 3 12 3

3333333333333333333333333333333333333333333333333333333333333333333333

REOUIRE33 03 03 03 03 03 26433 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH REC33 03 03 03 2003 03 25033 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

PTS INV33 2003 2003 2003 4003 4003 38633 1223 1423 1423 4063 6703 9343

3333333333333333333333333333333333333333333333333333333333333333333333

PLD ORD33 03 03 03 03 2503 25033 5003 2503 03 2503 2503 2503

3333333333333333333333333333333333333333333333333333333333333333333333

33 FROZEN PERIOD 33

333333333333333333333333333333333

3 13 3 14 3 15 3 16 3 17 3 18 3 19 3 20 3 21 3 22 3 23 3 24 3 25 3

3333333333333333333333333333333333333333333333333333333333333333333333

REG 3 2643 2643 03 2643 2643 2643 03 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH 3 03 03 03 03 03 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

ON H311983146231462317263199032254322543251832782327823304633310335743

3333333333333333333333333333333333333333333333333333333333333333333333~

PLD 3 03 2503 2503 03 2503 2503 2503 03 2503 2503 2503 03 2503

3333333333333333333333333333333333333333333333333333333333333333333333

3NEG INDICATES THE FIRST NEOATVF BALv MAY BECOME POSITIVE LATER.

ITEM-CAP

PART-4444 SPECIFICATION DATE- 41078

VENDORS- 2 ORDER O-900000 K SCRAP FACT- 3 PERCENT

76

LEAD TM- 6 UEEKS SAFETY STK- 300000

R REO/UNIT- 24

YOUR STOCKPILE OF 0 UILL BE AVAILABLE IN UFEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN UFEK 50.
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Table 6.2. (cont‘d.).

3NEG

(1000)33CURR3 2 3 3 3 4 3 5 3 6 33 7 3 8 3 9 3 10 3 11 3 12 3

3333333333333333333333333333333333333333333333333333333333333333333333

REOUIRE33 03 O3 03 03 03 26433 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH REC33 03 03 0310003 03 033 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

PTS INV33 1503 1503 15031150311503 88633 6223 3583 3583 943 1703 4343

3333333333333333333333333333333333333333333333333333333333333333333333

PLD ORD33 03 03 03 03 03 033 03 03 03 9003 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

33 FROZEN PERIOD 33

333333333333333333333333333333333

3 13 3 14 3 15 3 16 3 17 3 18 3 19 3 20 3 21 3 22 3 23 3 24 3 25 3

3333333333333333333333333333333333333333333333333333333333333333333333

REG 3 2643 2643 03 2643 2643 2643 03 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH 3 03 03 03 03 03 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

ON H3 6983 9623 962312763149031754317543201832282322823254632810330743

3333333333333333333333333333333333333333333333333333333333333333333333

PLD 3 03 9003 03 03 03 9003 03 03 03 03 9003 O3 03

3333333333333333333333333333333333333333333333333333333333333333333333

3NEG INDICATES THE FIRST NFGATVE BALo MAY BECOHE POSITIVE LATER.

ITEM-LABEL

PART-1111 SPECIFICATION DATE- 71879

VENDORS- 10 ORDER 0-450000 K SCRAP FACT- 5 PFRCFNT

ANY

LEAD TM- 3 UFEKS SAFETY STK- 100000

O RFO/UNIT- 24

YOUR STOCKPILE OF 0 HILL BE AVAILABLE IN UEEK 0.

YOUR SECOND STOCKPILE OF 0 UILL BE AVAILABLE IN UFEK 50.
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Table 6.2. (cont'd.).

3NEG

(1000)XXCURR3 2 x 3 x 4 x 5 3 6 xx 7 x 8 x 9 t 10 x 11 t 12 x

xxxxxxxxxxxxtxx:xxxxtxxxxxxxxtxxxxxxxxxxxxxxxxxxxxxxxtxxxxxxxxxtxxxxxx

RFauzkexx ox ox ox ox ox 26433 2643 2643 ox 2643 264x 264:

xxxxxxxxxtxxxxxxxxxxxxxxxxxxtttxxxxxxxxxxxxx:xxxxxxxxtxxxxxxxxxxxtxxxx

SCH REcxx 0: 0: 031000: 0: ox: ox ox Ox 0: ox ox

xxtxxxxxxtxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxxxx

PTS Inuxx 150x 150: 150:11sox1150t 88633 6223 358: 358* 94: 170x 434:

xxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxxxxxxxxxxxxxxxx

PLD onnxx ox ox 0: or ox ox: ox ox ox ox 0: 0:

xxxxxxxxxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxtxxxx:xxxxxxx

xx FROZEN PFRIOD xx

txxxxxxxxxxxxxxxxxxxtxxxxxxxxxxxx

3 13 3 14 3 15 3 16 3 17 3 18 3 19 3 20 3 21‘3 22 3 23 3 24 3 25 3

3333333333333333333333333333333333333333333333333333333333333333333333

REG 3 2643 2643 03 2643 2643 2643 03 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH 3 03 03 O3 03 03 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

ON H3 6983 9623 962312263149031754317543201832282322823254632810330743

3333333333333333333333333333333333333333333333333333333333333333333333

PlD 3 4503 4503 03 03 4503 03 03 4503 4503 03 03 4503 03

3333333333333333333333333333333333333333333333333333333333333333333333

3NEG INDICATES THE FIRST NEGATVF BALv MAY BECOME POSITIVE LATER.

A GROUP OF HORKERS HAS APPROACHED YOU AND INFORMED YOU THAT THEY ARE VERY DISATI

SFIED HITH THE HAY MANAGEMENT IS HANDLING THFIR BENIFITS . THEY HAVE

FOLLOHED THE GREIVIENCE PROCEDURE AND HOULD LIKE YOU TO TAKE SOME FORM OF ACTIO

N. FELLOH HORKERS HAVE SAID THAT SIMILAR INCIDENTS HAVF LED TO HORKER HALKOUTS

HHEN NOT HANDLED PROPERLY. IF ONE OF THFSF HAlKOUTS OCCURES IT HILL MOST LIKELY

HAPPEN IN HEEK 8.

HISTORICALLY HALKOUTS AND STRIKES OF THIS NATURE HAVE LASTFD THO HEEKS. YOU HAV

E FOUR ALTERNATIVE METHODS OF HANDLING THE SITUATION. THFSF ALTERNATIVES ARF:

1. TO USE INCENTIVES HHICH HILL HOPEFUILY ELIMINATE THF POSSIBILITY OF A

STRIKE. THESE INCENTIVES HILL COST THE AMOUNT LISTED IN TABLE 6.

2. PLAN TO HIRE OUTSIDE PEOPLE DURING THF HEEKS OF THE STRIKE.

3. TO BUILD PRODUCTION AND STORE FINISHED INVENTORIESIN A PUBIIC HAREHOUSF.

4. TO DO ABSOLUTELY NOTHING AND DISREGAURD THE HORKERS GRIEVIENCF.

INPUT THE NUMBER OF THE HAY IN HHICH YOU HOULD LIKE TO HANDIE THF SITUATION.2

YOUR ACTUAL REO OF THSISOL INCLUDING SCRAP EOUALED 8000
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Table 6.2. (cont'd.).

ITEM-THSISOL

PART-3321 SPECIFICATION DAIE- 42580

VENDORS- IN HOUSE ORDER 8- 11000 K SCRAP FACT- 0 PERCENT

LEAD TM- 1 HFEKS SAFETY STK- 15000

O REO/UNIT- 1

YOUR STOCKPILE OF 0 HILL BE AVAILABLE IN HFEK 0.

YOUR SECOND STOCKPILE OF 0 HILL BE AVAILABLE IN HFEK 8.

3NEG

(1000133CURR3 ? 3 3 3 4 3 5 3 6 33 7 3 8 3 9 3 10 3 11 3 12 3

3333333333333333333333333333333333333333333333333333333333333333333333

SALES 33 03 83 83 83 83 833 83 83 83 103 103 103

3333333333333333333333333333333333333333333333333333333333333333333333

PRODUCT33 03 03 03 03 03 033 113 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

FIN INV33 423 343 263 183 103 233 53 33 113 213 313 413

3333333333333333333333333333333333333333333333333333333333333333333333

PLD PRD33 O3 03 03 03 03 033 113 113 03 113 113 113

3333333333333333333333333333333333333333333333333333333333333333333333

33 FROZEN PERIOD 33

333333333333333333333333333333333

3 13 3 14 3 15 3 16 3 17 3 18 3 19 3 20 3 21 3 22 3 23 3 24 3 25 3

3333333333333333333333333333333333333333333333333333333333333333333333

SALE3 103 83 83 83 83 83 83‘ 83 83 83 83 83 83

3333333333333333333333333333333333333333333333333333333333333333333333

PROD3 03 03 03 03 03 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

ON H3 513 593 673 753 833 913 993 1073 1153 1233 1313 1393 1473

3333333333333333333333333333333333333333333333333333333333333333333333

PLD 3 113 113 03 113 113 113 03 113 113 03 113 113 113

3333333333333333333333333333333333333333333333333333333333333333333333

3NEG INDICATES THE FIRST NEGATVF BALv MAY BECOME POSITIVE LATER.
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Table 6.2. (cont'd.).

HOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR NO.YES

HOH MANY ORDERS HOULD YOU LIKE TO RELEASE? 10310 180101

IN HHICH HEEK IS THE 1 ORDER YOU HOULD LIKE TO RELEASE? 10:10 1:01 211

HOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR NO.NO

HOULD YOU LIKE TO EXPEDITF ANY OF YOUR ORDERS INPUT YES OR NO.N0

HOULD YOU LIKE TO REPIENISH ANY OF YOUR THSISOL SAFETY STOCK? INPUT YES OR N

O.YES

HOH MUCH OF YOUR THSISOL STOCK HOULD YOU LIKE TO TRANSFER? IE 100000 3 ONE

HUNDRED THOUSAND. 10000.010000.010000

FOR THIS PART THERE HERE NO MAJOR PROBIEMS FOR-THE HEEEK.

YOUR ACTUAL REO OF BOTTLE INCLUDING SCRAP EOUALED 0

ITEM-BOTTLE

PART-2222 SPECIFICATION DATE- 90476

VENDORS- 23 ORDER 0-250000 K SCRAP FACT- 2 PERCENT

34

LEAD TM- 6 HEEKS SAFETY STK- 600000

0 REO/UNIT- 24

YOUR STOCKPILE OF 0 HILL BE AVAILABLE IN HEEK 0.

YOUR SECOND STOCKPILE OF 0 HILL BE AVAILABlF IN HFEK 8.

3NEG

(1000133CURR3 2 3 3 3 4 3 5 3 6 33 7 3 8 3 9 3 10 3 11 3 12 3

3333333333333333333333333333333333333333333333333333333333333333333333

REOUIRE33 03 03 03 03 03 26433 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH REC33 03 03 03 2003 03 25033 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

PTS INV33 2003 2003 2003 4003 4003 38633 1223 1423 1423 4063 6703 9343

3333333333333333333333333333333333333333333333333333333333333333333333

PLD ORD33 03 2503 03 2503 2503 25033 2503 2503 03 2503 2503 5003

3333333333333333333333333333333333333333333333333333333333333333333333

33 FROZEN PERIOD 33

333333333333333333333333333333333
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Table 6.2. (cont'd.).

3 13 3 14 3 15 3 16 3 17 3 18 3 19 3 20 3 21 3 22 3 23 3 24 3 25 3

3333333333333333333333333333333333333333333333333333333333333333333333

REG 3 2643 2643 03 2643 2643 2643 03 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH 3 03 03 03 03 03 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

ON H311983146231462317263199032254322543251832782327823304633310335743

3333333333333333333333333333333333333333333333333333333333333333333333

PID 3 03 2503 25037 03 2503 2503 2503 03 2503 O3 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

3NEG INDICATES THE FIRST NEGATVE BALv MAY BECOME POSITIVE LATER.

HOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR NO.YES

HOH MANY ORDERS HOULD YOU LIKE TO RELEASE? 10810 180101

IN HHICH HEEK IS THE 1 ORDER YOU HOULD LIKE TO RELEASE? 10810 1801 202

’HOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR NO.NO

HOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INPUT YES OR NO.NO

HOULD YOU LIKE TO REPLENISH ANY OF YOUR BOTTLE SAFETY STOCK? INPUT YES OR N

O.NO

EVEN THOUGH YOU HAVE A HORK RULE CONCERNING EMPLOYEES SMOKING IN THE HAREHOUSE A

FIRE HAS STARTED HHEN AN EMPLOYEE FAILED TO PUT OUT HIS CIGARETTE. LUCKLY THE

FIRE HAS EXTINGUISHED RAPIDLY AND ONLY THO PALLETS OE CAP HERE DESTROYED.

YOUR ACTUAL REO OF CAP INCLUDING SCRAP EOUALED 0

IF YOUR SAFETY STOCK CANNOT HANDLE THE COMMING ORDER YOU BETTER EXPEDITE AN ORDE

R VERY OUICKLY OR YOU HILL STOCK OUT!

-

ITEM-CAP

PART-4444 SPECIFICATION DATE- 41078

VENDORS- 2 ORDER O-900000 K SCRAP FACT- 3 PERCENT

76

LEAD TM- 6 HEEKS SAFETY STK- 300000

O REO/UNIT- 24

YOUR STOCKPILE OF 0 HILL BE AVAILABLE IN HEEK 0.

YOUR SECOND STOCKPILE OF 0 HILL BE AVAILABLE IN HEEK 8.
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Table 6.2. (cont'd.).

3NEG

(1000)33CURR3 ? 3 3 3 4 3 5 3 6 33 7 3 8 3 9 3 10 3 11 3 1? 3

3333333333333333333333333333333333333333333333333333333333333333333333

REOUIRE33 03 03 03 03 03 96433 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH REC33 03 03 0310003 03 033 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

PTS INV33 03 03 031000310003 73633 4793 2083 2093 563 3?03 5843

3333333333333333333333333333333333333333333333333333333333333333333333

PLD ORD33 9003 O3 03 03 03 033 03 9003 03 03 03 9003

3333333333333333333333333333333333333333333333333333333333333333333333

33 FROZEN PERIOD 33

333333333333333333333333333333333

3 13 3 14 3 15 3 16 3 17 3 18 3 19 3 20 3 21 3 2? 3 23 3 24 3 25 3

3333333333333333333333333333333333333333333333333333333333333333333333

REG 3 2643 2643 03 2643 2643 2643 03 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH 3 03 03 03 03 03 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

ON H3 84831112311123137631640319043190432168324323243?3?6963?960332243

3333333333333333333333333333333333333333333333333333333333333333333333

PLD 3 03 03 03 03 9003 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

3NEG INDICATES THE FIRST NEGATVE BALv MAY BECOME POSITIVE LATER.

HOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR NO.YES

HOH MANY ORDERS HOULD YOU LIKE TO RELEASE? 10310 110101

IN HHICH HEEK IS THE 1 ORDER YOU HOULD LIKE TO RELEASE? 10810 1801 ?01

HOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR N0.N0

HOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INPUT YFS OR NO.N0

HOULD YOU LIKE TO REPLENISH ANY OF YOUR CAP SAFETY STOCK? INPUT YES OR N

OoNO

HHILE DELIVERING A PALLET LOAD OF LABEL TO ITS STAGING AREA A FORKLIFT HENT

OUT OF CONTROL. THE DAMAGES THAT FOLLOHED INCLUDED HALF OF THE ITEMS ON THE PA

LLET.

YOUR ACTUAL REG OE LABEL INCLUDING SCRAP EOUALED 0

IF YOUR SAFETY STOCK CANNOT HANDLE THF COMMING ORDER YOU BETTER EXPEDITE AN 0RDE

R VERY QUICKLY OR YOU HILL STOCK OUT!
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Table 6.2. (cont'd.).

ITEM-LABEL

PART-1111 SPECIFICATION DATE- 71879

VENDORS- 10 ORDER 0-450000 K SCRAP FACT- 5 PERCENT

ANY

lEAD TM- 3 HEEKS SAFETY STK- 100000

0 REG/UNIT- 24

YOUR STOCKPILE OF 0 HILL BF AVAIIABLE IN HEEK 0.

YOUR SECOND STOCKPILE OF 0 HILL BE AVAILABLE IN HEEK S.

3NEG

(1000)33CURR3 2 3 3 3 4 3 5 3 6 33 7 3 G 3 9 3 10 3 11 3 12 3

3333333333333333333333333333333333333333333333333333333333333333333333

REOUIRE33 03 03 03 03 03 26433 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH REC33 03 03 0310003 03 033 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

PTS INV33 03 03 031000310003 73633 4723 2083 2083 563 3203 5943

3333333333333333333333333333333333333333333333333333333333333333333333

PLD ORD33 4503 03 03 03 03 033 03 03 4503 03 4503 03

3333333333333333333333333333333333333333333333333333333333333333333333

33 FROZEN PERIOD 33

333333333333333333333333333333333

 

3 13 3 14 3 15 3 16 3 17 3 18 3 19 3 20 3 21 3 22 3 23 3 24 3 25 3

3333333333333333333333333333333333333333333333333333333333333333333333

REG 3 2643 2643' 03 2643 2643 2643 03 2643 2643 03 2643 2643 2643

3333333333333333333333333333333333333333333333333333333333333333333333

SCH 3 03 O3 03 03 03 03 03 03 03 03 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

ON H3 8483111231112313763164031904319043216832432324393269632960332243

3333333333333333333333333333333333333333333333333333333333333333333333

PLD 3 4503 03 4503 03 03 4503 03 4503 03 4503 03 03 03

3333333333333333333333333333333333333333333333333333333333333333333333

3NEG INDICATES THE FIRST NEGATVE BALv MAY BECOME POSITIVE LATER.

HOULD YOU LIKE TO RELEASE ANY OF YOUR PLANNED ORDERS INPUT YES OR NO.YES

HOH MANY ORDERS HOULD YOU LIKE TO RELEASE? 10310 180101

IN HHICH HEEK IS THE 1 ORDER YOU HOULD LIKE TO RELEASE? 10310 1301 701

HOULD YOU LIKE TO CANCEL ANY OF YOUR ORDERS INPUT YES OR NO.NO

HOULD YOU LIKE TO EXPEDITE ANY OF YOUR ORDERS INPUT YES OR NO.N0

HOULD YOU LIKE TO REPLENISH ANY OF YOUR LABEL SAFETY STOCK? INPUT YES OR N

O.NO
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Table 6.2. (cont'd.).

DO YOU HANT TO CONTINUE THE SIMULATION FOR ANOTHER HEEK.

NO - INPUT NONO

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR BOTTlE

TOTAL PURCHASING COST FOR THIS ITEM I 3 0.00

COST TO MANIPULATE ORDERS IS 987.50

COST PENALTIES I‘ 0.00

COST TO HOLD INVENTORY I8 340.31

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR CAP

TOTAL PURCHASING COST FOR THIS ITEM I S 0.00

COST TO MANIPULATE ORDERS I3 310.50

COST PENALTIES I3 0.00

COST TO HOLD INVENTORY I8 11.15

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR [ABEL

TOTAL PURCHASING COST FOR THIS ITEM I t 0.00

COST TO MANIPULATE ORDERS IS 513.00

COST PENALTIES I$ 0.00

COST TO HOLD INVENTORY 8‘ 12.28

IF YES-

I 3

INPUT YES.

1327.81

IF
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Table 6.2. (cont'd.).

THE TOTAL COST SPENT TO MAINTAIN INVENTORIES FOR THSISOL s s 994.03

TOTAL PURCHASING COST FOR THIS ITEM I S 0.00

COST TO MANIPULATE ORDERS I! 638.00

COST PENALTIES I3 0.00

COST TO HOLD INVENTORY 8‘ 356.03

TOTAL COST TO MAINTAIN ALL INVENTORIES IS EQUAL TO 3333 3 3168.76 3333

TOTAL COSTS TO PURCHASE ALL ITEMS IS EQUAL TO 3333 t 0.00 3333

SALES DURING THE SIMULATION I 3 15224.40

TOTAL PROFIT I 3 12055.64

THIS SIMULATION HAS DESIGNED TO GIVE PACKAGING STUDENTS A BROADER VIEH OF THE

HAY PACKAGING INTERFACES HITH OTHER DEPARTMENTS.

SOME OF THE SITUATIONS THAT YOU HERE EACED HITH ARE NOT CONSIDERED TO BE COMMON

EVERY DAY PROBLEMS. IN FACT SOME OF THE PROBlEMS OCCURE VERY INEREQUENTLY IN

A REAL LIFE ENVIORNMENT. IT IS FOR THIS REASON YOUR PERFORMANCE DURING THIS

SIMULATION HILL NOT HAVE ANY DIRECT BEARING ON YOUR COURSE GRADE.

IF YOU HAVE ANY QUESTIONS CONCERNING PORTIONS 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 UNIVERSITY

JUNE 1980

PLEASE TAKE A FEH MINUTES TO FILL OUT THE FOLLOHING EVALUATION FORM.

THIS FORM SHOULD BE TURNED IN TO THE INSTRUCTOR OF YOUR COURSE.

THANK YOU

KEVIN KAJIYA
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Table 6.2. (cont'd.).

EVALUATION OF THE SIMULATION

m...... TERM ................ PROF 0R INSTRUCTOR

HHAT IS YOUR OVER ALL OPINION OF THE SIMULATION?

HHAT DID YOU LEARN FROM THE SIMULATION?

PLEASE LIST ANY SPECIFIC HAYS IN HHICH THIS

SIMULATION COULD BE IMPROVED.

1.



265

Table 6.2. (cont'd.).

HHAT IMPROVEMENTS SHOULD BE MADE ON THE USERS MANUAL?

IF THIS TERMINAL PRINTS - END THSKMK- INPUT-

LOGOUTvT.

END THSKMK

.510 CP SECONDS EXECUTION TIME

READY 13.45.05

LOGOUTvT.

JOB COST: 3 3.02



CHAPTER Vll

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 information 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 life 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 aid

students during their preparation for careers as packaging

engineers.
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APPENDIX

This appendix contains cepies of two of the ”HON T0;” 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.
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The card reader is the device that allows the transferofdata from punched cards into a storage area within the com-

puter. The Central Sitein Room 207/208 Computer Center (the [/0 Room) housatwtwo self-serwce card readers; you

may read your job into the card reader and receive your cards back immediately.

 

At the entrance to Room 207 you will find a tray marked”'nSequece 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 jobin its various stages of processing Use each sequence card only once!

COURTESY OF THE MICHli‘xAN STATE UKIIVERS!TY

COMPUTER LABORATORY (W78)
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I
Q

651093

As you stand in front of the card reader. you will find the Input Hopperon the left side of the machine. Pull back the

gage agidhplace the cards right side up in the hopper. with the sequence card facing the machine. Replace the gate

be in t ecards.

    

 

CONTROL PAN".

.:“I (3.. elm. huh-I

OUTPUY

NO'PII

IN”?

"0'".

The buttons at the back of the reader have various functions: however. the only button thatshould concern you now

is the READY button. Pressing the READY button causes the reading process to begin.W nyou press and release

READY. the button will light up. and the cards will disappear one by one into the machine (at a rate of 1200March

minute). and willrereappear innthe OutputHopper. When the entire job has been read. the light on the READY button

will go out. You may take your cards out of the output hopper.

/

M e no a 1

Sometimes the machine will pause while reading the cards. Be patient: usually the reading process will resume attera

moment. If, however one of the buttons other than READY lights up when the reader pauses, ask a member oft

l/O Staff for assistance.

 

AUTO MAN

  

 

 

II COLUMN FIID'AI L

 

 

 

 

COURTESY OF THE MICHIGAN STATE UNlVERSlTY

COMPUTER LABORATORY (l?78)
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65110b

For a Decwriter:

Printer on/off - on

baud rate - 300 - down

all other buttons - up

n...” x-—~ _ -~—-~.s..a_. .,

  
Give thetaminal a fewseconds to warm up. Type a carriage return are Cl'RL-X to display a log-in mesage.

09:28:28 10/05/78 HSU-FREND 01.27 SOCKET. 8 353-9505

CPORT 623

10/05/76 HSU HUSTLER 2 LSD 47.01 09/19/78 6500

TYPE PASSUORD s PM I AND USER ID .

IIIIIIIIII ,

You have 5 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 5) before entering your password to suppress the display of the password on the terminal

screen. Be sure to use commas as delimitera 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

an error in entering this information the computer will send a message telling you which item was wrong. You have 3

chances to log in succssfully. After 3 unsuccessful attempts. ask for assistance at the [/0 Service Window.

Once you have successfully logged in you will receive a message containing information on your account. notice of

any L ' I. ' , "' “ READYmessage.

8380002: USER 34 (S BvP 62)

LAST ACCESS: 5 10/03/79 13:43

RUNS: 257 BALANCE: 8 9643.18

READY 09.31.34

You arenow ready tomtayouriob.

When youarefinished.youcanterminateyour uitmctivesessionbytyping:

LOGOUT.T.

This will drop all local files and suppress the display of accounting information.

losoutut

JOB COST: 9 .54

Be sure to log out. otherw'ue anotha user can sit down at the terminal and use your account.

COURTESY OF THE MICHIGAN STATE UNIVERSITY

COMPUTER LABORATORY (I973)
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