A PRODUCTION SYSTEM VARIABLE CONNECTANCE MODEL

John L Burbidge

(:)John L Burbidge v
February 1984

Department for the Design of Machine Systems
Cranfield Institute of Technology,
Cranfield, Bedford, MK45 0AL, U.K.



First Pub'[,s}\e.cg feb . 1984



PREFACE

Production can be defined as the Manufacture and Distribulion of Goods. A
system is a set of Variables so related that a change in any one of them will
induce, or be induced by, a change in at least one of the others.

In building the present Production System variable connectance Model, over 200
Production system variables have been defined and classified. Details of each
variable have been entered on separate classification sheets, which also show how
they are relaled to other system variables, or in other words define their
"Connectance”. The model described in this book is based on the case of
Engineering multi-product batch production. This is the most complex form of
production. It is known that some of the variables described here are not
applicable to simpler types of production. Where a variable is spplicable to more
than one type of production, it is expected that the comnectance rules will always
be the same.

The classification sheels for each variable show two types of Connectance.
First they show "Limitation"”, or the way in which the value of one variable may
limit the value of some other variable. Second they show “Induction®, or the way
in which a particular direction of change in one wvariable, will induce a
particular direction of change in value in some other variable or variables,

No attempt has been made with the model to show the gquantitative effects of
Induction, or even to show the relative significance of differeni variables. It
iz postulated that it is possible to make general statements about direction of
change, for which there ig a high probability that they will always be true. In
mosL cases it is impossible to take pairs of variables in the same way and to make
general statements about the guantitative effect of changing one variable on the
other.

Chapter 1 describes the model and Chapter 2 gives details of the tests used to
check the entries on the classification sheets, Chapters 3 to 6 inclusive contain
{he classification sheets for the four main types of System Variable, and Chapter
7 describes as an example, a study made using the model Lo investigate the
connectance of variables which affect throughput time.

it is hoped that the model will be useful: First, to Industrialists who need to
find appropriate means to achieve required ends; Second, Lo Academics who need 1o
ind subjects for research and means to relate them to the system as a whole, and
Third for Students of Management, for whom the relationship between system
variables is the core of their subject.
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CHAPTER 1. A DESCRIPTION OF THE MODEL

1. INTRODUCTION

This chapter is based on a paper "A classification of Production Sysiem
Variables”, by J L Burbidge, which was presentied at the I.F.I.P. WG5.7 conference
in Vienna in September 1983, but it has been amended and expanded to bring it wp
Lo date with recent developments. It describes a new classification of Production
System variables which is based on their "connectance". It examines the way in
which data about system variables classified in this manner can be used in a
General Model of the Production System, to predict how changes in the values of
particular system variables will affect Lhe values of other system variables.

The new classification is concerned only with "Limitations" and "Direction of
change". It defines the way in which changes in the value of one variable limit
or restrict the possible range of values for other variables, and it defines the
way in which a given direction of change in one variable will induce a particular
direction of change in some other variable, or variables. This model is not
concerned with the quantitive values of these changes.

The work is based on the Premiss that: "providing one does not attempt to
specify relationships in quantitative terms, it is possible to make statements
about system variable connectance, which are always true, even though they may not
be relevant in all Production situations™. For example, the statement that "an
increase in Run Quantity increases stocks® is true, even though it is irrelevant
in a cement factory. This chapter stukiies those system variables which are
relevant in multi-product Engineering batch production. As this is the most.
complex case in Production, it is expected that it will cover all possible
variables. The problem concerning which of these variables is relevant in less
complex industries, has been left for later studies.

2. DEFINITIONS

The terms used in the Study have been used in the sense given in the following
definitions:

1. A SYSTEM is a set of variables so related that a change in any one of them will
induce, or be induced by, a change in at least one of the others.

2. PRODUCTION is the manufacture and distribution of goods.

3. A PRODUCTION SYSTEM is a System in which the variables all have some effeci on
production,

4. A PARAMETER (Controllable Input Variable) is a variable to which a manager can
assign an arbitary value at will,

a) System design parameters" involve a simple choice between alternatives.
b} "Requlatory parameters" are single variables to which a range of different
values can be assigned.

5. AN INPUT VARIABLE (uncontrollable Input variable), is a variable whose value is
imposed by the Environment in which the System exisls and over which the
manager has little or no control.

6. AN OUTPUT VARIABLE is a variable which a Manager can only alter indirectly by
changing Parameter values.

7. MANAGEMENT. The planning, direction and control of the work of human beings
towards the attainment of agreed objectives.

8. MANAGEMENT FOUNCTIONS are sets of closely related management tasks. For the
present study nine have been chosen: (1) Product design, (2) Production
planning, (3} Production contreol, (4) Purchasing, (5) Marketing, (6) Finance,
{7) Personnel, (8) Secretarial and (9) General Management.

9. CONNECTANCE. The manner in which a given change in the value of one system
variable affects the value of another system variable.




3. SCHEME OF CLASSIFICATION AND PRODUCTION SYSTEM MODEL

The general scheme of classification for system variables, adopted For the
study, is illustrated in Fig.1l.1. It shows System variables divided belween four

main classes: System design parameters, Regulatory parameters, Uncontrollable
inpul variables, and Output variables.

1. Ig it a system variable?
YES NG
Reject it
2. Can it be assigned an arbitary value?
1
YES NG
3 Does it pose 4. 1Is it controllable?
alternatives? |
L
¥ 1 I 1
YES NO YES N.(I)
¥ 1
It's‘a pystem It's a Reguldtory It's an It's an input
dosign parameter parameter output variable
variable
iy e —

1
| f "
NOTE: If a fixed value is planned for the future values of any

of the first three types of variable, it is:-
| ’ I

| l ]
t { !

. A policyl A plan l An aim

FiG.l.l SCHEME OF CLASSIFICATION

It is postulated here that a System variable is still a "Variable" even if at a
particular moment in time, it has been assigned a particular fixed value as a

policy, plan, or aim for the future, or has achieved a particular fixed value in
some other way.
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The general model of a production system used in this study is illustrated in
Fig.1.2. It shows the System, the four main iypes of system variable and the
feedback conirol loop between the manager and the sensor. The mode of operation
of the System is that the Manager plans the required values for the output
variables, issuing his AIMS in the form of design drawings, programmes, route
cards, budgets etce, In fixing these Aims, the manager takes into account the
known capacity of the System and also the known, or forecast values for the Input
variables. The Manager initiates Production by issuing Orders in which he assigns
fixed values to many of the Parameters. (PLANS}. The Manager controls Production
by arranging for the Aims to be compared periodically with actual output variable
values; by arranging “"feedback" to keep himself informed of major variances, and
by changing Parameter values, when necessary to steer actual output to keep it in
line with the Aims.

The present study looks only at the direction of change in each system variable
which is induced by given directions of change in other variables. It does not
consider the quantitative effects of such changes.

The main difference between the model in Fig.l.2 and more conventional models
found in System literature is that it separates System design parameters from
other parameters, and by implication recognises that the System is not necessarily
a "black box", which must be accepted without question. The way in which it is
designed will affect it's efficiency. For simplicity the work of System design
(SD) has been separated from operational management (MN).

L SN
3 '~
< SYSTEM S
(N ¢ N
¢ ! | 1
i ! t
A Feedback ! "
I - e wm oae o mm om wedf - L
t
l--' ﬂﬁ---ﬂA -y e T - »
KEY: MN = Manager {s)
8D = System Designer
S = System Design parameters
P = Regulatory parameters
A = Aims
0 = Qutput variables
I = Uncontrollable Input Variables
SN = Sensor

FIG.1.2 MODEL OF PRODUCTION SYSTEM
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4. CONNECTANCE

There are two main types of connectance:-
1) Limitation
2) Induction

a) Limitation.

In the First case of "Limitation®, changes in the value of a system variable
either fix the value or change the limits to the possible range of values, for
some other variable or variables. Where a parameter change affects the value of
any other parameter the relationship is treated as a Limitation.

b) Induction.

In the second case of "Induction”, changes in the value of a syslem variable
induce changes in the values for some other variable or variables. In the present
study only direction of change in value has been considered, not the quantitative
value of the change. The classification sheet for each variable (e.qg. Figs.1.5,
1.6 and 1.7}, shows:

1. Any other system variable with which it has direct "connectance®.

2. Whether the connectance is by Limitation or by Induction.

3. The Limitation imposed on, or the direction of change induced in the

related variable (CV), by a given direction of change in the variable under
examination (V).

Note that the classification sheets only show:
1. Transitive relationships. They show the effect of changes in "V" on the
value of "C*. They do noi show the effect of changes in “CV" on "V".

2. They only show first order relationships. For example with the system
design variable S205 "Set-up on machine, or pre-setting”, the change to pre-
setting reduces "set-up time". This in turn increases work centre capacity,
but as far as $205 is concerned the latter is a second order relationship
and is not shown. It is shown on the classification sheet for "Set-up
time".

3, When considering the comnectance of a Variable (V} with another variable
(CV), it is assumed that the values of all other free variables are fixed.

¢} Connectance Code

The code used Lo show details of the connectance is illusirated in Fig.l.3.

The classification sheet for each system variable (V) gives the code numbers for
any other variables (CV) with which it has connectance each ending with the two
digit code number for the type of change involved. Arrows are also drawn on the
classification sheets to indicate the type of change. The first arrow is for the
Variable (V) arnd the second for the connectance variable (CV). The changes
indicated by these arrows are reversible unless the arrows are ringed to show that
the change is irreversible.

1. in the case where (V) is a System design variable (S), the first digit in
the two digit connectance code is found at "A" in Figure 1.3. The second
digit is "O" unless the code for the first digit is A7 or A8 when the code
for the second digit is chosen between B7 and BS8.

2. In the case where (V) is not a System design variable (S), and there is
"L,imiting connectance”, the two figure code is derived from B, or from B and
C. 1In the case of Bl, B2, B3, B7 and B8 the second digil is "O", In the
case of B4 and B5, the direction of change is indicated by choosing for the
second digit the appropriate code number from "C".



3, Finally in the case again where (V) is nol a system design variable (8) and
there is "Inductive connectance®, the first digit in the two digit
conneclance code, is selected from the "C" range and the second is zero "O".

5. CLASSIFICATION OF PARAMETERS

The study has shown that Production System Parameters fall conveniently inio
two main groups: "System design® and "Regulatory”.

a) System design parameters
The system design parameters fall into nine classes, which are closely related

Lo the Management Functions. These classes are:-
S1 System design parameter - Product design
" fl

g2 " ~ Production Planning
S3 » " " - Production control
s4 " " " —~ Purchasing

s5 " " —~ Marketing

56 " " n -~ Finance

37 " " " - Personnel

gg " " " ~ Secretarial

59 " " " - General Managemenkt

The system design parameters are generally expressed as a choice between
alternatives. Changes in these parameters will only be made infrequently, when a
change in System design is required. Changes in system design parameters may in
some cases induce a direct change in output variable values. In other cases they
only alter the constraints which 1imit the possible range of value change for
other Parameters, or Cutput variables,

It is comparatively simple to allocate each "System design parameter” to one of
the Management functions in the manner illustrated in Fig.l.4. This does not mean
that each Management function sub-system can be designed independantly, without
reference to the others. This cannot be done efficiently, because connectance
' cannot be avoided between parameters and output variables which are allocated to
different Functions. A four digit code is used to cover the classes:-

1. The first digit is always "s" for System design parameter.

2. The second digit shows the Management function to which the parameter is

allocated,
NB. These first two digits identify the class.
3. The third and fourth digits {0-99) give an identity number to the parameter.

A separate list is maintained of all System design parameters in each class and
a classification sheet is filled in for each one. See Figure 1.5. This sheet
shows the "connectance” of the variable with any other parameters or output
variables. The code number used in the computer files for this parameter is:-

$205.C0330220,0680710

It was found by listing the code number for the variable (V), followed by the
letter "C" denoting induced connectance, followed by the code numbers for it's two
connectance variables (CV), each ending with a two digit code showing the type of
connectance, (See Fig.1.3}).
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FIG.1.4 ALLOCATION TC MANAGEMENT FUNCTICNS

b} Regulatory parameters

Those parameters which are not System design parameters are called "Regulatory

Pl Regulatory parameter - Product design

p2 " " ~ Production Planning
P3 o " - Material flow

P4 b " - Purchase supply

BP5 " " ~ Product distribution
o1 " Y ~ Money flow

p7 " " ~ Personnel Management
P8 " " - Information flow

P9 " " - General Management

They can be classified in 9 classes as follows:



SYSTEM DESIGN PARAMETER >

NAME,
SET-UP ON M/C, OR PRE-SETTING

DEFINITION,

Tooling set-up installed and adjusted on the machine, or tools pre-set in

special holders off the machine.

FUNCTION.
1. | Product Design 6.1 Finance
2. |Production Planning{ « }{{ 7.] Personnel T_

Production Control B.] Secretarial 2
4., fPurchasing 9.1 Gen. Manager
5. | Marketing
LIMITATION,
INDUCTION,
1. {Set-up time per Op. > ¥ 013
2. | Cost-Production planning - 4 0f ¢

]

NOTES, 1

FIG.1-5 A SYSTEM DESIGN PARAMETER




REGULATORY PARAMETER

1.1 NAME,

RUN QTY - Mfgr. (R.Q).

2.} DEFINITION,

The quantity of a part-run-off at a work centre before changing to produce
some other part.

3. § FUNCTION,
1. { Product Design 6.}Finance
2. | Production Planning 7.jPersonnel
3. | Production Control }Y 8.|Secretarial 3 E_
4. | Purchasing 9.|Gen.Manager
5. {Marketing 0

4. } LIMITATION,
1. | Run Freguency t+fy P I3 §c |43
2. { Transfer quantity + 4+ max P I3 §0 | 521}]5
3.

5. | INDUCTION,
1. | Stocks - Total A4 0 |3 f4]C15
2. | Throughput time (Mfgr) + 4 0 13 31031
3.
4.
5.

3q
20
10

a

6. |[NOTES, Stock Charts

4 Runs pa of 42
Av. stock

stock |
40’$7£&\\..?ﬁf5‘:

"o

demonstrate induced changes:
168.  (2) 12 Runs pa of 14

168.
12

1n h

36

/\/"“ |
K =

Ay. stock

i\

N

J FM AM

iJ AS O O " F M AM J JAS

FIG.1-6 A REGULATORY PARAMETER
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The first two classes Pl and P2 cover the technological sub-systems involved in
"Product design" and "Production Planning". The next three classes (P3, P4 and
P5) cover parameters used to regulate malerial flow. The next class (P6) covers
parameters used to regulate the flow of money. (P7) covers parameters used to
regulate personnel relations and the Social System. (P8) covers Information Flow
and Data processing and (P9) finally covers "General Management” and the Total
Production System. The close relationship between these classes and the
Management. functions will be obvious.

A four digit code is used to cover the classes:—
1. The first digit is always "P" for requlatory parameters
2. The second digit shows the Management function to which the parameter is
allocated.
NB. These first twe digits identify the class.
3. The third and fourth digits (01 to 99) give an identity Lo the parameter

A separate list of Requlatory parameters is made for each class. In addition a
classification sheet is filled in for each parameter. See Fig.l.6. This sheet
shows the "comnectance" of the variable with any other parameters and/or "output
variables". The code number for the parameter described in Fig.l.6 is:

P303. LP30432.P30551.C0340510.0330110
It was again found by Listing the code number for the varlable (V}, followed by
the code numbers for all it's comnectance variables (CV).

6. INPUT VARIABLES

These are listed and classified in a similar manner to the Paramelers. They
are again divided into classes based on the management function which is most
closely affected by changes in each Inpul Variable., A four digit code is used to
cover the classes.

1. The first digit is always "I" for Input variables.

2. The second digit shows the Management function most closely concerned,

NB. These first two digits identify the class.

3. The third and fourih digits (D1 to 99) given an identity number to the

variables.

A separate list of Input variables is maintained for each class, and a
classification sheet is filled in for each variable. Examples of Input variables
include Safety Laws, Value of £, Minimum wage and the Weather.

7. CLASSIFICATION OF OUTPUT VARIABLES

The study has shown that Production System Qutput Variables again fall
conveniently into nine main classes, which are closely related Lo the Management
functions, to which they are again allocated in the manner illustrated in Fig.l.4.
These classes are:—

01 Product design 06 Finance

02 Production Planning 07 Personnel
03 Preoduction Control 08 Secretarial
4 Purchasing 09 General

05 Marketing
Each of these classes 1s subdivided into the following types, depending on the
type of unit used for measurement:-
TYPE 1. DIMENSIONS in units of length, weight, volume, hardness etc. Mainly
concerned with 01 Product design.
TYPE 2. LOAD & CAPACITY, in units of Products/period, m/c hours, manhours etc.
Mainly concerned with 02 Production Planning and 03 Production Control.
TYPE 3. TIME, in units of years, months, weeks, hours, seconds etc.
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OUTPUT VARIABLE 032 |08

{ NAME.
CAPACITY Work Centre

‘| DEFINITION, The time in M/c~hours or Man hours available on a
machine, or other work centre type, for useful work {load)},
during a given period.

-} INITS,
Products. M/c-hours or Man hours per period

| FuncTION, 1.1 1
1} Product Design 6.] Finance Hf
2§ Production Plan'g | 7.] Personnel ' i
3} Prod. Control v/ | 8.} Secretarial 342 4 Lgad)Cap.
4} Purchasing 9.1 Gen.Mngt.
5% Marketing

J LIMITATION, |
1 fLoad Work Centre $ 4 max 01342 ]0 1315
2
3
INDUCTION,
1 | Free capacity - work cir. + 4 01312 11 14 |1
2 {SWITCH at Zero to:- |
3 [Overload - Work Ctr 4 01312 {1 (512
. SR
5

. JCONTROL PLAN. OR AIM.

Planned w/c capacity

. |NOTES

A reduction in "capacity - work centre", reduces free
capacity (03214) until zero, when it becomes an Overload.
(03215)

FIG.1.7 AN OUTPUT VARIABLE
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TYPE 4. QUANTITY -- STATE, in units of the number of items of a type at a
particular moment in time.
TYPE 5. QUANTITY — RATE, in units of the number of items of a type, accumuilated
in a particular period.
TYPE 6. MONEY ~ STATE, in units of £'s. Mainly concerned with 06 Finance.
TYPE 7. PEOPLE, in Psycho/Sociological measures of Motivation, Job satisfaction
etc. Mainly concerned with 07 Personnel.
TYPE 8. MONEY - RATE, in units of £'s received or expended in a period. Mainly
concerned with (06 Finance.
TYPE 9. GENERAL, in measures of System Performance such as Flexibility,
Controllability and Reliability.
B five digit code is used Lo cover these outpul variable categories.
1. The firsi digit is always "O" (Outpul variable}.
2. The second digit shows the Management funclion Lo which the output variable
is allocated.
3. The third digit shows the "tLype" of outpul variable.
NB. The first three digits identify the class.
4, The fourth and Fifth digits (01 to 99) give an identity number to each
output variable.

A separate list of output variables is maintained for each class and applicable
type. In addition a classification sheet is filled in for each output variable
defining it and showing how it's classification code number is derived., This
gheet also shows it's "connectance" with other output variables and/or parameters.
See Fig.7. The code number in the computer files for the output variable in Fig.7
is:

032081.0320351.C0321410.8W, 0321520

It was found by listing the code rumber for the Variable (V) followed by the
code numbers for thenggé connectance variables (CV), the last one being ﬁe%&?:£24
by a "switch" instruction. prec

8. SWITCH AND "IF"

Two special mechanisms used in the model must now be described. They are known
as "SWITCHING" and "IF AND ONLY IF".

a) Switching.

SWITCHING is used if the nature of a connectance variable (CV) changes when
it's value falls to zero. An example is shown in Fig.7. If "capacity - work
centre" (03208) increases, "Free capacity” (03214) also increases. Bowever, this
relationship is reversible and if "Capacity - work cenire™ falls, so does "Free
capacity” and it's value will eventually fall to zero. At this point "Free
capaciiy" (03214) changes to "Overload" (03215). werload is in effect negative
Free capacity. The instruction to switch is included in the connectance code
immediately after they,connectance variable (CV) coacerned.

rest
b) IF and only IF. f

An example of "IF and ONLY IF", occurs with the Variable (V) "Throughput time".
(03301). A change in throughput time always affects "Customer Service Time".
(05302), "if and only if" Production is "Make to order™. This relationship is
again included in the connectance code immediately after the connectance variable
(CV), as follows:—



13

INDUCTION C

2
Customer Service time t 0530410
IF AND (WNLY IF IF
Make for stock or to order - 531180

Note that in this case the connectance code used {80), is taken from the
Limitation code — column B in Fig.3.

9, POLICIES PLANS AND AIMS

It will be seen in Fig.l that if a particular value is assigned to a system
variable, it becomes:-

1) In the case of System design parameters: A POLICY

2} In the case of regulatory parameters: A PLAN

3} In the case of Output variables: AN AIM
It is postulated here that Policies, Plans and Aims do mot themselves have
"connectance®, which is a property restricted to System variables.

The names used for Aims are shown on the classification sheets for the output
variables to which they refer. They include such names as programmes, budgets,
lead times and delivery schedules. This has been done to prevent their accidental
inclusion as System Variables,

This work has involved the re~defining of some of the terms used. For example
"lead time" and "Throughput time* are often used as synonyms. Here "Lead time" is
used for the Aim and "Throughput time"™ is the name of the Output variable.

10, TECHNOLOGICAL VARIABLES,

The technological variables involved in the Product design (1) and Production
Planning {2} functions, have been included in the model because without them the
Production system is obviously incomplete.

The system design parameters for these functions fit the model very well, but
nost of the "Requlatory parameters® and "Output variables® concerned with Product
and tooling design are "dimensions" which, do not have a general identity and
cannot be used therefore in general statements about connectance.

These dimension variables are usually measured in the S1 units of length, mass
and angle and in their derivatives such as area, volume and weight, They are
parameters because they are variables to which a designer can allocate arbitary
values, but few of them are completely independant variables because the
designer's objectives and the laws of Physics, mean that the choice of a Value for
one dimension will tend to dictate the values for several others.

The values assigned as "Plans® to these parameters are recorded in the Design
drawings, Parts Lists and Material specifications for the products. These values
tend to be semi-permanent being rarely changed once fixed.

The "Output variables" in the case of these technological variables are
measured values for the dimensions. Feedback control - Quality control - is
obtained by comparing these measured Values with the dimensions, limits and
tolerances contained in the "plans”. It will be noted that both increasing and
reducing the value of a dimension leads to rejection if the measured value moves
outside the range allowed by the limits on the dimension. It will also be seen
that in the case of dimensions, the "PLANS" made when fixed values are assigned to
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the Parameters, are also the "AIMS" used for Control (See Fig.l).

11.USING THE MODEL

All this information about system variables and their connectance provides the
data needed for use with the General model of the Production System. The data
about variables has been filed for the computer and programmes are being written
to study:

1) What are the knock-on effects of a change in each parameter?

2) What combination of changes in System design variable values will give:

a) Minimum investment in stocks and work in progress?
b} Minimum cost?

c) Maximum profitability?

a} Maximum controllability?

e) Maximum flexibility etc?

3) How much connectance is there which crosses the management function

boundar ies?

4} How can one increase Factory Capacity?

As an example, Fig.l.8 shows the results achieved in answer to the question "How
can one increase Factory capacity?® It found that Lo increase "Factory capacity”
one must progressively increase the capacity of the most heavily loaded@ machines
{or other work centres}).

It then found a number of parameter changes which increase "work centre
capacity”, and also a number of Output variables whose values affect work centre
capacity and the parameters which can be used to change them in the required
direction. Fig.l.9 shows the connectance network for this example,

As a second example, one of the reasons for designing the model was to test the
following hypotheses [l}:—

Hypothesis No.l, An optimm solution of the production System design problem,

must be based on "Product organistion”.

Hypothesis No.2. An optimum solution of the Production System design problem,

must include "Single-cycle Flow control®, '
This work is not yet ready for publication, but programmes written to find the
best. ways of achieving the conditions necessary for maximum "Conirollability".
"Flexibility". "Profitability" and "Job Satisfaction", have all found "Product
organisation” and "Single cycle ordering" as contributory features, thus
supporting the hypotheses.

12,CONCLUSION

This book is based on the idea that it is possible to make statements aboul the
relationship between production system variables for which there is a high
probability that they will always be true.

It is believed that the new model based on this idea provides:

1) A valuable research tool

2) A valuable tool for the practicing industrial manager

3) A valuable teaching aid for Management training
Over 200 variables have been classified. There is still however a great deal to
be done to develop the model. There is a need first to add more variables. There
is also a need to subject all the present data about variables to logical analysis
and in some cases to experimental verification., Finally the question of Relevance
has still to be studied to find out how the model can be used in simpler types of
Industry.

[1] Burbidge, JL., 1983. The Design of Production Systems ICPR "83 Conference
proceedings. Dept.Ind.Eng.Windsor University, Ontario, Canada (1983).



To increase.

1. 03205. Capacity — Factory.

Find all work centres which have no free capacity at the required
Load level and for all of them

2. Increase 03208, Capacity — work centre
3. 2nd Alt, S.310 One shift or more

3. Increase P,205 No of m/cs per iype

3. Reduce P.308 Set—up frequency

3. Increase P,316 Overtime

3. Reduce 03303 Set-up time/WC/period

4, Reduce (3302 Set-up time/op

5. 2nd Alt., §.205 Set-up on m/c or pre—set

5. 2nd Alt., 5.213 Tool for min op: or min op + su time
3. 2nd Alt. 85.309 Sched., Ops Random or Tool families
5. 2nd Alt. 85.204 Tooling for parts or Families

3. Reduce 03311 Idle time total

4, Reduce 03309 Idle time — no operator

4, Reduce 03310 Idle time - waiting help

3. Reduce 03314 Dovn time

4, 2nd Alt. S.212 Breakdown or Preventive Maint.
3. Increase 07301 Working hours

3. Reduce 07302 Absenteeism

3. Reduce 07303 Lateness

Note: It is generally a better strategy to reduce 03302 Set-up time per
Operation than to reduce set—up frequency P308.

FI1G.1.8. TO INCREASE FACTORY CAPACITY
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Py
Capacity
Work centre

FIND ALL WORK CENTRES WHICH HAVE NO FREE
CAPACITY AT THE REQUIRED LOAD LEVEL
(Bottlenecks) AND FOR ALL OF THEM:

KEY
To increase

——e Increase, or choose Factory
2nd alternative Capacity.

= Reduce

FIG.1.9 CONNECTANCE NETWORK
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CHAPTER 2. TESTING THE VARIABLE CLASSIFICATION

1. INTRODUCTION

In Chapter 1 a new classification of Production sysiem variables was described,
together with the way it can be used to study the connectance between production
system variables.

Over 200 Production System variables have been selected, defined, classified
and ooded in this way, and the results achieved have been entered on separate
classification sheets for each variable,

In testing the data entered on the classification sheets, a progressive method
has been used, which followed the following steps:—

1) Is the variable a Production System variable?

2) what kind of Variable is it? (e.g. Parameter, Outpui variable etc.)
3) Is it a variable, or is it a Policy, Plan or Aim?

4) With what Management function is it mainly concerned?

5) If it is an "Output variable", what is it's type?

6) Is the connectance transitive?

7) Is the connectance of first order?

8) Is the connectance one of Induction or Limitation?

3) If the connectance is by Limitation, what is the type of Limitation?
10) Is the comnectance reversible?

This chapter gives details of the tests at each of these steps.
2, IS THE VARTABLE (V) A PRODUCTION SYSTEM VARIABLE?

a) A system is a set of variables, so related that a change in any one of them
will induce or limit, or be induced or limited by, a change of value in at
least one of the other vatriables in the set,

b) Production is the Manufacture and Distribution of Goods.

c) A Production System variale is one in the set of variables which constitute
a Production System.

The following gquestions must be asked about all potential Production System
Variables:

1) Is the variable concerned with the manufacture and/or distribution of goods?

2) Does a change in the value of this Variable affect the value of any other
variable?

If the answers to these questions are both YES, then the variable is a "Production
System Variable". (V).

3. WHAT KIND OF SYSTEM VARIABLE IS IT?

System variables are normally classified as Parameters, Inpul variables and
Cutput variables. For the present model, Parameters have been sub-divided into
"System design” and "Regulatory" classes giving four main types:-

a} System design parameters

b) Regulatory parameters

c) Output variables

d) Input variables

The logic oF choice is illustrated in Fig.l.l. The choice is not normally
difficult,

Examples: "Stock control or Flow control” is a System design parameter, because
it poses a choice between alternatives and because the Manager can make an
arbitary choice.
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"Purchase order quantity" is a Regulatory Parameter because the Manager chooses
a value from a range of possible values, and that is the actual value used.

"Profit" is an output variable. The Manager cannot assign it an arbitary
value. The value of Profit can only be reqgulated by varying the appropriate
Parameter values.,

The main difficulties in classifying variables by type, arise in the cases of:
1) Diferentiation between Variables and the fixed values assigned o them from
time to time as policies, plans, or Aims during producticn. See Section 4
ahead.
2) Difficulties with variables which might be either a parameter or an Output
Variable. Example "Purchase price" is either:-
{i) &n arbitary choice between alternative quotations and is therefore a
"Parameter”
or is
(ii) the result of a given set of Input variable values (e.g. state of the
economy and of the supply market) and of choosing particular Parameter
Values, (e.q. the number of possible sources considered). It is
therefere an "Output variable".

In this case we selected the second alternative.
4. I5 (V} A VARIABLE, OR A POLICY, FILAN, OR AIM?

Paramelers are by defination variables to which a manager can assign arbitary
values. As shown in Fig.l.1 these arbitary values are called “Policies” or
"Plans".

In the case of output variables the manager cannot assign arbitary values, but
he can fix targets for future output variable values which are called "Aims".

Policies, Plans and Aims are not themselves variables, and they do not have
connectance.

The following question must be asked about all system variables:-

"Does the name describe, not the variable itself, bul a fixed value assigned
to the variable as a Policy, Plan or Aim?"

If the answer is YES, "V" is mot a true System Variable,

Example: "Supply time” is the time taken by a supplier to deliver against an
order. It is an "Output variable”., "Lead time" is a forecasl of future "supply
times". It is an "Aim". It is not a System Variable.

5. WITH WHAT MANAGEMENT FIRNCTION IS THE VARIABLR MAINLY CONCERNED?

The Management Funciions are sets of similar Management tasks, which require
similar skills and form convenient sets for Specialisation. In large companies;
in Univesities and Technical colleges and in Professional Institutes, these
functions have become highly specialised professions. The management tasks are
generally grouped into the following eight main functions, with General Management
as a higher level function concerned with overall Direction and co-ordination.

1) Product design 6} Finance

2)  Production Planning 7)  Personnel

3) Production control 8} Secretarial

4) Purchasing 9) Gen. Management

5) Marketing 0) Spare
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The general logic and sequence of choice used to classify Production System
Variables by Management function, is illustrated in Fig.l.4. Due to the close
relationship of some variables, with more than one function, however, the choice
in some cases has been arbitary. For example "Is Purchasing Credit", a Purchasing
variable, or a Financial variable? We chose the latter.

The advantages of this form of classification are that it provides a means
for:-

1) Quickly f£inding a required variable

2) Studying the cross-relationships between existing Management functions.

6. IF THE (CV) VARIABLE IS AN OUTPUT VARIABLE, WHAT IS IT'S TYPE?

After classifying "Output variables" by the Management functions with which
they are associated, they are then reclassified according to the type of unit used
for measurement, as follows:-

Type 1. Dimensions. {e.g. length, weight)}.

2. Load and capacity (e.g. Man—hours}.
3. Time. (e.g. Hours, mins. secs}.
4. Quantity -~ State. {e.g. stock).
5. Quantity ~ Rate. (e.g. Sales per period}.
6. Money - State. (e.g. Investment)
7. People (e.g. Motivation)
8. Money - Rate (e.g. Expenditure per period)
9. General - System performance (e.g. Flexibility, Controlability,
Profitability)
No difficulties have been experienced in using this classification.

The main advantages of this form of classification are that it provides a means
for:~

1) Quickly finding a required variable

2) Studying the units of measurement used to measure variable values.

7. IS THE CONNECTANCE TRANSITIVE?

If a change in the variable under study (V), causes a change in, or limits the
value of some other variable (CV), then the comnectance is "transitive®. If a
change in some other variable changes the value of V, the connectance is
"intransitive" as far as V is concerned.

The classification sheets used in the present model, only show transitive
connectance.

Ideally one should examine all other Production System variables in turn and
ask the following question:-

'‘Does a change in the value of V directly affect the value of this variable?’

If the answer is YES, the variable under study has Transitive connectance and
should be included on the classification sheet for (V), providing that the
connectance is First order.

8. IS THE CONNECTANCE OF "FIRST ORDER"?

The classification sheets for variables only show first order connectance. In
other words they do not show indirect, knock-on, or "second order” relationships,
where a change in the Variable (V), induces a first order change in a comnectance
Variable (CV), which in turn induces a second-order change in a third variable
(2nd order CV).
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All these relationships are included in the total model, but the classification
sheets for each Variable only show first order connectance.

The following quesiion should be asked about each variable:

"Ts the connectance shown on the classification sheet of first order?”

Example
Let V = S205 "Set-up on machine, or Pre-setting" and lel there be two entries for
CV 1o be tested:—~

CV (L) 0 3 3 0 2 Set up Lime per operation

cV{2) 0 3 2 0 8 Capacity-work centre
Assume first, that the value of CV(2) (capacity) is fixed, the change in (V} Lo
pre-setiing, will reduce set-up time. CV(l) has therefore First order
connectance.

Assume second, that the value of CV{1) (Set-up time) is fixed, the change in
(V) to pre-setting, will not change the capacity. CV(2) has Nil or 2nd crder
connectance and should not be included on the classification sheet.

9. IS THE CONNECTANCE ONE OF "INDUCTION" OR "LIMITATION"?
The following questions should be asked about all connectance variables:
1. Is the connectance variable (CV) a parameter?

If {he answer is YES, the connectance is by Limitation. If NO, ask the
quest.ion:

2. Does a given direction of change in the variable (V), induce a given
direction of change in the connectance variable (CV)?

If the answer is YES, the connectance is by Induction. If NO, ask the

questi.ion:

3. Does the value of the Variable (V) fix, or limit the possible range of
values, of the connectance variable (CV)?
If the answer to YES, the conneclance is by Limitation.

Example
[et V = Capacity work centre (03208), and CV = Load work centre (0.3203).
Ql. CV is not a parameter. Answer No,

Q2. No direcLion of change in V will induce a change in CV. Answer NO.

03. The value of V limits the maximum possible value of CV. Answer YES.
The connectance is therefore by LIMITATION.

10. IF THE CONNECTANCE IS BY LIMITATION, WHAT IS THE TYPE OF LIMITATION?
Seven differenl "Limiting” categories were planned, bul only three of them have
so far been needed. Two new categories have recently been added. There are now

five categories:—

Cat.

L]

I v=£fCV
4 Change in (V) changes Min for (CV)

* 5 Change in (V) changes Max for (CV)
7 System change (Both V & CV are system design parameters)
8 1] [} 1 "

n f H n "

a) Cat.3 Vv=£fC(CV
This cateqory covers cases where (V) and (CV} are both parameters, which are
intimately related. It is impossible to change one without changing the value
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of the other. They are not then individually independant variables, although
they may be independant Variables as a pair.
Example :
let V = run quantity
and CV = run frequency
If the values of all other variables are assumed to be fixed, - including the
Requirement Quantity {03507) - then one cannot change "V without altering the
value of "CV". The connectance is therefore:-
LIMITING CONNECTANCE. Cat.30

b) Cat.4. Both (V) and {(CV) are Parameters. Change in (V} changes MIN for {CV)
The category covers cases where the value of (V) affects the Minimum possible
value for (CV}).

Example

let V = Unit Load. (pP208)

and CV = Transfer quantity (P305)

Increasing the quantity of components in the "Unit Load" (V), increases the

Minimum possible value for Transfer quantity (CV).

LIMITING CONNECTANCE., Cat.41

Note: If both V & CV are regulatory parameters, the code is derived from Cols B(4)

and C, in Fig.3. If V is a system design parameter,,the code is derived from Cols

A and B(4). and oV is o Regulafory Forameter

¢) Cat.5. Both {V) and (CV) are parameters. Change in (V) changes MAX for (CV).
This category covers cases where the value of (V) affects the Maximum possible
value for (CV}.

Example

Let V = Number of parts per tooling family (P203).

and CV = Set~up quantity (P307).

Increasing the value of {V), increases the Maximum possible Value for (CV).
LIMITING CONNECTANCE. Cat.bl

Note: If both V & CV are regulatory parameters, the code is derived from Cols B(5}

and C in Fig.3. If V is a system design parameter,ﬂthe code is derived from Cols

Aand B (5). and €V it & é’cf.jufn‘}og Pmme.‘l‘&r}-

d) Cats.7 & 8. Both (V) and (CV) are System design parameters

Covers the four cases:—

1. 1st alternaiive for V, applicable only to lst alternative (CV)
Cat 77

2, " " * ¥, applicable only to 2nd alternative (CV)
Cat 78

3. 2nd alternative for V, applicable only to lst alternative {CV)
Cat 87

4, * " " ", applicable only to 2nd alternative (CV)
Cat B8

Example

Let V = Schedule ops at random or in tooling families

and CV = Individual tooling or tooling for families

The second alternative for (V) is applicable only to 2nd alternative for (CV).
LIMITING CONNECTANCE. Cat 88.

11, Is THE CONNECTANCE REVERSIBLE?

The convertion has been adopted that the affect of INCREASING "V" on CV, has
been examined first. In each case the question must be asked -

'Does Reducing the Value of V, reverse the direction of change in CV?'
If the answer is YES the connectance is reversible. If the answer is NO the
conneclance is irreversible.
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CHAPTER 3 SYSTEM DESIGN PARAMETERS

1. INTRODUCTION

This chapter contains the classification sheets for a number of System design
parameters.

These parameters are expressed as a choice between alternatives. The choice
between them is an expression of Production Policy.

Each "System design parameter” has been assigned to the Management function
with which it is most closely associated, and lists are included of the parameters
assigned to each one, covering:

1 8ystem Design Parameters. Product Design

2 Sysitem Design Parameters. Production Planning
3 System Design Parameters. Production Control
4 System Design Parameters. Purchasing

5 System Design Parameters. Marketing

& System Design Parameters. Finance

7 System Design Parameters. Personnel

in some of these cases only a few examples have been given and there is a need
to expand the lists. In the case of S8 and 89, no lists have vet been submitted.

A classification sheet has been included for each Sysiem design parameters.
These sheets showi-—

1. The name of ihe parameter (V)

2. It's code number

3. It's description, or definition

4. The name of the function to which it is assigned

5. Any limitation imposed by (V) on any other variables (CV)

6. Any changes in the values of other variables {cVy, induced by changes in V.
The “"Connectance® found at (5) & (6) is coded.

1t should be noted that the classification sheets only show Transitive
conneciance (the effecL of V on CV, not CV on V). Also, they only show first
order connectance, and when studying any pair of variables, it is assumed that the
values of all other free variables are fixed.
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SYSTEM DESIGN PARAMETERS

TYPE,

PRODUCT DESIGN

CODE,

DESCRIPTION,

1

— = = O OO OO0 o 0 o o

N — OW o~ BN

Integrated, or Unit Assembly

Fitted, or Interchangeable Assemble
Special, or Standard parts

Special, or Standard materials

Many, or Few parts per product

Specials, or Variants of Standard product
Many, or Few products in range N
Products for 1 season, grfbaiéﬁced range
Manual design, or CAD 31
Repairable, or Sealed Assembly

No design Classification, or C & C
Close, or wide tolerances

W BT AN (\\ L1
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SYSTEM DESIGN PARAMETER ST 14fo]t I
1.1 NAME,
INTEGRATED, OR UNIT ASSEMBLY
2.4 DEFINITION, Product designed as one integrated assembly, or as a number
of independant, interchangeable unit assemblies, combined to form products.
3. | FUNCTION, : R R LIS S L I I S
1 {Product Design 7/l 6 | Finance Min
Production Plan'g 7 | Personnel |
) 3 | Prod. Control 8 | Secretarial ]
4 1Purchasing 9 | Gen.Mngt
15 }JMarketing 0
-?y‘%\-*f/? L ey ocpl T e T RS MR
Il =
§. | LIMITATION, E3
g 1
2
3
B/ | INDUCTION, p
(9 1 {Customer's servicing cost + 4 016 2161210
- Fatil i [+) 1 )
é:__gl S T o P = e o _&-_—\
3 \kﬁoduch: tn -‘%-c*-saaf\ﬁe_,. . -~ & =l (4jolz|2io
4
#
7 1. Unit assembly makes it possible to introduce unit exchange wsth
repair schemes which reduce servicing costs.
4| TveE OF 'NhusTRY 4 ]
- H ] 'l . . .
T Prosess « | 4] Explestve |7 | 1AL LT ]
! % 1 tmiplogtie . B AU, s -
(1 - . e raa R i e - i K R i . !
] 13| Square.. L l e
1
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j
SYSTEM DESIGN PARAMETER sl €] e|2 *
1.1 NAME,
FITTED, OR INTERCHANGEABLE ASSEMBLY.

2.1 DEFINITION, 5
Fits, clearances and alignments, necessary for efficient performance,
obtained by fitting, or by the manufacture of interchangeable parts.

| 3. ] FUNCTION,
1 | Product Demign v #§ 6| Finance 1
2 Production Planning 7} Personnel
3 | Production Control 8| Secretarial
4 | Purchasing 9| Gen.Mngr
5 | Marketing 0

. oL e . ﬂ . "

#. | LIMITATION, L

3
i
2
3

@L INDUCTION, C
] Cost(Prod} - Direct Lab {Assy) - ¥ 0] 6] 8} 0
2 Customer's servicing cost -+ ¥ 0{6] 8}2 0
3
4
5

& |NOTES, S |

7 Interchangeable Assembly makes it possible to assemble, or replace parts
without fitting and thus gmestly re.d.ﬂ_c_eﬁ._asﬁemb.ly_ﬁ’g.%ﬁery_mm' ing cogts. ... .

4] TEPE er TabRSTRY. PR _ é L ﬂﬁ
(] Precese . 4| Exploswe, |v3 \ ga] | | [ B
2| Ieploswe Bl AW b L L L] {
2| squate 4.
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SYSTEM DESIGN PARAMETER s| 114 '@
1| N, |
SPECIAL, OR STANDARD PARTS
2.1 DEFINITION,
The use in design of mainly specially designed parts, or the use of a high
proportion of standard parts.
3. | FUNCTION, o S Yot
1 | Product Design Y| 6| Finance
2 Production Planning 7 Personnel I
3 | Production Control 8| Becretarial |
4 | Purchasing 9 Gen.Mngr
5 Marketing 3]
[ IO S i o N S o] R
5| LIMITATION, L
1
2
3
&4, | INDUCT ION. c
1 Cost (Prod).Dir Mtl.{Component) - 0l 6381 1 210
L 2 Ohsolescene - Stocks & W.1.P. + 0 6ot 210
3
4
5
BT NOTES,
S Pr.,;gc’q%ds e e e \/ | y: \ ; _.
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SYSTEM DESIGN PARAMETER SI1 10 ¢4

NAME,
SPECTAL, OR STANDARD MATERIALS

DEFINITION,

The use in design of special materials (e.g. castings, forgings etc.) or
of standard materials {e.g. Bar, Tube, Plate, Sheet etc.) in preferred sizes.

FUNCTION,

1 | Product Design v 6 { Finance é%

2 Production Planning 7 Personnel l

3 | Production Control 81 Secretarial ]

4 Purchasing 9] Gen.Mngr

5 | Marketing 0

LIMITATION,

1

a

3

INDUCTION,

1 Cost (Prod) Dir Mt1 {Component) - 4 of ey 8l 117 2
2 Obsolescence Stocks & W.I.P - 4 0y 6] 6 113 )2
3 Material waste -~ 4 0} 31 5 03 |1
4 set-up time/period + ) 31 3 013 12

|

NOTES,

As an example of the way in which the standardisation of materials reduce
set-up time, the standardisation of bar sizes can reduce bar feed and collet
changes on bar lathes.
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SYSTEM DESIGN PARAMETER

0 |s

N%’ﬁNY, OR FEW PARTS PER PRODUCT

DEFINITION,

Design of products comprising many parts, or design with few parts

FUNCTION,

1 Product Design v/ Finsance

2 Production Planning Personnel

3 | Production Control 81 Secretarial

4 Purchasing 9| Gen.Mngr

5 | Marketing 0

LIMITATION,

1 Parts per product > Y pmAax | P 0 1
2

3

INDUCTION,

1 Cost(Prod) - Direct Total > 0 811

NOTES,




SYSTEM DESIGN PARAMETER St 1ot}e

NAME ,
SPECIALS, OR VARIANTS OF STANDARD PRODUCT

DEFINITION,

Product range consisting of different special products, or of variants of
a standard product.

FUNCTION,

1 | Product Design /1 6| Finance

2 Production Planning 73§ Personnel

3 } Production Control 8| secretarial Ei

4 | Purchasing 9| Gen.Mngr

5 | Marketing 0

LIMITATION,

1

Z

3

INDUCTION,

1 Cost{Prod) - Direct total - 4 0 6fp 8 191 ¢
2 Stocks - Total -+ 0 3] 4 0} 5
4

5
NOTES,

With variants of a standard product, many components are common. Fewer
different parts have to be made.
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SYSTEM DESIGN PARAMETER ST 10 7

NAME,
MANY, OR FEW PRODUCTS IN RANGE

DEFINITION,

Product Range consists of many different products, or few products

Fewer products means lower buffer stocks.

FUNCTION,

1 | Product Design /Y 6| Finance

2 | Production Planning 7 1 Personnel I

3 | Production Control 81 Secretarial 1

4 Purchasing 9 Gen.Mngr

5 | Marketing 0

LIMITATION,

1 Products/range -+ + Max P{1 JO | 2|2 s
2

3

INDUCT ION,

1 Stocks - Total -> + 0 13 14]10}5 12
2 Cost(Prod}. Direct Total > ¥ 0§16 |8 19 2
3

4

)

NOTES,
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SYSTEM DESIGN PARAMETER lS tp 08

NAVE, PRODUCTS FOR 1 SEASON OR BALANCED RANGE

DEFINITION,

A Product range which can only be sold in one season or the year, or a
balanced range, parts of which can be sold all the year round

FUNCTION,

1 | Product Design /Y lI 6] Finance é%

2 Production Planning 7 Personnel I

3 | Production Control 8| Secretarial i

4 ! Purchasing g | Gen.Mngr

5 | Marketing 0

LIMITATION,

1

2

3

INDUCT ION,

1 Stocks -~ Total > 4 03 4O 513
2 Obsolescence - Stocks & W.I.P > 016 {6 |1 ] 31}2
4

5

NOTES,

This problem arises with Agricultural machines, Toys, clothing and many other
seasonal products.
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Manual design or Computer Aided Design

SYSTEM DESIGN PARAMETER 9
NAME .

MANUAL DESIGN OR CAD
DEFINITION,

FUNCTION,

1 | Product Design v " 6 | Finance

2 Production Planning 7 Personnel
3 | Production Control 81 Secretarial
4 | Purchasing 9| Gen.Mngr
5 Marketing o

LIMITATION,

]

2

3

INDUCTION,

1 Cost (Mngt) - Prod.Design - 4
? Design time I

3

4

5

NOTES,
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SYSTEM DESIGN PARAMETER S|ty 10
NAE:  REPAIRABLE, OR SEALED ASSEMBLY

DEFINITION,

Product designed for overhaul and repair, or designed as a sealed
assembly to be replaced completely if it fails.

FUNCTION,

1 Product Design v 6 Pinance

2 Production Planning 7 Personnel

3 | Production Control 8} Secretarial 1

4 | Purchasing 9| Gen.Mngr

5 Marketing 0

LIMITATION.

1

2

3

INDUCTION,

1 | Customer's Servicing Cost - 4 068 t 2
2

3

4

5

NOTES.,
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SYSTEM DESIGN PARAMETER SETRT i

NAME,
NO DESIGN CLASSIFICATION OR C & C

DEFINITION,

No attempt to classify the designs of parts, and assemblies, or classification
and codeing of parts and Assemblies.

FUNCTION,
1 | Product Design Y| 6] Finance
2 j Production Planning 7| Personnel
3 | Production Control 8} Secretarial
4 | Purchasing 9] Gen.Mngr
5 | Marketing o
LIMITATION,
1
2
3
INDUCT ION,
1§ Cost (Mngt) - Prod.DBesign - ¥ oj6|8]|]0}6]) 2
2 1 Cost {Mngt) - Prodn. Plan. -+ ¥ oye6ef8joq71?°?
3
4
5
NOTES,

C & C reduces Tooling and Design costs, by making it pogsib1e to find
similar parts, which use existing tools, and by making it unnecessary
to design new parts.
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SYSTEM DESIGN PARAMETER [ﬁ 1 11 12

NAME.,

CLOSE OR WIDE TOLERANCES

DEFINITION,

Close tolerances on component dimensions or design with wider tolerances

FUNCTION.
1 | Product Design v 6 | Finance
2 Production Planning 7 Personnel
3 { Production Control 8] Secretarial
4 | Purchasing 9| Gen.Mngr
5 | Marketing 0
LIMITATION,
1 Many or few parts/product > - S{1f0{518]8
2
3
INDUCT ION,
1{ Cost (Prod.) - Direct totail - ¥ 10 61811 °9]2
2
3
4
5
NOTES,

The tolerances on parts depends on the operational tolerances required

for efficient product performance. Reducing the number of parts comprising
an operational dimension - & its tolerance - reduces the tolerances on the «
component dimensions needed for interchangeability.
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SYSTEM DESIGN PARAMETERS

TYPE,

PRODUCTION PLANNING

R

DESCRIPTION.

Mo

_— e T e = DO OO O OO DO

MWy O WD~ &y~

Make or Buy

Process or Product layout

Many or Few operations per part
Individual tooling or tooling families
Set-up on m/c or Pre-setting

Centralised or de-centralised tool store
M/c paced Assembly line or groups

Assy. groups in series or other groups
Assy groups in parallel, or Branched
Machining Lines, or Machining Groups
Manual or Automatic Mtl. transfer
Breakdown or Preventive Maintenance
Tooling for Min.op. or Min.op. + set time
Manual planning, or CAD-CAM

Automated Lines, or machining centres
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SYSTEM DESIGN PARAMETER |s 210 11

NAME,
MAKE OR BUY

DEFINITION,

The decision whether a component CAN be made or CANNOT be made - or be
made economically - and must be bought

FUNCTION,
1 | Product Design 6 ] Finance é%
2 Production Planningf / 7| Persocnnel I
3 | Production Control 8 | secretarial 2 E
4 | Purchasing 81 Gen,Mngr
5 Marketing H
LIMITATION,
i
2
3
INDUCTION,
1 Value added > ¥ 0}l 6} 80 }4
2
3
a
5
NOTES,

Purchasing an item which can be made, is “sub-contracting™, not buying
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SYSTEM DESIGN PARAMETER

PROCESS OR PRODUCT LAYOUT

DEFINITION,

With Process layout machines of the same type are laid out together. With
Product tayout sets of m/cs which complete "families" of parts are kept

together.
FUNCTION,
1 Product Design 6 | Finance
2 Production Planning| 7 Personnel
3 Production Contrel | 8¢ BSecretarial
4 | Purchaging 91 Gen.Mngr
5 | Marketing 0
LIMITATION,
1 Process or Product Org. -+ > S 710121188
2
3
INDUCTION,
1 Throughput time > ¥ 0 |3 3101112
2 Cost (Prod) - Indirect (HanJ& Store) +~ 4 0 }6 82104 2
3
4
5
NOTES.,
1. Product Jayout & Group layout are synonyms at shop floor level
2. See S702: Process or Product organisation. It has been assumed that ,
the choice of layout, and not vice versa
3. Throughput time and the cogz_ﬁf handling & storage are reduced with

Product layout, because m/cs close together all under one Manager

&qcompieted inngroup

are one-

&a. GL"'!CE- ?{ ﬂgnni.faﬂon -b[og
dichtes
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SYSTEM DESIGN PARAMETER IS 210 3

NATE, MANY OR FEW OPERATIONS/PART

DEFINITION,

The choice between planning methods which prefer many simple ops, and
those which seek to minimise the number of operations.

FUNCTION,
1 Product Design T 6 Finance é%
2 | production Planning| v 7 | Personnel I
3 | Production Control 8| Secretarial :E_g
4 | Purchasing 9| Gen.Mngr
5 Marketing 0
LIMITATION,
1
2
INDUCTION,
1 | Throughput time i d 3
2 { Cost {Prod) - indirect {Hand & store) > } 06} 8
3 | Set-up time/w.c/period N ' 0} 31 3410

NOTES,
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SYSTEM DESIGN PARAMETER S1 24 014

NATE. INDIVIDUAL TOOLING, OR TOOLING FOR FAMILIES

DEFINITION,

Tooling designed for a particular "Op" on a part, or tooling designed
for a particular "Op" on a “family" or set of similar parts

FUNCTION.

1 Product Design 6 Finance

2 | Production Planning| v || 7| Personnel

3 | Production Control 8 | Secretarial 2_Es

4 | Purchasing 9] Gen.Mngr

5 Marketigg 0

LIMITATION,

1 Set-up quantity + i mae P30 17 g s
2

3

INDUCT ION,

] Set-up time/Op -+ ¥ 013 13§00 ¢}¢2 0
2 Cast (Mngt) - Prod.Planning + + 0l6 [810Q17]7 0
3

4

5

NOTES,
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SYSTEM DESIGN PARAMETER IS 2 {0 |5

[-H s poe ]

NAME .
AT SET-UP ON M/C, OR PRE-SETTING

DEFINITION,

Tooling set~up installed and adjusted on the machine, or tocls pre-set
in special holders off the machine

FUNCTION,

1 | Product Design 6 | Finance

2 1| Production Planning] v {f 7| Personnel

3 | Production Control 8| Secretarial 2

4 | Purchasing 91 Gen.Mngr

5 | Marketing 0

LIMITATION,

1

2

3

INDUCT ION,

1 | Set-up time per Op - ¥ 013 13} 0}2
2 | Cost-Production Planning -+ 4 Oye {8} 0|7
3

4

5

NOTES.,
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SYSTEM DESIGN PARAMETER St2 §0 16

CENTRALISED, OR DECENTRALISED TOOL STORES

DEFINITION,

Tooling stored when not in use in a central store, or stored in the group,
or by the machine where it is used.

FUNCTION.

1 | Product Design 6 | Finance é%
2 | Production Planning| / 7 | Personnel l
3 | Production Control 8 | Secretarial 2
4 | Purchasing 9| Gen.Mngr

5 | Marketing 0
LLIMITATION,

1

2

3
INDUCTION,

1] Cost (Prod.) - Indirect (Hand. & St} = 4 D jée |8 2]0

NOTES,
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SYSTEM DESIGN PARAMETER st2 10 |7

NAE M/C PACED ASSY LINE, OR GROUPS

DEFINITION,

A production Tine with a mechanised conveyor which fixes the working pace,
or semi-autonomous Assembly groups

FUNCTION,
1 | Product Design 6 ] Finance
2 | Production Planning| v || 7| Personnel
3 Production Control 8 Secretarial
4 | Purchasing 9| Gen,Mngr
) Marketing 0
LIMITATION,
1
2
3
INDUCTION,
11 Job satisfaction - + o 7171 0 ¢l
2t Througput time - b O 3131 04l
3
4
5

NOTES,
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SYSTEM DESIGN PARAMETER | 512 0 |8

NAME ,
ASSY GROUPS IN SERIES, OR OTHER GROUPS

DEFINITION,

Groups in a line, each progressively doing part of the work, or groups which
complete products, or major assemblies. T

gE R

FUNCTION,
i | Product Design 6 | Finance
2 } Production Planning| / 7} Personpel
3 Production Control 8 Secretarial
4 | Purchasing 9| Gen.Mngr
5 Marketing 0
LIMITATION,
1
2
3
INDUCTION,
11 Job satisfaction -+ t ol 7171011
2
| 3
4
5
NOTES.,

There are 3 ways of forming assembly groups:

1. In series : Complex products, e.g. Volvo Kalmar
2. In parallel : Simpler, in large quantities, e.g. Phillips, Eindhoven
3. Branched : Products in unit assemblies, e.g. Olivetti, Ivrea

Groups in parallel all complete the same products, Branched groups each
produce a different unit Assembly.
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SYSTEM DESIGN PARAMETER |s > ol

NAME ,
GROUPS IN PARALLEL, OR BRANCHED

DEFINITION,

A number of groups all make the same product, or assembly, or each group
makes a different product, or assembly.

R e

FUNCTION,

1 Product Design 6 | Finpance

2 | Production Planningf ¥ § 7| Persomnei

3 | Production Control 8 | Secretarial

4 Purchasing 9] Gen.Mngr

5 Marketing H O

LIMITATION,
1| Integrated or Unit assemblies s | 0j1 10
2
3

INDUCTION,
1§ Job satisfaction > + 0 7 {71011
2 1 Investment - fixed assets > ¢ 0 16 161017
3
4
5

NOTES .

The Investment in fixed assets is higher with Groups in paraiiel,
because the same machines and/or equipment must be provided for all
groups .
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SYSTEM DESIGN PARAMETER IS 2 11 |0

NAME |
MACHINING LINES, OR MACHINING GROUPS

DEFINITION.

Planning for machining components on Lines - each station doing one operation -
or in machining groups which allow variations in m/c usage sequences,

FUNCTION.
1 Product Design 6 Finance é%
2 { Production Planning| ¥ || 7| Persormnel I
3 | Production Control 8| Secretarial ?
4 j Purchasing 9 Gen.Mngr
5 | Marketing 0
LIMITATION,
i
2
3
INDUCT ION,
1 | Obsolescence - fixed assets - + ol 6{86]t! {2 |2 10
3
4
5
NOTES.,

Machining lines have low utility, being suitable only for very large
guantities of particular parts, or of sets of parts all using the
same machines in the same sequence. Machining groups are much more
flexible.
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SYSTEM DESIGN PARAMETER [s 21 |

NAME.,
MANUAL, OR AUTOMATIC MATERIAL TRANSFER

DEFINITION,

The transfer of materials between successive work stations, by human
means or by some form of automatic material transfer

FUNCTION,

1 | Product Design H 8] rinance

2 | Production Planning ;/ll 7 | Personnel

3 | Production Control 8| Secretarial

4 | Purchasing 8] Gen.Mngr

5 Marketing O

LIMITATION,

1

2

3

INDUCTION,

11 Cost {Prod) - Direct Lab(Comp) - + 0 61 81
L 2.1 Investment - Fixed assets - + 0} 6} 61 0

3

4

5

NOTES,
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SYSTEM DESIGN PARAMETER S1 217 {2

NAME .
BREAKDOWN, OR PREVENTIVE MAINTENANCE

DEFINITION,

Maintenance policies which iether repair m/cs when they breakdown, or
inspect them reguiarly so that faults can be corrected before failure

R

FUNCTION,
1 Product Design 6 Finance $
2 Production Planning| -/ 7 Personnel I
3 | Production Control 8] Secretarial 2
4 | Purchasing 9] Gen.Mngr
5 Marketing 0
LIMITATION, ;
1 :
2
3
INDUCTION,
1 Down time - ¥ 0t 31 311
2
3
4
5

NOTES,
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SYSTEM DESIGN PARAMETER | N A | 3

NAME ,
TOOLING FOR MIN OP., OR MIN OP + SU TIME

DEFINITION,

A tooling policy which aims only to minimise Op. times, or one which aims
to minimise both operation times and set-up times

FUNCTION,

1 | Product Design 6| Finance

2 Production Planning 7" 7 Personnel

3 | Production Control 8| Secretarial 2

4 | Purchasing 9] Gen.Mngr

5 | Marketing 0

LIMITATION,

1

2

3

INDUCTION.
11 Set-up time/Op + + 03 3o |2
2| Cost{Mngt) - Preod.Plan - 4 o6 |810 |7
3
4
)

NOTES,

Second alternative tends to increase tooling cost
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SYSTEM DESIGN PARAMETER

NAME,

MANUAL PRODUCTION PALNNING QR CAD-CAM

DEFINITION,

Traditional methods of manual Production planning, or new methods based
on Computer Aided Design and Computer Aided Manufacture.

FUNCTION,

1

Product Design

Finance

2

Production Planning| /

Personnel

3

Production Control

mJ-am

Secretarial

PRSP RE

Purchasing

@9

Gen.Mngr

Marketing__

8. NN S

ITATION.

3

INDUCT ION,

1

Cost {Mngt) - Prod.Plan

-

‘-

2

NOTES.,
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PARAMETER IS e 1

NAME .
AUTOMATED LINES, OR MACHINING CENTRES

DEFINITION,

A policy of Automation based on lines, or one based on the use of
Machining Centres.

FUNCTION,

i Product Design 6 Finance @
2 Production Planning},/ 7 Personnel I
3 | Production Control 8| Secretarial 2
4 |} Purchasing 91 Gen.Mngr

5 Marketing 0

[LIMITATION,

1

2

3

INDUCT ION,

1 Obsolescence - Fixed Ass, > + 0 {6
2 Flexibility - + 0191¢]°9

NOTES,
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SYSTEM DESIGN PARAMETERS

TYPE:  pRODUCTION CONTROL
CODE, DESCRIPTION,
310§ Stock control, or Flow Control
0 2 Multi, or Single cycle ordering
0 3 Component or List orders
0 i Long term Torecast, or Flexible programmes
0 Make or sub-contract
g B ControTled store or Transit store
0 [ MRP, or PBC T
0 8 KANBAN, or PBC
0 P9 Schedule Ops at random, or in tool families
L ¢ One shift, or more
1 Make for stock, or Make to order
1 12 Re-set, or permenant set-up
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SYSTEM DESIGN PARAMETER SI3 fQ |1

NAME

STOCK CONTROL, OR FLOW CONTROL

DEFINITION,

A Production Control Ordering System which bases Ordering on changes in
the stock level, or one which bases orders on Actual, or Forecast sales

FUNCTION,
1 | Product Design 6 | Finance é%
2 Production Planning 7 Personnel I
3 | Production Control | ./ 8 Secretarial 3
4 | Purchasing 9| Gen.Mngr
5 | Marketing 0
LIMITATION,
1
2
3
INDUCTION,
11 Stocks - Total > ¥ 013 |40} 5]2
Z | Obsolescence - Stocks > 4 06 J6 | 1] 3]¢2
3
4
5
NOTES,

Flow control reduces stocks & obsolescence, because parts are made to meet
sales requirements and also indirectly, because Flow control is essential
for single cycle ordering
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SYSTEM DESIGN PARAMETER l S{3 JO 12

NAME,

MULTI OR SINGLE CYCLE ORDERING

DEFINITION,

Choice between ordering different components to different cycles, or ordering
all components to the same cycle with common order and due dates.

1. Difficuit to increase set-up quantity with Multi-cycle ordering -
suitable parts not on order together

2. Stocks reduced, because much smaller average run guantities can be
controlled efficiently

3. Obsolescence reduced because parts in products sets
4. With S.Cy. ordering, throughput time is a parameter

FUNCTION,
1 | Product Design 6 | Finance
2 Production Planning 7 Personnel
3 { Production Control | ¥ || 8] Secretarial
4 | Purchasing 9] Gen.Mngr
S Marketing 0
LIMITATION,
11 Set-up Qty > + MAX Pl 3| 07 8s
2 1 Stock control or fiow control > > P1 3| O} 1 8
3
INDUCTION,
1| Stocks - total - 4 07 3§ 410 2 10
2| Obsolescence - stocks & W.I.P. ~ + 6} 6] 1 2 10
3| Throughput time . ' 3 ¢ 110
4| System Flexibility N 0 91 91 0 [
51 Waiting time > + 0y 31 3] 1 2 |10
NOTES,
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SYSTEM DESIGN PARAMETER St 310 |3

NAME ,
COMPONENT, OR LIST ORDERS

DEFINITION,

The choice between individual shop orders for each part and orders
listing all the parts to be made in a given period of time

List orders are only used efficiently with single cycle ordering (5302)

FINCTION,

1 Product Design 6 | Finance $

2 Production Planning 7 Personnel l

3 Production Contrel | 8 Secretarial 3

4 | Purchasing 9} Gen.Mngr

5 Marketing 0

LIMITATION,

1 Multi, g;_single cycle orderifﬁ - - S 31012 |8
Z

3

INDUCTION,

1 Cost - Indirect (Prod.Cont) > ¥ 0 6181018
2

3

4

5
NOTES,
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SYSTEM DESIGN PARAMETER stalo

LONG TERM FORECAST, OR FLEXIBLE PROGRAMME

DEFINITION,

Chojce between Sales & Production programmes based on forecasts for many
periods ahead, or a series of short term programmes issued at reqular
intervals.

The series of short term programmes for "Flexible programming"

to regulate component processing and some purchase deliveries.
term programmes are also needed for other purposes.

FUNCTION,

1 Product Design 6 Finance

2 Production FPlanning 7 Personnel

3 Production Control Y 8 Secretarial 3

4 Purchasing %] Gen.Mngr

5 Marketing 0

LIMITATION,

1

2

3

INDUCT ION.

1 Obsolescence - Stocks & W.I.P. + ¥ 113
2 Stocks- Finished prod. - + 4 0]

3 System Flexibility S 4 olalolo]|1h

4

5
NOTES,

, are used
Longer
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SYSTEM DESIGN PARAMETER S I3 |0 )

NA'E CONTROLLED STORE, OR TRANSIT STORE

DEFINITION,

A store in which each part is controlled as a separate item, or a store in
which each periods output of parts is accumulated ready for issue in
product sets to Assembly

FUNCT10N,
1 | Product Design 6 | Finance $
2 Production Planning 7 Personnel I
3 | Production Control | v/ 8| Secretarial iE;mu
4 | Purchasing 9| Gen.Mngr
5 | Marketing 0
LIMITATION,
1 Multi, or single cycle ordering + > sisloiz21lsls
2
3
INDUCTION,
1 Cost (Prod) - Indirect (Handling & Store) - + jJ O} 6|8 12 ]0]}2
2
3
4
3
NOTES,

Transit stores can only be used efficiently with single cycle ordering
(5302)
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SYSTEM DESIGN PARAMETER S 3 10 17

NAVE .
MRP, OR P.B.C

DEFINITION,

"Materials Requirement Planning" (MRP), or "Period Batch Control" (P.B.C)
Production Control Systems. o

FUNCTION,

1 | Product Design 6 | Finance

2 Production Planning 7 Personnel

3 | Production Control | v 8| Secretarisl

4 | purchasing 9{ Gen.Mngr

5 Marketing 0

LIMITATION,
1 Multi or single cycle ordering > -+ S131012)18¢}8
2
3

INDUCTION,
1 Stocks - Total + { 0 3P40 5|2
2 Obsolescence - stocks - ¥ 0 61 6]t |3])2
3 System Flexibility + + 0 91910141111
4
5

NOTES,

M.R.P is based on "Explosiaen" from flong term sales farecast and is
usually mutli-cycle.

P.B.C is based on Exptosion from a series of short term sales programmes
and is always single cycle

Both M.P.P & P,B.C are Flow Control Systems.
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SYSTEM DESIGN PARAMETER S 131018

NAME |
KANBAN, OR PBC

DEFINITION,

Japanese Kanban, or Period Batch Control Production Control Systems

FUNCTION,

1 ] Product Design 6 | Finaoce $
2 Production Planning 7 Personnel I
3 | Production Control | v I 8] Secretarial 3
4 | Purchasing 9! Gen.Mngr

5 | Marketing 0

LIMITATION,

i

2

3

INDUCTION,

1 Cost (Mngt) ~ Production Control -+ + o680 {81l
5

3

4

5
NOTES.

1. Both Kanban & P.B.C are Flow control systems.
2. Both use Flexible programming to regulate assembly

3. Kanban orders components by automatically ordering the replacement of
container Toads as they move between a series of inventories.

4. Kanban is manual system (No Computer) only used for simple flow
systems & mass production

5. P.B.C. better for small qty batch & jobbing.
Best with computer.
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SYSTEM DESIGN PARAMETER S13 {0 9

NATE SCHEDULE OPS AT RANDOM, OR IN TOOL FAMILIES

DEFINITION.

In operation scheduling, either plan sequence of ops. at random, or keep ops
from the same tooling family together one after the other.

FUNCTION,
1 } Product Design 6 1 Finance
2 | Production Planning 7| Personnei
3 | Production Control | v 81 Secretarial
4 | Purchasing 9| Gen,Mngr
5 | Marketing 0
LIMITATION.
1| Indiv. tools, or tool for families > S12]0}14]18}8
2
3
INDUCTION,
1 Set-up time/op. + 4 03 3]0} 2]2
2
3
4
b
NOTES,

Major savings can be made in set-up time, by scheduling operations
on different parts, which use the same tooling & set-up on
a particular machine, one after the other.
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SYSTEM DESIGN PARAMETER st3 140

NAME,
ONE SHIFT, OR MORE

DEFINITION,

One working shift (probably a Day shift}, or two, or three working shifts.

FUNCTION,
1 Product Design ] 6 Finance $
2 | Production Planning 7| Personnel I
3 | Production Control | /|| 8] Secretarial _Es
4 | Purchasing 89| Gen.Mngr
5 | Marketing 0
LIMITATION,
1
2
3
INDUCTION,
1] Capacity - Work centre > + 0]3 2o 8l |o
2| Throughput time . . 0OJ3 3101 171210
3
4
5

NOTES.,
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SYSTEM DESIGN PARAMETER l_S 311 i1

NAME ,
MAKE FOR STOCK, OR MAKE TO GRDER

TR L P

DEFINITION,

Products are made for stock in anticipation of sales, or products are only
made on receipt of customer's orders

FUNCTION,

1 | Product Design 6 ] Pinance

2 Production Planning 7 Personnel

3 | Production Control | v ff 8] Secretarial

4 Purchasing 51 Gen.Mngr

L Marketing 0

LIMITATION,

:

2

3

INDUCTION,

1 | Stocks - finished Product oy o |3 Jalo 1]
2 Customer service time > 4 0 |5 |30 ]2]1

NOTES .
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PARAMETER

NAME .

RE-SET, OR PERMANENT SET-UP

DEFINITION,

The choice for a machine between re-setting for different

parts, or

leaving it permanently set-up for one part, or tooling family.

FUNCTION,

1 Product Design Finance

2 Production Planning Pergonnel
3 | Production Control Secretarial
4 Purchasing Gen.Mngr
5 Marketing
LIMITATION,

1

2

3
INDUCTION,

1

Set-up time/period

NOTES,




SYSTEM DESIGN PARAMETERS

TYPE,  PURCHASING

DESCRIPTION,

PN

Batch Buy, or Scheduled delivery
Many or Few suppliers

Ex Manufacture, or Stockist

Ex works or delivered

Scheduled delivery, or call-off
Minimum quotation, or supplier rating
One source per item, or More

OO oo OOO
~EN N N —
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SYSTEM DESIGN PARAMETER 51430 11

NAME .
BATCH BUY, OR SCHEDULED DELIVERY

DEFINITION,

Fach batch purchased and delivered as a single unit, or a number of
scheduled deliveries at intervals to complete the order

FUNCTION,
1 Product Design 6 Finance
2 Production Planring 7 Personnel
3 | Production Control 8| Secretarial
4 | Purchasing ‘ 91 Gen.Mngr
5 Marketing 0
LIMITATION,
1
2
3
INDUCTION,
14 Stocks - Mtis purchased M + o} 3} 4} o

NOTES .,
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SYSTEM DESIGN PARAMETER S{4 0 §2

NAME.
MANY, OR FEW SUPPLIERS

DEFINITION,

The company deals with many different suppliers, or restricts their
numbers

FUNCTION,

1 | Product Design 6 Finance $
2 Production Planning 7 Personnel l

i

3 | Production Control 8| Secretarial 4

4 | Purchasing VI 8| Gen.Mngr

5 Marketing o

LIMITATION,

1

2

3

INDUCTION.

1 Cost (Mngt) - Purchasing - ¥ ol 61810 |9

2

3

4

5
NOTES,

Transport costs from suppliers can be reduced by reducing the number of
suppliers. Control costs are also lower.
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SYSTEM DESIGN PARAMETER | St 4]0 13

NAME ,
BUY FROM MANUFACTURER,OR STOCKIST

DEFINITION,

Purchasing direct from the manufacturer of an item, or purchasing from
stockists,

FUNCTION,
1 | Product Design 6 | Finance $
2 Production Planning 7 Personnel I
3 | Production Control 8| Secretarial 4
4 | Purchasing vI| 9| Gen.Mngr
5 | Marketing 0
LIMITATION,
1
?
3
INDUCTION,
1] Supply time - purchases - + 0 |4 13 ({0
2
3
4
5
NOTES.,

"Supply time" is the actual time taken by the supplier to
deliver. 'lLead time" is the plan or "Aim" for the same interval.
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SYSTEM DESIGN PARAMETER S| 410 14

NAME .
EX WORKS, OR DELIVERED

DEFINITION,

Suppliers contract is completed when goods are ready for collection at
his factory, or supplier delivers goods to customer.

FUNCTION,
1 | Product Design 6 | Finance
2 Production Planning 7 Personnel
3 | Production Control 8] Secretarial
4 Purchasing v 9] Gen.Mngr
5 Marketing 0
LIMITATION,
1
2
3
INDUCTION,
1 | Purchase Price ” + 0460}

NOTES,
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SYSTEM DESIGN PARAMETER 15 sl ols

NAE:  SCHEDULED DELIVERY, OR "CALL-OFF"

DEFINITION,

Supplier given schedule showing guantities to be delivered on a series
of future dates, or given call-off notes at regular intervals showing
next delivery quantity.

FUNCTION,
1 | Product Design 6 | Finance
2 Production Planning 7 Personnel
3 | Production Control 8| Secretarisal
4 | Purchasing v 89 { Gen.Mngr
] Marketing 0
LIMITATION.
1
2
3
INDUCTION,
1 Stacks. - Purchases ~ ¥ 0 3 41 9 2
3
4
5
NOTES,

Cali-off is most convenient with single-cycie ordering {S302}, but is
also possible with multi-cycle ordering
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SYSTEM DESIGN PARAMETER S 4] 0¢6

NAME,
MIN QUOTE, OR SUPPLIER RATING

DEFINITION,

The choice of supplier who quotes the minium price, or selectjon on the
basis of supplier rating, when price is only one of many factors.

FUNCTION,
1 Product Design 6 Finance
2 Production Planning 7 Personnel I
3 | Production Control 8| Secretarial 4
4 | Purchasing 4 81 Gen.Mngr
5 | Marketing 0
LIMITATION,
1
2
3
INDUCTION,
ato 1|2
] Qver-due purchases ” ’ 014

NOTES,
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SYSTEM DESIGN PARAMETER S| 40 }7

NAVE. ONE SOURCE/ITEM, OR MORE

DEFINITION,

Buying all supplies of each item from one source, or having two

——yEL

or more sources for each item.
FUNCTION,
1 Product Desgign 6 Finance
2 Production Planning 7 Personnel
3 | Production Control 8| Secretarial
4 Purchasing v 9 Gen . Mngr
5 Marketing 4
LIMITATION,
1
2
3.
INDUCTION,
1} Over-due purchases - ¥ 014 |4 10
2
3
4
o
NOTES,

More than one source reduce& the risk of a failure in supply due to
fire, or strike at suppliers factory, or his failure from other
causes.
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SYSTEM DESIGN PARAMETER

TYPE, MARKETING

CODE, DESCRIPTION,

5101} 1 Retailer, or Direct distribution
02 Wholesaler - Retailer, or Retailer direct
0] 3 Down, or Up Market -
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SYSTEM DESIGN PARAMETER SIS 0

NAME,
RETAILER, OR DIRECT DISTRIBUTION

DEFINITION,

Selling through Retailers, or direct to customers

FUNCTION,

i Product Design 6 Finance

2 Production Planning 7 Personnel I

TR

3 | Production Control B}l Secretarial 5%

4 | Purchasing 91 Gen.Mngr

5 Marketing v 0

LIMITATION,

1

2

3

INDUCTION,

1 | Sales Revenue ” ! 016 {8 1C §1 {1 O

2 | Demand - Variation + + 035 (4101 |2 10

3

4

b
NOTES,

With the same selling price & sales, revenues rise due to saving
Retailers discount

Direct distribution eliminates "Industrial Dynamics"” magnification
effect,
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SYSTEM DESIGN PARAMETER S |5 10 1}¢2

W

NAME. WHOLESALER - RETAILER, OR RETAILER DIRECT

DEFINITION,

Selling via Factory-Wholesaler-Retailter to customer, or Factory-Retailer
to Customer -

FUNCTION,
1 Product Design 6 Finance
2 Production Planning 7 Personnel
3 Production Control 8 Secretarial
4 | Purchasing S| Gen.Mngr
5 | Marketing 4 0
LIMITATION,
1
2
3
INDUCT ION,
1| Sales Revenue - 4 0 618] 0}1
2 | Demand variation - ¥ 0l 5141 011
3
4
5
NOTES.,

With the same selling price and sales, revenues rise due to
saving wholesaler's discount.
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SYSTEM DESIGN PARAMETER

NAME .
DOWN, OR UP MARKET

DEFINITION,

Selling at Tow prices to increase volume of sales,or at high prices

with limited volume

FUNCTION,

1 Product Design Finance |
2 Production Planning Personnel -
3 | Production Control Secretarial I
4 Purchasing Gen.Mngr

5 | Marketing v
LIMITATION, '
1} Selling price - * oA 1 45
: |
3
INDUCTION, ;
1 Sales - Total . ' 0 2
]
2 !
|
)
5

NOTES,
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SYSTEM DESIGN PARAMETER

TYPE. FINANCE

COPE, DESCRIPTION,

610 11 Historical or Standard Costing
012 Total or Marginal Costing
o3 F.1.F.0or L.I.F.0
0|4 Payback, or Discounted Cash Flow
015 Daywork or Incentive payment
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SYSTEM DESIGN PARAMETER s16) 01

NAME .
HISTORICAL, OR STANDARD COSTING

DEFINITION,

A cost control system based on recording past costs, or one which controls
by comparing actual costs with pre-set standard costs.

FUNCTTON,
1 } Product Design 6 | Finance 4
2 Production Planning 7 Personnel
3 { Production Control 8 | Secretarial 6
4 | Purchasing 9 Gen.Mngr
5 Marketing 0
LIMITATION,
1
rd
3
INDUCTION,
1 Cost {Mngt) - Financial - + o] 6] 81 1111

NOTES.,
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SYSTEM DESIGN PARAMETER S 6 J0 12

NAME ,
TOTAL, OR MARGINAL COSTING

DEFINITION,

A costing system based on total costs, or one based on Marginal costs.

FUNCTEION,
1 | rroduct Design 6 | Finance v
2 Production Planning 7| Personnel
3 I Production Control B | Secretarial
4 | Purchasing 9| Gen.Mngr
5 Marketing G
LIMITATION,
1
2
3
INDUCT 10N,
i
A
3
4
LY
NOTES.,

Marginal costing systems are similar in many respects to "Direct
Costing" systems (U.S.A)
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SYSTEM DESIGN PARAMETER

NAE. F.1.F.0, OR L.I.F.0

i .

DEFINITION.

Method of valueing stocks, using the value of the First in (F.I.F.0}, or

using the value of the last to arrive in stock (L.I.F.D)

FUNCTION,

1 Product Design Finance E
2 Production Planning Personnel :
3 | Production Contirol Secretarial E
4 | Purchasing Gen.Mngr ;
5 Marketing !
LIMITATION, J
1 .
2 !
3

INDUCTION, 5
1 Revnue > 4 6 ﬂ
2 | Profit N R 0|6 |s ‘
3 |
4 H
5

NOTES.,

With inflation, pricing based on LIF0 costs tends to increase

revenue & profit.
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SYSTEM DESIGN PARAMETER |s 6

NAME,
PAYBACK, OR DISCOUNTED CASH FLOW.

DEFINITION,

Method of assessing the profitability of an investment by time
required to pay-back investment from profits, or method using
discounted cash flow (D.C.F)

FUNCTION,

1 | Product Design i 6 | Finance VY %
2 Production Planning 7 | Personnel I
3 | Production Control 8| Secretarial 6
4 | Purchasing 9| Gen.Mngr

5 Marketing ¢
[LIMITATION,

1

2

3
INDUCTION,

1

2

3

4

5

NOTES,
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SYSTEM DESIGN PARAMETER

NAME ,

DAYWORK, OR INCENTIVE PAYMENT

DEFINITION,

Payment for work which is based on attendence or on the work done

gy gE T i

FUNCTION,
1 | Product Design Finance :
2 Production Planning Personnel ;
3 | Production Control Secretarial
4 | Purchasing Gen.Mngr
5 Marketing
LIMITATION, r|
1
2
3 t
,;
INDUCTION, :
1} Cost (Mngt) - Finance > 0 i

NOTES,




83

SYSTEM DESIGN PARAMETER

TYPE, PERSONNEL

CODE, DESCRIPTION,

710 |1 Centralisation or Delegation
0 |2 Process or Product organisation
0|3 Large or small organisational units
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SYSTEM DESIGN PARAMETER

NAME

CENTRALISATION, OR DELEGATION

oy

DEFINITION,

Most decisions made by senior managers, or by "Head Office"”, or most

decision making delegated to those who do the work.

FUNCTION,

1 Product Design

Finance

2 Production Planniag

Personnel

3 Production Control

Secretarial

4 Purchasing

Gen.Mngr

5 Marketing

LIMITATION,

INDUCTION,

1 Job satisfaction

-+

2 Cost - Indirect total

5

NOTES,

In Production, delegation is normally to the Supervisor and covers

such tasks as operation scheduling, inspection, setting-up,

planning overtime, etc.
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SYSTEM DESIGN PARAMETER St71¢6 2

NAME .

PROCESS, GR PRODUCT ORGANISATION

DEFINITION,

Either organisation into units which specialise in processes, or units
which complete products, or sets (families) of similar components

FUNCTION,
1 Product Design if 6 Finance
2 | Production Planning 7| Personnel J
3 | Production Control B} Secretarial
4 | Purchasing 91 Gen.Mngr
5 | Marketing 0
LIMITATION,
1
2
3
INDUCTION,
1 | Througput time + 4 013 3101711
2 | Scrap . ' O3 51012
3
4
5
NOTES.,

Throughput times and scrap are reduced because all operations on parts,
or on assemblies are controllied by the same Manager.
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SYSTEM DESIGN PARAMETER S1 7)1 0}3

NAME,
LARGE, OR SMALL ORGANISATIONAL UNITS

DEFINITION,

Large companies, factories, departments and sections, or groups or
small units.

FUNCTION,
1 Product Design I' 6 | Finance
2 Productlon Planning 7 Personnel N
3 | Production Control 8 { Secretarial
4 ] Purchasing 8| Gen.Mnpgr
5 Marketing o
LIMITATION,
1
2
3
INDUCTION,
1] Job satisfaction = + 047 }7 o0 |1
> .
3
4
5
NOTES,

The incidence of strikes is higher in large units than in small units
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CHAPTER 4 REGULATORY PARAMETERS

1, INTRODUCTION

This chapter contains the classification sheets for a number of Regulatory
parameters.

I
Within certain limits these Regulatory parameter values can be variedaover a ﬁ%
wide range. These parameter values are changed by Managers as a means 1o regulate
the values of the cutput variables, in order to achieve required Aims.

Each Regulatory parameter has been assigned to the Management function with
which it is most closely associated, and lists are included of the parameters
assigned to each one, covering -

Pl. Regulatory parameters. Product Design

P2. Regulatory parameters. Production Planning
P3. Regulatory parameters. Production Control
P4. Regulatory parameters. Purchasing

P5. Regulatory parameters. Marketing

P6. Regulatory parameters. Finance

P7. Regulatory parameters. Personnel

In some of these cases only a few examples have been given and there is a need
for expansion of the lists. 1In the case of P8 and P9, no lists have yet been
submitted.

A classification sheet has been included for each parameter, showing:

The name of the parameter (V)

It's code number

It's description or definition

The name of the function concerned

Limitations imposed by (V) on other variables (CV)
. Changes induced by (V) in other variables (CV)
The "connectance® found at (5) and (6) is coded.

r r F w

U s LY B

When studying any pair of variables, it is assumed that the values of all other
free variables are fixed. It should be noted that the classification sheets only
show Transitive connectance. (The effect of (V) on (CV} not of {CV) on (V). They
also only show "first order” connectance.
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REGULATCRY PARAMETER P 1
TYPEY bropucT DESIGN
CODE, DESCRIPTION,
110 {1 Parts per product
0 12 Preducts in range
0 i3 Standard parts/product
c |4 Tolerances on dimensions




89

PARAMETER |1:> 1o |1

1.1 NAME,

PARTS/PRODUCT

2. | DEFINITION,

~}. . The number of different parts per product

2. Tree oF DusTRY.

S Fedac . Ll wT et LT T
'“?“"'%“‘“ﬁiﬂﬁ@ N S A T
R N

24 FONCTION, L

1 Product Design Finance .
2 Production Planning Personnel I
3 Production Control Secretarial 1
4 | Purchasing Gen . Mngr
| 5 Marketing
AS | LIMITATION,
1
2
3
B | INDUCT TON,
1 Total cost + 0ol 6] 8 2} 54110
2
b

&7 |NOTES,
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PARAMETER P} 110

NAME
PRODUCTS /RANGE

DEFINITION,
The number of different products in the product range of a company

FUNCTION,
1 | Product Design I} 6] Finance
2 | Production Planning 7| Personnel
3 | Production Control 8| Secretarial [
4 | Purchasing 9| Gen.Mngr
5 | Marketing _H 0
LIMITATION,
1
2
3
INDUCT ION,
1 Cost {Mngt} - Prod. design + t 0_i6 18
2 Cost {Mngt) - Prod.Planning + * 0 {6 |8

NOTES.,
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PARAMETER I Pl 3
NAME ,
STANDARD PARTS PER PRODUCT
DEFINITION,
The number of different standard parts in a product

FUNCTION,

1 | Product Design Y {§{ 6] Finance $

2 Production Planning 7 Personnel l

3 Production Control 8 Secretarial 1

4 Purchasing g Gen.Mngr

5 Marketing 0
LIMITATICON,

1

2

3

INDUCTION,

1 Cost (Prod.) - Total + + Ot 6 2

NOTES,
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PARAMETER [2]1 o |e

NAME |
TOLERANCES ON DIMENSIONS

DEFINITION,

The tolerances allowed by a designer on the dimensions he assigns to his
products

FUNCTION.
1 | Product Design vV 6 | Finance $
2 Production Planning T Personnel l
3 | Production Control 8| secretarial T
4 | purchasing 9] Gen.Mngr _F
5 | Marketing 0
LIMITATION,
1
2
3
INDUCTION,
1] Cost {Prod) -~ Total A ¥ o6 |8 2145 |2
2
3
4
5
NOTES.,

The main parameters to which the designer assigns arbitary values during
design are the dimensions of his products. It is impossiblie to make
general statements about dimensions as a class. The designer does however
have some freedom to assign arbitary values to the tolerances and
dimensions, and it is possible to generalise about tolerances.
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REGULATCRY PARAMETER

TYPE.

PRODUCTION PLANNING

CODE,

DESCRIPTION,

fan e T o Bt oo T wn I a0 J o0

W=l n oMy =

Number of operations per part
Number of tooling families/m/c
Different parts/tooling family
Parts/Mt1.processing unit
Number of machines/type

M/c speed

M/c feed

Unit Load
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PARAMETER Pl 230

NAPE, NO. OPS/PART

DEFINITION,

The number of different processing operations used to make a part

FUNCTION,

1 Product Design 6 Finance

2 Production Planning VY 7 Personnel

3 Production Control 8 Secretarial

4 | Purchasing 91 Gen.Mngr

frpoa,
=

5 Marketing

LIMITATION,

INDUCT ION.

1 Throughput time + + 0f 3143

NOTES.,
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PARAMETER pt2 fo I»?
NAME,
NG. TOOLING FAMILIES/M/c
DEFINITION,
The number of sets of parts, each using the same set of tools on a
particular machine.
FUNCTION,
1 Product Design 6 Finance
2 Production Planning| / 7 Personnel l
3 Production Contrel 8 Secretarial 2
4 | Purchasing 9] Gen.M¥ngr
5 | Marketing 0
LIMITATION,
1
2
3
INDUCTION.
1 Set-up time/0p. t 4 03] 3]0
2 Cost {(Mngt) - Prod.plan t 4 01613810

NOTES,
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PARAMETER 3

NAME,
PARTS/TOOLING FAMILY

DEFINITION,
The number of different parts per tooling family
FUNCTION,
1 | Product Design Finance
2 | Production Planning| v Personnel
3 | Production Control Secretarial
4 | Purchasing Gen.Mngr
5 | Marketing
LIMITATION,
1| Set-up gty. t + Max 7
2
3
INDUCTION,
1 Set-up time/Op. 4 ¥ 0
2 { Cost {Mngt) - Prod.Plan t + 0

NOTES,
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PARAMETER |P 2 }o 4

NAME,
PARTS/Mtt. PROCESSING UNIT

DEFINITION,

No. of parts machined together as a single unit, for one or more operations
and then divided for further processing, assembly or sale.

FUNCTION,

1 | Product Design " ] Finance $
2 | Production Planning| ./ 71 Personnel I
3 | Production Control 8] Secretarial 2
4 { Purchasing 9 Gen.Mngr

5 Marketing 0
LIMITATION,

1

2

3
INDUCT ION,

1 Cost - Total 4 + 016821915

NOTES,
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PARAMETER l P 0 15
NAME
NO. M/cs / TYPE
DEFINITION,
The number of machines provided of a particular type
FUNCTION,
1 Product Desipgn Finance
2 Production Planning Personnel I
3 productioﬁ Control Secretarial 21
4 | Purchasing Gen,Mngr
5 | Marketing
LIMITATION,
]
2
3
INDUCTION,
11 Capacity - W.C. 0 + 013 2] o
2| Investment - Fixed assets 0 4 016 1610

NOTES,
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PARAMETER LP 0 |6

NAE. /¢ speep

DEFINITION,

FUNCTION,

1 Product Design Finance

2 Production Planning| - Personnel

3 Production Control Secretarial

4 Purchasing Gen.Mngr

5 Marketing
LIMITATION,

1

)4

3
INDUCTION,

1 Operation time/Op. t 0 31 0
VA

3

4

5

NOTES,
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PARAMETER 7
NAME,
M/C FEED
DEFINITION,
FUNCTION,
1 Product Design Finance
2 | Production Planning| ¥ Personnel
3 | Production Control Secretarial
4 | Purchasing Gen,Mngr
S5 Marketing
LIMITATION,
1
e
3
INDUCT ION,
1| Operation time/Op. t $ 0
2
3
4
5

NOTES,
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PARAMETER

NAME ,
UNIT LOAD

DEFINITION.

The number of parts moved and stored together as a unit

FUNCTION,

or special container

1 Product Design Finance
2 Production Planning Personnel
3 | Production Control Secretarial
4 Purchasing Gen. Mngr
S Marketing
LIMITATION,
1 1 Transfer qty Min +
2
3
INDUCTION,
1| Cost (Prod) - Indirect (Handling) 4 8
4
5
NOTES,

Unit Loads are normally associated each with a particular standard
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REGULATCORY PARAMETER

TYPE,

PRODUCTION CONTROL

CODE.,

DESCRIPTION,

—_ et e e e 1 O OO OO OO0 OO

G U WA — DWW o~ U s oM —

Order Quantity
Order Frequency
Run Qty

Run Frequency
Transfer Qty
Transfer Frequency
Set-up Qty

~Set-up Frequency

Ordering period {Single cycle ordering)
Programme term (Fixed programme)
Buffer stock -Finished products

" “ Finished components - made
Finished components - bought
Materials
Sub-contracted - No of parts
Overtime

It It

[} 13
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PARAMETER

ORDER QTY - Mfgr.

(0.Q)

DEFINITION,

1A, i
The mumber of a part authorised for manufacture by the issue of a

shop order

FINCTION,

1 Product Design

6 Finance

2 Production Planning

T Personnel

_3 Production Control

v 8 Secretarial

4 | Purchasing

91{ Gen.Mngr

5 | Marketing 0
LIMITATION,
11 Order freguency V=fcy. + 2
2 | Run quantity Max +
3
INDUCTION,
1| Cost (Mngt) - Prod Control " 0

5

NOTES,

Increasing Order quantities reduced ordering costs (06807)

Order quantity & Run quantity

If the Requirement quantity is fixed, the order guantity is a

direct function of the

order frequency.
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PARAMETER

NAME .

ORDER FREQUENCY -Mfgr

DEFINITION,
The number of shop orders issued per year for a particular item

FUNCTION,
1 Product Design H 6 Finance %
2 Production Planning ll 7 Personnel E
3 | Production Control | ¥ || 8| Secretarial 3 }
4 Purchasing 9 Gen.Mngr é
5 | Marketing 0
LIMITATION,
1] Order Qty (V=Ffcv) + PL3f0 1 |3 ]2
2
3
INDUCTION,
11 Cost (Mngt) - Prod. control + 4 0161810 88¢{1 {0
4
5
NOTES.,

Increasing order frequency increases ordering costs.

If the requirement quantity is fixed, the order frequency is a direct function

of the 0Q
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REGULATORY  PARAMETER

NAME

RUN QTY - Mfgr. (R.Q}

DEFINITION,

The quantity of a part run off at a work centre before changing to
produce some other part

FUNCTION,

1 Product Design

G Finance

2 Production Planning

7 Personnel

3 Production Control

v 8] Secretarial

4 Purchasing

81 Gen.Mngr

PR .

5 | Marketing Q
LIMITATION, L
1 Run freguency 4 fv P13 0 4 ]3
2 | Transfer quantity PO ma x PI3 |0 15
3
INDUCTION,
1} Stocks - Total t 4 314 5
2 | Throughput time (Mfgr) PO 313 1
Sensitivity toy ot9|71ol4l2]o
5
NOTES,
Stock charts demonstrate induced changes
{1) 4 runs pa of 42 = 168 (2) 12 runs pa of 14 = 168
Av.stock = 36 Av.stock = 12
stock stock , ,
40 40 [
1
30 30 ! ?
20 | 20
i -
i IR
0 " 0 X ' ;
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PARAMETER 4
i
NAME.  cUN FREQUENCY - Mfgr
DEFINITION,
The number of runs per year for a particular item :
3
FUNCTION,
1 Product Design B Finance '
2 Production Planning i Personnel
3 | Production Control | v Secretarigl
4 | Purchasing Gen.Mngr
5 Marketing
LIMITATION,
1 Run quantity ¥ v = fev 3 |
2 i
3 a
INDUCT ION,
11 Stocks - Total ¥ g
2] Sensitivity \ ?
3| Set-up time/period » 0 é
4 :
I
5 i
NOTES,

If the requirement quantity is fixed, the run frequency is a direct function

of the run guantity.
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(5]

PARAMETER PY 3]0

NAME ,
TRANSFER QTY - Mfgr (7.0)

DEFINITION,

The gquantity of parts transferred as a batch between the work centres for
successive operations.

FUNCTION, e

1 Product Design " 6 Finance % :
2 Production Planning 7 Personnel ' H

: T i

3 | Preduction Control § ¥ 8| Secretarial 3 g
4 Purchasing 9|1 Gen.Mngr l
5 |} Marketing 0 é
= — !
LIMITATION, i

11 Transfer frequency 4 v = fev Pl 306 |32 !

2

3
INDUCTION,

1| Throughput time b4 o3 §3 o1 1 ¢§0

2

3

4

5
NOTES,

Reducing the transfer quantity makes it possible fo "close schedule”, starting
next op. before first op. is finished - thus reducing the throughput time.
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PARAMETER

NAME ,

TRANSFER FREQUENCY Mfgr

DEFINITION,

The number of transfers of material between two successive work centres

per year

FUNCTION,

1 Product Design Finance
2 Preoduction Planning Personnel
3 | Production Control Secretarial *
4 Purchasing Gen.Mngr
5 Marketing
LIMITATION.
1] Transfer quantity v = fey 5 3
2 a
3 !
h
INDUCTION,
1} Cost (Prod) - Indirect handling +t 210 oo
2 :
3 :
4 '
5
/
NOTES, |

If the Requirement quantity is fixed, the transfer frequency is a direct
function of the transfer quantity.

e R e
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The set-up quantity (=ZRQ} for ali parts machined one after the other

with the same set-up.

PARAMETER |P 3107 E

SET-UP QTY  Mfgr (S.0Q} E
DEFINITION,
The number of parts (not necessarily all the same) completed at a work §
centre, before changing the tooling set-up.
FUNCTION, ’
1 Product Design Fipnance @
2 Production Planning Personnel i ‘
F== :

3 | Production Control | Secretarial 3 ;..
4 | Purchasing Gen.Mngr
5 Marketing
LIMITATION,
1{ Set-up frequency Mfgr. t 4+ C=Fcv |P J3 0} & 2
~

. 1 INDUCTION, :
Set-up time/0p. o 0 13 B |o z2 [0 5

2 %
4
5
NOTES,
§
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PARAMETER I P13 0] 8

NAME ,
SET-UP FREQUENCY  Mfgr

ey

DEFINITION,
The number of set-ups on a particular work centre per year

FUNCTICN,

1 Product Design 6 Finance $

2 Production Planning 7 Personnel !

3 | Production Control | v || 8| Secretarial |E

4 | Purchasing 9| Gen.Mngr

5 | Marketing 0

LIMITATION,
1§ Set-up quantity t o4 ¥V = fey P }3 JO }7 3
2 ;

INDUCTION, ;
1{ Capacity - work centre g 0 |3 121018 i E
2] Cost (Prod.) - Indirect (Setting) O 0 j6 8] 243 E ?
3
4
5

NOTES,

If the requirement quantity is fixed, the set-up frequency is a direct
function of the set-up quantity
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PARAMETER

| 4

NAME .

ORDERING PERIGCD {Single cycle ordering)

DEFINITION,

The period of time covered by a single cycle when using a single cycle
ordering sys tem.

i

FUNCTION,
1 Product Design ll 6 Finance
2 Production Planning 7 Personnel
3 | Production Control | ¥ 8 ] Secretarial ;
4 Purchasing 9} Gen.Mngr ;
5 Marketing o E
¢
LIMITATION,
T} Multi or single cycle y S 2 I8
2
3
INDUCTION,
11 Stocks - Total 1 0 05
21 Set-up time/wc/period 4 3 ;
31 Throughput time 4 ] |
4
5

NOTES,
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PARAMETER PI3 11§10

NAEL  oROGRAMME TERM - Short fixed programme

DEFINITION,

The period of time covered by the short term fixed programme, with a
single cycle system

FUNCTION,
1 { Product Design 6 | Finance 4% |
2 | Production Planning 7 | Persomnel I B
3 | Production Control | ¥ || 8| Secretarial { 31 |
4 | Purchasing 9] Gen.Mngr )
5 | Marketing 0 |
LIMITATION, |
1 Ordering period - single cycle + 4+ C = fev P{ 3] 0f9
2| Multi, or single cycle Voo l
3 1
INDUCTION, |
1 Flexibility 4 0 9 0 I
| 2] Sensitivity Ly 0 ] 919 0 |
3 Stocks - Fin. Prods. PO 0 3(4 1 ¢ 0 1
4 ]
5
NOTES,

The programme term is the same as the ordering period
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PARAMETER I ol 3 1| 1

NAME
BUFFER STOCK - FINISHED PRODUCTS

DEFINITION,

Stocks of finished products, held to smooth variations in Market demand

L]

FUNCTION,
1 Product Design G Finance A%
2 | Production Planning 7] Personnel I
3 | Production Control | / 81 Secretarial 3
—{fm
4 | purchasing 91 Gen.Mngr
5 Marketing 0
LIMITATION,
1
2
3
INDUCT ION,
11 Stocks - finished products r o4 ol 2] 4| o
2
3
4
5

NOTES.,
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.f_‘
PARAVETER | Pl 3 2
NAME ,
BUFFER STOCK -COMPONENTS MADE

DEFINITION,

Stock held to insure against scrap, late delivery or
unexpectedly high demand

FUNCTION,

1 Product Design & Finance *
2 Production Planning 7 Personnel I
3 Production Control | / 8 Secretarisl _ 3
4 | Purchasing 91 Gen.Mngr

5 Marketing 0
LIMITATION,

1

2

3
INDUCTION,

i Sbocks - components + 4 0] 3 0

2

4

5

mﬁs ]
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PARAMETER P31 3

NAME,
BUFFER STOCK - COMPONENTS BOUGHT

DEFINITION,

Stocks held to insure against scrap, late detivery, or unexpectedly high
demand

FUNCTION,

1 Product Design 6 ] Finance A%

2 Production Planning 7 Personnel l

3 | Production Control | v 8 { Secretarial _ _ 3

4 | Purchasing 91 Gen.Mngr

5 Marketing 0

LIMITATION,

1

2

3
INDUCTION, _ . )
1| Stocks - components + 4 013 j410¢3
2

3

4

5

NOTES.




115

REGULATORY  PARAMETER

NAME ,
BUFFER STOCK

- MATERIALS

s

DEFINITION,

Stocks held to insure against scrap, late delivery, or unexpectedly high

demand.

FUNCTION,

1 Product Design Finance I
2 Production Planning Personnel

3 Production Control Secretarial |
4 | Purchasing Gen.Mngr .-
5 Marketing ]
LIMITATION,

1

: |
3
INDUCTION, I
1 Stocks - Materials 410

2

3

4

5

NOTES,
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REGULATORY PARAMETER pl3 115
NAME . NO. PARTS SUB-CONTRACTED
DEFINITION,

The number of different parts which could be made in the factory, which are
sub-contracted to outside suppiiers.

FUNCTION,

1 Product Design 3] Finance $

2 Production Planning 7 Personnel l

3 | Production Control | /) 8} Becretarial 3

4 | Purchasing 9{ Gen.Mngr

5 | Marketing O

LIMITATION,

1

2

3

INDUCT ION,

1 Load - work centre rod 0 {13 2] 04§44 1}]°2
2 Value added 4 016 {81 04 |2
3

4

b
NOTES.,

The term “"bought" is reserved for parts which cannot be made in the factory.

Sub-contracting is used mainiy to reduce over-Ioad and to smooth production
in the face of Market demand variations.
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REGULATORY  PARAMETER

NAME,

OVERTIME

DEFINITION,

The number of additional hours worked, over normal working hours, in a particular

period of time.

FUNCTION,
1 Product Design Finance |
2 Production Planning Personnel I
3 Production Control | / Secretarial l
4 Purchasing Gen.Mngr
5 Marketing I
LIMITATION,
1
2 I
3
INDUCTION, i
1 Capacity - work centre + 4 0 .
2 Cost (Prod) - Total + ot 2 '
Throughput time o4 0 }
I
5

NOTES.,
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REGULATORY PARAMETER

TYPE.  pyrcHASING

CODE, DESCRIPTION,

4 10 | Purchasing Order Qty
0 & Purchasing Order frequency
0 B Purchasing delivery batch quantity
0 B Purchasing delivery batch frequency
0 b Number sources per component
0 F

Number componenis per source
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PARAMETER IP 41 011

NAME,
PURCHASING - ORDER QTY

DEFINITION,

The number of parts ordered from a supplier by the issue of a
purchase order

FUNCTION,
1 Product Design g Finance A%
2 Production Planning 7 Personnel ’
3 | Production Control 8 ! Secretarial 4
- T
4 Purchasing Y} 81 Gen.Mngr
5 Marketing 0
LIMITATION,
1 purchase order frequency PO v = fev plalol 2
2
3
INDUCT ION,
1 Purchase price t 4 0l4]6]|0
| 2
3
4
5

NOTES,
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~ PARAVETER |P 2
NAME ,
PURCHASING-ORDER FREQUENCY
DEFINITION,
The number of purchase orders issued per year B
FUNCTION,
1 | Product Design 6 | Finance
2 Production Planning 7 Personnel
3 | Production Control 8| Secretarial
4 Purchasing v 9 Gen.Mngr
5 Marketing 0
LIMITATION,
1 Purchase order qty Yoy s ey p 1
2
3
INDUCTION,
i Cost (Mngt}, Purchasing o4 0 0
2
3
4

NOTES.,
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PARAMETER

NAME .
PURCHASING - DELIVERY BATCH QTY

DEFINITION,

The number of parts delivered as a single batch by a supplier against a

purchase order.

FUNCTION,
1 Product Design 6 Finance I
2 | Production Planning 7 | Personnel |
s —— §
3 | Production Control 8| Secretarial |
4 | Purchasing I 9| Gen.Mngr i
) Marketing 0 I
LIMITATION, __1
1| Purchasing - deliv.batch freq. Voo = fev |
2 i
] |
INDUCT ION, l
1 Stocks - Purchased jtems + o4 41 ¢ |
2
’ |
4
5 i
NOTES.
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PARAMETER |P alo |a

NAME
PURCHASING - DELIVERY BATCH FREQUENCY

DEFINITION,

The number of different batches of materials delivered by a supplier
in a given period of time

FUNCTION,
1 | Product Design 6 1 Finance
2 | Production Planning 7 | Personnel I
3 | Production Control 8 | Secretarial -jE 4
4 | purchasing V’u 9| Gen.Mngr
5 | Marketing 0
LIMITATION,
1 Purchasing - Dly batch qty oy Vo= fov p 41 0} 3
2
3
INDUCTION,
i Stocks - Purchased items r 4 0 3 |40
2
3
4
5

NOTES,
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PARAMETER P

NAME .
NG. SOURCES/ COMPONENT

DEFINITION,

The number of different suppliers chosen as sources for a particular component

FUNCTION,
1 | Product Design " 6 Finence $ |
2 Productiion Planning 7 Personnel ! !
3 | Production Control 8| Secretarial 4 l
4 | Purchasing I 9] Gen.Mngr
5 | Marketing 0 !
LIMITATION, |
1
2 |
3
INDUCTION, [
1 Shortages ok 0131410 o |2 .
2 Cost (Mngt) - Purchasing P 016 | 810 19 |1 j
3

|
4 1
5
NOTES,

Increasing the number of sources, reduces the risk of a failure in supply




135

PARAMETER 6
NAME ,
NO. DIFFERENT COMPONENTS/SCURCE
DEFINITION,
The number of different components purchased from the same supplier
FUNCTION,
1 | Product Design 6 | Finance
2 | Production Planning 7| Personnel
3 Production Control 8 Secretarial
4 | Purchasing I 9] Gen.Mngr
5 Marketing 0
L.IMITATION,
1
2
3
INDUCT ION,
1 Cost {Mngt) - Purchasing t¥ 0
2
3
4
5
NOTES,

belivery from supplier to customer is Jess costly, if same

transport brings several items.
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REGULATORY PARAMETER p 5
TYPE:  JaRKETING

CODE DESCRIPTION,
5 Selling Price

Service level

Packaging qty

Number sales outlets

Delivery frequency

Number salesman visits per outlet p.a
Sales discount

[om Baw I o T o B e T 0 3 e
IO s o —
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PARAMETER P 15 011

NAME
SELLING PRICE

DEFINITION,

The price charged per unit of product for the sale of a particular product

FUNCTION,

1 | Product Design 6 | Finance $

2 Production Planning 7 Personnel I

3 | Production Control 8| Ssecretarial j 5

4 | Purchasing _ 9} Gen.Mngr

5 | Marketing / 0

LIMITATION,

1

2

3

INDUCT ION,

1 Revenue tot 0le 8L CF1 |1
2 Sales PO 5 312
3

4

5

NOTES.,
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PARAMETER l P{5 10 {2

NAME,
SERVICE LEVEL

DEFINITION.

The percentage of orders received, which are met by immediate deliveries
from stock

FUNCTION,
1 | Product Design 6 | Finance
2 | Production Planming 7| Personnel
3 | Production Control 8 | Secretarial 5
4 Purchasing 9] Gen.Mngr
5 | Marketing vl o
LIMITATION,
1
2
3
INDUCTION,
1 Sales - Total + 4 Oy 51 5013
Z Stocks - Finished Products + 4 0l 3§ 4 04 1
3
4
5

NOTES,
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PARAMETER P 5 0 3
NAME,
PACKAGING QTY

DEFINITION,

The quantity of a product which is batched together in a package é
as a unit of sale 3
FUNCTION, )
1 Product Design Finance @ E
2 Production Planning Personnel I

o

3 Production Control Secretarial 5

4 |} Purchasing Gen.Mngr :
5 Marketing rL
LIMITATION,

1 i
2

3

INDUCTION, %
1 Cost - Indirect Total - 0g6] 82

2
3 I.

f

5
NOTES., :

Few large packages tend t{o

cost less than many small packages.
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PARAMETER 4
NAVE, i
NO. SALES QUTLETS
DEFINITION, f
The number of different sales outlets, used by the company for the .
distribution of its products. ]
FUNCTION, |
1 Product Design Finance l
2 Production Planning Personnel '
3 | Production Control Secretarial i
4 Purchasing Gen.Mngr
5 | Marketing v H
LIMITATION, ]
: ;
2 h
3
=
INDUCTION, ¥
1 Sales - total + 4 0
g
2 F
3
4 i
5 .
E.

NOTES,
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s AR

PARAMETER 5
NAME,
DELIVERY FREQUENCY

DEFINITION,

The number of deliveries from a factory or wholesaler per year, to

a particular customer, retailer or other distribution point

FUNCTION,

1 Product Design 6 Finance

2 Production Planning 7 | Perdonnel

3 | Production Control 8 | Secretarial

4 | Purchasing 9] Gen.Mngr

5 | Marketing /ﬂ 0

LLIMITATION, i
1

2

3

INDUCTION,

1 Customer service time x 0 0

Z Cost {Prod) - Indirect total PO 2 0

3

J

;
5 |
NOTES, "

Increasing delivery frequency increases transportation costs.
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PARAMETER 6
NAME, i
AE NO. SALESMAN VISITS/ OUTLET p.a. é
.
DEFINITION, L
The number of visits by salesmen to a sales outlet per year
]
¢
|
FUNCTION,
1 | Product Design 6 | Finance J
2 1 Production Plamnning 71 Personnel !
3 | Production Control 8 | BSecretarial |
4 | Purchasing 9| Gen.Mngr
5 | Marketing Vil o
LIMITATION,
1 |
2 :
|
3 :
INDUCTION, 5
1 Cost (Mngt) - Marketing t 4 1 :
i
2 !
3
i
4 !
5 L
NOTES,

Increasing the number of visits - within certain limits - should also increase

saies, but this is not always the case.
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PARAMETER 7 ;
NAME , E
SALES DISCOUNT #
DEFINITION,
FUNCTION.
1 Product Design “ 6 Finance
2 Production Planning 7 Personnel
3 Production Control 8} Secretarial
4 Purchasing 9 Gen.Mngr :
5 Marketing v 0
LIMITATION,
‘
: |
2
i
3
INDUCTION.
1 Sales ~ Total + 4 0
| 2 Revenue + 4 0 :
|
3
!
‘q' H
5
NOTES,
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REGULATORY PARAMETER

TYPE.

FINANCE
CODE. DESCRIPTION,
& Credit given on sales

Credit taken on Purchases
Write-off qty

Sanction qty

Pay-back period

OO oo o
h = o —
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PARAMETER

NAYE.  CREDIT ON SALES

DEFINITION,

Time allowed to customers to pay against sales invoices.

DRI,

gk L o e A S T

FUNCTION,

1 Produet Design Finance %
2 | Production Planning Personnel l H
3 Production Control Secretarieal GE {
4 Purchasing Gen.Mngr
5 | Marketing :
;
LIMITATION, ﬁ
1 |
!
2 i
3
INDUCTICN, {
t
1 Capital - credit + o4 6 60 2 10 ;
;
2 ¢
u
F
4
5
NOTES,

Giving credit to customers

is equivalent to lending them money to pay
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3
REGUL "TORY  PARAMETER 2 !
CREDIT TAKEN ON PURCHASES
DEFINITION, |
Time taken between receipt of purchases and payment to supplier q
i
FUNCTION, ﬁ
1 Product Design Finance F
2 Production Planning Personnel
3
3 Production Control Secretarial
i
4 Purchasing Gen.Mngr
] Marketing_
LEMITATION,
i
2 ]
3
INDUCTION. ﬂ
] Capital - credit 0 3
2 a
i;
E
5
NOTES,

B L. N
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PARAMETER

NAME:  \RITE-OFF QUANTITY

hd
e AL e e S B R 1

DEFINITION,

The quantity of a new product, in which the cost of any special tooling
is to be recovered in the standard cost.

FUNCTION,

Finance

i Product Design H 6

2 Production Planning

Personnel

3 Production Control 8

Secretarial

4 Purchasing 9

Gen.Mngr

5 Marketing 0

LIMITATION,

1§ Selling price

by Min

INDUCTION.

Obsolescence - stock & W.I.P

NOTES.
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PARAMETER

NAME,
SANCTION QTY

DEFINITION,

The number of products to be preoduced after a given date, for which

the Buyer is authorised to place material supply contracts.

PPN

FUNCTION,

1 Product Design Finance

2 Production Planning Personnel
3 Production Control Secretarial
4 | Purchasing Gen.Mngr

5 Marketing

LIMITATION,

i

2

3

INDUCTION, ‘*

] Purchase price - 0 2 |
|

2 Obsolescence 4 1 1 :

3

4

5

NOTES,
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PARAMETER

NAFE. PAY - BACK PERIOD

DEFINITION,

The time during which the cost of a new asset is to be recovered from

savings due to it's use.

FUNCTION,

1 Product Design

Finance

e e

2 Production Plarning

Personnel

3 Production Control

Secretarial

4 Purchasing

Gen.Mngr

5 Marketing

LIMITATION,

]

2

3

INDUCTION,

1 | Investment - Total

2

NOTES,
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REGULATORY PARAMETER

TYPEC personner
|

CODE, DESCRIPTION, E
710 I Hire -
g |2 Fire ;
0|3 Training hours/employee :
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PARAMETER

NAME ,
HIRE

DEFINITION,

Taking new employees into service

FUNCTION,
1 | Product Design 6 Finance
2 Producticen Planning 7 Personnel
3 ] Production Control B] Secretarial
4 | Purchasing 91 Gen.Mngr
5 Marketing 0
LIMITATION,
]
2
3
INBUCTION,
1 Cost {(Prod) ~ Total 4 2 0
L 2
3
4
5

NOTES.
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PARAMETER 2
NAME ,
FIRE
DEFINITION,
Expelling people from employment
FUNCTION,
1 Product Design 6 Finance
2 Production Plaanning 7 Personnel
3 | Production Control 8] Secretarial
4 Purchasing 9 Gen.Mngr
5 Marketing 0
LIMITATION,
1
2
3
INDUCTION,
1 Cost {Prod) - Total 4 2
| 2
3
4
=

NOTES,
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REGULATORY PARAMETER 3
NAME .
TRAINING HOURS/employee
DEFINITION,

Number of hours training per employee per year

FUNCTION,

1 Product Design 6 Finance

2 Production Plenning 7 Personnel v
3 Production Control 81 Secretarial

4 Purchasing 9 Gen .Mngr

5 Marketing 0

LIMITATION,

1

2

3
INDUCTION,

1 Idie time - waiting help + ¥ 0 1
2

3

4

5

NOTES.
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CHAPTER 5. INPUT VARIABLES

1. INTRODUCTION

This chapter contains the classification sheets for a number of Imput
variables. These are variables which affecl the output of the production system,
over which the Manager has no control.

Each input variable has been assigned to the Management function with which it
is most closely associated, and lists are included of the variables assigned to
each function covering -

I1. Input variables. Product design

I2. Input variables. Production planning
I3, Input variables. Production control
I4. TInput variables. Purchasing

I5. Input variables. Marketing

I6. Inpui variables., Finance

I7. 1Input variables. Personnel

I9. Input variables. General

Very few of these variables have been given and there is a need for expansion
of the lists., No list has been submitted yet in the case of I8. Secretarial.

3 classification sheet has been included for each variable showing:

1. The name of Lhe variable

2. It's code number

3, It's description or definition

The name of the functiion

. Changes induced by (V) in other variables (CV)

It is assumed that the values of any other free variables are fixed when
studying any particular pair of variables. The classification sheets only show
"transitive" and "first order™ connectance.
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INPUT YARIABLES

TYPE.  opoDUCT DESIGN

CODE, DESCRIPTION,

1 Insurance requirements

Safety Laws

Lo P —

0
0
0
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INPUT VARIABLE Iyl 10 |1

NAME
Insurance Requirements

DEFINITION

Requirements affecting product specification and testing, imposed by
Insurance companies.

FUNCTION

—

[

Product Design v 16 | Finance
Production Planning 7 ] Personnel ?

3 n Control 18 ] Secretarial E ]!

4| Purchasing 9] Gen: Management

5[Marketing 0

CONNECTANCE

Cost(Prod) - Total $ 4 01 6181215 I}1

1
z
3
4
5
6

NOTES
Particutarly applies to products such as ships, aircraft, boilers etc.
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INPUT VARIABLE Iy 110 12

NAME
Safety Laws

DEFINITION

Requirements affecting product specification and testing imposed by Taw

FUNCTION
1]Product Design / |6 | Finance
Z|Production Planning 7 { Personnel ?
3 " Control 8 | Secretarial ! 1
4]Purchasing S| Gen: Management
5fMarketing 0
CONNECTANCE
1 Cost (Prod) - Total + 4+ 016 18 215
2
3
4
5
&
NGTES

eg. No lead paint on children's toys
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INPUT YARIABLES | 2

TYPE.  oR0DUCTION PLANNING

CODE, DESCRIPTION,

2 10 1 Safety Laws
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INPUT VARIABLE

NAME
Safety Law

DEFINITION

Requirements affecting methods of Production imposed by law

FUNCTION

1iProduct Design & | Finance

2|Production Planning Y Personne] i
3 " Control 8 ¢ Secretarial Ez-i
4|Purchasing 91 Gen: Management

biMarketing 0

¥

CONNECTANCE

1 Cost (Prod) - Total t 4 6 {2 121711
2

3

4

5

6

NOTES

e.g. Guarding of m/c tools.
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INPUT VARIABLES

TYPE: pRopUCTION CONTROL
CODE, DESCRIPTION,
310 §1 Working Hours
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INPUT VARIABLE I §3 0 {1

NAME Working Hours

DEFINITION

A statutory Timit imposed on the number of hours which an employee may
work during a specified periocd of time.

FUNCTION

11Product Design & | Finance

2jProduction Planning 7 1 Personnel ?
3 " Control v,18 Secretarial 53
4]1Purchasing 91 Gen: Management

b[Marketing 0

CONNECTANCE

1 Cost {Prod) - Total + o)1 6| 812 ¢ 7
2

3

4

5

6

NOTES
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INPUT VARIABLES

TYPE. PURCHASING
CODE, DESCRIPTION,
41 0| 1 Number possible Mtl.suppliers
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INPUT VARIABLE

NAME

Number of possible material suppliers

DEFINITION

The size of the supply market for an item in terms of the number of

possible suppliers.

FUNCTION

T}Product Design Finance

2]Production Planning Personnel __4?
3 ; Control Secretarial

4|Purchasing

Gen: Management

b|Marketing

CONNECTANCE

1 Cost (Prod) - Total 1 648 12 {5
2

3

4

5

6

! -

NOTES
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INPUT VARIABLES I 5
TPEC arkeT
CODE, DESCRIPTION,
Il 5§ 0} 1 Number of competitors
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INPUT VARIABLE I§ 50 {1

NAME .
Number of Competitors

DEFINITION

The size of the market for a product, in terms of the number of
competitors who can supply a similar product.

FUNCTION
1{Product Design & | Finance
2jProduction Planning 7 | Personnel ?
3 " Control Secretarial 55
41Purchasing 9| Gen: Management,
5Marketing v |0
¥ y

CONNECTANCE

_ PLSJ0 1 12
1 Selling price by -
2
3
4
5
6

NOTES
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INPUT VARIABLES

TYPE,

FINANCE
CODE, DESCRIPTION,
6 {0 [i Value of the pound (&)
0 |2 Interest rate on bank loans
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INPUT VARIABLE IR 6f0 |1

NAME Value of the Pound (£)

DEFINITION

The value of the pound {§) in terms of it's exchange value in some other
specified currency.

FUNCTION

11Product Design 6 | Finance Y

Z§Production Planning 7 } Personnel ‘ﬁ

3 " Control Secretarial Eﬁ !
41Purchasing 91 Gen: Management

5|Marketing 0

CONNECTANCE

1 Cost - materials 19 0 618 |1
2 Sales - Export + ¥ 515 {0 2
3

4

5

&

NOTES

Unless otherwise specified the currency used for comparison is the US 3




159

INPUT VARIABLE

NAME
Interest on Bank Loans

DEFINITION

The rate of interest charged by banks for bank overdrafts.

FUNCTION

1]Product Design Finance v

Z|Production Planning Personnel ﬁ
" Control 8 ] Secretarial

4}Purchasing

Gen: Management

5]Marketing

CONNECTANCE

Inyestment - Total

T O g Wy

NOTES

If overdrawn, a rise in interest rates increases

cost and reduced profit
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INPUT VARIABLES

TYPE. PERSONNEL
CODE, DESCRIPTION,
7t0 |1 Minimum wage
012 Severance pay
013 National insurance
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INPUT VARIABLE

NAME
Minimum Wage

DEFINITION

The minimum wage which may be paid to an employee

FUNCTION

1]Product Design Finance
2}Production Planning Personnel ?
3 y Control Secretarial

4yPurchasing

Gen: Management

5|Marketing

CONNECTANCE

Cost (Prod) - Total

1
2
3
4
5
6

NOTES

Based on Law, Trade Union agreement, or custom.
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INPUT VARIABLE

NAME Severance Pay

DEFINITION

The sum which must be paid to an empoyze whose employment is terminated.

FUNCTION
1}Product Design 6 | Finance
ZfProduction Planning 7 | Personnel %
3 " Control 18 | Secretarial §7 E
41Purchasing 91 Gen: Management
SfMarketing 0

-4
CONNECTANCE
1 Flexibility 4 919 |0 |1
2
3
4
5
6

.

NOTES
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INPUT VARTABLE 137 o 3

NAME National Insurance

DEFINITION

Money paid by employees to the government to insure against unemployment
or sickness.

FUNCTION

1}Product Design 6 | Finance

Z|Production Planning 7 | Personnel 4 %
3 ! Controtl 18 | Secretarial E 7 E
4fPurchasing 81 Gen: Management

SiMarketing 0

CONNECTANCE

1 Cost (Prod) - Total bt ole 181 2}165]1
2

3

4

5

6

NOTES
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INPUT VARIABLES

TYPE,

GENERAL

CODE,

DESCRIPTION,

91 0
0

1

The weather
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INPUT VARIABLE If 90 1

NAME
The Weather

DEFINITION
The number of hours of sunshine, the number of days without rain, or wind.

FUNCTION
11Product Design 6 | Finance _
Z|Production Planning 7 | Personnel E
3 " Caontrol Secretarial EQ
4{Purchasing 9§ Gen: Management S/
5Marketing 0
CONNECTANCE
1 Investment - Land & Buildinags + 4 66 |0 [6
2 Cost - heating & Lighting 4 & 1T 17
3
4
5
6
] y
NOTES

An "Increase"” in the weather, means here an "Improvement".

e.g. In Egypt the weather is so good that many production operations
can be done outside.
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CHAPTER 6. OUTPUT VARIABIES

1. INTRODUCTION

This chapter contains the classification sheets for a number of output:
variables. The value of these variables can only be changed indirectly by varying

the values of appropriate parameters, but these changes may in turn affect the
values of other variables.

Each output variable has been classified, first, according to the Management
function with which it is most closely associated and second, according to the
type of unit used to measure it. This has produced the following lists of "output
var igbles®:-~

0.11 Product design - Dimensions (State)

0.13 Product design ~ Time (Rate)

0.21 Production planning - Dimensions {(State)

0.23 Production plamning ~ Time (Rate)

0.32 Production control -~ Load & capacity ( )

0.33 Production control - Time (Rate)

»34 Production contrel - Quantity (State)
5 Production control - Quantity (Rate)
3 Purchasing — Time {(Rate)
4 Purchasing — Quantity (State)
8 Purchasing — Money (Rate)
3 Marketing -~ Time (Rate)
Marketing — Quantity (State)
5 Marketing - Quantity (Rate)
6 Finance - Money (State)
8 Finance - Money (Rate)
3 Personnel - Time (Rate)
4 Personnel — Quantiily (State)
5 Persormel — Quantity (Rate)

0.77 Personnel —~ People (State)

0.78 Personnel -~ Money (Rate)

0.99 Gen.Management — System Performance (State)

Note: In (0.32) Load is a state. Capacity is a rate.

LT r

COOC0OOO0QCOCO0O0
R DA AR - v

In some of these lists only one or two examples have been given and there is a
need to expand the lists. 1In the case of (08), no list has yvet been submitied and
in most of the other main function classes there are sub-class lists missing which
may need to be added later.

A classification sheet has been included for each Output variable., These
sheets show -

1. The name of the ocutput variable and It's code number

2, Tt's description, or definition

3. The unit of measurement

4., The name of the management function to which it is assigned and the class

of unit used to measure it.

5. Any "LIMITATIONS" imposed by (V) on any other variables (CV)

6. Any change in the value of other variables (CV) "“INDUCED" by changes in (V)

7. The name of the plan or aim used for feedback control.

The connectance found at (5) and (6) is coded, as shown in Chapter 1, Fig.3.

It should be noled that the classification sheets only show Transitive
connectance. (The effect of V on CV, NOT of CV on V). Also, they only show first
order connectance and when studying any pair of variables, it is assumed that the
values of all other free variables are fixed.
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OUTPUT VARIABLES ol 1
TYPE,
PRODUCT DESIGN (1) DIMENSIONS (L)
CODE, DESCRIPTION,

G} 111410111 Size - Measured
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QUTPUT VARIABLE

T} NaME,
SIZE - Measured

2.] DEFINITION,

The actual size of a dimension as found by measuring it

3. WNITS,
Lenth, Angle, Weight

1.1 FUNCTION,

1] Product Design 6 | Finance
2| production Pian' 7 { Personnel
3 " Control 8 | Secretarial 1 |= HINENSION
4| Purchasing 9 1 Gen., Mngt.
51 Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
1 Re ject 01 61 310
2 Scrap 012 610
3
; e e e e e
5
7. {CONTROL PLAN, OR AlM,
Dimension - Size and Tolerance - as designed

8.{NOTES
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QUTPUT VARIABLE o] 1
TYPE,
PRODUCT DESIGN (1) TIME (3)
CODE, DESCRIPTION,

01113011 Design Time
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QUTPUT VARIABLE

4 NAME ,
DESIGN TIME

DEFINITION,

The time taken from the conception of a new product to the time
when it is ready for production

WNITS,
Time : Weeks, days, hours, mins.
FUNCTION, L
1} Product Desipn 6 { Finance iR
21 Production Plan[&_ 7 | Personnel
3 " Control 8 | Secretarial 1 3 = THIMH
4] Purchasing 9 | Gen. Mngt.
5| Marketing
IMITATION,
i
2
3
INDUCTION,
i System Flexibility + 4 0is 19 0i1 2
2 Cost - Product design b4 D16 |8 016 1
3
4
5

CONTROL. PLAN. OR AIM,

Planned design time

NOTES
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0 1
TYPE,
PRODUCTION PLANNING (2) DIMENSIONS (1)
CQODE ., DESCRIPTION,
2] 1 1 Size - Measured (tooling)
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OUTPUT VARIABLE

1]

NAME,
Size Measured - Tooling

‘1 DEFINITION,

The actual size of a tool dimension as found by measuring it

-1 INITS,
Length, Angle, Weight.

-} FUNCTION,

Product Design Finance

Production Plan'élf Personnel

Control Secretarial

Oimg

nsi

0N

woJoo |- i

Purchasing Gen. Mngt.

FE IS I = ]

Marketing

(%]

L LIMITATION,

. Reject G f)

Scrap GT?)

3
4
5

o

. |CONTROL PLAN, OR AIM,

Dimension - Size & Tolerance - as designed

. {NOTES
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3
TYPE.,
PRODUCTION PLANNING (2) TIME (3)
COLE, DESCRIFPTION,
2 13 1§ Toocling time
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OUTPUT VARIABLE g2 31011

4 NAME,
Tooling Time

‘| DEFINITION,

The time taken from the cbmpietion of a new design of product
to the completion of the tooling reguired for it's manufacture

4 WITS,
Time: Weeks, days, hours, mins.

-] FUNCTION,
1] Product Design 6 | Finance ?
2| Production Plan‘g‘/ 7 { Personnel !
3 " Control 8 | Secretarial 2§ 3= Yim
41 Purchasing 9 { Gen. Mngt.
5] Marketing
- LIMITATION,
1
2
3
- | INDUCTION,
. Cost Production planning +ot Of © 8_ 071 10
2
3
4
(5]

. JCONTROL. PLAN, OR AIM.

Tooling schedule

. [NOTES
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QUTPUT VARIABLE 013121013

1.} NAME,
Load - Work Centre

2. DEFINITION,

The amount of work on order for manufacture at a given work
centre, at a gjven point in time.

3.} UNITS,
Products. M/c hrs or Man hrs
4.] FUNCTION,
1] Product Design 6 | Finance ?
2] Production Plan'g 7 | Pergonnel !
3 v Comtrol {¥ | 8 | Secretarial 3 2| = joafl,Cqp
4] Purchasing 9 | Gen. Mngt,.
5| Marketing
5.1 LIMITATION,
1
2
3
6.4 INDUCTION,
; 1 Free capacity - work centre Py oJot3f2 |1l4f2 o
, | SHITCH at Zero to:- '
3 | Overload - work centre ++ P32 1§53t o0
4
5

7. CONTROL PLAN, OR AlM,

Planned work centre capacity

8. |NOTES

An increase in "load - work centre” reduces free capacity
(03214) until zero, when it becomes Overload (03215).
Overioad is negative Free capacity.
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. OUTPUT VARIABLE 0t3l210]5

1.4 NAME,
Capacity - Factory

2| DEFINITION,
The maximum possible product output which can be completed in a

factory, with the present level of resources, during a specifie
period. of-time—

d

3.3 WNITS,
Products, M/c hrs or Man hrs per period

4.| FUNCTION.
1] Product Design 6 | Finance ?
2] Production Plan'é 7 | Personnel !
3 " Control d 8 | Secretarial 3 2|= foag, dap.
4| Purchasing 9 | Gen. Mngt,
5] Marketing

>-J LIMITATION, L
1 Production + ot Max {10135 |0} 11 511
2
3

6.1 INDUCTION, ¢
; Free capacity - factory + ¢ o312 131 1]0
P SWITCH at zero to:-
9 Overload - factory + ¥ 01312 14§86 2{0
4
5

7. CONTROL PLAN, OR AIM.

Planned Factory capacity

8. [NOTES

An increase in "Capacity - factory" increases "Free capacity"
(03213), but this is reversible and a reduction reduces
03214 to zerc. When it becomes "Overload - factory" (03216)
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OUTPUT VARIABLE 0] 31 2] 0|8

" ngl
Capacity - Work centre

¢ DEFINITION,

The time in M/c~hours or Man hours available on a machine, or
other work centre type, for useful work {Load), during a given

period
Lt
Products. M/c hrs or Man hrs per period
-4 FUNCTION,
1| Product Design 6 | Finance
2] Production Plan'g 17 Personnel |
3 "  Control / B8 | Secretarial 3 2 1= toad,
4| Purchasing 9 { Gen. Mngt.
5| Marketing
L LIMITATION,
1 Load work centre Pt Max O3 2 {0 I35
2
3
- INDUCTION.
" Free capacity - work centre 44 0§32 11 |4 |1
SWITCH at zero to:- '
3| Overload - work centre 3 ol3i2. 11 5 12
4
5

. {CONTROL PLAN, OR AIM,

Planned w/c capacity

- NOTES

A reduction in "capacity - work centre", reduces free capacity
(03214) until zero, when it becomes an Overload (03215)
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CUTPUT VARIABLE 013

1M« Loap VARIATION - Amplitude

both sides of the mean load level.

‘| DEFINITION, The variation of Toad in a factory with time, on

 WNITS, .
% mean Toad. (- x #)
+{ FUNCTION,
1] Product Design 6 | Finance
2] Production Plan'g 7 | Personnel ]
3 " Control 4 8 | Secretarial = oad Cdﬂ
4] Purchasing 9 | Gen. Mngt.
5{ Marketing
S LIMITATION,
1
2
3
INDUCTTON.
Controlability oy 019 01212 |0
L 2
3
4
5

. {CONTROL PLAN, OR AIM.

Planned lgad

- {NOTES

This variation is high with multi-cycle ordering
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OUTPUT VARIABLE 013 }2 113

1 " 1
NAME FREE CAPACITY - factory

2.] DEFINITION, Unused capacity available for new work 1in a factory

3.} UNITS,
Products, M/c hrs or Man hrs per period
4.] FUNCTION,
1} Product Design 6 ] Finance
2] Production Plen'g T { Personnel i
3 " Control |V}8|Secretarial 3 § 2} Uoad/cab.
4| Purchasing 9 | Gen. Mngt.
5] Marketing
2.1 LIMITATION,
1
2
3
6.1 INDUCTION.
. Flexibility + b 0319 19 g{1111ic0
3
4
5

7.1 CONTROL PLAN, OR AIM,

Planned factory capacity

8. |NOTES
A common synonym is "idle time - no work"
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QUTPUT VARIABLE 013 |2 114

T4 NAME,
FREE CAPACITY - Work Centre

2| DEFINITION, Unused capacity available for new work at a work
centre
3.} UNITS,

Products period. M/c hrs period Man Hrs Period.

4.4 FUNCTION.
1] Product Design 6 | Finance
21 Production Plan'g |7 Personnel !
3 v Control |V |8} Secretarial 3 §2¥F Lpad/cap
4] Purchasing 9 | Gen. Mngt.
5| Marketing
5.1 LIMITATION,
1
2
3
6.} INDUCTION.
] Flexibility + + 01919 jo{tit1]oO
2
3
4
S

7. |CONTROL PLAN, OR AlIM.

Planned work centre capacity

8. INOTES
A common synonym is "Idle time - no work"
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OUTPUT VARIABLE Of 3121115

-1 * 3
NAME OVERLOAD - Work Centre

DEFINITION. Any Toad assigned to a work centre which is in excess
of work centre capacity

3.1 UNITS,
Products. M/c hrs Man hrs.
4.1 FUNCTION,
1} Product Design 6 | Finance
2} Production Plan'g | 7 | Personnel ]
3 " Control |V |8 | Secretarial 3 2 £ Lpad/cap
4] Purchasing 9 | Gen. Mngt.
5] Marketing
5. ] LIMITATION,
1
2
3
6.1 INDUCTION,
1 1 Orders overdue v ol 3t 41071110
2
3
4
5

7.1CONTROL PLAN, OR AIM.

Planned work centre capacity

8. |NOTES

Overload is a Management error. Overload is negative "Free
Capacity" {03214)
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OUTPUT VARIABLE 033 21136

1.
NAE:  overLOAD - Factory

2] DEFINITION:  fAny Toad accepted by a factory which is in excess
of factory capacity

3. LNITS,

4.} FUNCTION,

1] Product Design Finance

Production Plan'b Personnel I

Secretarial 3 2 F Lbad/cab

Lo e R I

Purchasing Gen. Mngt.

2
3 " Control }vY
4
5

Marketing

5.1 LIMITATION,

1

2

3

6.1 INDUCTION,

Sales orders overdue +

-+
<
()
ol
<
o
wad

| Ko

7.1CONTROL PLAN. OR AlM.

Planned factory capacity

8. |NOTES
“Overioad" is negative "Free capacity”
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OUTPUT VARIABLE

TYPE,

PRODUCTION CONTROL (3) TIME  (3)
CODE, DESCRIPTION,
31310111 Throughput time - manufacture

012} Set-up time/0p.

013 e " /work centre/period

014

015 Operation time/Op

016 " " Jyear/work centre

017

018

019 Idle time - No Operator

110 " N Waiting help

T ! " Total

112

113

114 1 Down time/year/work centre

1157 Waiting time

116 Storage time
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OUTPUT VARIABLE ¢l 3130t

T4 NAME,
THROUGHPUT TIME

2| DEFINITION, The time taken by one unit of material to pass
through a factory, or Hrash o Specified. portion of i material /Iow
S&ﬂtm.

3. WITS. _
Time: Weeks, Days, Hours.
4.} FUNCTION,
1] Product Design 6 J Finance
2| Production Plan'b 7 { Personnel i
3 " Control IV | 8| Secretarial 343 F Time
4] Purchasing 9 | Gen. Mngt.
5} Marketing
S JLIMITATION,
i
2
3
6.1 INDUCTION,
] Stocks - total + 4 0 13 4 01511
2 Customer service time PN 0 5 13 10231
3 IF and only IF: T
4 Make for stock or to order - 5 13 113118 10
5

7. | CONTROL PLAN., OR AIM,

Lead time - Manufacture

8.|NOTES  Throughput time does not always affect sales delivery
time, if products are made for stock.

The term "throughput time" can also be used, if qualified, to
cover particular segments of the material flow system. e.g.
"Component processing throughput time" covers the segment
between Material & Finished part stores.
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OUTPUT VARIABLE D13 310 E]

14 NAME,
SET-UP TIME/OP

Z. .
DEFINITION: The time taken on a machine or other work centre, to

remove unwanted tooling used for previous part(s) and install
new tooling for next part(s).

3.1 UNITS,
Time: Days, Hours or Minutes per operation.
4.1 FUNCTION,
1} Product Design 6 | Finance ?
2] Production Plan'g 7 { Personnel !
3 » control ]V| 8| Secretarial 3 3 = TIMY
44 Purchasing 9 | Gen. Mngt.
5} Marketing
S.3LIMITATION,
i
2
3
6.1 INDUCTION,
. Throughput time + 4 O] 3 3j0)T7¢1 |0
| 2 ]Set-uptime/period/work centre bt gy 31 310l311 10
3 {Cost - setting-up t + Q1 61842 4311
4
S

7. JCONTROL PLAN, OR AIM,

Planned machine set-up time

8. [NOTES
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OUTPUT VARIABLE B 1313 10 |3
1. ,
NAE L SET-UP TIME/WORK CENTRE/PERIO0
2.4 DEFINITION, Time spent by a machine, or other work centre being
set-up, during a specified period of time.
3.3 UNITS.
Time: Days, Hours or Minutes per period
4.1 FUNCTION,
1] Product Design € | Finance ?
2] Production Plan'g 7 { Personnel 1
3 "  Control [/} 8] Secretarial 30 3= JIme
41 Purchasing 9 ) Gen., Mnpgt.
5] Marketing
5.1 LIMITATION,
1
2
3
6.} INDUCTION,
1 | Capacity - work centre roy 0f3f2 Jolsg]lz2
| 2 | Cost - Setting-up 44 0j6 18 (213110
3
4
5

7.1CONTROL PLAN, OR AIM,

Planned set-up time/period

8. INOTES

See also "set-up time per operation” (03302) and "set-up quantity"
(P307)
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OUTPUT VARIABLE 3 5'
1. .
NAME OP.TIME/ operation
2. DEFINITION,

on one part.

The time taken to complete a particular operation

3 WITSvr g . Days, H firs, Mins or Secs. per operation
4.} FUNCTION,
1} Product Design 6 § Finance ?
21 Production Plan'g 7 | Personnel ,_é,a
3 v control | /] 8] secretarial 3 = | TINE
4] Purchasing 9 | Gen. Mngt.
5

Marketing

5. 1 LIMITATION,

1
2
3
6.1 INDUCTION,
Throughput time + % 3 171
Cost (Prod) - Direct total 4 6 ]
X 4 3 1

| 2
a { Load - Work centre
4
5

7. FCONTROL PLAN. OR AIM,

Standard time

8. |NOTES
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OUTPUT VARIABLE 01313 10 |6

1. .
NAME:  0p_TIME/YR/MORK CENTRE

2.
DEFINITION' the total time that a particular work centre is
being operated, during a specified period of time

3.FANITS,
Time: Weeks, days, hours mins. per year
4.4 FUNCTION,
1} Product Design 6 | Finance ?
2] Production Plan'g 7 | Personnel ]
3 v Control }V] 8] Secretarial 34 3F 4 INE
4} Purchasing 9| Gen. Mngt.
5] Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION.
, | Load - work centre Pt jol3l2 o3
2
3
4
o)

7.} CONTROL PLAN. OR AlIM.

Pianned capacity

8. |NOTES
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OUTPUT VARIABLE 013 3 {10149

1.
NAME«  IDiE TIME - NO OPERATOR

2 DEFINITION, Time during which a work centre is idle due to lack
of an operator, during a specified period of time

3.1 WNITS,
Time: wrrks, days, hours or mins., per period
4.] FUNCTION,
1| Product Design € {1 Finance ?
2} Production Plan'g 1§ 7 | Personnel !
3 " Control v 8 | Secretarial 3 3 =[TINE
4| Purchasing 9 | Gen. Mngt.
51 Marketing
3.} LIMITATION,
1
2
3
6. ] INDUCTION,
P Idle time - Total 4 JO13 13 11 1]
o | Throughput time t4 o33 jo 1)1
3
4
3

7. | CONTROL PLAN. OR AIM.

Planned idle time

8. INOTES
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OUTPUT VARIABLE 013

T4 NAME,
IDLE TIME - WAITING HELP

for help, during a particular period of time.

| DEFINITION, Time during which a work centre is idle, due to waiting

3.] INITS.
Time: Days, Hours or minutes per period
4. FUNCTION,
1] Product Design € | Finance ?
2} Production Plan'g 7 } Personnel i
3 " Control ¥ | 8 | Secretarial 3 = TIME
4| Purchasing 9 | Gen. Mngt,
3] Marketing
5.1 LIMITATION,
1
2
3
6. INDUCTION,
5 Idle time - Total S I 1 H
P Thraughput time + 4 013 011 |1
3
4
5
7. [CONTROL PLAN, OR AIM,
Planned idle time
8. [NOTES
Inctudes waiting for Manager, Foreman, Inspector, Maintenance,

Setter, etc.
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1]

OCUTPUT VARIABLE O
1.4 NAME,

(Y5
Ead
-

IDLE TIME -~ TOTAL

2, DEFINITION, Total time during a give pericd, when a work coentre is
serviceable lut idle.

3.] NITS, Time: Days, Hr., on Mine. pei period
4.] FUNCTION,
1} Product Design 6 | Finance ?
2} Production Plan'g 7 { Personnel !
3 " Control |V |81 Secretarial 33 vue
4] Purchasing 9 | Gen. Mngt.
51 Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION.
. Capacity - Work centre + 4 ofl3jJz0|i81f2 o
2 Free Capacity - work centre b d OF312 11141z |o
3
4
5

7.1CONTROL. PLAN, OR AIM,

Planned idle time

8.INOTES 1dle time Total = "Idle time-no operator® 63309

plus "Idle time - Waiting help" ©3310. it does NOT include
"Free Capacity work centra”. 03214. (for which "Idle time -
no work™ is a synonym).
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CUTPUT VARIABLE Q|2 B 114

NAME ,
DOWN TIME/ ¥R / WORK CENTHL

4 DEFINITION, Time during waich a work centre could not be

operated, because it had breken down, during a specified
period of Lime.

UNITS, Time : Dayc, hours or wins. per period

FLNCTION,

1{ Product Design 6 | Finance ?

2] Production Plan'g | 7] Personnel i

3 " Control | | 8 | Secretarial 3 B = Tige
4| Purchasing 9 { Gen. NMngt.

51 Marketing

LIMITATION,

1

2

3

INDUCTION,

, | Capacity - Work centre o4 0 |3 t 2 {08
2 Cost ‘Prod} - Maiutenance t+ + & g - 1
g | ¥ree Capacity - VWork centre +od o § 291 4
4

5

CONTROL PLAN, OR AIM.

Planned down time

8. INOTES
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OUTPUT VARIABLE o 13 B 115

T4 nName,
WAITING TIME

2. DEFINITION, The time spent by Materials waiting for useful work
twu be done on them, during o specified period of time.

3.3 NITS,
TIME: Days, hrs or Mins. per pw :od
4.1 FUNCTION,
1] Product Design & | Finance ?
2] Production Plan'g ] 7 { Personnel i
3 " Control |V |8 | Secretarial 303 F TRMB
41 Purchasing 9 { Gen. Mngt.
5] Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
. Throughput time + 4 |3 i3 o{l]l o
3
4
5

7. ] CONTROL PLAN., OR AIM,

Flanned waiting time

8. {NOTES

1. Waiting Time = Throughput time - Op.time
2. Waitlay Time includes storage time
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CUTPUT VARIABLE C 3 13 lteé

1.4 NAME,
STORAGE TIME

2. DEFINITION, The time during which paterials, at all stages of
conversicr, are held in stores, during a specified reriod ¢f

[N 1 =1

3 WNITS, 7

Weeks, Duys or Hours per pericd

4.1 FUNCTION,
1] Product Design 6 | Finance
2] Production Plan'g 7 | Personnel I
3 " Control |V | 8] Secretarial JOg3 {4 i
41 Purchasing 2 | Gen. Mngt.
5] Marketing
5. JLIMITATION,
1
2
3
6.1 INDUCTION,
¢ fFnroughpat time + ¢ (CJ SCRN SN oI i 1iC
2
3
|4
5

7. |CONTROL PLAN, OR AIM,

Flannea storage time

8. INOTES
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OUTPUT VARIABLE 4
TYPE.  pRODUCTION CONTROL (3) QTY STATE (4)

CODE, DESCRIPTION,

3| 4

oo e B o S ol 2 i 0 i o 3 e J |

WO~ s omha—

Stocks - Finished products
" Purchases

Components - Made

Work-in-progress
" Total

Shortages

Orders overdue

Stock variation amplitude

Sales orders owerdue
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OUTPUT VARIABLE o B t4}o 11

NAME,
3TOCK3 - PIMISHID PRODUCLS

4 DEFINITION, Thie guantity of & product, or products which are
held in store ready for sale, orn & given date.

UNITS. Each or € {(at W.C. Value)}

FUNCTION,

1] Product Design 6 | Finance ?

2} Production Plan'g 7 | Personnel |

3 » Control }V |8 | Secretarial 3 4 % oty bia
4] Purchasing 9 | Gen. Mngt,

6] Marketing

LIMITATION,

1

2

3

INDUCTION,

4 Stocks - Zotal + 4 0 13 |4 R N S
2 Throughput time + 4 SINE KO MO KON S X
3

4

k)

CONTROL PLAN. OR AIM,

Stock programme

NOTES
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OUTPUT VARIABLE G

()
[
0
i)

NAME , L
STOCKS - PUPCHASES

DEFINITION, The quantity of purchased direct mater izl held in
stores on & gilven date.

UNITS, )
kach oy I (at w.2. value)
FUNCTION,
1] Product Design 6 { Finance
2] Production Plan'g 7 | Personnel J!%qu 11
3 " Control | V|8 ]Secretarial 1 F QFy ptage
4| Purchasing 9 | Gen. Mngt.
51 Marketing
LIMITATION,
1
2
3
INDUCTION,
1 cTocks - Total oA D |3 4 1G5 11 40
o | Throughpu' time b4 S 310 1321 |2
3
4
8

CONTROL PLAN, OR AIM.

Stock budget

NOTES

Includes all purchased direct materials and parto.
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OUTPUT VARIABLE o 13 alc i3
1‘ NMEI
STOCKS - FINISHED COMPONEWTS — Made
2. DEFINITION, The quancity of components held in stores on a given
date, which were made in the factory and are completed ready
for assembly.
3.] WNITs, Each of £ (at W.c. value)
4.} FUNCTION,
1] Product Design 6 | Finance
2] Production Plan'g 7 | Personnel !
3 " Control | ¥] B | Secretarial 3 844 uy|state
41 Purchasing 9 | Gen. Mngt.
5] Marketing
>-§ LIMITATION,
1
2
3
6.1 INDUCTION.
1 stocks - Tetal + OF 3] 40571
5 Thioughput time + o4 ¢l 3t 3o it 1
3
] 4
5
7. {CONTROL PLAN, OR AIM,
Stcok bLadget
8. |NOTES
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OUTPUT VARIABLE o]

1
e
o
[eh

b ngl
STOCKS: of W.I.P

DEFINITION, The guantity of materials of various stages of
convarsicn: which is held in a factory, excluding any
Ihald in controllied stores.

WITS
' Fach of £ (at w.c. value)

FUNCTION,

1} Product Design 6 | Finance ?

2] Production Plan'g 7 | Personnel !

3 " Control |V] 8] Secretarial R4 ey jrate
4] Purchasing 9 | Gen. Mngt.

S5t Marketing

LIMITATION,

1

2

3

INDUCTION,

; Stoucks - Tatal + 4 oi3 4 K I |1 P
2 Throughput time 4 4 01313 ©© B I B
3

4

5

CONTROL PLAN. OR AlM,

Stock budget

NOTES  Excluces: scaght materials in storas (03402), Made
Compounents in a "Finished parts score” (C3403) and
Flinished groducts a a "Finished produci store® {034C1°.
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OUTPUT VARIABLE o 13

: |

™
o

T4 NAME,
STOCKS -~ TQTAL

2. DEFINITION, ~11 the materials at all sLages of conversion,
neld in the stores and workshors of a company .

3.1 UNITS,
Each or £ (at w.c. value)
4.1 FUNCTION,
1} Product Design 6 | Finance ?
2} Production Plan'g 17 { Personnel ]
3 “ Control |V]8{secretarial 3§44 T Oty btage
4| Purchasing 9 | Gen., Mngt.
5} Marketing
5.1 LIMITATION,
1
2
3
6. INDUCTION.
; Investment - Stocks & WIP + 4 otals o 1 Jo
Cost{P rod}~ Indirect(handle & Store) + + 6ls|2io{r lo
3 Storage time 4 4 Op:t3 11 je i lo
14
5

7. JCONTROL PLAN, OR AIM,

ctock hdget

8.INOTES Includes: Finished products (034C1); Purvhases (01402);
Finished
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QUTPUT VARIABLE c B 4 {0 16

1] NAME,
SHORTAGE S

2| DEFINITION, Parts missing from scks required to complete an
assembly programne '

3. S,
WNIT tEach
4.] FUNCTION,
1] Product Design 6 | Finance
2] Production Plan'g 7 | Personnel |
3 "  Control | | 8 | Secretarial 3 4 F Qv ptat
4} Purchasing 9 | Gen. Mngt.
5] Marketing
5.1 LIMITATION,
1
2
3
6. | INDUCTION,
4 Tdle time - Total + 4 Gl 33 L {1141
2 Throughpul time O Op 312 o
3
4
5

7. 1CONTROL PLAN, OR AIM.

Parts Ti:t

8. I1NOTES




205

OUTPUT VARIABLE Cl3id p VvV

1.4 NAME,
ORTERS OVERDYE (Mfgr)

2. DEFINITION, Shop orders still not completed, for which due
dates have already passed,

3. .
UNITS NO

4.3 FUNCTION.,

1] Product Design

Finance f

Personnel t

Production Plan‘g
Secretarial _ 3§ 4 F Gty ISta

Lo E - L

Purchasing Gen. Mngt.

2
3 " Comtrol |V
4
5

Marketing

5.1 LIMITATION,

1

2

13

6.1 INDUCTION.

Throughput time 4 4 oL 31 3j0f1t1

=

ma:-wlto

7. CONTROL PLAN, OR AlIM,

Shop Orders

8. |NOTES
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OUTPUT VARIAEBLE O[3 )4 C F

1.4 NAME,
STOCK VARIATION - AMplitude

2.| DEFINITION, The variation of stocks on both sides of the main
stock levael, during a specified period of tinw

3.0 INITS,

% mean value (¥ X %)

4.1 FUNCTION,

Produet Design Finance

Production Plen'g Personnel

cad

" Control Y Secretarial 4 = dty |stage

w e (3 j®

Purchasing Gen. Mngt.

Marketing

MITATION,

I-'Et]‘ith-wl\'il-'

2

3

6.} INDUCTION,

*2
[

; Controlability 4 ol212 Jo {2

2
3
4
5

7. 1CONTROL PLAN. OR AIM.

Nil variation

8. INOTES

Ref: Pmrfect Flow projeci Burbidge.
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OUTPUT VARIABLE

A 2]
TINAME,  caims ozpERS - OVEADUE
2. DEFINITION, Szles orders which have not been delivered +o
customers by their promise Jlates, at a particulsr moment in
time.
3.7 UNITS,
No.
4.} FUNCTION,
1} Product Design 6 | Fipance
2} Production Plan'g_ 7 | Personnel
3 " Control |¥ | 8 | Secretarial 4 oty Stpte
41{ Purchasing 9 3 Gen, Mngt.
5] Marketing
5.1 LIMITATION,
1
2
3
6.} INDUCTION,
1
2
3
4
5
7. 1CONTRCL PLAN, OR AIM,
Quotation
B.{NOTES
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QUTPUT VARIABLE 5

TYPE:  pRODUCTION CONTROL (3)  QTY RATE (5)
CODE, DESCRIPTION,
3] 510{ 1] Production/period

012} Scrap/Period

01 3| Waste/Period

014

015

0] 6t Rejects/Period

0] 7% Requirement quantity/Period
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OUTPUT VARIABLE 0315 o

=
—

NAME

TROMICTION

DEFINITION, The quantity of a product which is ronpleted ready
for rale in & given period of time

MITS, Mo. per reriod

FUNCTION,

1| Product Design 6 § Finance ?

2] Production Plan'g | 7 | Personnel i

3 " Control |/} 8 { Secretarial FHT 7 Qtv|Reie
41 Purchasing 9 | Gen. Mngt,

5] Marketing

LIMITATION,

1

2

3

INDUCTION,

] Bxoenditars 4+ 4 D15 8 2Pl
| 5 | Preductivity bt alyle b 1sl1
3 | Cost - Total pe: pisce £y 0ir 18 |z 2
4

5

CONTROL PLAN. OR AIM,

Production programme

NOTES

If production inereases. Indirect costs are sharad by
mox- produ stz end total cost per pilece falls.
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OUTPUT VARIABLE G 315 10 2

NAME
SCRAP

DEFINITION, o, quantily of components, or of pari-worked materiale)]
which are made unsuituble for prodvecticn due to errors in provessing
in a give time period,

WNITS,
Mo, per peried
FUNCTION,
1| Product Design 6 { Finance ?
!
ti Plan' g 7 { Pergonnel _
21 Production &/ ‘E:jﬂ'5 —
3 "  Control 8 | Secretarial -
4] Purchasing 9 | Gen, Mnpgt.
S| Marketing
LIMITATION,
1
2
3
INDUCTION,
5 Coslt (Prod) - Direct mtc + o4 3 1€ {8 LEI7HT 10O
2
3
4
5

CONTRCL PLAN., OR AIM,

Scrap allowance

NOTES

Scrap cannot be reccvered. Rejacts can be rapaired (0350§)
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OUTPUT VARIABLE 61315 {7 13

NAME.,
WASTE

DEFINITION, The cuantity of material which is wastec Jvring
processing - eq &wart ir marbining - during & given pariod »f tiao

UNITS, Weight per perind
FUNCTION,
1] Product Design 6 | Finance ?
21 Production Plan'* 7 | Personnel E
3 " Control |v¥ ] 8| Secretarial 345 1= guy|rat{e
41 Purcheasing 9 {1 Gen. Mngt.
5] Marketing
LIMITATION,
1
2
3
INDUCTION,
Cost (Prcd, - Direct mtz + + ol e L 171y o
2
3
4
5

CONTROL PLAN. OR AIM,

Planned Waste

NOTES
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OUTPUT VARIAELE

* NME!

REJECTS

DEFINITION,

The guantity of parts made unsuitable for nroduction,

due to errors tn protessing, in a ¢iven pevioed, wiich nan

be repaired.

UNITS,
No. per period
FUNCTION,
11 Product Design 6 ] Finance ?
2)] Production Plan'ﬁ_ 7 | Personnel ﬁ.!...
3 v control |V | 8] secretarial 30 7 e Rrete
4} Purchasing 9 | Gen. Mngt.
5{ Marketing
LIMETATION,
1
2
3
INDUCTTON,
. Coust Prod - Direct Material + 4 cEste L 17 1L
L2
3
4
5

CONTROL. PLAN, OR AIM,

Planned rejects.

NOTES

Rejects are repairabls.

Scxap cennot ke rzoovered (03E8C2)
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QUTPUT VARIABLE LI SO S l
1] NAME .,
REQUIREMENT OUANTITY
2. DEFINITION, 9k~ total quantity of a counponent which is required
ir a given p2ried of tima,
3.
WNITS, hoLpar period
4.] FUNCTION,
1] Product Design 6 | Finance ?
2} Production Plan'§_ 7 | Personnel 1
3 * Control I |8 Secretarial 385 9 cHy Rave
4} Purchasing 9 ] Gen. Mngt.
5§ Marketing
5.1LIMITATION,
i
2
3
6. INDUCTION,
. Expenditurs + 4 6 g D 21110
2
3
4
5
7. 1CONTROL PLAN, OR AIM,
Production progranme
8. NOTES
Inzludes itsserbly, and spares sales.
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QUTPUT VARIABLE

TYPE,

PURCHASING (4) TIME (3)

CCDE,

DESCRIPTION,

4

3

O 1] Supply time - purchases
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OUTPUT VARIABLE w14 I3 o 1
1 NAME,
SUPFLY TIME - purchases
2. DEFINITION: The time interval betwean placing a purchase order
and receiving delivery of the goods.
3.1 WNITS, ,
Time; werks, Days, Hrs.
4.] FUNCTION.
1] Product Design l 6 | Finance ?
21 Production Plan'é 7 | Personnel _ !
3 " Control 8 | Secretarial 4 2| =1Tine
4} Purchasing ¥ |9 | Gen. Mngt.
5] Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION.
; Flexibility + 4 efatl2 0 1>
2
3
4
5
7. LCONTROL PLAN, OR AIM,
Lead time - purchases
8. {NOTES
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DUTPUT VARIABLE

4
TYPEs pirchAsING (4) QTY STATE (4)

CODE, DESCRIPTION,

41 4 1| Over-due purchases

oo

2| Purchased items
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OUTPUT VARIABLE 014 14 p L
T NAE,
QVERLDUE PURCHARES
2. DEFINITION, Ttems which have not arrivad by the delivery
time speczified in Lhe contract, at a particular momeat in
time.
3.4 WNITS,
No.
4.1 FUNCTION.,
1} Product Design 6 | Finance ?
2] Production Plan'g 7 | Personnel i
3 " Control 8 | Secretarial 4§ 4F sheristaks
4| Purchasing Y 8 | Gen. Mngt,.
5] Marketing
> 1 LIMITATION,
1
2
3
6.1 INDUCT]ON,
; Stortages + 1t o34 b ¥
3
4
5
7.1 CONTROL PLAN., OR AIM.
Turchase Orders
8. |NOTES
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OUTPUT VARIABLE o 4 ¢ i2
T NAME,
DURCHAZED ITEMS
2. DEFINITION, <“he number of different items which are being
[urchased, at ¢ particular moment in time
3.] WNITS,
Ho.
4.1 FUNCTION,
1{ Product Design 8 | Finance ?
2] Production Plan'g 7 { Personnel l
3 "  Control 8 | Secretarial 4 EY Ftage
4] Purchasing Y19 {Gen. Mnogt.
5| Marketing
5. LIMITATION,
i
2
3
6.1 INDUCTION,
; } Value added + 4 o] 6 cj4]2
2 Cost {Mangt) - Purchasinc__r P o} 6 a19)11
3
14
<]
7. CONTROL PLAN, OR AIM.,
Turachase orders
8. |NOTES
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OUTPUT VARIABLE

TYPE:  pURCHASING (4) MONEY RATE  (8)
CODE, DESCRIPTION,
41 6 i Purchase Price
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QUTPUT VARIARLE o i1 fe O
NAME ,
PURCHASE FRICE
f DEFINITION, _ _
i'me price palld pexr unit, for particular furondsed
goods, or uervices.
UNITS, . .
L per unit
FUNCTION,
1] Product Design 6 | Finance ?
2] Production Plan'g 7 | Personnel ]
1 B oA M o
3 " Control 8 { Secretarial opeyptage
41 Purchasing ' | 8 Gen. Mngt.
5] Marketing
LIMITATION,
1
2
3
INDUCTION,
; Cost (Prod} - Total &4 clsle b B L 1o
3
] 4
5

CONTROL. PLAN, OR AIM,

Luotation

NOTES

Bepends parcly on the Markot and pactly on PurgnIsing
Skills.
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OUTPUT VARTABLE 3
TYPEs  waRkeTING (5) TIME (3)

CODE, DESCRIPTION,

513 Distribution time

[ T e

Customer service time

L NG
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OUTPUT VARIABLE 0

[ 3
bad
[
—~
e

T NaME
! DISTRIRLTION T1ME

24 DEFINITION, w7ime taken cy finished products betveecu despatedh
from the factory and delivery to final cusicner

3. wits, Tim:: Weeks, days, hours
4.1 FUNCTION,
11 Product Design 6 | Finance
2] Production Plan'g 7 | Personnel
3 "  Control 8 | Secretarial 5 F 3 F Tlims
41 Purchasing 9 | Gen. Mngt.
5| Marketing Y]
5.1 LIMITATION,
i
2
3
6. ] INDUCTION,
1 | Customer's Sexrvice time $ 4 o513 b b 1
P
3
4
5

7. [CONTROL PLAN. OR AIM,

Cuotation

8. INOTES
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QUTPUT VARIABLE 15 |3 1o R

1.4 NAME,

Customer Service Time

2,
DEFINITION, The time taken between receipt of a customers
order and delivery of the goods.

3.] WNITS, Time: Weeks, days, hours
4.1 FUNCTION.
1} Product Design 6 | Finance
2] Production Plan'g |7 { Personnel _4eg—
3 *  Control 8 | Secretarial 5 §3 o Time
4] Purchasing 9 | Gen. Mngt.
5] Marketing 4
5. LIMITATION,
i
2
3
6.] INDUCTION,
. Sales - Total T+ ols 4§ P B |2
2
3 -
4
9

7.]CONTROL PLAN, OR AIM.

Quotation - Delivery Promise

8. |NOTES
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OUTPUT VARIABLE 5
PR MARKETING (5) QTY STATE (4)

CODE, DESCRIPTION,

5 4 11 Demand VYariation

oo




225

OUTPUT VARIABLE G |5 4 ol
T Nave,
DEMAND. VARIATION
2| DEFINITION, The variation with time in market deman for a product
on both sides of the mean demand rate
3. '
WNITS, s,
4.F FUNCTION,
1| Product Design £ 1 Finance
2} Production Plan'g 7 } Personnel
3 " Control 8 | Secretarial 5§ 4| Quy|stage
4] Purchasing 9 | Gen. Mngt,
5] Marketing L/
5. LIMITATION,
1
2
3
6.] INDUCTION,
1 Sensitivity + ¥ cl2 s p 41 210
W
3
4
3
7. {CONTROL. PLAN. OR AIM,
Mean demand rate
8. {NOTES
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OUTPUT VARIABLE 5
TYPE: MARKETING (5) QTY RATE (5)

CODE, DESCRIPTION,

515 Sales - Home

W —

- Export
" - Total
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OQUTPUT VARIABLE 0 515 [0 L
1.
NAME. SALES - HOME
2. DEFINITION, The quantity of products sold in the home market in
a4 given period of time
3. '
WNITS Oty per period
4.} FUNCTION, -
1] Product Design 6 ] Finance ?
2] Production Plan'g 7T § Personnel i
5 5 # @tyiRate
3 " Contrel 8 | Secretarial :
4| Purchasing 9 | Gen. Mngt.
5| Marketing v
> JLIMITATION,
1
2
3
6.1 INDUCTION,
] Sales ~ Total 4+ 4 01515 101311 o
2
3
4
5

7. 1CONTROL. PLAN, OR AIM,

Sales progranme

8. {NOTESA Sales is completed when goods are delivered to the customer
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OUTPUT VARIABLE 0 }f2
T4 NAME,
SALES -~ EXPORT
2.1 DEFINITION, The quantity of products sold in Export markets
in a given period of time
3. .
UNITS Qty. per period
4.| FUNCTION,
1§ Product Design 6 | Finance
21 Production Plan'é 7 | Personnel
3 "  Control 8 | Secretarial = Pty} rate
4| Purchasing 9 | Gen. Mngt.
5{ Marketing Vi
5.1 LIMITATION,
1
2
3
6.} INDUCTION,
. Ssales — Total 4+ 4 olsl]1 o
L 2
3
4
S
7. |CONTROL PLAN, OR AIM.

Sales programme

. INOTES
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QUTPUT VARIABLE 0 515 |0 |3

1.

NAME.,
SALES ~ TOTAL

2.4 DEFINITION, The quantity of product invoiced and delivered
to custemers in a given period of time
3. .
UNITS Dty. per perieod
4.1 FUNCTION,
1% Product Design 6 | Finance
2] Production Pilan'g |7 | Personnel
3 " Control 8 | Secretarisal 5 | 5 F Qfy Rate
4{ Purchasing 9 | Gen. Mngt.
5| Marketing /
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
1 Revenue + 4 ci6 s p j1if1l {0
2
3
4
5
7. | CONTROL PLAN. OR AIM,

Sales programme

NOTES
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QUTPUT VARIABLE

TYPE,

FINANCE (6) MONEY STATE

(6)

CODE,

DESCRIPTION,

bj 6

—t o et e d — A YDA OOOSO O

Cap1ta1 - Shares
Loans
u Credit
" Cash
# Total
Investment - Land & Buildings
Fixed Assets
" Stocks & W.I1.P
" Miscellaneous
Total
Dbso]escence - Buildings
Fixed assets
" Stocks & W.I.P
" Total
PDebtors
Creditors

Ch O P GO M) eed O WO 00 = TN LN R L0 DD
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OUTPUT VARIABLE ols ls o b
11 NAME,
CAPITAL -~ SHARES
2. DEFINITION,
Money subscribed by share holders to buy shares in
the company
3.} WNITS, £ at a point in time
4.1 FUNCTION.
1% Product Design 6 | Pinance L/ ?
2%} Production Plan’k_ 7 } Personnel
6 §6 § £]1State
3 " Control 8 | Secretarial
4] Purchasing 9 | Gen. Mngt.
5{ Marketing
5. LLIMITATION,
i
2
3
6.1 INDUCTION.
Capital total + 4 o166 o |5} p
|
2
3
4
B

7. |CONTROL PLAN, OR AIM,

Capital budget

8. NOTES
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OUTPUT VARIABLE ols i6 Io é]

1.4 NAME.,
CEP ITAL - LOANS

2.
DEFINITION, Money borrowed. from banks or other sources
3.1 WITS, £ at a point in time
4.1 FUNCTION.
1| Product Design 6 | Finance 4
2] Production Plan'g 7 | Personnel !
3 v Control 8 | Secretarial 6 F O i STATE
41 Purchasing 9 | Gen. Mngt.
5] Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
; Capital - Taotal o4 0tel6 0 {511 |0
2
3
4
5

7. {CONTROL PLAN, OR AIM,

Capital budget

8. INOTES
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QUTPUT VARIABLE

1] NAME,
NAME CH ITAL - CREDIT

{can be + or -).

2| DEFINITION: The difference between money owed by customers
rdue to credit, and money owed to suppliers due to credit

3. ' . . .
WNITS £ at a point in time
4.| FUNCTION.
1] Product Design 6 | Finance
2} Production Plan'g 7 | Personnel
3 " Control 8 | Secretarial £ [STRTE
4] Purchasing 9 | Gen. Mngt.
5] Marketing
S.1LIMITATION,
1
2
3
6.{ INDUCTION,
] Captial total 4 05 |1
2
3
14
5

7. {CONTROL PLAN, OR AIM,

Capital Budget

8. [NOTES
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OUTPUT VARIABLE 61616 [0 4

1. NAME,
CAP ITAL - CASH

24 DEFINITION, Ppetty cash bank credit

3. '
WNITS £ at a point in time
4.] FUNCTION,
1} Product Design ¢ 1 Finance v/
2| Production Plan'g 7 |} Personnel !
3 " Control 8 | Secretarial 6§ 6]= 1 STATH
4| Purchasing 9 | Gen. Mngt.
5] Marketing
5.1 LIMITATION,
1
2
3
6. INDUCTION.,
1 Capital - Total + 4 01616101511 10
| 2
3
4
5

7. |CONTROL PLAN, OR AIM,

Capital Budget

8. INOTES
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OUTPUT VARIABLE gl 61610 5|

1. NAME,
CAP ITAL - TOTAL

2. DﬁFINITlm, A1l the assets owned by a company, including fixed
circutating and liquid capital

3.0 UNITS,
£ at a point in time
4.1 FUNCTION,
1] Product Design € | Finance v
2] Production Plan‘g_ 7 | Personnel l
3 Y  Control 8 | Secretarial 5 6 = £ STATE
4} Purchasing 9 | Gen. Mngt.
5] Marketing
5.1 LIMITATION, L
1 { Production PA Maxtolslsfolils
2
3
6.1 INDUCTION, C
1
2
3
4
5

7.1CONTROL PLAN, OR AlM,

Capital Budget or AIM

8. 1NOTES
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OUTPUT VARIABLE 01ls
14
INVESTMENT- LAND & BU ILD INGS
2 DEFINITION, Capital tied-up in land & buildings
3.} WNITS, . . .
f at a point in time
4.] FUNCTION,
1] Product Design 6 | Finance
2} Production Plan'g 7 | Personnel
3 ¥ Control 8 | Secretarial = £ BTA
41 Purchasing 9 { Gen. Mngt.
5§ Marketing
S 1LIMITATION,
1
2
3
6.8 INDUCTION,
. Investment - Total to4 140
2
3
4
5
7. 1CONTROL PLAN, OR AIM,
Investment budget
8. INOTES
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OUTPUT VARIABLE 016 |6 07

1. ,
NAME INVESTMENT - FIXED ASSETS

2. DEFINITION,

Capital tied-up in Machines and fixtures

31 NITS, £ .at a point in time
4.} FUNCTION,
1| Product Design 6 | Finance v ?
2| Production Plan'g 7 { Personnel _ !
3 " Control 8 | Secretarial 6§ 6= § STATE
4} Purchasing 9 | Gen. Mngt,
5] Marketing
5. P LIMITATION,
i
2
3
6.1 INDUCTION,
1 Investment - total e Ot6 6 10 10§ 1
2
3
4
5

7. |CONTROL PLAN. OR AIM,

Investment budget

8. |NOTES




238

OUTPUT VARIABLE 0 6 16 j0 |8

1) NaME,
NAMES  [NVESTMENT - STOCKS & WIP

2 DEFINITION,  Capital tied-up in stocks and work in progress

3.0 WNITS,
f at a point in time
4.] FUNCTION,
1] Product Design 6 | Finance 4 ?
2] Production Plan'g 7 | Pergonnel !
3 Control 8 { Secretarial 6 6f= § STATEH
4{ Purchasing 9 | Gen. Mngt.
5] Marketing
S.ILIMITATION,
1
2
3
6.1 INDUCTION,
1 4 Investment - total vt 01616 11 {0 |1
| 2
3
14
]

7. ] CONTROL PLAN. OR AIM,

Investment budget

8. |NOTES




OUTPUT VARIABLE O[6 16 [C |9

T4 NAME,
INVESTMENT - MISC

| DEFINITION.  pupchased stocks and shares, bank deposits and
aother investments outside the company

3.8 UNETS, .
£ at a point in time
4.J FUNCTION,
1] Product Desilgn & ] Finance b
2] Production Plan'g 7 | Personnel
3 " Control 8 | Secretarial 6 § =|£ $TATRE
41 Purchasing 9 | Gen. Mngt.
3] Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
] Investment -~ total + ot glofe {1 |01 {0
[ 2
3
] 4
5

7. CONTROL PLAN, OR AIM,

Investment Budget

8. INOTES
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QUTPUT VARIABLE 0161611 0_]

1.4 NAME,
INVESTMENT - TOTAL:

2. DEFINITION, The total of aill the investments of a company

3. .
LTS £ at a point in time
4.{ FUNCTION,
1] Product Design 6 | Finance 4 ?
2] Proguction Plan'g 7 | Personnel _ {
3 " Control 8 { Secretarial 64 6ij= [ SITATE
4] Purchasing 91 Gen. Mngt.
5| Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
1 Cash R
o | Profitability ok 0f9
3
-
5

7.1 CONTROL PLAN, OR AIM,

Investment budget

8. {NOTES
Investment is to capital as Toad is to capacity
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QUTPUT VARIABLE 1 f]
14 NAME
OBSOLESCENCE - Buildings
2 DEFINITION,

Loss of value due to the development of new and
more economical types of building or lecation.

3. . . . .
INLTS f at a point in time
4.4 FUNCTION,
1} Product Design 6 | Finance
2| Production Plan'g | 7§ Personnel
3 " Control 8 | Secretarial = 1 STATH
4| Purchasing 9 | Gen. Mngt.
5] Marketing
5.] LIMITATION,
il
2
3
6.1 INDUCTION,
4 Obsolescence total I EN N
5 Cost - Total 2 1511
3
4
S

7. |CONTROL PLAN., OR AlM.

Forecast

8. INOTES

Buildings may become obsolete due to such factors as the cost of
maintenance, heating, lighting etc., or because their location
makes it difficult to recruit employees or invelves excessive
costs (high rates for example).
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OUTPUT VARIABLE

14 name,

OBSOLESCENCE - FIXED ASSETS

DEFINITION: {955 of value due to the development of new and
more economical types of plant or equipment.

3. WITS, o
£ at a point in time
4.] FUNCTION,
1§ Product Design 6 § Finance
2] Production Plan'g 7 § Personnel
3 " Control 8 | Secretarial = ] SHATE
4§ Purchasing 8 | Gen. Mngt.
5] Marketing
S JLIMITATION,
1
2
3
6.1 INDUCTION,
] Ubsolescence total THa&LT
2
3
4
7]

7. {CONTROL PLAN. GR AIM,

Forecast

8. INOTES
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OUTPUT VARIABLE Q6 61113
. .
NAE:  OBSOLESCENCE - Stocks & WIP
2 DEFINITION, A reduction in the value of stocks and work in
progress due to changes in a company's product range, or
in the design of it's products.
3.0 NITS,
£ at a point in time
4.] FUNCTION,
1] Product Design 6 | Finance v
21 Production Plan'g 7 | Personnel I
3 v Control 8 { Secretarial 6 6l = F SITATE
41 Purchasing 9 | Gen. Mngt.
5| Marketing }
S.PLIMITATION,
1
2
3
6.1 INDUCTION,
pbsolescence total § 4 ofpe6f6 {1141 jo
o | Capital + 01616 160|512 {0
3
{4
5
7. 1CONTROL PLAN, OR AIM,
Forecast
8. INOTES
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QOUTPUT VARIABLE 016 16 {114

1. NAME,
OBSOLESCENCE - Total

2.
DEFINITION‘TOtal losses due to obsolescence
3.J UNITS,
I at a point in time
4.1 FUNCTION,
1] Product Design 6 | Finance v ?
2] Production Plan' 7 { Personnel I
3 " Control 8 | Secretarial b o = £ STATE
4| Purchasing 9 | Gen. Mngt,
51 Marketing
5.1 LIMITATION,
1
2
3
6.] INDUCTION,
. | Capital +v tofelslofsie
Cost - Total A4 Of 61 812]15] 1
3
4
5

7.1CONTROL PLAN, OR AIM,

Forecast

8. INOTES
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OUTPUT VARIABLE 01 B |1 g]
T4 NAME,
DEBTORS
24 DEFINITION,

Total money owed to the company by customers

3.} WITS, . X ..
i at a point in time
4.1 FUNCTION,
1] Product Design 6 ]} Finance y ?
2| Production Plan'g 7 | Personnel J
3 " Control 8 | Secretarial 6k 6 = E SITATE
4} Purchasing 9 | Gen. Mngt,.
5! Marketing )
5. LLIMITATION,
1
2
3
6.1 INDUCTION,
., | Capital - credit - gpejejofarz
2
3
4
5

7. CONTROL PLAN. GR AIM,

Capital budget

8. |NOTES
Equigﬂent to lending money to customers.
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OUTPUT VARIABLE olel6e 11 16

14 NavE,
CREDITORS

2| DEFINITION.  Total money owed by the company to it's suppliers
of goods & services

3.0 NITS,
i at a2 point in time
4.1 FUNCTION,
1] Product Design 6 | Finance ¥
21 Production Plan‘g 7 } Perscnnel I
3 " Control 8 { Secretarial 6 6f =  SHATE
4} Purchasing 9 { Gen. Mngt.
5] Marketing
5. LIMITATION,
1
2
3
6. [ INDUCTION.
. | Capital - credit Pr of 61 6j0f3ft o
2
3
] 4
5

7. JCONTROL PLAN, OR AIM.

Capital budget

8. INOTES

Equivalent to borrowing money from suppliers
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OUTPUT VARIABLE 6
TYPE, FINANCE  (6) MONEY RATE (8)
CODE, DESCRIPTION,
6] 8 Revenue
Expenditure
Profit

Value Added

Cost (Mngt} - Product design

" ! Production planning
Production Contro)
Purchasing
Marketing

Financial

Personnel
Secretarial

General

Cost({Prod) - Direct Labour (Components)
(1) [} [} Mt'l . n
" ! " Labour (Assembly)
T u n Tota‘[
‘ " Indirect {Handling & Store)
" " " (Maintenance)
" " " {Quality Control)
n u (1] (Sﬁtting)
H H u Tota'l
" ! Total
Customers servicing costs

RN NN et et e — el 3 OO ODOOO OO
OV O GO PO e O D 00~ O T 0 P (O A0 G0~ O 1 B 0 Y
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OUTPUT VARIABLE 0468 P |1

] name,
REE NLE

DEFINITION, Money received for goods and services in a given
period of time.

3. S,
WY £ per period

4.1 FUNCTION,

1] Product Design Finance v

Production Plan'g Personnel I

Secretarial 6 g 8= & RATE

w3,

Purchasing Gen. Mngt.

2
3 " Control
4
5

Marketing

5.1 LIMITATION,

1

2

3

6.1 INDUCTION.

| profit AN 0f618 |0 I3

2
3
4
)

7. JCONTROL PLAN., OR AIM,

Budget

8.INOTES
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OUTPUT VARIABLE 0168 10 2]

1] NaME,
EXPEND ITURE

{1 DEFINITION, Money expended for materials, salaries, wages,
and other charges in a given period of time

3.] INITS.
£ per period

4.1 FUNCTION,

Finance v ?

1| Product Design

Production Plan'g Personnel ]

"

Control Secretarial 6 F 8= § RATE

Wl -1 |3

Gen, Mngt.

2
3
4] Purchasing
5

Marketing

5. L LIMITATION,

1

2

3

6.1 INDUCTION.

| Profit t v jofels fo 3|2

[ - [ B

7. {CONTROL PLAN, OR AIM,

Budget

8. INOTES
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OUTPUT VARIABLE 0 B |0 13
1. NAME,

P ROF IT

DEFINITION: 7pq surplus of Revenue over Total Cost in a particular
period of time

3. WNITS,
f per period

4.} FUNCTION,

1| Product Design Finance 4

Production Plan‘ﬁ Personnel I

"  Cantrol Secretarial 6 8= 1 RHTE

LI R I B 2]

Gen. Mngt.

2
3
4] Purchasing
5} Marketing

S JLIMITATION,
1

2

3

6.1 INDUCTION,

Capital - Total + 4 ojejeJofsi|l
Profitability

fud

Lﬂbﬁw]l\'-‘

7. |CONTROL PLAN, OR AIM,

Profit budget

8. [NOTES
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OUTPYUT VARIABLE 0161810

14 NAME,
VALLE ADIED

2.1 DEFINITION,

3.1 WITS,
I per period

4.1 FUNCTION,

1} Product Design

Finance v ?

Production Plan' £ Personnel ]

Secretarial 6 8l =

. RATE

e e -1 ]S,

Purchasing Gen. Mngt.

2
3 '  Control
4
5

Marketing

5.1 LIMITATION,

1

2

3

6. INDUCTION.

1

3

4

5

7. [CONTROL PLAN, OR AIM,

Budget

8. INOTES
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QUTPUT VARIABLE 01618 o

1)
NAME. COST {Mngt) - Product Design

24 DEFINITION, Cost of designing, proving and developing new
products for sale

3L WITS, I per period
4.} FUNCTION,
1| Product Design 6 | Finance Y
21 Production Plan'k 7 | Personnel ]
3 "  Control 8 | Secretarial 6f 8f= 4
4| Purchasing 9 | Gen. Mngt.
5| Marketing
5.1 LIMITATION,
1
2
3
6. INDUCTION,
; | Cost (Prod) Indirect Total + 4 0] 6} 832 |4
2
3
j4
5

7. {CONTROL PLAN. OR AlIM.

Budget

8. INOTES
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QUTPUT VARIABLE gls |8 [0 V7

T NAME,
COST {Mngt) - Production Planning

2.0 DEFINITION, Cost of planning methods, tooling and proving
production methods for new products, or modifications during
a given period.

3. WNITS, £ per period
4.1 FUNCTION,
1| Product Design 6 | Finance Y ?
2] Production Plan'g 7 | Pergsonnel i
3 " Control 8 | Secretarial 6 8= 4 Ri
41 Purchasing 9 ! Gen. Mngt.
5] Marketing
5.3 LIMITATION,
1
2
3
6.| INDUCTION,
, b Cost (Prod) - Indirect total + 4+ JO)6{8 |2 [4
| 2
3
4
5

7.1 CONTROL PLAN. OR AIM.

Budget

8. INOTES
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OUTPUT VARIABLE ole |8 o 8_]

T4 nave,
COST {Mngt) - Production Control

24 DEFINITION, Cost of managing the material supply and processing
activities of the enterprise during a given period

3.1 INITS,
I per pericd
4.1 FUNCTION,
1} Product Design 6 | Finance v %
2} Production Plan'g 7 | Personnel ]
3 " Control 8 | Secretarial 6 =15 RATE
4| Purchasing 9 | Gen. Mngt.
5} Marketing
S LIMITATION,
1
2
3
6. | INDUCTION.
1 | Cost (Prod) - Indirect Total tt 01618 12 |14 J1 |0
2
3
4
S

7. JCONTROL PLAN. OR AIM,

Budget

8. INOTES




255%

OUTPUT VARIABLE 016 |8 10 P
T Name, .
COST (Mngt) - Purchasing
2§ DEFINITION, Cost of managing the Purchasing activities of the
enterprise during a given period
3. WNITS,
£ per period
4.] FUNCTION,
1} Product Design 6 { Finance v ?
2] Production Plen'g 7 | Personnel l
3 " Control 8 j Secretarial 6 g 8| & RATE
4| Purchasing 9 | Gen. Mngt.
5| Marketing
5.1 LIMITATION,
1
2
3
6. ] INDUCTION,
: Cost (Prod) - Indirect total t+ 06 8 12 |4 N
2
3
4
5
7. 1CONTROL PILAN, OR AlIM.
Budget
8. [NOTES




258

OUTPUT VARIABLE o]l a] 8] 1 O'

1.
NAME. Cost (Mngt) - Marketing

¢ DEFINITION, The cost of running the Marketing activities of
an enterprise, per perijod

3.0 LNITS,
¥ per period
4.} FUNCTION,
1] Product Design 6 | Finance -
2{ Production Plan'g 7 | Personnel !
3 " Control 8 { Secretarial 68 |= §F RAE
4{ Purchasing 92 1 Gen, Mngt. )
5] Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
Cost (Prod) - Indirect Total +or 0to(8 12 141 {0
2
3
4
)

7. 1CONTROL PLAN, OR AIM,

Budget

8. [ NOTES
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OUTPUT VARIABLE

)

T4 NAME,

Cost {Mngt} - Financiat?

enterprise per period

DEFINITION, The cost of running the Financial function of an

3.} WNITS,
L per period
4.1 FUNCTION,
1} Product Design 6 { Finance
2] Production Plan'& 7 | Personnel
3 "  Control 8 | Secretarial k. § JRATE
4t Purchasing 9 | Gen. Mngt.
5| Marketing
5.1 LIMITATION,
i
2
3
6. INDUCTICN,
.| Cost (Prod) - Indirect Total + 2 14 |1
2
3
4
5

7.} CONTROL PLAN, OR AIM,

Budget

8. INOTES
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OUTPUT VARIABLE op B8 |1 2'

T NAME,
Cost {Mngt) - Personnel

2 DEFINITION. The cost of running the Personnel Management functinn
in a given period of time.
3.4 WNITS,
£ per period
4.} FUNCTION,
11 Product Design 6 | Finance . ?
21 Production Plan'g 7 | Personnel I
3 "  Control 8 | Secretarijal 6R 8 =4§ RRTE
4} Purchasing 9 | Gen. Mngt.
5§ Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
; Cost (Prod) - Indirect Total t o4 0ol 8241 [C
2
3
4
5

7. | CONTROL PLAN, OR AIM,

Budget

8. {NOTES
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OUTPUT VARIABLE ole s b B

T NAME,
Cost (Mngt) - Secretarial

2.
DEFINITiON( The cost of running the secretarial function of
an enpterprise per period

3.1 WNITS,
I per period
4.} FUNCTION,
1] Product Design 6 | Finance s ?
2] Production Plan'g 7 | Personnel {
3 " __Control 8 | Secretarial 6 8= &} RATE
4| Purchasing 9 | Gen. Mngt.
51 Marketing
5.1 LIMITATION,
1
2
3
6. INDUCTION,
] Cost (Prod) - Indirect total PrJ0le 8 B B
2
3 —
4
5

7. |CONTROL PLAN., OR AIM,

Budget

B. |NOTES
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OUTPUT VARIABLE 046 |8 114

Cost (Mngt) - General

2.1 DEFINITION, The cost of running the General Management function
of an enterprise per period

3.} ONETS,
¥ per period
4.1 FUNCTION, B
1| Product Design 6 | Finance iy f
2] Production Plan'% 7 | Personnel |
3 " Control 8 | Secretarial 6 § 8 F §]RAIE
4] Purchasing g | Gen, Mngt,
5] Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
, { Cost (Prod) - Indirect Total K o6 18 12441710
2
3
4
5

7. | CONTROL PLAN. OR AIM,

Budget

8. {NOTES
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OUTPUT VARIABLE Of6 {8111}6

T4 NAME,

NA Cost (Prod) - Direct Labour (Components)

2. DEFINITION: The expenditure incurred in paying those who
actually work on components for products, per unit of
product produced.

3.1 NITS,

I per unit
4.} FUNCTION, 1
1| Product Design 6 | Finance V ?
2} Production Plan'g 7 | Personnel I
.. b =1 £ [RATH
3 ' Control 8 | Secretarial
4| Purchasing 9 | Gen. Mngt.
5| Marketing
5L LIMITATION,
1
2
3
6. ] INDUCTION,
Cost (Prod) - Direct Total tl0 e (18 19 G
i
2
3
4
5
7. LCONTROL PLAN, OR AIM,
Budget
8. |NOTES
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GUTPUT VARIABLE

T4 NAME, |

Cost (Prod) - DBirect Material (Components)

‘| BEFINITION, The expenditure incurred in acquiring the materials
actually sued to make products per unit of product produced.

3.} WNITS,
¥ per unit
4.1 FINCTION, 1.
1] Product Design 6 | Finance ?
2} Production Plan'g 7 } Personnel !
3 7 Control | 8 { Secretarial 6 g - f RAT
4} Purchasing 9 | Gen. Mngt,
5] Marketing
5. LIMITATION,
1
2
3
6.1 INDUCTION,
1.4 Cost (Prod) - Direct total 618 11 911
L 2
3 —
14
5]

7.1CONTROL PLAN, OR AIM,

Budget

8. INOTES
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OUTPUT VARIABLE 0 b 81118

T NAME,
Cost (Prod) - Direct labour {Assembly)

2} DEFINITION, The expenditure incurred in paying those who assemble
the companv's products, per unit of product produced.

3.| INITS,
L per unit
4.1 FUNCTION,
1] Product Design 6 § Finance v ?
2Y Production Plan'g 7 | Persannel I _
3 v Control 8 | Secretarial 6 8= § RATE
4] Purchasing 9 | Gen. Mngt.
51 Marketing
S.ELIMITATION,
1
2
6.1 INDUCTION,
.| Cost (Prod) - Direct Total P obots | sl11911 o
2
3
4
3

7. FCONTROL PLAN, OR AIM,
Budget

8. |NOTES
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OUTPUT VARIABLE 016 18 11 19
T NAME,

Cost (prod) - Direct Total

24 DEFINITION, Expenditure which can be identified with and assessed
against a particuiar product or part.

3.} WNITS,
£ per unit of product
4.1 FUNCTION, _ 1
1] Product Design 6 | Finance V/ ?
2] Production Plan'g 7 | Personnel :
3 "  Control 8 | Secretarial 6 & 1 TIRATE
4% Purchasing 9 | Gen. Mngt.
5§ Marketing
S.pLIMITATION,
i
2
3
6. INDUCTION,
. Profit bl q o 8§ 0} 33 2{¢
2
3
4
)

7. | CONTROL. PLAN, QR AIM,

Standard Cost

8. |NOTES

Includes direct material, direct labour and direct expense.
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OUTPUT VARIABLE

Q

0

T4 NAME,

Cost (Prod) - Indirect (Handling & Storage)

2.f DEFINITION,
given period of time.

The cost of materials handling and storage in a

34 WNITS, t per period
4.1 FINCTION,
1} Product Design 6 § Finance
2] Production Plan'g 7 | Personnel
3 " Contrel 8 { Secretarial 8 =F RATE
4| Purchasing 9 | Gen. Mugt.
5] Marketing
5. ] LIMITATION,
1
2
3
6.1 INDUCTION,
1} Cost {Prod} - Indirect total 21411
2
3
1 4
5

7. {CONTROL PLAN, OR AIM.

Budget

8. INOTES
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OUTPUT VARIABLE 01618 2] 1

T4 Name,
Cost (Prod) -~ Indirect {Maintenance)

2.4 DEFINITION, The cost of plant maintenance in & given period of

time.
3.0 UNITS,
i1 per period
4.1 FUNCTION,
1} Product Design 6 | Finance v
2) Production Plan'g 7 | Personnel I
3 " Control 8 | Secretarial 6 8 F £|RAE
4} Purchasing 9 | Gen. Mngt.
5t Marketing
5.1 LIMITATION,
1
2
3
6.1 INDUCTION,
] Cost {Prod) - Indirect total ot 06 8 J21411 |0
92 '
3
4
5

7. 1CONTROL. PLAN, OR AIM,

Maintenance budget

8. {NOTES ) ) . . .
Maintenance inciudes "Preventive maintenance", Adjustment,

Repair, 0iling and greasing, and Overhaul.
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OUTPUT VARIABLE 016 8 {2

T4 nave,
Cost (Prod) - Indirect (Quality Control)

2. DEFINITION. The cost of Quality Control in a given period

of time.
3.{ INITS,
I per period
4.} FUNCTION,
1| Product Design 6 | Finance v ?
21 Production Plan'g 7 ] Personnel l
3 " Control B | Secretarjal 68 8} 1
4§ Purchasing 9 | Gen. Mngt.
51 Marketing
5.1 LIMITATION,
1
2
3
6.} INDUCTION,
. Cost (Prod) - Indirect Total + o4 OI6i8 {2 14
2
3
4
5

7. |CONTROL PLAN., OR AlIM,

Budget

8. |NOTES
Quality Control includes " Inspection”
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OUTPUT VARIABLE gte 18 £ B

1§ NAME.,
Cost (Prod) - Indirect (Setting)

DEFINITION, The cost of machine setting-up per period

3| INITS, I per period
4.] FUNCTION,
1] Product Design 6 | Finance v f
2! Production Plan'g 7 | Personnel {
3 " Control 8 | Secretarial 6 4 = HATE
4| Purchasing 9 1 Gen. Mngt.
5] Marketing
5. LIMITATION,
1
2
3
6. [ INDUCTION,
1] Cost (Prod) - Indirect total "' Jolels o lal
2
3
4
5

7. 1CONTRCL. PLAN, OR AIM,

Budget

8. |NOTES
Set-up includes "tear-down"
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OUTPUT VARIABLE 016 18 2 14

1.
NAMEC Cost (Prod) -Indirect total

2| DEFINITION, The total of all indirect costs in a particular
period of time.

3.1 WNITS,
i per period

4.1 FUNCTION,

Product Design Finance v

Productiaon Plan'i_ Personnel ﬂ

Control

Secretarial of 8= & RATE

w i (-1 |

Purchasing Gen. Mngt.

[ T S I o I

Marketing

5.1 LIMLTATION,

1

2

3

6. ] INDUCTION,

1} Cost {(Prod) - Total ™ joleis 2 i5

2
3
4
5

7. {CONTROL PLAN, OR AIM,

Budget

8. |NOTES
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OUTPUT VARIABLE 06 |18 P b

1.
NAME., Cost {Prod) - Total

2| DEFINITION, The total of all costs in a particular period
of time.

3.1 LNITS,
£ per period

4.} FUNCTION.

Finance v ?

1| Product Design

Production Plan'g Personnel

" Control Secretarial 6§ 81 =F RATL

Lo T R B e

Purchasing Gen. Mngt.

[ I TN T PU I §

Marketing

5. JLIMITATION,

1

2

3

6.1 INDUCTION,

-+

. ] Profit

.2
3
41
5

7. {CONTRCL. PLAN, OR AiM.

Budget

8. INOTES
Total costs incliude all Direct costs, plus all indirect costs.




OUTPUT VARIABLE

Gl & £ 16
T4 NAME,
Customer's Servicing Costs
2. DEFINITION, The costs incurred by customers in servicing the
Company's products.
3. WNITS,
I per period
4.] FUNCTION,
1] Product Design 6 | Finance __?_—
21 Production Plan'g 7 | Personnel I _
3 " Control 8 | Secretarial b _" L RATE
41 Purchasing 9§ Gen. Mngt.
5| Marketing i )
5. ] LIMITATION,
1
2
3
6.1 INDUCTION.
1
2
3
4
5

7. |CONTROL PLAN, OR AIM,

8. [NOTES

Not a part of Company costs.
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OUTPUT VARIABLE

PR prrsonner  (7) TIME (3)
CODE, DESCRIPTION,
01713101 Werking hours
0|2 Absenteeism
03] Lateness
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QUTPFUT VARIABLE 0t7 13 o K I
T4 NAME,
WORKING HOURS
2.
DEFINITION, The number of hours worked per week by those
employcd in a factory
3.0 NITS,
Hours per week
4.§ FUNCTION,
1} Product Design I 6 | Finance ?
21 Production Plan“é 7 { Personnel v l
3 Control 8 | Secretarial 7 3= TIMY
4} Purchasing g | Gen. Mngt.
5{ Marketing
5.1 LIMITATION,
1
2
3
&. | INDUCTION,
1 Capacity - factory 4 01312 10)5]1
2
3
] 4
5
7. 1CONTROL PLAN, OR AIM.
Planned working hours
8. INOTES
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OUTPUT VARIABLE 012
-1 NAME,
ABSENTEE ISM
1 DEFINITION, Hours lost due to workers absence from work
in a particular period of time.
g LNITS,
. Hours or mins per period
-§ FUNCTION,
1] Preduct Design 6 | Finance
2] Production Plan'% 7 | Personnel
3 " Control 8 | secretarial = [
4§ Purchasing 9 § Gen. Mngt.
51 Marketing

A LIMITATION,

1

2

3

INDUCTION.

Working hours

-y

Idle time - no operator

2
3
4
5

. JCONTROL PLAN. OR AIM,

Planned working hours

. |NOTES
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OUTPUT VARIABLE 017131013

14 NAME,
LATE NESS

20 DEFINITION, Hours lost due to workers arriving late for work
in a particular period of time.

3.0 WNITS,
Hours, or mins per period
4.1 FUNCTION,
1§ Product Design 6 { Finance ?
21 Production Plan'% 7 { Personnel v |
3 " Control 8 | Secretarial 7 3= FIMF
4] Purchasing 9 | Ger. Mngt. '
5| Marketing
5. ] LIMITATION,
1
2
3
6.1 INDUCTION,
. Capacity - work centre D 0j3j2 2
2 Idie time~ no operator b4 013131014911
3
4
)

7.1CONTROL PLAN, OR AIM,

P ianned working hours

8. |NOTES
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QUTPUT VARIARLE e {7
TYPE, PERSONNEL  (7) QTY STATE (4)
CODE, DESCRIPTION,

817141011 Employees
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OUTPUT VARIABLE

of1]

1.0 NAME,
EMP LOYEES

2| DEFINITION, The total
mgment in time

number of people employed at a particular

3| NITS:  poonie

4.} FUNCTION,

Product Design I

Finance

Production Plan';

Personnel v

" Control

Secretarial

(lLy {staffe

Purchasing

woee [~ |,

Gen. Mngt.

LA LI I 5 I I

Marketing

5.1 LIMITATION,

1

2

3

6.1 INDUCTION,

1] Expenditure

-+
-

Productivity

o

2
3
4
5

7. | CONTROL PLAN, OR AIM.

Labour Budget

8. 1NOTES




278

QUTPUT VARIABLE o 17 |5
PE,
TYPE. e RSONNEL (7) QTY RATE (5)
CODE, DESCRIPTION,

717 W N Labour Turnover
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OUTPUT VARIABLE 01 B D 4

T4 NAME,
LABOUR TURNOVE R

21 DEFINITION,  The number of people leaving the employment of a
company, who are replaced by new entrants, in a given period

of time
3.1 INITS,
People, per period
4.1 FUNCTION,
1} Product Design 6 { Finance ?
2] Production Plan‘g; 7 | Personnel ¥ ]
3 " Control 8 | Secretarial 7 5 F (ty Ratp
4} Purchasing 9 | Gen. Mngt.
5f Marketing
> LIMITATION,
i
2
3
6. ] INDUCTION,
. Production sy g3 s toji)2
2 Cost -Total ot 01618 2151
3 - -
4
5

7. }CONTROL PLAN, OR AIM.

Labour Budget

8. NOTES




QUTPUT VARIABLE

TYPE+ pepsonneL  (7) PSY.SOC (7)
CODE, DESCRIPTION,
737 Job Satisfaction

Motivation
Job Enrichment

OO O
N = G P —
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OUTPUT VARIABLE cl717 1o I

- _
NAME. JOB SATISFACT ION

24 DEFINITION, The feeling of satisfaction which a person gains
from the job he or she does

3.0 DNITS,

4.1 FUNCTION,

Finance f

1] Product Design

Production Plan‘%' Personnel v

Control Secretarial 7 7 ¥ Pgy.$oc)

L |~ ™

Purchasing Gen. Mngt.

U g T N

Marketing

5.1 LIMITATION.

1

2

3

6. INDUCTION,

2
3
4
]

7. |CONTROL PLAN, OR AIM,

?

8. INOTES
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OUTPUT VARIABLE 0171710 2_]

1.} NAME,
MOT IVAT ION

DEFINITION. The personal feelings which influence people
to follow particular objectives.

3.F WNITS,

4.] FUNCTION,

1| Product Design Finance

Production Plan'g Personnel ¥

Secretarial 7 17 FPhySpc.

W |~ ™

Purchasing Gen. Mngt.

2
3 " Control
4
5

Marketing

5.1 LIMITATION,

1

2

3

[oa]

INDUCTION,

, Procouuf'ivi-\b R ot 9 C} |81t

2
3
4
5

7. {CONTROL PLAN, OR AlIM,

8. |NOTES
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OUTPUT VARIAEBLE Of 71 71013

T4 NAME,
JOB ENRICHMENT

24 DEFINITION.  The addition of further tasks to a boreing,
repetitive job to make it more challenging and satisfying

3. wiTs,
?
4.1 FUNCTION,
1| Product Desipgn 6 | Finance ?
2] Production Plan'g |7 | Personnel " !
3 " Control 8 | Secretarial 78 7 1= PlsyYoc
4% Purchasing 9 ] Gen. Mngt.
5} Marketing
5.1 LIMITATION,
1
2
3
6. INDUCTION,
Job Satisfaction S K2R SR AN (0 RIS LA &
2
3
4
3

7.{CONTROL PLAN, OR AIM,

?

8. INOTES . ] ) _ )
Job enrichment is partly a function of operation time
and partly of the amount of delegated decision making.




g b

OUTPUT VARIABLE 7 Is
TYPE:  pepsonnEL  (7) MONEY RATE (8)
CODE, DESCRIPTION,

o\l7 16 | 0 Take home pay
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OUTPUT VARIABLE

B

14 NAME,
TAKE HOME P AY

per day period

2. DEFINITION, The total money taken home by an employee after
deducting any taxes, contributions, or other deductions,

3.5 UNITS,
f per period

4.1 FUNCTION,

1} Product Design

Finance

Production Plan'

Personnel

Secretarial

RAE

Lo v B e I 2]

Purchasing

Gen. Mngt.

2
3 "  Control
4
5

Marketing

5. LIMITATION,

1

P

3

6.1 INDUCTION,

1 Job Satisfaction

Cost - total

2
3
4
5

7. | CONTROL PLAN, OR AIM,

Budget

8. |NOTES
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OUTPUT VARIABLES 0f9 |9
CHARALTERLTICS

TYPE. GENERAL MANAGEMENT (9) SYSTEM RERESAM (9)
CODE, DESCRIPTION,
9191011} Flexibility

012 Controllability

0]3| Reliability

014 Sensitivity

015] Productivity

016 | Profitability

o7

Conpk?.;{”y - ?c MH (‘:{ow Sj.s"hz.m
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OUTPUT VARIABLE 01519 {0 1

VINME.  cipyip o ary

2| DEFINITION,

The ability to follow market changes rapidly and
at tow cost

3. INITS,

4.] FUNCTION,

1] Product Design

Finance ?

Personnel l

Production Plan‘ﬁ

Secretarial 94 9§=5¢stem Plerd

Lio I e G B =]

Purchasing Gen. Mngt. ¥

2
3 " Control
4
5

Marketing

S. I LIMITATION,
1

2

3

6. ¢ INDUCTION,
{Obsolescence o Oleste jr 1412 o

1

2
3
4
5

7. |CONTROL PLAN, OR AIM,

8. |NOTES
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OUTPUT VARIABLE

]

T
NAMES s T v TTY

24 DEFINITION, The speed with which a change in Parameter value
induces a change in a connectance variable

3.§ INITS,
Time: Weeks, days, hours
4.| FUNCTION,
1] Praoduct Design 6 | Finance T
2] Production Plan;; 7 | Personnel J
3 "  Control 8 | Secretarial 9 §9 % SystiPenf
4} Purchasing 9§ Gen. Mngt.
5{ Marketing
> LIMITATION,
1
2
3
6.1 INDUCTION,
1 Controlability It 919 10241 10
2
3
4
5

7. {CONTROL PLAN, OR AlM,

8. INOTES
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OUTPUT VARIABLE 0219 0 3_]

T NAME, '
RE L IAB IL ITY

2 DEFINITION,

3. WNITS,

4.1 FUNCTION,

Finance f

1] Product Design

Production Plan' g Personnel I

Secretarial S §9 § SystiPerf

0w fm |~

Purchasing Gen. Mngt. v

2
3 " Cantrol
4
5

Marketing

5.1 LIMITATION,

1

2

3

6. | INDUCTION,

1 Productivitiy 4 1 01919 1015 11 10

2
3
4
5

7. 1CONTROL PLAN, OR AIM,

8. INOTES
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OUTPUT VARIABLE 0 )2
T —
NATTE CONTROLAB ILITY
2 DEFINITION, The accuracy with which a Manager can follow
afrequired set of Aims.
3.0 INITS.
?
4.} FUNCTION,
1] Preduct Pesign 6 | Finance
21 Production Planfg_ 7 { Personnel
3 " Control 8 | Secretarial Sypt fert
4| Purchasing 9 | Gen. Mngt.
b _Marketing
S.PLIMITATION,
1
2
3.
6.1 INDUCTION,
.1} Flexibility : ‘ 0§11 |0
2
3t
4
51 .
7. 1CONTROL PLAN, OR AIM,

. INOTES




OUTPUT VARIABLE 0189 I |015

1.
P RODUCT Tv ITY
¢ DEFINITION, Production output per employee
3.1 INITS.
Products per person
4.| FUNCTTON,
1} Product Design 6 | Finance f
2} Production Plan'g |7 { Personnel i
3 " _Control 8 | Secretarial 9§ 9 F Syst
4] Purchasing 9 | Gen. Mngt. .
5t Marketing
-1 LIMITATION,
1
2
3
6. ] INDUCTION,
; Profitability bt OF 9} 5{01}6
2
3
4
a

7. CONTROL PLAN, CR AIM,

Budget

8. INOTES
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OUTPUT VARIABLE 80191910 6]

14 NAME,
P ROF ITABIL ITY

e
24 DEFINITION: The eawee of return of Profit on Investment

3.1 WNITS,
I per §

4.} FUNCTION,

Finance T

1} Product Design

Production Plan'g. Personnel

" Control Secretarial 9 9 F Syst

w {w |~ O

Purchasing Gen. Mngt. 3

th 1w e

Marketing

5.1 LIMITATION,

1

2

3

6.} INDUCTION,

[, B V- wfw

7. {CONTROL PLAN, OR AIM.

Budget

8. INOTES
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CHAPTER 7. . THROUGHPUT TIME

1. INTRODUCTION

This chapler considers the Production System variable called “ThroughpuL Lime",
why it is importanit; how iiL can be measured, and the ways in which it can be

reduced. The analysis is based as an example, on the Production System Variable
Connectance model.

2. WHAT IS THROUGHPUT TIME?

Throughpui time (03301} is the time taken by a specified quantity of material,
Lo pass through a faclory. The specified aquantity is one unit, unless otherwise
stated but may be a balch of material or a machining batch if required.

The term Throughput time, if suitably qualified, can also be used Lo define the
time Laken by malerials Lo pass through any particular segment of the material
flow system, e.q., Component processing throughpui time, between Material and
Finished Parts stores.

The nature of Throughput time is illustrated in Fig.7.1, using stock charlis,
which show the variation of the stock value of a batch of material with time for
Lhree successive processing stages. This illustration oversimplifies the problem.
I1 does not show how delays in processing either the part in question or
ntherparts used in sets with it for assembly, will increase the throughput Uime.

3. HOW TO MEASURE THROUGHPUT TIME

In order to measure the average throughput time of a particular parl number,
one must:

1. Take a representalive sample of the material when it arrives in the factory.

2. Mark, or label these items to show the date and time of arrival.

3. Note the serial numbers of the productis in which each item in the sample is

included afier processing.

4. Note the date and time when each of these products leaves the factory.
In order to measure the average Lhroughput time for all components the above
measures, must be repeated for a representative sample of different part numbers.

It is much sinpler to measure the "Component processing throughput Lime”, where
it is only necessary to record the time when materials are issued from the
"Malerial stores" and the time when the finished componenits arrive in the
"Finished component stores™. A complication arises however in relation lo scrap.
Normally a reasonable amount of scrap can be wrilten off and replacement Lime need
nol be included in the throughpul time.

It is also reasonably simple to measure Lhe tolal throughput time of a batch
using the logic illustrated in Fig.7.1.

4, THE IMPORTANCE OF THROUGHPUT TIME.

The main importance of throughput time is that as illustraled in Fig.7.2, a
reduction in its value reduces Stocks. This in turn as shown by the Production
System connectance model reduces the investment in stocks and W.1.P.; ihe cosbL nf
holding stocks and furlher reduces the throughput times., See Fig.7.3. The nel
resuit is an increase in profitability, or relurn on invesiment.

In the case of products which are made to order reducing the throughpui time
also reduces the customer service time. This relationship is not always Lrue
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STOCK - ? ) ! i

Raw

| ' 5 | .
| L

20 40 to 80 100 120 140
T MIN = THROUGHPUT TIME - Minimum
T MAX = " " -~ Maximum
T AV = " " - Average
t = Component batch - tnroughput time
o = I "

- consumptinn time,

NOTE 4 Assy batches per machining batch. 2 m/c
batches per Raw Material batch.

FIG.7.1. THROUGHPUT TIME.

160
DAYS
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OUTPUT VARIABLE 0 F31310 {1

T,
NAME:  THROUGHPUT TIME

4 DEFINITION, The time taken by one unit of material to pass

through a factory,er #hreuwak o spect ied portion of Yy material
‘ﬁow System, ! J f F /:

3. WNITS: Time weeks, days, hours.

4.1 FUNCTION. 1
1] Product Design 6 | Finance ?
2] Production Pian'g 7 | Personnel L
3 Control 8 | Secretarial 3 3 F Time
4] Purchasing 9 { Gen. Mngt.
5] Marketing

5.1 LIMITATION,
1
2
3

6.1 INDUCTION,
; Stocks - total + 4 0 3141015 ¢1
2 | Customers service time bt ofs5i31o0]211
3 I+ and only IF: Il F
a |Make for stock or to order > S1 3111118140
5

7.1CONTRCL PLAN, COR AlIM,

tead time - Manufacture

8. INOTES

Throughput time does not always affect sales delivery time,

if products are made for stock.

The term "throughput time" can also be used, if qualified, to
cover particular segments of the material flow system

e.g. "Component processing throughput time" covers the segment
between Material & Finished part stores.

FIG.7.2 CLASSIFICATION SHEET FOR THROUGHPUT TIME




1. REDUCE O 3301. THROQUGHPUT TIME.
2. Reduces. 03405. Stocks Total.
3. Reduces. 06608. Inveatment - Stocks & W.I.P.

. L e

4. Reduces. 06610 Investment Total

3. Reduces. 06820. Cost(handling & storage)

l&._Reduces Q682§ Total Indirect oost ‘__}

Reduces. 03316. Storage time.

— - et e e vt 1 i+ e e I
i

!H Heqpces. 033Q1 Throughput tlmg.

Reduces. 05302. Customer service time.
I¥ & ONLY IF
2nd Alt. 33117. Make for stock or Make to order.

3. Increases. 05503. Sales total.

!4. Increazes. OBSQ]._Hgyenug.

- —

i — .
Reduce //’ ﬁk\\ n\
1. [ 03301 | \\2_3
H
2. 05302

|
! )
u, 06610 @
|- : =

Increases.
Reduces. B s = e

moal

Reduces{loop)

= IF & only IF.

O

FIG IMPORTANCE OF REDUCING THROUGHPUT TIME.
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however, in the case of products which are made for stock.

Fig.7.4 uses stock charts to illustrate why reducing throughput time reduces
the stock level. For simplicity the case is illustrated of an item for whch there
is an even rate of continuous demand.

5. HOW TO REDUCE THROUGHPUT TIME.

The "Production System Variable connectance model® was used to find what
changes in other system variables would induce a reduction in throughput time,

In this model system variables are classified into four main type:

1. System design parameters, Variables expressed as a choice between
alternatives, between which a Manager can make an arbitary choice.

2. Regulatory parameters. Variables to which a Manager can assign arbitary
values from a range of values.

3. Output variables. Variables which a manager can only change indirectly by
changing Parameter values,

4. Input variables. Variables which affect the System but over which the
Manager has no control.

The relationship between the variables has been found by identifying, 6efining and
studying over 200 variables and by recording their “cennectance™ with other
variables, on classification sheets such as that illustrated in Fig.7.2.

The first order changes in other variables which will induce a reduction in
Throughput time were found with the model in the form shown in Fig.7.5. The
"connectance"” indicated can be justified as follows:

A. System design parameters
(1} 8202, Process or Product layout. The choice of the 2nd alternative
(Product layout) reduces T, because machines for succedding operations are
close together and are all under one foreman.

(2) 8203. Many or Few operations per part. The 2nd alternative reduces
handling moves and waiting time.

(3} 5302, Multi or single cycle ordering. The change from lsi to 2nd
alternative changes "component processing throughput time" from an "output
variable"” to a "parameter" and reduces ilL's value.

(4) 8310, One shift or more. The 2nd alternative increases the hours/day,
reducing the elapsed time in days.

Note: System design parameter choice fixes Policies.
B. Regulatory parameters

(L) Reduce P201., No.operations/part. Reducing Lhis parameter reduces the
mumber of handling moves and also reduces waiting time,

{2) Reduce P303. Run quantity. The smaller the run quantity, the shorter
the throughput. time.

(3} Reduce P305. Transfer quantity (TQ). Reducing T.Q to less than the Run
quantity makes "close scheduling” possible, thus reducing throughput Lime.
See Fig.7.6,

{45 Reduce P309. Ordering period for single cycle ordering. The ordering
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To Reduce 03301. Throughput time,

2ud alt. S202. Process or Prod. Léyout.
" M S203. Mauny or Few Ops/Part.
" " 3302. Multl or Single cycle,
n 1 S310. Qne shift or more
leduce P201. No, ops/part.
" P303. Run quantity.
" P305. Transfer gquantity.

" P309. Ordering period « s3ingle cycle ordering.
Inerease P316. Overtime.
Reduce 03302. Set-up time/Op.

l 03305. Op Liwme/Part.

" 03309. Tdle time ~ No operator.

" 033104 Idle time - wail help.

" 03315. Waiting time.

i 03316. Storage time.

n 03406, Shortages.

" 03407. Orders overdue.

FIG 7.5 FIRST ORDER CHANGES 10 RELUCE THROUGHPUT TIME .
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A TRANSFER, QTY & THROLE HPUT Tl .

(1Y, TRANSFER 'QTY '=_ Run_QT(¢. !
' | nrod?hpuj‘ Fien o ) {5 bQ'jQ.
op ! ! €p2 e 3 O £ |_

i I

(i), Transegn ovv = 1.

1 .
: Qlosg, Eﬂpcz:juﬁrr%
| | A AL Thre '_:f.*i'npu-‘* hes @ 5 Doy
| ]
; 77z 3} -‘
; AT 5
i E:‘ ;
6 5 ra S ,
4 bZaN A }
FIG.7.6. THROUGHPUT TIME & STOCKS
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The Following changes reduce THROUGHPUT TIME:

b,

Reduce: 03302. Set-up time by:

2pd Alt. 8204, Individual tooling or Tool for families.

cnd Alt. S205. Set-up on w/c,or Pre-settiung.

2ud Alt. 8213. Tool for min.op‘gﬁ min,op.+ set.time.

2ud Alt. S309. Schedule ops at random,or in tool families.

Increase P202. Toecling familes per m/c.
" P203. Parts per toeling family.
" P307. Seb-up quantity.

Heduce 03305. Op time/part by:

Inerease P206., m/c specd.
" P207. wm/c Teed.

Reduce 03309. Idle time - No operator,by:

Reduce. Q7302. Absenteeism.
" 07303. Lateness.

Reduce 03310, Idle time - wait help,by:

Increaze PY02. Traiuniug hours/emplovee.
g [ ¥

Reduce 03315. Waiting time by:-

Ziid Alt. 3302. Multi or single cycle ordering.

Reduce 03316. Storage time by:-

Reduce 03405. Stocks total.

FIG.7.7. SECOND ORDER VARIABLES
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pericd fixes the throughput time.

(5) Increase P316. Overtime. Increasing overtime increases the working
hours per day, reducing the elapsed time in days.

Note: The model also shows that some of these desirable changes are subject
to Limitations imposed by the values of other System design and regulatory
parameters,
e.g. (i) 2nrd alt. 5302. Multi or single cycle, is only possible if we
choose 2nd Alt. S30l. Stock or Flow control.

(i1} P308. Ordering period is only applicable to: 2nd Alt. $302.Multi
or Single cycle ordering.

(iii) 2nd Alt. 8302. Process or Product Layout is only applicable to: 2nd
Alt. S702. Process or Product organisation.

C. Output variables
(1) O 3302, Set-up time/op
0 3305. Operation time ea.
0 3309. Idle time - no operator.
0 3310. Idle time - wait help.
Reducing the values of these four variables tends to reduce throughput time.
(2) 03315. Material waiting time. Reducing the value of this variable
reduces throughput time.
{3) 03316. Storage time. Any reduction in the time that materials remain
in stores will reduce throughput time. (See Fig.12).
(4) 03406. shortages
{5 03407. Overdue orders.
Any reduction in delays will reduce throughput time,
Experience finds that the most significant of these output variables in
relation to Throughput time are "Idle time" "waiting time" and "Storage
time". Research has indicated that with Process organisation and multi-
cycle ordering, the Throughput time is often 100, or more times greater than
the sun of the Operation times.

6. SECOND & LATER ORDER CHANGES.

Fig.7.6 only shows the "first order” changes in a number of variables, which
will reduce Throughput times. Aany changes in other variables which induce the
desired direction of change in the "first order" variables are "secon order"
changes.

This idea of "orders of change" or of change at a series of levels, has already
been illustrated in Fig.7.3 which considered the way in which a reduction in
"Througput time” affects the values of other system variables.

Fig.7.7 now shows some of the 2nd order connectance variables which affecl the
value of the output variables listed in Fig.7.5 which in turn affect the value of
Throughput time,

7. CONCLUSION

It will be realised that throughput time is a very complex Production Sysiem
variable, with a great deal of "Connectance™ with other system variables.

It is also a variable, which is difficuli to measure.
Because it has however, a significant effect on the level of stocks in a

company, and alsc therefore on both Investment and Costs, it is an extremely
important variable in relation to the Economy of a company.
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INDEX

Absenteeism 274
Assembly groups in Series or other groups 45

Automated lines or machining centres 52



Batch buy or scheduled delivery
Branched Groups

Breakdown or Preventive maintenance
Buffer stock - components bought
Buffer stock - components made
Buffer stock - finished products
Buffer stock materials

Buy

Buy from manufacturer or stockist

304

66
46
49
115
114
113
116
38

68



C&C

CaAD

CAD/CAM

Capacity — factory

Capacity = work centre

Capital - cash
Capital - credit
Capital - loans
Capital -~ shares
Capital - total

Centralization or Delegation
Centralised or De-centralised tool store
Close or wide tolerances

Competitors

Complexi

Component or List orders

Components per source

Controlability

Controlled store or Transit store

Cost {Mngt) - Financial

Cost " - General

Cost " - Marketing

Cost " - Personnel

Cost " - Product design

Cost ¥ — Production control
Cost " - Production planning
Cost. " — Purchasing

Cost " -~ Secretarial

Cost (Prod} - Direct labour - Assembly

305

35
33
51
179
180
234
233
232
231
235
B4
43
36
156
293
56
125
288
58
257
260
256
258
252

254

255
259

263



Cogt
Cost
Cost
Cost:
Cost
Cost
Cost
Cost

Cost

Direct labour - Components
Direct material
Direct total

Indirect

1

Handling, store

Indirect

1

Maintenance

Indirect - Qual: Contr.

Indirect - setting
Indirect - total
Total

Credit on Sales

Credit taken on purchases

Creditors

Customers service time

Customers servicing costs

306

261
262
264
265
266
267
268
269
270
135
136
246
223

271



Daywork or Incentive payment
Debtors

Delegation

Demand variation

Delivery frequency

Design time

Discounted cash flow
Distribution time

Down or up market

Down time per year per work centre

307

82
245
84
225
i3l
171
81
222
76

195



Employees
Expenditure

Ex—works or Delivered

308

277
249

69



Few parts per product

FIFO or LIFO

Fire

Fitted or Interchangeable Assembly
Flexibility

Flexible programme

Flow Control

Free capacity -~ factory

Free capacity -~ work centre

309

29
80
142
26
287
57
54
182

183
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Groups 44

Groups in Parallel or Branched 46
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Hire 141

Historical or standard costing 78



Idle time - no operator

Idle time - Total

Idle time - waiting help

Incentive payment

Individual tooling or tooling for families
Insurance requirements

Integrated or Unit assembly
Interchangeable assembly

Interest on bank loans

Investment - Fixed assets

}

Investment ~ Land & buildings
Investment ~ Miscellaneous
Investment - Stocks & WIP

Investment ~ Total

312

192
194
193
82
41
147
25
26
159
237
236
239
238

240
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Job enrichment 283

Job satisfaction 281



314

Kanban or PBC : 60
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Labour turnover 279
Large or Small organisation units 86
Lateness 275
LIFO 80
List orders 56
icad - factory 177
Load -~ Variation — amplitude 181
Load - work centre 178

Long term forecast or Flexible programme 57



Machine feed

Machine speed

Machines per type

Machining centres

Machining Lines or Machining groups
Machining groups

M/c paced assembly line or Groups
Manual or Aatomatic material transfer
Mzke or Buy

Make for stock or Make to order
Manual design or CAD

Manual production planning or CAD/CAM
Many or Few operations per part
Many or Few parts per product

Many or Few suppliers

Many or Few products in range
Marginal costing

Material suppliers

Minimum guote or supplier rating
Minimum wage

Motivation

MRP or PBC

Multi or Single cycle ordering

316

100
93
98
52
47
47
44
48
38
63
33
51
40
29
67
31
79

154
71

161

282
59

55
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National Insurance 16l

No Design classification or C&C 35



1

Obsolescence — Buildings
Obsclescence - Fixed assets

Chsolescence — Stocks & WIP

Obsolescence - Total

One Shift or more

One source per item or more
Operation time/op
Operation time/year/work centre
Operations/part

Order frequency

Order quantity

Orders overdue

Ordering period

Overload factory

Overload work centre

Overdue purchases

Overtime

318

241
242
243
244

62

72
190
191

94
104
103
205
111
185
184
217

ils8



Packaging quantity

Parts per material processing unit
Parts per product

Parts per tooling family

Parts sub-contracted

Payback or D.C.F

Payback period

PBC

PreSetting

Preventive Maintenance

Process or Product Layout
Process or Product organisation
Product for one season, or balanced range
Product layout

Product organisation

Production

Productivity

Products/range

Profit

Profitability

Programme term

Purchase price

Purchased items

Purchasing - Delivery batch frequency
Purchasing — Delivery batch quantity
Purchasing — Order freguency

Purchasing - Order quantity

319

123
97
89
9%

117
81

139

59 &0
42
49
39
85
32
39
85

209

201
90

250

282

112

220

218

123

122

121

120



Rejects

Reliability

Repairable or Sealed assembly
Requirement quantity

Re-sel or permanent set-up
Retailer or direct distribution
Revenue

Run frequency

Run quantity

3290

212
289
34
213
64
74
248
H

105



321

Safety laws 148 150
Sales discounts 133
Sales — BExport 220
Sales - Home 227
Sales — Total 229
Sales orders overdue 207
Sales outlets 130
Salesman visits per outlet 132
Sanction quantity 138
Schedule ops at random or in tool families 81
Scheduled delivery or call-off 70
Scrap per period 210
Selling price 127
Sensitivity 290
Service level (Sales) 128
Set-up on m/c or pre-setting 42
Set—up fregquency 110
Set-up quantity 109
Set-up time per op 188
Set-up time per work centre per period 189
Severance pay 162
Shortages 204
Size measured 169 173
Sources per component (buying) 124
Special or standard materials 28
Special or standard parts 27
Special or variants of standard product 30

Standard costing 78



Standard materials

Standard parts

Standard parts/product

Stock control or Flow Control

Stock variation amplitude

Stocks ~ components made
Stocks - Finished products
Stocks - Purchases

Stocks - Total

Stocks - Work in progress
Storage time
Supplier rating

Supply time

322

28
27
91
54
206
201
199
200
203
202
197
71

215



Take-home pay

Throughput time — mfgr
Tolerances

Tooling families

Tooling families per machine
Tooling time

Tooling for min.op. or Min.Op + set time
Total or Marginal costing
Training hours per Employee
Transfer freguency

Transfer guantity

Transit store

187

323

285
293
92
61
85
1738
50
79
143
108
107

58



324

Unit Assembly 25

Unit load 101



325

Value added 251
Value of the pound (£) 158

Value of standard product 30



326

Waiting time 196
Waste 211
Weather 165
Wholesaler - Retailer, or Retailer direct 75
Working hours 152 273

Write-off quantity 137
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