AD-A146 971 A PROGRAM TO PRODUCE STANDARD SHEWHART CONTROL CHARTS 1/1 .
FOR THE STATISTICS. . (U) FLORIDA UNIV GHINESV[LLE DEPT '
OF INDUSTRIAL AND SYSTEMS ENGIN. .

UNCLASSIFIED SEP 84 RR-84-31 N@B@814-83-K-8893

ERERREREN)-




Ty LA
WA A, A AN AR
Mo P S A "\:'i\_.mm.s‘:-h.

FE

EEEE

F




AD-A146 971

1 A PROGPAM TO PRODUCE STANDARD SHEWHART - 'jiiﬂ
CONTROL CHARTS FOR THE STATISTICS | ]

* X-BAR AND R OR' S, P, NP, C, OR U - P

Research Report No. 84-31

by
Judith E. King -
and i o
Richard S. Leavenworth ©

RESEARCH .
REPORT |




A PROGRAM TO PRODUCE STANDARD SHEWHART
CONTROL CHARTS FOR JHE STATISTICS
X~-BAR AND R OR S, P, NP, C, OR U

Research Report MNo. 84-31

by

Judith E. King e
and
Richard $. Leavenworth

LJ i e

September, 1984 ELECTE g
NOV 1 19845,

Department of Industrial and Systems Engineering
University of Florida
Gainesville, FL

This document has been approved
for public release and sale; its
distribution is unlimited.

This research report was supported in part by the U.S. Department of the Navy,
Office of Naval Research under Contract No. N%014-83-K-0093.

FINDINGS OF THIS REPORT ARE NOT TO BE CONSTRUED AS AN CSFICIAL DEPARTMENT OF
THE NAVY POSITION UNLESS SO DESIGNATED BY OTHER AUTHORIZED DOCUMENTS.




~ " mT > T et eT ™"
F‘.’;-..s‘~.- ~ B

TABLE OF CONTENTS
PAGE
ABSTRACT . v v i vt ettt e e e e e e e e e e e e e e e e e e e e e i
USER'S GUIDE. . & & & v ¢ i e e ot e e e e o o o o o e o o v e v e e e iti
INTRODUCTION. & & v v i i et i e et e et o s o ot e o o v o o e u 1
DESCRIPTION OF PROGRAM. . . . & v v i e e v e e v e o e o o v o o v v s 1
MAain Program . . . & v v ¢ 4ttt et e e e e e e e e e e e e e s 1
OPtioNS. & & & i i i e e e e e e e e e e e e e e 6 e e e e e e e 2
DESCRIPTION OF SUBROUTINES. . . . &« & ¢ ¢ v ¢ v v e e e e e v v e e e 4
Subroutine CRDXRS, CRDPU, CRDNPC . . . . . . . « . « v v v v o« . . 4
Subroutine CLXRS, CLPNPC, CLPU . . . . ¢ . & ¢« v ¢ ¢ v v v ¢ o« o & 6
Subroutine CHART . v &« ¢ & v ¢ 6 ¢ ¢ o ¢ o o o o« o o s o o o o o » 7
Subroutine UCHART . v & v v ¢ v v v v e e e e o o o o o s o o o o » 8
Subroutine DELXRS, DELPU, DELNPC . . . . . . ¢« v « ¢« v v ¢ ¢« ¢ « 8
Subroutine ADDXRS, ADDPU, ADDNPC . . . . . . « ¢ . ¢ ¢ v « v v« « & 10
Subroutine HCDXRS, HCDPU, HCDCNP . . . . . . « . ¢ ¢ ¢ v ¢ « « o & 11
Subroutine HISTO . . . . . ¢ & ¢ ¢ ¢ v o i e e e s o o v s s s e 11
CONCLUSION. & . . v it it e e e e v o 6 o o s o o o o o o oo o s as 12
APPENDIX
e
\ el [/ i
B rj .
‘/4)4¢§;g£;' 1 ) . e
L ritattens o

srtienility Joles
i ':Av_-_ vLoarnid/er

Gt Speclal

i




v

MEISICNIEIAENAC AN R AR NERAE AR AU NN M4 Sai NS SO I DGt o i als P - PACRNE [~ g NP Vs

i'.

ABSTRACT i

’&his report presents an interactive Fortran 77 computer program for :;
developing and plotting standard Shewhart control charts for X-bar and R o
or s, p, np, c or u. It was developed on a VAX 11/750 computer using the ﬁ:
VMS operating system. Central lines and control limits may be based on :‘

the input data, modifications of input data, or standard values. Input

data is stored in separate named files so that it may be recalled, modified,

or added to.)T ;
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USERS GUIDE

Before Running Program

A1l data must be stored in a permanent data file. The name of the data
file is limited to 10 characters.

X-bar, R, and S charts

This data must be stored in a data file with one subgroup per line with a
space or a comma between each value. The maximum number of subgroups is 30,
and the maximum subgroup size is 10. The maximum data value permitted is
9999.99.

P Charts

This data must be stored in a data file in the order number inspected,
number rejected, separated by a comma or a space. The maximum number of data
pairs is 30. The maximum data value permitted is 9999.99.

U Charts

This data must be stored in a data file in the order number of
nonconformities, number produced, separated by a comma or a space. The
maximum data value permitted is 9999.99.

NP and C Charts

This data must be stored in a data file with data values separated by a
space or a comma. The maximum number of data points is 30. The maximum data
value permitted is 9999.99.

If previously used control limits are going to be used, then they must be
stored in a permanent data file. They must be stored in the order-upper
control 1imit, lower control limit, central line, separated by a space or a
comma. If both X-bar and R (S) control limits are to be used, they must be
stored in separate files.

Running the Program

There are 2 basic menus in this program. The first menu is only shown
once., It gives the user a choice of charts. If the user should wish to
change the type of chart, the program will have to be run again. This menu
gives the user a choice between: 1) X-bar and R charts, 2) X-bar and S charts,
3) C or U charts, 4) P or NP charts. The user makes his/her choice by
entering the number associated with the option and hitting the carriage
return,

After this choice has been made, the user will have to enter the names of
the data file and output file. These names are limited to 10 characters.
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X-bar, R, S Charts

The user must enter the number of subgroups and the subgroup size. These
values must be limited to 30 and 10, respectively. The name of the X-bar and
R (S) control limit files must also be supplied. Even if these files do not
exist at this time, the user is still required to enter a name for them in
case, during the run of this program, a decision is made to save current
control limits.

P and NP Charts

If the user chooses this as the first option, he/she must then enter a1
if working with fraction rejected or 2 if working with number rejected. The
user must also give the name of the control limit file (1imit 10 characaters).
The number of lots inspected must be entered and, if using the NP chart, the
lot size must also be given.

C and U Charts

If the user chooses this as the first option, he/she must then enter a 1
if working with number of nonconformities, or a 2 if working with
nonconformities per unit. The number of data points (pairs) must be entered
along with the name of the control limit file.

A1l of the above information (and future information) will be requested
by the computer in the form of a written prompt which will appear on the
screen. The user must wait for the prompt before entering the information.

After the previous information has been entered, a second menu will
appear on the screen. This menu will vary according to the type of chart
chosen in the first menu. A1l options are listed below plus any information
that the user will need to enter.

Options
Hardcopy of Data

A copy of the raw data and the points plotted on the charts will be
written to the output file.

Histogram

This option will only appear if the user choose X-bar and R (S) charts in
the first menu. The user will have to decide if the histogram will appear on
the screen, written to the output file, or both. The number of cell intervals
will also have to be entered. If the histogram is viewed on the screen, the
user will have to enter a 1 to continue the program.

Control Chart

If the user is running a P chart, then he/she has a choice between using
individual 1ot sizes, estimated average lot size, or calculated average Tot
size.
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A1l charts give the op.ion of using centrol limits calculated from data,
old control limits, or aimed at values, except in the case of np (individual
lot sizes) charts or U charts which do not give the option for using old
control limits. In the latter case, the central line of a previous control
chart could be entered as an aimed at value. If aimed at values are chosen,

' these must be entered by the user.

Charts can be viewed on the screen, written to a file or both, The
control limits can also be saved for future use. Out of control points are
indicated by a question mark.

Add More Data

The user must enter the number of new data points (or subgroups). This
number is limited to 30. The permanent data file will be altered to reflect
! the change in data. If the total number of data points (old and new) is
f greater than 30, some of the beginning data points will be deleted to make
room for the new ones.

Delete Data Points

This option allows the user to delete data points from the calculation of
control limits. The user must give the total number of data points to be
deleted and the number of each point to be deleted. Once this is done, the
control chart is automatically calculated, so the user will have the same
options listed under Control Chart. These deleted points will be plotted on
the chart. The user should choose to have the control charts calculated from
data or else the influence of the deleted points will not be shown.

Exit Program

This option ends the program. To obtain a hardcopy of everything written
to the output file, the user should type PRINT (filename).
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The following program is an interactive program designed for the
development of X-bar and R or S, P, NP, C, and U charts. The program features
' options that enable the user to analyze data using standard Shewhart quality
control procedures. Options include a histogram, the ability to delete points
- from the calculation of control limits, and the ability to add new points.
Il Output from this program (excluding hardcopy of the data) can be viewed on the
E screen and all can be stored in a data file to be printed out after the
5 program run is finished. This program is written in Fortran 77 and was
implemented on a Vax 11/750 computer. It is intended as an instructional tool

and as a research tool for analyzing process data.

DESCRIPTION OF PROGRAM

MAIN PROGRAM

The basic function of the main program is to identify the type of data

being used, read the data from an external data file, and to call the

appropriate subroutines depending on the options specified by the user.

The first menu is the main program identifies the type of data being

used. This menu will only be displayed once during a run of the program, so

il

ﬁ if the user wishes to change the type of data being used, the program will
have to be run again. The choices offered in the first menu are: (1) X-bar

and R charts; (2) X-bar and S charts; (3) C or U charts; (4) P or NP charts.

Some information will have to be entered by the user from the terminal. C;k:
This information includes the name of the data file, the name of the output —

file, the name of the control limit file (except in the case of a u chart), T
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the subgroup size and the number of subgroups (in the case of X-bar and R or
X-bar and S charts), and the number of data points (for all other charts).

The data will then be read from the external data file.

The second menu then will appear on the screen and the options will vary
according to the type of data being used. Once an option is chosen,
subroutines corresponding to these options are called and executed. When the

option is completed, this second menu is again displayed.

OPTIONS

Hardcopy of data

This option will give the user a copy of the current data set and the
values of the points which are to be plotted on the control chart. If the
data type being used corresponds to a C chart or an NP chart, then just the
subroutines to print a hardcopy of the data is called. If any other type of
data is used, then the first subroutine called is the one that calculates the
values of the points that will be plotted on the control chart. This
subroutine then returns to the main program and the corresponding subroutine
to print a hardcopy of the data is called. A1l this information is written to
the output file named by the user, and a hardcopy can be aobtained after the

user has finished running the program.

Histogram

This option will yield a histogram either printed on the terminal screen
or written to the output file or both. This option is only available if
variables data are being used to prepare X-bar and R charts or X-bar and S
charts. When this option is completed, the second menu will appear on the

screen.
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Control Chart

In general, this option will plot a control chart on the terminal screen
or write it to the output file, or both. No matter which control chart is
requested, three subroutines are called to produce the control chart. First,
a subroutine is called to calculate all values needed to compute the control
limits. These values are then passed to a subroutine that calculates the
control limits and these values, along with the points to be plotted, are
passed to the subroutine that prints out the charts. When this option is

completed, the second menu again will appear on the screen.

Adding new subroutines/Adding more data

These options enable the user to alter the data currently being used. A
subroutine corresponding to the type of data being used is called. The user
enters the new data from the terminal. The external data file is altered to
accomodate the new data as is the current data array in the program. When

this option is completed, the second menu is displayed on the screen.

Deleting data points

This option enables the user to alter the values of the control limits by
eliminating points from the calculation of the control limits. These points
are NOT deleted from the current data array in the program or from the
external data file. The first subroutine called calculates the data used in
the calculation of the control limits using all the data points. The next
subroutine called alters these calculation to reflect the change introduced by
the deletion of points. These altered values are then passed to the

subroutine that calculates the control limits and the points to be plotted are
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then passed to the subroutine that plots the control charts. When the option

is finished, the second menu will appear on the screen. ! .
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Exit Program

This option ends the program. The user can then obtain a hardcopy of the
output file which will contain everything that was written to the file (i.e.
hardcopy of data, histogram and/or control charts as applicable and as

requested).

In the above sections, the options and the various subroutines connected
with them were described in general. Each subroutine now is described in

detail.

DESCRIPTION OF SUBROUTINES

Subroutine CRDXRS, CRDPU, CRDNPC

These three subroutines take care of the intermediate calculations needed
to compute control limits. They are called not only when a control chart is
requested, but also when a hardcopy of the .data is needed, and when data
paints are to be deleted from control limit calculations.

Subroutine CRDXRS

This subroutine performs calculations on subgroup data. The raw data,
the number of subgroups and the subgroup size is passed to the subroutfne.
The average and arange (std. dev.) of each subgroup, the grand average (over

all subgroups), the average range (std.dev.) are passed back to the main

program,




Subroutine CRDPU

This subroutine is called to perform calculation on data dealing with the
number rejected and number inspected, or the number of nonconformities and the

number produced. The raw data and the number of data points are passed to

this subroutine. For each pair of data points, either the fraction rejected
or the number of nonconformities per unit is calculated. The average fraction

rejected or the average nonconformities per unit is calculated. R

If the data being used deals with the number rejected and the number

inspected, then the user has a chbice of using individual lot sizes, estimated ]
average lot size, or a calculated average lot size. If the user chooses a _.__.-7-*

calculated average lot size, then this value is calculated. If the user
chooses to use an estimated average lot size, then the user is asked to enter
this value from the terminal. ATl this new information is passed back to the

main program for future use.

Subroutine CRONPC

This subroutine does intermediate calculations for data consicting of the
number rejected or the number of nonconformities. The number rejected
(nonconformities), the number of data points, and in the case of data dealing
with nonconformities, the lot size is passed to this subroutine. The average
number rejected (average number of nonconformities) is calculated. If the
data used is the number rejected, then the average fraction rejected is

calculated. A1l this new data is passed back to the main program.

.................................................................................




Subroutines CLXR5,CLPNPC,CLPC

These subroutines take the calculations passed to the main program from
CRDXRS, CRDPU, and CRDNPC and calculate the upper and lower control limits and
the central line of the control chart.

Subroutine CLXRS

This subroutine calculates the control limits for the X-bar, R, and S
charts. The average of X-bar over all the subgroups, the average range (std.
dev.), the subgroup size, and the number of subgroups are passed to this
subroutine. The user is given the choice of having the control limits
calculated from the data, using old control limits, or using aimed at values.
If the user chooses to have the control limits calculated from data, then
these are calculated. If the user chooses to use old control limits, then
these are read in from the control limit data file, the name of which was
asked for at the beginning of the main program. If aimed at values for X-bar
and sigma are to be used, the user is required to enter these values from the
terminal and then the control limits are calculated. The control limits along
with the data passed in are passed back to the main program.

Subroutine CLPNPC

This subroutine is used to calculate the control limits for the np chart
or the ¢ chart or the p chart if an average lot size is being used. The
values of np-bar and p-bar or c-bar are passed to this subroutine. The user
is given the option of having control limits calculated from the data, using
old control limits or using aimed at values. If aimed at values are being
used, the user is asked to enter them from the terminal. The control limits
are then calculated the same as if the original data were being used. If old

control limits are being used, then they are read in from the control limit
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file the us=r alr2aoay set up. The control limits ace then passed back tc the

main program.

Subroutine CLPC

Py

This subroutine calculates the control limits for the u chart or the p

chart (if using individual lot sizes). The values of u-bar or p-bar and the

P T T Y

number of data points and the number produced or the number inspected are
passed to this subroutine. The user is given the option of having the control
Timits calculated from data or using aimed at values. 01d control limits are
not used here since the control limits depend on the number produced or the

number inspected for each data point. 1f the user chooses to use aimed at

e apyemaoamaaou e o

values, then he or she is asked to enter this value from the terminal. Then
the control limits for each pair of data points are calculated and passed back

to the main program.

Subroutine Chart

This subroutine plots the control chart for X-bar, R, s, p, np, and c.
The points to be plotted, the control limits, and the number of points are

passed to this subroutine. The user is given the option of displaying the

chart on the screen, writing it to the output file, or both.

L ?- ?'-I '-,-‘-, o n.‘-,’ ','

Basically, no matter which chart is to be printed, the procedure is the
same. The upper and lower control limits and the central line are placed at
specific locations on the chart. The points to be plotted are then scaled
between the upper and lower control limits. If a point falls above the upper
control limit or below the lower control limit, that point is indicated by a
question mark. If it falls in control, an asterisk is used. The values of

the upper and lower control limits and the central line are printed on the
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h chart. The uszr is given the option of saving the values of thc contral line

and control limits in the control 1imit file named in the main program.

2 Subroutine UCHART

i This subroutine displays the u or p chart (individual lot sizes). The
user is given the option of viewing the control chart on the screen or having
it written to the output file or both. The values for each set of upper and

k lower control limits, the central line, and the points to be plotted are

E

passed to this subroutine. This subroutine is basically the same as

Subroutine CHART, except that all values are scaled between the highest valued

5

h upper control limit and the lowest valued lower control limit. If a point

E falls outside its control limits, it is indicated on the chart by a question
b

[

mark. Otherwise, the point is plotted as an asterisk. The user is not given

the option of saving these control limits as they are dependent on the lot
- sizes (number produced). If the user wishes to use the value of the central

Tine again, he or she can use it as an aimed at value in a future run,

Subroutine DELXRS,DELPU,DELNPC

These subroutines are used to delete points from the calculation of
control Timits. These data points are not deleted from the permanent data

file or the current data array used by the program.

Subroutine DELXRS

This subroutine deletes points from the X-bar, R, or s charts. The
average of each subgroup and the range (std. dev.) of each subgroup, the
number of subgroups, the overall average and the average range (std. dev.) are
passed to the program. The user is asked to enter the total number of

subgroups to be deleted. The sum total of the averages of all the subgroups




..................................

and Liic sum total of the cungos {std. dev.) of all the subgroups are then
calculated. The user is asked to enter (one at a time) the number of the b v
subgroup to be deleted. The average and range (std. dev.) of the deleted %;3
subgroups are then substracted from the sum totals and the new overall average ﬂ{t
and average of the range (std. dev.) is calculated. The only values that >
change then are the average of the subgroup averages and the average of the
ranges (std. devs.). Consequently, when the chart is printed out, all data
values will be plotted. R

Subroutine DELPU

This subroutine deletes points from p or u chart. The number rejected or S
the number of nonconformities, the number inspected or the number produced, =
the average fraction rejected or the average nonconformities per unit and the
number of data points are passed to this subroutine. The user is asked to -4;
enter the total number of pairs of data points to be deleted. The total
number inspected or the total number produced and the total number rejected or
the total number of nonconformities are calculated. The user is asked to
enter (one at a time) the number of the data pair to be deleted. These values
are then subtracated from the respective totals and the new value of p-bar or
u-bar is calculated and passed back to the main program. A

-

Subroutine DELCNP

This subroutine deletes points from the np or c chart. The number
rejected or the number of nonconformities, the average rejected or the average ;:~
number of nonconformities and in the case of the NP chart, the average ;Sé
fraction rejected and the lot size are passed to this subroutine. The user is o

asked to enter the total number of data points to be deleted. The total —

number rejected or the total number of nonconformities is calculated. The
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user s Lien askod Lo ealir thi numbor of the data peint to be deleted. The ti
values of these data points are then substracted from their respective totals f,:1
and the new values for the average rejected and the average fraction rejected ?i}i
or the average nonconformities are passed back to the main program. ;ﬂ;
Subroutines ADDXRS, ADDPU, ADDNPC ]

These subroutines allow the user to add new data points to the existing
" data file. These points also are added to the permanent data file. ;ij
Subroutine ADDXRS
ki This subroutine adds new data to existing subgroup data. The current ;;j
;. data array, the number of subgroups, the subgroup size, and the name of the ;TE
2 permanent data file are passed to this subroutine. The user is asked to enter L
ii . the number of subgroups to be added. If the number of current data points i;i
ﬁ; plus the number of new data points is greater than 30, then enough subgroups T

Ei are deleted from the beginning of the file to make room for the new ones and
*i the remaining data points are moved up to the beginning of the file. The user P—
is then asked to enter each subgroup (one at a time). These values are added :Tﬁ
{ to the current data file and the permanent one. The number or subgroups is :3:5
iz also updated. These new values are passed back to the main program. ;fi
- Subroutine ADDPU ':"i
il
;é This subroutine allows the user to add new data points to the data for ési;
i% the P chart and the U chart. The number rejected (number of nonconformities) ;;;
ji and the number inspected (number produced) and the number of data pairs are igs
.3 passed to this subroutine., The user is asked to enter the number of pairs of ;?Ef

data points to be added. If the total number of data points (01d and new) is

greated than 30, then the beginning data points will be deleted to make room

......................................




for the new ones.  Tho user will then be asked to enter the new data peints
and these will be added to the current data arrays and the permanent data
file.

Subroutine ADDNPC

This subroutine allows the user to add new data points to the data for
the np and ¢ charts. The number rejected or the number of nonconformities and
the current number of data points are passed to this subroutine. The user is
asked to enter the number of data points to be added. If the total number of
data points (old and new) is greater than 30, then enough of the beginning
data points will be deleted to make room for the new ones. The user will then
be asked to enter the new data points and these will be added to the current
data array and the permanent data file.

Subroutines HCDXRS, HCDPU, HCDCNP

These subroutines write to the permanent output data file a copy of the
raw data and any intermediate values that are used in plotting control charts,
namely the values of the points that are plotted. The user can obtain a

hardcopy of this data when the program is completed.

Subroutine HISTO

This subroutine plots a histogram of the data used for X-bar and R or s
charts. The raw data, the number of subgroups, and the subgroup size is
passed to the subroutine. The user is then asked to input the number of cell
intervals wanted. The number of cell midpoints and the number in each cell
are then calculated and the histogram is printed out. Each row of asterisks
in a cell corresponds to one observation unless otherwise indicated by the

scale on the side of the histogram.

.......................
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CONCLUSION

This program is user friendly and with little instruction can be used by
anyone with a little knowledge in the field of Quality Control. A1l of the
options are designed to be run independently. This causes some redundancy
with regard to the number of subroutines called, but offers the user maximum
flexibility when running the program,

The Appendix provides a listing of the computer code.
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HAIN PROCRANM

THIS IS AN INTERACTIVE PROGRAM DESIGNED TO AID
‘I:N YO% DEVELOPMENT OF X-BAR.R.S.C. U, P, AND NP CONTROL

DIMENSION D(30, 10), XBAR(I0), RANCE (J0), SICHALI0)
DIMENSION U(J0), VUCL (J0). VLCL(J0),. PLDO)

REAL NI(3Q).NR(J0), NC(30).NP(30), NPD

'{EIEGER sS

LCcL
c CHARACTER®10 NAMEL. NAMERQ, NAMED, NAMES
g“' DISPLAY FIRST MENU

WRITE(S, 1)
I FORMATL’1°./7//: 10X, "MENU®, //)
3. @ 1) X-BAR AND RANGE CHARTS’
2) X-~BAR AND S CHARTS’
3) € AND U CHARTS'
4) P AND NP CHARTS’

[
g.ao READ IN DATA
WRITE(D, #) ‘ENTER THE NAME OF YOUR DATA FILE

1 ((= 10 CHARACTERS)*
READ(Y, 3) NAME1L
FORMAT(A)

NANER
I=1, FILE=NANEL, STATUS='0LD ")
=2, FILE=NAME2, STATUS= ‘NEW ‘)
€a. 1. 0R. MENUL,EG.2) THEN
TE(S. :’NS'ENTER THE NUMBER OF SUBCROUPS*
-
) ’ENTER THE SUBGROUP SI1IE°’

D{(I.J), J=1,55), I=1,NS)
BTATU?:E'KEEP')

‘r‘r

L

2

]
121

. -

NAME. OF XBAR CONTROL
CHARACTERS) ‘

T
BDILD
mmam
} 3 10 O
(-1-L1-)
~nMa

og~

THEN
‘ENTER _THE NAME OF RANGE CONTROL
CHARACTERS) *

Y 1)
Qv
(%]

‘ENTER THE NAME OF S10MA CONTROL
CHN‘!ACTERS) 4

. 4) THEN
) ‘ENTER 1 IF WORKING WITH FRACTION

YE(S.8) ‘ENTER 2 IF WORKING WITH NUMBER
READ(S. @) MNP
‘RITE(S;OJ":B(TER THE ® OF LOTS INSPECTED’

€3, #) ‘ENTER THE NAME OF CONTROL LIMIT FILE’
3. 3) NAMED
DO 10 Iwi,NL
READC1. #) NICI).NR(I)
10 & CONTINUE

WRITE(D, ) °‘ENTER THE LOT SI2E*
SSAD(S. *) LS

T=1, N
READ(1, #) NR(I)
T INVE
ENTER 1 IF WORKING WITH & OF
TER 2 IF WORKING WITH NONCONFORMITIES

' ®#) MCU
3.:’N'ENTER THE NUMBER OF DATA POINTS’
L]
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- lF(HCU.EO. THEN
ITE(S, &) ’ENTER THE NAME OF CONTROL LIMIT FILE®
READ(S. N M:’
00 130 1=}
READ(I- ®#) NCCI)
INVE

J0 CONT
E\ SE
DO 40 1I=1,
READ(!.I) NC(I),NPCI)
40 C NUE
ENDIF

ENDIF
¢ 45 IF(MENUL.EQ. 1.0R.MENUS.EQ. 2) THEN
CC:OOG ‘DISPLAY SECOND MENV
WRITE(YS, 30)
ODRMAT( ‘1 ° . MENU‘, /7/)
HARDCOPY OF DATA‘

50 {{
2) HISTOCRAM’
N
1)
)

"

X-~BAR CHART
THEN

‘4) R CHART”
WRITE(D. #) ‘4) § CHART'

IF

TYE(3.#) °3) ADD NEW SUBGROUPS*
JE(D, ®) °6) DELETE SUBCROUPS*
TE(S. #) °7) EXIT PROCRAM’

EAD (D, #) MENV2

[
g"' CALL APPROPRIATE SUBROUTINE ACCORDING TO OPTION CHOSEN

IF (MENU2, EQ. 1. AND. MENU1.EQ. 1) THEN
CALL CRDXRS(D- NS, SS. llMo ﬂANOE XBB, IAN. r:nux )
CALL MCDXRS(D, NS, SS, + MENUL, ®43)
ELSEIF (MENU2, EQ. 1. AND. HE l EO. THEN
CALL CRDXRS (D. NS, SS, XB ’ SIGM. X88, SIGB. rswn )
CALL HCDXRS(D. NS: S5, XBAR, SICHA, MENU1, #43)
ELSEIF'(IﬁM EQ.2) THEN
CALL HNISTO(D; NS, SS, #43)
ELSEIF (MENU2. EG. 3. AND. MENUL. EQ.
CM.L CRDXRS (D, NS. §S, XBAR ANGE. KIB RANEB, MENUL)
. CALL CLXRS(MENU1. MENVQ, XII. RANB. NS, S8, UCL. LCL.,

CL. NAMED
CALL CHMT;XDM- UCL. LCL, CL, NS. NAMED, MENU1. MENU2,
ELSEIF (MENUR. EQ. 3. AND. MENUL . €Q. 2)
. CALL CRDXRS(D: NS. 55, XBAR, smm XBB. SI168. MENUL)
gALL CLKRS(I&WI: MENU2, XBB. S1CB, NS, FS, UCL., LCL.
CALI.HSHART;XlAR. UCL, LCL, CL. NS, NAMEZ, ENUL, MENU2,
ELSEIF(P‘NU?. £Q. 4. AND. HEMJI EO. 1) THE

C XRS (D, NS, §S, XBAR. RANGE, ll!- RANB, MENU}
CALL LXRS (MENU1. MENUZ, KBiE, RANS. NS, S8, UCL, LCL.

Sii? P 555
e OO

1 CL+ NAMES )
' CALL CMRY;RANOE. UCL., LCL. CL, NS, NAMES, MENUL, MENUZ,
ELSE!F"ENU? EQ. 4. AND. MENU1.EQ, 2) THE
CALL CRDXR S(D. NS, SSa XBAR, sxm. X'lp SICH, MENUL)
' gcu. CLXRS(IE 1. MENU2. XBB, §1C8. NS, S8, UCL., LCL,
caLlL CHMT(S!GM- UCL., LCL. CL. NS, NAMEA, MENU1, MENU2.
|} MNP, MCU, #43)
ELSEIF (MENUZ. EG. 5) THEN
CALL ADDXRS( » 8S: NAMEL, #45)
ELSEIF (MENU2. EO.Q HEN
WRITE(S. #) °‘ARE THESE SUBCRMB TO BE DELETED FROM'
WRITE(S:. #) ‘1) X—-BAR CHART
IF(MENUL.EQG. L) N
WRITE(S: ®) ‘2) R CHART'
ELSE
WRITE(S. %) ‘Q) S CHART’
ENDIF
READ(S, ») MDEL
IF(MDEL.EQ. 1) MENUZ=]
IF (MDEL.EQ. 2) MENUZ=S
IF(MDEL. EQ. 1. AND. MENU1.EQ. 1) THEN
CALL CRDXRS(D, NS. 8S: XBAR, RANGE, XBS, RANB, MENU1L)
CALL DELXRS(XBAR. RANGE. NS, XBB, RANB. MENU1 )
CALL CLXRS(MENU1L. MENU2, XBB. RANB. NS. §8, UCL.. LCL.,
] CL, NAMED)
o
-
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' CMLHSNMY( fBM- UCL, LCL. CL.. NS. NAMED, MENV] . MENV2.
ELSEIF(MDEL. EQ. 1. AND, MENU1.EQ. 2) THEN
CALL CRDXRS(D. NS. 85, XUAR, SICMA. XBB, SI1CH. l‘in )
CALL DELXRS(XBAR, SIGMA, NS, XBB, S168, MENU1
' gc“hﬁﬁ%g’;S(*Wl . MENUZ, XBB., SICB. NS, §S. UCLa LCL.,
' CA%L CMRT( XBAR, UCL, LCL, CL. NS, NAMEJ. MENU1, MENU2.
EL-DEIF(HOEL Eo. 2. AND, MENUL.EQ. 1) THEN
CAL| RS(D. NS, 5SS, XBAR. RANGE, XBB, RANB, MENU] )
CALL DELXRS( XBAR, RANGE. NS. XBB. RANB, RENUL }
‘ SALL CLXRS(HENUI MENU2, XDB. RANB. NS, SS. UCLn LecL.,
Lo N
' 8ﬂLL CHI)\RT(RANGE. UCL. LCL, CL, NS, NAMES, MENU1L, MENU2,
43
ELSE!F(HDEL. EQ. 2. AND. MENU1. EQ, 2) THEN
CA CRDXRS (D. NS, SS, XBAR, SIGM- xpa. SIC8, PEMM)
CALL DELXRS(XBAR, SIGCMA. NS, XBB, SIGB. MENU1L
' gtLL %X?S(HEW] » MENU2, XBB. S1CG8. NS, 5S. UCL. LCcL.
' 8A<L)L (‘:HMY(SXGM. UCL., LCL, CL. NS, NAMEA, MENU1, MENU2Z.
Q. »
ENDIF
ELSEIF(MENUV2.EQ.7) THEN
€0 YO 1000
c ENDIF
Cese DISPLAY SECOND MENU
ELSEIF(MENUL. EQ. 3. OR. MENU1.EQ. 4) THEN
HWRITE(S. 60}
&0 FORMAT(*1°. 77/, MENU’, /)
WRITE(S.e) ‘1) WDCWV OF DATA”
IF(MENUL.EQ. 4)
IF (MNP, EQ, l) Q'E
WRITE(S, #) ‘2) P CHART’
ELSE
WRITE(D, #) °2) NP CHART'
ENDIF
EL
lF(ﬂCU. EQ. 1) THEN
RITE(S. #) ‘2) C CHART’
WRITE(S, #) °2) U CHART’
ENDIF
ENDIF
WRITE(S3.#) ‘3) ADD MORE DATA
WRITE(S.®) ‘4) DELETYE DATA’
WRITE(S. ) ‘5) EX!T PRDQRM'
c READ(S, »)
g-c. CALL APPROPRIATE SUBROUTINE ACCORDING TO OPTION CHOSEN
IF(FENU?. EQ. 1) THEN
IF(MENUL. EQ. 3. AND. MCU. EO- 1) THEN
CALL DCNP (NC. N, O, #453)
ELSE!F"‘ENUI EQ. 3. AND. HCU. €Q.2) THEN
CALL CRDPUINC., NP, N. MENUL. U, UB- 0. 0, MENU2)
CALL HCDPY (NC:”.U.N. MENUL, #45)
ELSEIF(FEWI.EO. < AND, MNP, EQ. 1) T'-E
DPUI(NR, NI, NL. MENUL, P, PB. neur. ALS, MENU2)
CﬁL WDFU( «NT. P, NL, MENUT, #45
ELSE!F(HEWI 3 AND. MNP, EQ. ) TD'EN
enpiE CAaLL INR, NL. LS, #43)
ELSE!F(MN\JZ. EO 2, AND. MENU1.EQ. 3) THEN
IF(MCU.EQ. 1) THE
ALL CRWC(NC« N, 0, ANC, Q)
CALL CLPNPC(MENU1, O, ANC, O, UCL., LCL. CL, NAMED)
CALL CHART(NCo UCL LCL. CL, N, NAMED, MENU,
1 ELSEHEN 2, 0. MCU, »
CALL CRDPU(NC, NP, N, MENUL. U, UB, O, O. lﬁW?)
CM-L CLPU(MENUL, N, NP, UB, VUCL., VLCL. CL)
END"C-' UCHART(V, VUCL. w.cL. CL. N, MENU1, #43)
ELSEIF (MENV2, EO. 2. AND. MENU1.EQG. 4) THEN
IF(MNP. E THEN
CALL CRDPU(M; NI, NL, MENUL, P, PB. MENP, ALS. MENU2)
IF (MENP . 1) THEN
CALL CLPU(HENUI- N, NI, PB, VUCL. VLCL, CL)
L UCHART (P, VUCL. VLCL. CL. NL. MENU1, #43)
" W W W “."-“. L N R T S N -
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ELSE
CALL CLP'PC('ENUI . PB. ALS. UCL.. LCL- CL NAMED)

CALL CHART(P, UCL LCL. CL. N, NAMEJ, ME

MENU2, MNP O, &

ENDIF

CALL CRDNPC (NR, NL. LS, NPB. PD) .
CALL CLPNPC(MENUL, MNP, PB, NPB, UCL. LCL. CL.,. NAMED)

CALL CNART(NR, VCL LCL. CL. NL, NAMEJ, MENU1.

HENU2. MNP, O, &

EN
ELSE[F(MNUZ. 0.3 AND. MENUL. EQ. 3} THEN
IF(MCU.EQ. 1) THEN
ELSE aLL ADDC'G’(NC N, NAME 1. #45)
CALL ADDPU(NC, NP, N. MENUL, NAME ], #43)

NDIF
su.ssu-mewgozo. a.wn.ne- £G.4) THEN
ELSECALL ADDPU' R NL. NL. HENUL. NAMEL, #45) L
CALL ADDCNP (NR. NL. NAME], #43)
ELsenrmewz EQ. 4. AND. MENU1.EG, 3) THEN
IF (MCU. EQ. 1) THEN
CALL awcmc.u.o.mc 0)
DEL CNP (NC, uc.o.wo
CALL CLPNPC (MENU1, O, ANC, O, UCL, LCL. CL. vwc:n
CALL crwnmc. ucx.. LCL. CL+ N« NAME3, MENU
MENU2. 0, NCU, #

CALL CRDPU(NC. NP, N, FEWI. U. UD, 0, 0. MENU2)
CALL DELPU(NC, ANC, NP, N

CALL CLPU(PENUX N, NP, UD. wUCL, VLCL., CL)
CAL UCHART (U, VUCL., VLCL, CL. N: MENUL. #43)

ELSEIF('.H'E’NUg.oEQ.Q %D. MENU1.EQ, 4) THEN
CALL CRDPU(INR. NI.NL. HENUl P, PB. MENP, ALS, MENU2)
CALL DELPU(NR. PB, NI.NL
IF(MENP.EQ. 1) THEN
CALL CLPU(HENU!. NL, NI, PB, VUCL. VLCL. CL)
ELSECM UCHART (P, VUCL., VI.CL. CL., NL, MENU1, #43)

CALL CLPNPC(MENUL, MNP, PR, ALS, UCL. LCL. CL)
CALL CHART(P: UCL. LCL. CL.. NL, NAMEJ, MENU1,
NU2, MNP, O, #43)
ENDIF

CALL CRDNPC(NR, NL, Ls. NPD. PB)

CALL DELCNP (NR, NPB, PB, NL,LS)

CALL CLPNPC (I‘EWL MNP, PB, NPB, UCL. LCL., CL. NAMED)
CALL CHART(NR. UCL. LCL- CL. NL. NAMEJ, MENU1

PEWZ MNP, 0, #43)

END
ELSE!F“NU?. €0.3) THEN
™A~ 1000

e

ELSE

ELSE

THIE SUBROUTINE DELEYES DATA POINTS FROM THE X-DAR. R, AND § CHARTS

SU'RDUT"E DELIRS(A. 8§, NS, AB, BB, MENU})
DIMENSION A(SO). ¢«30
HRIIE(S.DO) TER THE TOTAL NUMBER OF SUBQROUWPS TO BE

1. ND
WRITE( 5..:)“ ‘ENTER SUBGROUP NUMBER TO BE DELETED’
AB=AB-A(R)
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- ) goo. THIS SUBROUTINE DELETES DATA POINTS FROM THE P AND U CONTROL CHARTS

SUBROUT INE DELPU(A. AD, 3. N)
DIMENSION A(30).B(30)
WRITE(S, #) ‘ENTEN THE TOTAL # OF PAIRS OF DATA POINTS
1_TO BE DELETED’
READ(S, ») ND
TLS=0,
DO 5 I=i,N
TLS=TLS+B(I)
5 CONTINUE
AQ=AD*TLS
DO 10 I=1,ND
MXTE(S.I) ‘ENTER DATA POINT & YO DE ELIMINATED
READ(3, K
AB-AB-A(
TLS=TLS-B (K )

| 10 CONTINUE
AB=AB/TLS
l RETURN
c END

g--- THIS SUBROUTINE DELETES POINTS FROM THE C AND NP CONTROL CHARTS

SUBROUT INE DELCNP (A, AB, BB. N, LS)

DIMENSION Al

uaxr:;s.:)ﬂésursn THE TOTAL # OF DATA POINTS TO BE DELETED’

-

T ¥ T . T Y- T. WiE ETz-w

DO 10 I=1,N

WRITE(S. #) *ENTER DATA POINT # TO BE DELETED"
READ(S. ¢) K

' AB=AB-A(K)

g 10 CONTINUE

’ BB=AB/ (NNS#LS)

d AB=AB/NNS

g RETURN

. END

NNS
i AB=AB#N

c
Cuaw I’HIS SUBRWTNE PR!NTS A HISTOCRAM TO THE SCREEN
g-.l AN QUTPUT FILE

SUBROUTINE HISTO(D. NS, SS, #)
. Dll‘Ezg}& (D:'(q:’g' 10). KCOUNT (207, NCOUNT(20). NCOOR(12)

GER s C
ACTER065 COL, DASH
70 LONG

»
Ora
it
=

m

MENU

RINT HISTOGRAM TO SCREEN’
s%z‘!' HISTOCRAM TO FILE®

BEEREES

[ 1= 1PV ey
At AL
[SR=pecort oo

8%
sz:saaaaag

Qe > v

a

Do
25 CONTINUE

s 1] CONT INVE
40 .C‘MTIN\E

MAX=0
DO 43 I=|.C2

-
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1S

1FCKCOUNT (). GT.KMAX) KMAXsKCOUNTCI)
43 CONTINUE
IF (MENUN,.EQ. 2) €O TO 90
NDUM=KMAX /20 ¢t

o CONT!NUESS
53 ;ORHAT( ‘1 ¥OK- ‘HISTOCGRAM )

&0 CONY;NUE
DO 63 u=1,20
IF(1.GT.NCOUNT (J)) THEN
IPT=IPT+]
LONGUIPT. IPTI="a’
[PToIPTel
LONG(IPT: IPT)x‘e’
IPT=IPT+2

3]

70

75 FORMA

ENDIF
80 CONTINUE
a3 TE ?.e:n DASH(1: 63)

‘0 3X, ADS)
®) ‘PRESS 1 TO CONTINUE'

Cc
(C:oon PRINT HISTOGRAM TO OUTPUT FILE

90 WRITE(2,99)
. 93 FORMAT(‘1°, J0X, ‘HISTOCRAM, /)
WRITE(2, 100)
100 FORPAT(‘0’, J0X, ‘FREGUENCY *)

105 FORMAT(’ *, ‘CELL MIDPT. )
DASH(1:1)m’+*

DASH(563: 63)= e’
WRITE(2, I}O)“D?SH(I:AS)

RN S

110 FORMAT(12X, &
NDU=RMAX 76041
FACTOR
DO 1233 I=1,C2 -
K= (KC (1)+.3)/FACTOR o
CM(I)=DMIN+(2,08(1-1)+1.0)4C1/2.0
IF (K. EQ. Q) THEN
WR (2,113 cm(I)
115 EL“FMMT(IQL ‘Y7t CUF10.20 1K, /12X, )
ITE(2, 120) COL(1:K)
120 FORMAT(12X, A)
WRITE(2, 123) CM(I), COL(1:K)
129 FORMAT¢" *,F10.2. 1X, A)
WRITE(2, 120) COL(L:K)
WRITE(2. 130}
130 FORMAT (12X, *+°)
ENDIF
133 CONTINUVE
WRITE(2,120) *!’
WRITE(2, 120) DASH(1:65)
DO 140 I=},12
NCOOR(1)=1eFACTDR =S
140 CONTINVE
a3 BRI ggoon 112
130 R'E‘T\RN 1
,.
ze%s  THIS SUBROUTINE CALCUWATES X-BAR. THE RANGE OR THE
Zess STANDARD DEVIATION FOR E£ACH SUBGROUP AND ALSO
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5000 X~DOUBLE BAR. R-BAR. AND S-BAR

SUBROUTINE CRDXRS(D, NS. SS. Al. A2, Al1D, AZB. MENU1)
DIMENSION D(30,10).A1(30). A2(30)
INTEGER SS
A1B=0.0
A2B=0.0
IF(MENUL. EO.I) THEN
D0 20

»

-
1 LO=D(1,J)
1 HI=D(1,J)
10 CONT!
Al(I)=ALC]

AlB=A1B+Al

2

20 CONT INVE
A1D=A1B/NS
A2B=A2B/NS

ELSE

X DO 30 I=1.NS

) A1(1)=0.0

. DO 30 J=1,SS

. ALCII=ALC1)4D(L. J)

30 conTInve

1¢<1)=A1(1)/SS
Axn-AlaoAl(l)

A2(1)=0.0
- DO 40 J=1,SS
! A2(I)=(D(1, J)-AL(I))ee2eA2(1)
a0 CONT INUE
g A?(I)USQRT(AR(X)/(SS—I))
. A2D=A2B+A2
X 50 CONTINUE
A1B=A1B/NS
A2B=A2B/NS
ENDIF
RETURN
END

C
Ceasn THIS SUBROUTINE CALCULATES THE FRACTION REJECTED OR
Ceas NONCONFORMITIES PER UNIT FOR EACH DATA PAIR

Cens THE AVERAGE FRACTION REJVECTED AND THE AVERAGC E

Coaw  NONCONFORMITY PER UNIT

SUBROUTINE CRDPU(CD1.CD2, N, MENU1, CDB, COBB, MENP, ALS, MENU2)
DIHENSIDN CD1(30), CD2¢30). CDOB(J0)

CDBB=0

CR=0.0"

CN=0, O

DO 2

~OOON0
o
e
-
-
| |

20 CONTINUE
NUZ.EO.I) €0 _TO 40
Q. 4)

DO YOU WISH TO USE

1) INDIVIDUAL LOT SIZES’

2) ESTIMATED AVERAGCE LOT SIZE
3) CALCULATED AVERACE LOT SlZE'

. "E';‘PTDEN
“'EHSE;S' ®) ‘ENTER ESTIMATED AVERACE LOT SIZE‘
ELSEXF(ggNP EO 3) THEN

ALS-ALS*CDR( n
30 NUE

40 RETURN

c
Cere THIS SUBROUTINE CALCULATES THE AVERAGCE NUMBER REJECTED AND AVERAGE

P TR N T P )_‘.,.
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30
40
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10

88

40

FRACTION REJECTED OR THE AVERAGE NUMBER OF NONCONFORMITIES.

SUBROUTINE CRDNPC (CRD. N. L.S. CNB, CPD)
DIMENSION CRD(30)

CNDB=0. O

DO 10 I=1.

CNB'CNBOCRD( n
CONTINUE

CNB=CNB/N

IF (LS. NE.O) CPB=CNB/LS
RETURN

END

THIS SUBROUTINE ALLOWS THE USER TQ ADD NEW SUBGROUPS YO
THE EXISTING DATA FILE

SUBROUTINE ADDXRS(D. NS, SS. NFILE, #)
DIMENSION D(30, 10)
INTECGER SS

CHARACTER#10 NFILE
1“2{);2[()?' #) ‘ENTER THE NUMBER OF SUBGROUPS TO BE

READ(S. #) NA
NT=NA+NS
IF(NT.GCT.J30) THEN
ND=NT-30
DO 20 I=1.NS-ND
00 10 J=1,5S
DI, JI=D(ND+I, JS)
CONT INUE
CONTINVE
NN=NS~ND+1
NS=30
ELSE
NNaNG+1
NS=NG+NA

. 30) K
OR ‘ ‘., 'ENTER SUBGROUP # ‘.12, '’ TO BE ADDED’)
READ(S.O) (DC1,J), J=1, §8)

CONTINUE
CLDSE(UN!T-I ’ STATUSB *DELETE

OPEN(UNIT=1, NAME=NF ILE. STATUS- ‘NEW’)
IMITE(I. 0) ((DCI., V), U=}, SS), l-l.NS)
2ETUR 1

THIS SUBROUTINE ALLOWS TFE USER TO ADD DATA POINTS
TO THE EXISTING DATA FOR A NP CONTROL CHART

SUBROUTINE ADDCNP (A, N. NFILE, #)

DIMENSION A(30)

CHARACTER®#10 NFILE

WRITE(S, #) ‘ENTER THE # OF DATA POINTS TO BE ADDED’
READ(3, #) NA

NT=NA+N
IF(NT.GT.30) THEN
ND=NT~30
DO 10 I=1, N-ND
ACI)=A(ND+I)
NUE

-l)

20
FOR! (34 ' ’ENTER DATA POINT & °,12,’ TO BE ADDED’)
?EAD(S- *) A(

T
CLOSE(UNIT=1, BSTATUS= "DELETE *
OPEN(UNIT -l NAME=NF ILE, STATUS-’NEH H
DO 40 I=1

HRITE(I.O) ALl
CONT INUVE

T1
RETURN 1
END

TR .
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Cese THIS SUBROUTINE ALLOWS THE USER TO ADD DATA POINTS
Cese TO THE EXISTING DATA FOR A P

SUBROUT INE ADDPU(A. B, N. MENU1, NFILE, #)
DIMENSION A(30), :IO
CHARACTER+*10 NFIL

UR]I)BE(S.H ‘ENTER THE & OF PAIRS OF DATA POINTS TO BE
READ(S. ®) NA

=NA+N
IF(NT.GT.QO) THEN
ND=NT~-30
DO 10 I=1,N-ND
ACT)=A(ND+T)
B(I1)=B(ND+1)
10 CONT INUE
NN-N-ND'I

ELSE

]

lF(HENUl EQ.J) THEN
WRITE(

{+]
0 FORMA T(' ‘+ ‘ENTER # OF NONCONFORMITIES AND UNITS
1 PRODUCED’)
ELSE
WRITE(3, 30}
30 END‘EORMT(' ‘s ‘ENTER ® OF REJECTS & @ INSPECTED’)
READ(3. #) A(I).B(I)
40 CONTINUVE
CLOSE(UNIT=1, STATUS= ‘DELETE

OPEN(UNIT=1, NAME=NF ILE. STATUS-'NEH )
xrmebgugostxa.a) THEN

N
WRITE(1, ®#) A(1).B(I)
S0 CONTINUVE
ELSE

DO 60 I=i,N
WRITE(L, #) BCI), ACI)
&0 CONTINUE
NDIF

ENDI
RETURN 1
END

Ceus  THIS SUBROUTINE WRITES A HARDCOPV OF THE RAU DATA
Ceet  AND THE POINYS TO BE PLOTTED FOR AN X~BAR. OoR
gGQO CONTROL CHART

SUBROUTINE HCDXRS(D. NS, 5S, A, B, MENU1, )

DIMENSION D(30,10),A(30). B(30)
INTEGER

WRITE(2, 1))
10 FORMAT( “1% /I/: 35X, ‘SUBCROUP DATA’, /, ‘O’. 1X, *SGN’. 33X,
1 ‘RAW DATA /)
DO 20 I=1, NS
WRITE(Z, 15) I, (Dc1., V), J=1, SS)
1% FORMAT( * 1X, 12, 2%, 10¢1X, F6. 2))
20 CONTINUE
IF(MENUL.EQ. 1) THEN
WRITE(R, 2
30 FORMAT( 1, ///, 33X, ‘SUBGROUP DATA’, ///., 33X, ‘XBAR ",
1 9% ‘RANCE’, //)
DO 30 I=1,NS
WRITE(2.40) A(I), B¢
FORMAT(* ‘, 28X.F9. 'SX.F9.4)
CONT INUE
ELSE
WRITE(2, 60)
&0 ' 7?’;"’;* '},'.,/I/ 33X, ‘SUBCGROUP DATA’, 7//, 33X. 'XBAR*
DO 80 I=1,NS
WRITE(2.70)_A(1), B¢
7 FORMAT(’ ‘., 28X, F9. 4, 3X,F9.4)
TINVE

C
Cese THIS SUBROUTINE WRITES A HARDCOPV OF THE RAW DATA AND
Cs#s» TME POINTS TO BE PLOTTED FOR A OR NP CONTROL CHARY
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SUBROUT INE HCDCNP (NMD. NDP. LS. &)
AL 0D¢30?}
IF(LS5.EQ.0) THEN
1TE(2, 10)
10 FORMAT( 'Y, ///. 32X, ‘DATA BET FOR C—CHART ‘)
HWRITE(2, 20)
20 R 79)!““7(///3‘!. ‘MUMBER /, 740X, ‘OF *. /34X, "NONCONFORMITIES
DD 30 I=1, NDP
WRITE(2,23) NMD(1)
25 FORMAT (37X, F7.2)
30 CONT INUVE
ELSE
WRITE(2, 40Q)
40 FORMAT(’1°, 7//, 32X, 'DATA SET FOR NP-CHART’)
WRITE(2, 43)
43 FORMATC(’Q’, 34X, ‘LOT*, BX, 'NUMBER‘/* ‘. 33X, ‘SI2E’,
. | 7X, 'REJECTED’, 7/)
35 I=1, NDP .
WRITE(2, 302 LS. NHD(I)
MAT(* 2, 33X, 14. 7X.F7.2)
3 CONTINVE
ENDIF
RETURN 1
c END
Cess  THIS SUBROUTINE WRITES A MRDCWV OF THE RAW DATA AND
8000 THE POINTS TO BE PLOTTED FOR A P AND U CHART.

SU!ROUT"E HCDPU(HMD., HHD2, HHD1, NDP, MENU1., &)
DIMENSION HHD(30}), HHDR(3), HHD1 ¢30)
lF"ENUl EQ@.3) THEN
1TE(2, 10)
10 FDRMT( ‘1% /7/7332%, ‘DATA SET FOR U~CHART’)

WRITE(2, 20)

20 FORMAT(/ 19X, “NUMBER °, 14X, *NUMBER *,
‘ ITIES /° %, 20X, ‘OF ', 13X, W

;a 14X, ‘NONCONFORMITIES”, @X, 'PRODUCED’

~
~

WK
v
N
b3~
.

o
R
2

o

[

) HHDQ(I). HHD(I) D) (1)
e 16X, F7.2, 13X, F7.2- 10X, F9. 4)

45‘ -\
e
-8

?
"l'n’,//: 2%, ‘DATA SET FOR P-CHART ‘)

23X, ‘NUMBER *, §0X, “NUMBER *, 10X, ‘FRACT
g'SPECTED' +7X. ‘REVECTED*, 10X, 'RE.ECTED'- II,

2,70) HHD2LI), HHD{1), HMDLI(T
(%4 .ﬂx.F?.?:BK:F?.?:’X.F9.4)

3
g

[+
Coea THIS BUBROUTINE CALCULATES THE CONTROL LIMITS FOR A X-BAR,
8900 R: OR S CONTROL CHARY

SU!RWT"G CLXRS(MENU1, MENUZ, XBB, 8B, NS, 88, UCL, LCL. CL. NFILE)
5 DIMENSION A2¢(10),A1(10),D4¢10),D3(10). 84(10), BI(10)
ON D2¢(10),D1(10).8D2(10),B82(10),B1(10),C2¢(10)

DATA A1/0.0,3.76,2.39,1.60,1.60,1.41,1.20,1.17,1.09,1.03/
DATA D4/0.0:3.27,2.57,2.28,2.11.2,00: 1.92, 1.86, 1.82, 1.768/

DATA Dglg. 0, 3.27,2.57,2.27,2.09.1.97.1.08,1.81,1.76, 1.72/

A s 8% 38. 2. gOZG. 992, 5.203 3.2, 3. :lz. 3.39. 3.47/

‘DATA §D2/0. 0.75. I?ga 1. 4693, 2. 039: 2. 326. 2. 834, 2.704. 2. 847,
DATA I?I0.0. 1.84.1. 96. 1.81.1.76.1.71.1.67,1.64,1.61,1.3%8/

DATA 81/0.0.0.0,0.0,0.0.0.0,.03,.10,.17..22; .
DATA C?IO. 0, , 5642, . 7236. . 7979, . 8407, . 8684, . 8882, . 9027,

s . 9139. . 9227/
WRITE(D. #) * MENU

. o
l DATA A2/0.0.1.88,1.02,.73, .98, .48, .42,.37,.34,.31/
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UCL=XBB+A2(5S5) »SB
LCL'XBB‘A?(SS )#SB

L=XBB
ELSEIF(HENU] EO.?) THEN
Y= (NS~ NS
UCL'XBB*SORY(V) #A{(S5)*SB
LCL-XBB—SORT(Y)GAI (SS)s58
-

ENDIF
ELSF "~ (MENV2. EQ. 4. AND. MENU1.EQ. 1) THEN
.L=DQ(SS)#Sh
LCL-03 (SS)eSH

ELSEIF(HENUZ. EG. 4 AND. MENUL.EQ. 2) THEN
UCL=B4(SS)»
LCL'BS(SS)'SB
CL-
ENDIF
ELSEIF (MENCL. EQ. 2) THEN
MENU2. EQ. 3) THEN

1IF (ME!
OPEN(UNIT=3, FILE-NF ILE, STATUS='0OLD *)
READ(3. #) UCL, L
CLOSE (UNIT=3, STATUS= ‘KEEP *)
ELSE!F(HENU? €Q. 4
OPEN(UNIT=4, FILE=NF ILE, STATUS='0LD *)
READ(Q. #) UCL,
CLOSE(UNIT-‘. STATUS= *KEEP * )

ELSEIF(HENCL. €0.3) JHEN
F(MENV2.EG.3) THEN
1 SIGMA” RITE(S- #) ‘ENTER AIMNED AT VALUES FOR XBAR AND

M READ(S, #) XB, S1¢
Y=REAL (NS)
UCL-xaua/soRT =313
LCL-XB-(:VSQRT(Y) usx

Cl=
ELSEIF(PENU?-EO.Q) THEN
WRITE(S, #) ‘ENTER AIMED AT VALUE OF SICMA’

L= SS)«S1¢
LCL=D] (35)«S1C
CL=8SD2(EY) #8816
St osanr
- *
LCL=B1(5S5)#SICHSORT(Y)
CL=CR(SS) aSICHSART(Y)
ENDIF
ENDIF

ENDIF

RETURN

END

Caws  THIS SUBROQUTINE CALCULATES THE CONTROL LIMITS FOR A
gtl! P (AVERAGE LOT SIZE). NP, OR C CONTROL CHARY

SUBRWTI?E CLPNPC (MENUL . MNP, AP, AN, UCL., LCL. CL. NFILE)
HARM‘:;ERGIO NFILE

1

1
)

MENU’

s
DR

T

T

TJE(S,#») ‘1) CONTROL CWTS CALCUL&TED FROM DATA*
JE(3.®) Q) USE OLD CONTROL LIM

‘1; (3, 8) °3J) USE AIMED AT VALUES
ME

MENCL

2555555""

THEN

I.EO.’g')‘TER AIMED AT VALUE OF P-PRIME’
(3. %) ‘ENTER AIMED AT VALUE OF C-PRIME’

RE‘A,I!)(S. «) AP

ll‘ENCL. EQ. 1. OR. MENCL.EQ. 3) THEN
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Cens
[

IF(FEWI EQ. 4) "EN
MNP, EQ. 1) THEN
UCL=AP OSOSORT ((APw
LCL=AP-JeSORT( (AP®
CL=AP

ELSE
UCL=AN+32SORT (AN®( }
LCL=AN-J#SORT (AN# (1
CL=AN

{1-AP) ) /AN)
(1-AP))/7AN)

-AP))
=AP))

ENDIF

ELSEIF (MENUL.EQ.3) THEN
UCL=AP+3¢SART(AP)
LCL=AP-J3#SQRT (AP )
CL=AP

ENDIF

OPEN(UNIT=3, FILE=NFILE,S7- 'US=‘0OLD’)
READ(J, #) UCL., LCL.,CL
CLOSE(UN]1T=3, STATUS= ‘REEF -
ENDIF
RETURN
END
THIS SUBROUTINE CALCULATES THE CONTROL LIMITS FOR A
P (INDIVIDUAL LOT SIZES) OR U CHAR

SUBROUTINE CLPU(MENUL, N. NV, AP, VUCL., VLCL. CL)
ON VUCL (30). VLCL(30)

MENU

WRITE(D.,#) ‘1) CONTROL CHARTS CALCULATED FROM DATA’
WRITE(3. #) ‘Q) USE AIMED AT VALUE FOR CENTRAL LINE’
READ(S, ») NCL

IF (MENCL. EQ. Zéoﬂi

THEN
‘ENTER AIMED AT VALUE FOR U-PRIME’
‘ENTER AIMED AT VALUE FOR P-PRIME’

3
WRITE(S, &)
WRITE(S, )

DIF
READ(3, #) AP
ENDIF
IF(I'ENU{OE?. 3) THEN
VUCL ¢ 4 ImAP+3#SORT(AP/NV(1
AP/NV( H

VLCL(1)=AP-J#S0GRT
IF(VLCL(I).LT.0.0)
INVE

a

THIS SUBROUTINE PRINTS X-BAR, R, 8. P (AVERAGE LOT SIZES). NP,

AND C CONTROL. CHARTS TO THE SCREEN OR TO AN QUTPUT
SUBROUTINE CHART(A, UCL. LCL, CL, N, NFILE, MENU1, MENU2, MNP, MCU, #)
Déf‘ﬂfém A(30), NB(J0)

INTEGER 88

CHARACTER®10 NFILE

CHARACTER®70 LINE

CHARACTER®#1 POINT

WRITE(3, &) * MENV

WRITE(S, ) ° *

HWRITE(S.®) ‘1) CONTROL CHART TO FILE'

WRITE(S, #) ‘2) CONTROL CHARY TO SCREEN’

WRITE(S, ») ‘3) BOTH’

READ(S, #) MENCH

IF(MENCH.EQ.2) €0 TO 125

IF(CMENUL. 1. OR. MENU1. EG. 2). AND. MENU2. EG. 3) THEN

1°, 39X, ‘X~BAR CHART ‘)
. 1. AND, MENU2. EG. 4) THEN

0
‘» IO, ‘RANGE CHART ‘)

12
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LINE(S. J)y=‘~"
CONT INVE

NDIF
POINT=‘a"’
IF(;. E£Q. 19.0R. 1.EQ. 1) POINT=‘7"

TF(1.€Q. NB(J)) LINE(J#2: y92)=POINT

) ‘ENTER 1 TO SAVE THESE CONTROL LIMITS‘
) ‘ENTER 2 TO CONTINUE'’

ENDIF
OPENC(UNIT=NU, FILE=NFILE, ST?T{‘ISI UNKNOWN * )

C 1
OPEN(UNIT=NU, FILE=NFILE, STATUS= ‘NEMW ‘)
We , #) UCL,LCL,CL

IT=NU, STATUS= ‘KEEP *)

THIS SUBROUTINE PRINTS P (INDIVIDUAL LOT SIZES) OR UV
CONTROL. CHARTS

SUBROUTINE UCHART (A, VUCL, VLCL, CL, N, MENUL, #)
DI 10N A

4

ME| €30), VUCL (30), VLCL(30), NA(30), NB(30), NC(30)
CHARACTER#10 NFILE
CHARACTER#70 LINE
CHARACTER®L POINT
WRITE(S, #) * MENU
WRITE(S, #) * *
WRITE(D. #) ‘1) CONYROL CHARY TO FILE'
WRITE(S, #) °2) CONTROL CHART TO SCREEN-’
WRITE(S, #) °3) BOTH’
I;E?D(Sn :z lP)ENCH
XLO=VLCL (1)
DO 3 I=1i.N
IF(VUCL(1).6T. XHI) XHI=VUCL(I)
IF(VLCL(]).LT.XLO) XLO=VLCL(])
CONTINVE
IF(MENCH.EQ.2) €0 TO 90
IF(MENU1.EQ. 3) THEN
WRITE(2,10)
FORMAT( 1 ’: 37X, ‘U CHART ")
ELSE
WRITE (2, 20)
FORMAT(*1°, 37X, ‘P CHART ‘)
ENDIF
WRITE(Q,30) CL
FORMAT(’0°, 33X, ‘CL = “,F9.4,//)
HRITE(2. 40)
FORMAT (33X, 72¢(’, *))
JE((498CL*XHI~308XLO0O) /7 (XHI-XLO) )+. 3
J=J+9

DO 78’ =] .'N .
=
Ku((498ACT ) +XHI~50#XLO) /7 (XHI-XLO))+. S
K=§ +9

‘I:-‘(-:‘:;‘?OWCL(l)OIHI-WDXLO)I(XHI-KLD))0.5
-

Mo ((498VLCL(]) +XHI-30#XLD) /7 (XHI-XLO) )+, D
MaM+§

LINE(J: J)="

LINE(L:L)=""*"

L Jali W - . LR ]
AR
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140

ENDIF

‘ENTER 1 TO CONTINUE’

READ(S, #) NK

WRITE(S, #)
160 RETURN 1t

130 CONTINUE
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