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Introduction
The computer programme which is the subject of this report is one of a series which is in the STARFISH suite.

It was lifted out of that suite for a particular purpose (the IIC/UNIDO knitgoods seminar in April 1984) in order
to provide a self-contained demonstration of routines which had been extensively tested and were believed to be
relatively free from bugs.

At the same time the opportunity was taken to include some of the "new" equations which are emerging from the
second phase of the mathematical analysis of the STARFISH data base. This is the phase which attempts to
combine the data from different fabrics and/or finishing routes in order to reduce the number of separate
equations which are needed and to improve (hopefully) the reliability and the versatility of these equations.

For the preparation of this report, an attempt has been made to render the original programme listing more
intelligible by the liberal insertion of the REMark statements and comment tails, by the replacement of GOTO
statements with the more cumbersome but more reliable and readable IF - THEN - ELSE - ENDIF structures and
by a certain amount of rearrangement and rewriting of some routines. For the same reason, the use of
programme overlays has been eliminated and this means that the whole of the programme is in memory
throughout. It occupies about 36K without variables which leaves about 18K free for variables on the Tektronix
4052A,; it will not run on the 4051 or 4052 models due to memory and language restrictions.

This report is not a layman's guide to the operation of the STARFISH computer models. It is intended as an aid
to a computer programmer who is reasonably fluent in BASIC and who wishes to understand the detailed
operation of the programme in order that she may (at least) implement this particular unit of the STARFISH
suite on a different computer or (preferably) produce an improved version.

It is assumed that the programmer is familiar with the STARFISH concept and has seen the model running so no
attempt is made to explain any jargon such as "the equations of the reference state™, nor to elaborate all
subroutines in detail.

The language used is Tektronix 4052A BASIC which is a very powerful implementation, and is not necessarily
compatible with other BASIC dialects, so a certain amount of rewriting will be necessary. This has hopefully
been facilitated by the general construction of the programme which consists overwhelmingly of more or less
self-contained subroutines.

Operation
General Programme Flow

Figure 1 shows the overall flow of the programme. After loading and typing "RUN" the operator is presented
with a series of messages which explain the function of the programme and the information which she will be
required to enter - Figures 2, 3 and 4. An experienced operator may avoid all these explanations by RUNning
from line 1000. After the messages have been delivered, there is an initialisation routine in which the required
variables are defined and some are assigned starting values, the two main management files are opened, and the
printer is set up with an appropriate printing format.

Then the operator is required to enter details of the fabric type, finishing process, knitting machine, qualities to
be knitted (yarn counts and stitch lengths) and the required finishing targets.

As soon as all the necessary data have been entered a menu of options is presented (Figure 5). All subsequent
operations are controlled from this option menu.

Structure
The programme is organised around six main structural elements:
1. The main option menu
2. The disc files
3. TheFarray
4

The data arrays



5. TheP array

6. The subroutines

The main option menu controls programme flow according to the wishes of the operator who selects the
operation required from the list of options presented. After each operation has been executed, the main menu is
presented again until the session is terminated by selecting Option 0, EXxit.

The disc files contain the STARFISH equations and also various lists which are needed to prompt the operator
during the selection of fabric, process, and knitting machine. There are five classes of files which are named and
explained below. Obviously, the information in these files could be made to reside in DATA statements at the
cost of extra memory.

1. "FABRICS"

A random access file with four records, one for each type of fabric "known" by the model. In each
record are three items. The first item is the name of the fabric (Figure 6), the second item is a segment
of a filename, which will be tacked on to the string "PROCESS/" in order to generate the filename
which refers to the list of processing routes known by the programme for this fabric type. The third
item is a number which gives the number of records in the corresponding "PROCESS/" file. These
items are read into the variables F$, Fi$, Z9.

2. "PROCESS/...."

A set of random access files, one for each different fabric type. Each record contains two items. The
first is the name of the process (Figures 7, 8 and 9). The second is a 15 element data array which
contains the coefficients of the STARFISH equations referring to this fabric-process combination.
These items are read into the variables P$, Eq.

3. "MACHINES"

A random access file containing four records, one for each fabric type. Each record contains three
items. The first is the name of the fabric type. The second is a filename segment which will be tacked
on to the string "MACHINE/" in order to generate the filename which refers to the list of knitting
machines known by the programme for this fabric type. The third item is a number which gives the
number of records in the corresponding "MACHINE/..." file. These items are read into the variables
K$, Km$, Z9.

4. "MACHINE/...."

A set of random access files, one for each different fabric type. Each record contains five numbers
which define a certain knitting machine. They are the gauge (n.p.i.), the diameter (inches), the number
of needles, the lowest yarn count (Ne) and the highest yarn count (Ne) recommended for this machine
(Figure 10). These five numbers are read into the variable Ma.

5. "COUNTERS"

A random access file of three records. Each record contains a number which gives the number of
records in the "FABRICS", "EQUATION and "MACHINES" files respectively. The "EQUATIONS"
file is not actually used by this unit of the STARFISH suite. It serves a different unit whose function is
to enter and/or change the values of the coefficients in the various "PROCESS...." files. The three
numbers are read into the variable C1.



The F array (Figure 11) is a list of status flags which indicate the choices which have been made by the
operator at various stages in the selection of fabric type, process, machine, quality units, quality format, finishing
targets and output units. There are also flags to indicate unreasonable finishing targets and data out of range.

Unreasonable finishing targets are defined in subroutine 42500 on a fairly arbitrary basis. Data out of range is
checked in SUB 43500 and means that one or more of the numbers to be printed (fabric dimensions or
shrinkage) would cause the programme to generate a fatal error due to a PRINT USING format field overflow.

The status flags control the detailed programme flow within subroutines.

The data arrays C5, C6, C7, and CB contain the information concerning the range of fabric qualities to be
evaluated and the finishing targets (Figure 12). These arrays are dimensioned, deleted, and re-dimensioned as
required. Dynamic selective deletion and re-dimensioning of array variables is a valuable feature of Tektronix
BASIC which is not generally available on microcomputers. In rewriting this programme for other machines it
may be necessary to dimension these arrays during the initialisation routine and to place an upper limit on the
number of qualities and sets of finishing targets which can be allowed. Appropriate error traps will be needed.

Data array C1 contains the list of counters read from the "COUNTERS" file.

The P array (Figure 13) contains the dimensional properties of the fabric quality which is currently being
evaluated. It serves as a common reference point for all those subroutines which are concerned with any
calculations using the STARFISH equations, or conversions from reference state to as-delivered, or from all the
default units (used by STARFISH), into the units requested by the operator. It is also used as a device to
increase speed and conserve memory since, by storing the properties of only the current quality in the P array, it
is not necessary to calculate and store all properties for all qualities before printing the results; qualities are
calculated and printed one at a time and then discarded. Furthermore, one may make changes to individual
assumptions without having to recalculate all properties for all qualities. Since the calculations for an individual
quality can be made within the time it takes to print one line of data, results are generated apparently
instantaneously and at no time in the programme sequence is the operator waiting for the computer, even when
large numbers of qualities are being evaluated.

The subroutines are, of course, the basic building blocks of the programme and represent the bulk of the code.
A list of the locations and functions of these routines is given in Figure 14.

There are several types of routines at various levels of complexity.

At the very simplest level are those which simply display a list for the operator to make a selection. An example
is SUB 6000 which lists the available fabric types for the operator to select one. Most of the values in the F
array are defined in this way.

At the next level of complexity the subroutine will be required to make a decision and perform a calculation. An
example would be SUB 12500 where the tex (as knitted) is calculated and placed into the P array at position 1
according to the value of flag F(2), which indicates the yarn count units selected by the operator, and the value
of yarn count (as knitted) currently in the P array at position 23. There are many such routines to allow for all
the various calculations and conversions which may need to be made as a result of different combinations of user
inputs, output units, and finishing targets.

At the next level of complexity, a routine will be calling one or more of the lower level subroutines guided both
by the operator choices and by internal decision making based on one or more of the status flags. An example
would be SUB 24000 where a new set of fabric qualities is to be selected.

At the highest level the tabulation routine at line 30000 calls many of the lower level subroutines with extensive
internal decision making based on the status flags, makes extensive, repetitive calculations using these low level
subroutines, and displays the results to the screen or at the printer.

At all levels of complexity, the routines are provided with error-trapping checks, especially when operator inputs
are required. For example, the operator will not be allowed to select an item which does not appear on the
current list. However, there is no protection at present against choosing unreasonable or impossible sets of input
parameters and there is, in fact, considerable scope for the operator to make "silly" predictions. This situation
usually arises when changes in output units are made after the finishing targets have been set. For example, if



the finished width has been specified in open form and the output units are subsequently changed to tubular, then
exceedingly large shrinkages will be generated in the width direction. If the numbers are still small enough to be
printed then they will be displayed and marked with an asterisk. If not, then an empty line will appear and it is
up to the operator to work out what went wrong.

Although a very large margin is allowed this is obviously a rather unfriendly behaviour and later versions of this
STARFISH unit will build in extra checks to provide some guidance to the operator, and/or will automatically
harmonise the units for finishing targets and calculated dimensions.

Finally, it should perhaps be observed that, in the coding, all subroutines start with one or more REM statements
and practically all subroutine calls are to a REM line. Any attempt to save memory by deleting REM's must be
accompanied by appropriate renumbering.

A complete list of all variables used is given in Figures 15 and 16.

Detailed Programme Flow
1. Start Up

Lines up to 1000 are self-explanatory and simply deliver a series of messages to the screen to give an
inexperienced operator some indication of what is coming. Experienced operators may start by typing RUN
1000. Obviously this first section can be deleted to conserve memory, either permanently, or dynamically by
inserting a DELETE 1,999 statement at line 1020.

2. Initialisation

Lines 1000 to 1999 are reserved for dimensioning variables, allocating initial values to these, setting up the
printer and opening the two management files, which remain open throughout.

The variable, S$, is specific to the Tektronix file manager system and may not be required by other computers.
Lines 1100 to 1130 are specific to the Tektronix system and the Epson FX-80 printer.

Lines 1170 to 1260 make entries part way into the appropriate subroutines for setting the input and output user
units to those most commonly required by I1C workers. To set alternative units, consult the F array in Figure 11
to see what are the appropriate values to assign to F(5), F(2), F(7), F(8), and F(9). The same entry points to the
subroutines must be used whatever the F values are. This initialisation section will not be used again and may
be dynamically deleted after execution.

3. Set Starting Conditions

Before the main option menu can be presented, the operator is forced to select an initial set of conditions, i.e.
fabric type, process route, knitting machine, range of knitting qualities, and set of finishing targets. This is
achieved at lines 2000, 2999 by simply calling the appropriate subroutines.

These lines are used again whenever a change of fabric type is requested because, when the fabric type is
changed, then all other selections must change also.

4, Main Menu

Lines 3000 to 3999 are reserved for the main option menu (Figure 5), which is the master controller for the rest
of the programme. Each option is treated as a subroutine and, after execution, control is passed back to this
menu. There are two exceptions to this general procedure. If Option 0 is selected, then a goodbye message is
printed and the programme is ENDed. With the Tektronix system, an END statement causes all disc files to be
closed (although the variables are not lost). A different computer may require file closing statements between
lines 3140 and 3160.

The second exception is when Option 1 is selected. In this case control is passed back to line 2000 for reselection
of all parameters before the main menu is displayed again.



5. Option 2: Change Knitting Machine

Lines 10000 to 10499 are a self-contained subroutine for selecting or changing the knitting machine. The
routine is actually unnecessarily elaborate since it was originally written for another purpose and the only
information which is strictly needed for the present purpose is the number of needles. However, it adds to the
presentation of the final print-out if the gauge and diameter of the machine are included, and there are occasions
when the gauge and diameter are known but not the number of needles so the routine has been retained in this
form which is certainly adequate.

It starts by reading file #2 ("MACHINES") at the appropriate record number - indicated by F(3) - and then, after
opening the corresponding "MACHINE..." file, presents the list of standard knitting machines for this fabric

type.

These standard lists are very short at present since they indicate only the actual machinery and yarns with which
the original STARFISH qualities were knitted. This "file and list" format allows for the relatively easy
augmentation of the number of standard choices available to the operator. All that is necessary is to write
additional records in the "MACHINE/..." file and to alter the corresponding counter in the "MACHINES" file.

Having presented the list of standard machines (lines 10060 - 10140) the operator is requested to select one or to
specify an alternative.

If a standard model is selected, then its details are read directly into array Ma from the file (line 10380),
otherwise the operator is prompted for the machine gauge, diameter and number of needles (lines 10190 -
10260). A check is made to see whether the specified number of needles lies within + 5% of theoretical and, if
not, the option to re-enter is given (lines 10270 - 10360).

Control is passed back to the main menu.

6. Option 3: Change Knitting Qualities
This routine is located at lines 24000 to 25999 and makes use of several lower level subroutines.
A knitting quality is defined by two parameters; the yarn count and the stitch length, as knitted.

The user may select various units for these two parameters. For yarn count she may specify Ne, Nm, or Tex; for
stitch length she may work in cm or inches or may elect to use the tightness factor, i.e. square root tex divided by
stitch length in cm.

The fabric qualities are specified in one of two different formats which are explained in the message given in
Figure 2. The flag to signal which format has been selected is F(6).

The routine starts by reminding the operator which format has been selected and then offers a small option
menu, lines 24040 - 24180. The menu is different for the two different formats, and the programme is directed
to the appropriate subroutines by the operator's response and the tests at lines 24200 - 24250.

In grouped format, where F(6) = 1, the appropriate subroutines are 11500 to enter a set of yarns and 12000 to
enter a set of stitch lengths or tightness factors. In each case, the operator is first reminded of the current units
and offered the option to change them before being prompted for the number of items and the values of these.
The yarns are stored in C5 and the stitch lengths in C6. Note the dynamic deletion and re-dimensioning of these
arrays which is not allowed in some BASIC dialects. On RETurning, control is transferred back to the "change
qualities” menu in case further changes are required.

In individual format, where F(6) = 2, the appropriate subroutines are 24310, 24510, and 24750. For this format
both yarn count and tightness data are stored in one array, C8, since they are presented and used in pairs. The
three subroutines allow for changing, adding, or deleting one or more of the individual qualities. Adding and
deleting of qualities are also achieved via dynamic deleting and re-dimensioning of arrays and, after RETurning
control is also passed back to the menu at 24040.

In either format one may elect to enter a completely new set of qualities, SUB 25050, in which case the option to
change the format is also offered.

Note that there are two possible exits from SUB 24000, either by selecting Option 0 or after Option 1, at the end
of SUB 25050. Purists may avoid this by reconstructing line 24220 into



24220 IF Opt = 1 then
24222 GOSUB 25050
24224 END IF
24226 GOTO 24040
in which case, control would also be passed back to “Change Qualities” menu at line 24040.

Selection of Option 0 passes control back to the main menu.

7. Option 4: Change Finishing Route

Lines 11000 to 11499 allow the selection of a different processing route. Since the process route list is specific
for the current fabric type, there is a test at line 11010 to ensure that the fabric has been selected. If not, then
control is switched to SUB 10500 where fabric selection is enforced. Actually, this test should not be needed
since fabric selection is forced during initial start up but it is inserted as a guard against the operation of
Murphy’s Law.

The rest of this routine is self-explanatory. The list of appropriate process routes is presented via SUB 6500 and
a selection is made, F(4).

The name of the process and the values of the coefficients of the corresponding STARFISH equations are read
into P$ and Eq via SUB 9000. In this latter routine there are redundant Murphy’s Law double checks at lines
9040 - 9050 and 9100 - 9150. These could probably be deleted if memory is in short supply.

Control is passed back to the main menu.

8. Option 5: Change Finishing Targets

Lines 22000 to 22999 contain the routine for selecting and changing the finishing targets. The function of these
is explained by the message given in Figure 3. In the present implementation there are five options covering
different pairs of fabric properties which are held constant (Figure 17). In principle, other combinations are
possible and, due to the modular nature of the programme, are relatively easy to install. The flow of the routine
is controlled by the value of F(11) which is selected by the operator from the option list at lines 22040 - 22160.

In each case, the operator is reminded of the current units for the selected two parameters, asked how many pairs
are required, and prompted to enter them in turn. Dynamic deletion and re-dimensioning of array C7 is used.
Control is passed immediately back to the main menu.

If the programmer wishes to insert further options for finishing targets (for example the combination "weight and
length shrinkage", then the following steps are required.

a) Move lines 22690 - 22830 to higher line numbers, but below 22999.
b) Insert the appropriate PRINT statement at line 22130.
c) Adjust the error trap at line 22190 to allow the extra option.

d) write a piece of code analogous to lines 22210 - 22320 including the two new parameters and allowing
F(11) to take a value of 6.

e) Write a new section in SUB 20000 analogous to lines 20020 - 20080 allowing for F(11) = 6, and
calculating the as delivered fabric properties from the reference state and the finishing targets. For
example, if the targets are weight and length shrinkage, then width shrinkage is calculated from these
two; courses and wales are calculated from the reference courses and wales and the corresponding
shrinkages; width is calculated from the reference wales, the number of needles, and the calculated
width shrinkage.

Thus:
IF F(11) = 6 THEN
P(22) = FNR (P(13))
P(11) = P(7)* FNG (P(2l)) / 100



P(12) = P(8)* FNH (P(22)) / 100
P(14) = FNK (P(22))
ENDIF
The functions are defined in SUB 21000.

f)  Write a new section in SUB 42000 which converts the finished dimensions into user units, allowing for
F(11) = 6. Since the finishing targets are already expressed in user units, it is only necessary to call the
subroutines for the remaining parameters. Thus continuing the same example, the calls would be to
SUBS 13500, 14000 and 16000 for courses, wales and width respectively.

g) Write a new section in SUB 41500, which assigns the fixed parameters (finishing targets) to the P array,
allowing for F(11) = 6. Thus, continuing the same example:

IF F(11) = 6 THEN
P(19) = Z1 (finished weight user units)
P(21) = Z2 (length shrinkage)
GOSUB 19000 (finished weight, default units)
ENDIF
h) Insert an extra DATA string at line 26760.

9. Option 6: Change Units for Outputs

Lines 23000 to 23999 are reserved for selecting the units to be used when printing results. This is a self-
contained routine with its own control menu at lines 23040 - 23070 which allows selection of the courses and
wales, or the weight, or the width units independently, and passes control back to the main menu when Option 0
is selected. Flags F(7), F(8),and F(9) are used to store the results of these selections; V$, W$, and X$ hold the
names of the units for subsequent printing operations.

10. Option 7: List Current Parameters

Lines 26000 to 26999 are reserved for a self-contained, once-through routine which simply prints out the
conditions which have been selected by the operator. The only subroutine call is to SUB 8000 which allows
selection of the VDU screen or the printer as the output device. This subroutine returns a value of either 32 or
41 for the variable D which is used extensively in PRINT@D: statements. This statement and these values are
specific to the Tektronix computer and SUB 8000 will need to be rewritten for other systems as will the PRINT
statements.

Note the extensive use here and elsewhere of control characters in the PRINT statements, which are denoted in
the listing by underlined characters. These are used in the Tektronix BASIC to control the movement of the
cursor on the screen and are not or not all available on other computers, especially those (the majority) which
have raster screen technology. They have the following functions:

CTRLG= bell

CTRLH= backspace

CTRLI= horizontal tab

CTRLJ= down one line

CTRLK = up one line

CTRLL= clear screen and home

CTRLM = RETURN

CTRLN = expanded characters (printer only)
CTRL 1= home

CTRL Rubout = carriage return and line feed



These control characters are very helpful in formatting information on the screen in an economical way. A
certain amount of rewriting of these PRINT statements will be necessary for other computers in order to have a
similar presentation.

After displaying the required information the programme waits for the operator to press RETURN before
passing control back to the main menu.

Lines 26120 and 26160 - 26180 are anti-Murphy devices and could be deleted to save memory since, in
principle, the programme already knows F$ and P$.

11. Option 8: Print the Results

Lines 30000 - 30999 are reserved for the most complex routine of all which calculates the dimensions of each
quality in turn and prints them to the selected output devices. The core of this routine is as follows:

PRINT Title and headings

FOR EACH QUALITY IN TURN
calculate reference state in default units
scale up to as delivered dimensions
convert to user units
print properties for this quality

NEXT QUALITY

The detailed flow chart is given in Figures 18, 19 and 20.

These flow charts are self-explanatory when read together with the corresponding code. Lines 30000 - 30270
represent the initialisation. The TIME statement returns the time and date to variable D$ of which the first 15
characters are extracted in line 30130. These two statements are specific to Tektronix BASIC. Lines 30150 -
30190 ensure that the equations held in Eq do refer to the current fabric/process combinations. P1 is the page
counter and F(13) is the "silly targets" flag. L1 is the maximum number of lines allowed on a page which
defaults to 15 for the screen (D = 32) or 30 for the printer (D = 41). L is the counter which keeps track of the
number of lines printed on the current page. It is reset to zero after each page is printed. Lines 30220 - 30270
check whether the default maximum number of lines will be exceeded and, if so, allow the operator to redefine
L1.

After initialisation, the title and column headings are printed.

The programme then diverges into one of two directions according to whether the fabric quality data has been
entered in grouped, F(6) = 1, or individual, F(6) = 2 format. L3 is the total number of lines to be printed.

In either case, for each quality in turn, the yarn count and stitch length, as specified by the user, are taken from
the data arrays, C5 and C6, or C8, placed into the P array and converted to the STARFISH default units, Tex and
cm. The fixed finishing targets are also placed in their appropriate locations of the P array via intermediate
variables Z1 and Z2.

Then the finished reference dimensions are calculated via SUB 20500 using the STARFISH equations. These
are scaled up to as delivered dimensions by SUB 20000 and are then converted into the specified user units by
SUB 42000. Before printing the dimensions, checks are made for silly finishing targets and data out of range.

Silly finishing targets are defined in SUB 42500 as being those targets which result in any of the following:
a) Finished weight heavier than 96% of reference weight.
b) Finished courses and finished wales both greater than 98% of reference values.
¢) Length shrinkage (SWTD) less than 2% when the sum of length and width shrinkage is less than 8%.
d) Length shrinkage greater than 20%.
e) Width shrinkage less than 2% when the sum of length and width shrinkage is less than 8%.
f)  Width shrinkage > 20%.



Obviously these criteria are somewhat arbitrary and may be changed to suit individual preferences. If silly
targets are detected, then F(13) is set to 1 and the marker Ast$ is set to "*".

The data out of range criteria are fixed by the parameters of the IMAGE statement at line 40640 which is called
by PRINT USING statements at lines 30930 or 40610 and in which only three leading digits are allowed for
courses, wales and shrinkages or four digits for weight and width. With Tektronix BASIC, a fatal error results if
these allowances are exceeded and programme execution will be halted. The result of this test is returned to flag
F(12) and data will not be printed if F(12) is not zero.

Note that in printing a row of data (lines 30930 or 40610) the shrinkage values are multiplied by minus one to
conform with the latest fashion whereby shrinkages are shown with the negative values and extensions with
positive ones. At the end of the row of data, the silly targets marker is printed. An asterisk denotes silly targets
or data out of range.

After the marker has been printed, the line counter, L, is incremented by one and is tested for the page full
condition, L = L1. If so, then the new page routine is invoked via SUB 41000.

In this routine we first check to see of we have just printed the last page, i.e. P1*L = L3.

If so, then SUB 41000 is immediately exited. If not, then the footnote messages are printed via SUB 43000, the
page counter is incremented, F(13) and L are reset to zero, and the operator is prompted for a RETURN, after
adjusting the printer paper if required.

After each quality has been calculated and printed, control is passed back to the main menu.

An example of a typical print out is given in Figure 21.
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Figure 1
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Figure 2
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Figure 4
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R-Jet3S (deep?
R-JetdS (deep> + Resin fi
Mercerise (Qnez) + R-Jet
Mercerise (Omezd> + R-Jet

nish
S (deep’
S

9
35S (deep’r + Resin

enter Process code No., ...

Please select PROCESS route ...

ix! Rib - singles, combed ring yarns

W OO ™I O e G ) e

enter Process code No. ..

. Greige
. N;nch dye (white)
ee Winch dye (mediund

«s Ecosoft (medium)
.« R-Jet3S (deep)
o R-Jet95 (deep) + Resin finish

Mercerise (Omez) + Winch due (uwhite’
Mercer;se (Omez) + R-Jet9S (deep?
Mercerise (Omez) + R-JetdS (deep) + Resin

Please select PROCESS route ...

Figure 7

finish

Figure 8

finish

Figure 9

Flain Single Jersey - singlesycombed rinyg yarns

G 12 voe

s e GrEi\Je . .
ses R=Jet35 (mediun) + Tubular finish

ces ROtostream (medium) + Open width finish

enter Process code NHo., «..

14



Figure 10

Please select your knitting machine ...

18-289 Plain Single Jersey (singlesy

Mach.NHo gauge Gianm. Needles Count range
1 S 26 1509 16 to 24
2 24 26 1920 2 to 22
3 28 24 2112 Jz to 4@

enter machine Ho ... . '
Ok type O to specify a different nmodel .....

Please select your knitting machine ...

149 Ix1 Rib
Hach.Ho gause Diam. Heedles Count range
i 14 24 1856 26 to 34

enter machine Ho ... :
OR type B to specify a different model .....

Flease select your knittinyg machine ...

28-28y Interlock

Mach.Ho gauge Dian. Heedles Count range
i 26 24 1560 24 to 472
z 28 39 2649 50 to 7O

enter machine Ho ... _ .
UR type B to specify a different model

15



F(1)
F(2)
F(3)
F(4)
F(s)
F(6)
F(7)
F(8)
F(9)
F(10)
F(11)
F(12)
F(13)
F(14)
F(15)

Reserved

Figure 11

STATUS FLAGS : F array

Yarn counting system: 1 = Tex, 2 = Ne, 3 = Nm

Current fabric type

Current processing routse

Tightness unitss
Qualities format

Course/wale user

weight user units

Width user units

Reserved

1 = St. Len (em), 2 = St. Len (in), 3 = T.F.
¢ l=grouped, 2=individual
units : l=/cm, 2=/3cm, 3=/in

¢ l=gsm, 2=0z/sy

¢ l=cemT, 2=inT, 3=cm Open, 4=in Open

Finishing targets option ¢ 1 to 5

Current row contains data out of range? @ = No,>> ¢ = Yas

Current page contains unreasonable fin. targets? @ = No, 1 = Yes

Reserved

Reserved

16



Figure 12

DATA ARRAYS : C, C1 .... C#

c Scratch for data manipulations

c1(3) Counters

Cc2 Reserved

c3 Reserved

C4 Reserved

C5(N) Set of chosen yarn counts (grouped format)

C6(N1) Set of chosen stitch lengths (grouped format)
C7(N2,2) Set of chosen finishing targets

C8(N3,2) Set of chosen fabric qualities (individual format)
c9 Reserved

cg Reserved

These arrays are deleted and redimensioned as required, except for Cl which
resides permanently and holds the counters for the number of records currently

held in the three main management files ( FABRICS, EQUATIONS, MACHINES )

17



Properties of the current Quality : P array

Figure 13

Property Fabric state Units
P(1) Yarn count as knitted Tex
P(2) Yarn count reference Tex
P(3) Stitch length as knitted cm
P(4) Stitch length reference cm
p(5) T.F. as knitted JTx/1
PO _ _ | __TEe_ __ . ___| __zeference _ _ __ __ JIXA ]
P(7) Courses ) per cm
P(8) Wales )reference per cm
P(9) Weight ) gsm
p(l0) _ |_ _width _ __ _____| _ e e — —cmOpen_ _ _ _ _ |
P(11) Courses ) per cm
p(12) Wales )as delivered per cm
P(13) Weight ) gsm
P(r4) _ |_ _wideh _ _ _ _ _ ___ L _ )R L cm Open_ _ _ _ _ _
P(15) Yazn count )reference )user units
P(16) _ _|_ _ Stitch length _ _ D R I )
pP(17) Courses ) )
P(18) Wales )as delivered )user units
P(19) Weight ) )
P(20) _ f_ _width __ _ __ _ __| _ ) R I ) o e
p(21) Shrinkage length )aS delivered )%
P(22) _ _|_ _ Shrinkage width _ ) e ) )
P(23) Yarn count )as knitted )user units
P(24) _ _|_ _ Stitch length _ _ D DR ) .
p(25)

18



6000

6500

7000

7500

8000

8500

9000

9500

10000
10500
11000
11500
12000
12500
13000
13500
14000
14500
15000
15500
16000
17000
17500
18000
18500
19000
19500
20000
20500
21000
22000
23000
24000
26000

SUBROUTINES

List fabric types

List process routes

List equations

Change/no change

Screen or printer

Yarn counting system

Obtain data from "PROCESS/..." file
Tightness units

Select knitting machine

Select Fabric/Process combinations
Change processing routes

Change yarns

Change tightness

Calculate Tex as knitted

Calculate St. Len and T.F. as knitted

Finished courses in user units

Finished wales in user units

Finished weight in user units

Finished width in user units

FR count in user units

FR St. Len & T.F. in user units
Fin courses in default units
Fin wales in default units

Fin weight in default units

Fin width in default units

Convert FR to as del in default units

Calculate FR dimensions

Define functions

Select finishing targsts
Select user units

Select fabric qualities

Print current assumptions

19
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30000
40000
40040
40500
41000
41500
42000
42500
43000
43500

Figure 14 (cont)

SUBROUTINES (cont)

Print results

Tabulation subroutines

Print title and headings

Print a row of data (grouped format)
Start a new page

Assgn finishing targets to P array
Convert as del dimensions to user units
Check for silly finishing targets

Print foot notes

Test for data out of range

20



Figure 15

NUMERIC VARIABLES

C Scratch data array (delete after use)
C1(3) Counters

C5(N) Set of chosenryarn counts

C6(NL) Set of chosen tightnesses

c7(N2,2) Set of chosen finishing targets
C8(N3,2) Set of chosen individual qualities

Ch Change/no change flag: l= change, 2= no change, 3= invalid
D Current output device: 32= screen, 4l= printer
Eq(15) Equation coefficients for current fabric/process
F(15) Flags and controllers

1,3,K,M Looping countsers

L Number of rows of data which have been printed
L1 Max number of data rows to a page

L3 Total number of data rows to be printed

ma(5) Knitting machine parameters

N Number of yarns selscted

N1 Number of tightnesses selscted

N2 Number of pairs of finishing targets

N3 Number of individual fabric qualities

Opt Current option selected from a menu

P(25) Properties of current fabric quality

Pl Current page number

Z...29 Scratch

1, 22 Current values of finishing targets

21



STRING VARIABLES

Ast$§ Marker to indicate silly finishing targets
Ag Scratch for reading files

C$ Current user units for yarn count

D$ Date and time

Eq$ Formula of current equation

F$ Name of current fabric

Fi§ Filename or part of a filename for a process
K$ Name of current knitting machine

Km$§ Filename or part filename for a knitting machine
P$ Name of current processing route

S$ Target for file status messages

T8 Current user units for tightness

Tar$ Name of current finishing targets

us$ Current user units for stitch length

v§ Current user units for courses and wales

we Current user units for weight

X$ Current user units for width

Y$ Name of output from current equation

% Scratch input variable

Z;: )Names of current finishing target parameters
Y4

22
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Figure 17
$¥¥x FINISHING TARGETS ¥X¥

Finished dimensions are calculated according to assumed
finishing targets,

You have five options for these as follows ...

{ ... Length & Width Shrinkages,
2 ... Courses & Wales,

3 ... Height & Width,

4 ... Weight & Courses,

g ... Length Shrinkage & Width,

enter option ...
£ 2ero to return 1

23



F(6)=

FLOW CHART FOR TABULATION :

Figure 18

SyB 30000

START

[

INITIALISE

Get name of finishing targets

Select output device
Define -functions

Get
Set
Get
Get
Set
Set
Set

date and time

silly targets flag F(13)=f
names of fabric and process

equation coefficients

max number of lines to a page = L1

line counter L = #
page counter Pl =1

PRINT TITLE AND HEADINGS

GROUPED

L3 =N*N1*N2

FOR EACH PAIR OF
FINISHING TARGETS

K=1 TO N2

FOR

EACH YARN

I=1 TON

FOR EACH STITCH
LENGTH

J=1 TO N1

GROUPED
OR
INDIVIDUAL

?

F(6)=2

INDIVIDUAL

L3=N3*N2

FOR EACH PAIR OF | (o
FINISHING TARGETS

K=l TO N2

FOR EACH QUALITY (—(@)

I=1 TO N3

24



FLOW CHART FOR TABULATION, CONTINUED

P

Figure 19

NEW QUALITY

Put yarn and stitch length as knitted into Parray

Convert to default units

Put finishing targets into Parray
Calculate reference properties (default units)
Scale up to as delivered (default units)

Convert to user units

ASt$=" "

Yes ILLY TARGETS No
\\?/
SET MARKER ' CLEAR MARKER
SET FLAG
RSttt
F(13)=1

Yes

No

PRINT PROPERTIES

PRINT MARKER

INCREMENT LINE COUNTER

L =L+l

©)

25



Figure 20

FLOW CHART FOR TABULATION, CONTINUED

©

PAGE IS
FULL
?

L<Ll YES

YES

L=L1

ND

L3=P1xL

NEW PAGE

Print footnotes

Prompt for RETURN

Increment page counter

Prompt for clear screen/form feed
Print title and headings

Reset line counter

Clear silly targets flag

L=g F(13)=f

P1=Pl + 1

GROUPED OR
INDIVIDUAL
?

PRINT FODTNOTES

F(6)=2

LAST QUALITY
?

{AST TARGETS
?

NO

[

END

26




Figure 21

¥xx IIC -~STARFISH 84- MODEL PREDICTIONS ¥%%

b
[y

Rib - =inales, combed ring yarns
149 24in 1856 needles

X

Greige
Targets are Length & Width Shrinkages 12-APR-84 16:3¢
fAs knitted ] #verage finished dimensions | Shrinkage (S W&TJ
Yarn StLen TF courses wales weight width Length Width
Ne cm Icm 3cn g-SM cniTy % %
38.0 6.338 11.9 47.1 29.6 140.2 53.5 8.0 8.8 *
38.8 8,326 11.7 4€.1 29.1 137.1 54.4 8.8 8.8 ¥
38.6 9.342 11.5 45.1 28.7 124.1 55.2 0.9 0.8 %
38.8 6.3230 11.9 43.3 27.2 118.7 58.2 -8.0 -3.8
38.8 6.33¢ 11.7 42.4 26.8 116.1 59.1 -8.0 -8.9
38.8 8.342 11.5 41.5 26.4 113.5 66.96 -8.9 -8.8
38.8 ©.328 1.9 42.4 26.6 113.¢ 59.5 -16.9 -18.9
33.8 8.33¢ 11.7 41.5 26.2 111.1 €8.4 -18.0 -10.8
33.8 0.342 1.5 408.8 25.8 168.86 61.3 -19.9 -18.9

- e o~ o~ AR T -~ -~ —— - - Y - -~ - - " —- " — " o~ - p— o~ - o~ - -

¢ Shrinkage convention is + for growthy - for contraction
¢ Qualities parked with ¥ have unreasonable finishing targets
: Estinates are given in good faith but without liability

27



REM ##%% #4853 AR AR R AR FARRARERF R AR FRFRFH AR FH L AR FE AR AR RF NI RARHFF AR
REM STARFIEHES SAH MAR-B4
REM #3535 HF 2S5 RR AR A AR R R R RN IR AR AN F AR RF AR R AR AR B AR E RN AR R F AR RS
REM

LA e Gef Fld e

INIT
100 PRINT “LI#x#s% [IL -STARFIGH- MODEL ###s"
118 PRINT “J4d Being a set of routines to help in the designing of"
120 PRINT " knitted_ cattan fabrics to meet given specifications "j
130 PRINT "for weight, width,_ and shrinkage etc, whilst at the "
149 FRINT "same time taking acount of the_ changes in bthe relaced
138 FRINT "structure which are brought about by_ diftersnt *;

H

148 PRINT "“+finishing routes.”

178 PRINY "JdYou must begin by specifying a FABRIL/PROCESS “;
188 FRINT "combinpation and a_knitting MACHINE. Then you must "
198 PRINT "choose one or more sets of YARN COUNT_and STITCH “;
288 PRINT "LENGTH with which your proposed fabrics are to bhe "j
212 PRINT “made. _JdYou may specify any reasonable number of *;
220 FPRINT “"gqualities,(ie combinations of _varn & stitch length), "
23@ PRINT “and this may be done in one of two wWays.d"

248 PRINT "Il - grouped qualities, or _I2 -~ individual qualities.”

258 FRINT "JJ In the first case, you specity count & stiftch length "i
268 PRINT "in separate_groups. The compubter will then combine ":

278 PRINT "every yarn with every_stitch length in turn._JIn the ";
28@ PRINT "second case yau specify particular combinations of
29@ PRINT "count and_stitch length, and only those cambinations "3
@@ PRINT "will be examined.”

31® PRINT "JJdIlpress » RETURN < to continueBE";

328 INPUT I¥

330 FRINT “"LdFinally, vou will have to choose your finishing "y
340 PRINT "targets, ie those two_properties of the finished fabric ";
3538 PRINT "wnich the computer will hold canstant_while 1t "3

6@ PRINT “calculates the other finished dimensions.”

378 FRINT g Finished dimensions are calculated via the STARFISH "
88 FRINT "egquations_accarding to your selected finishing targets “
398 PRINT “"which may be either :-"

498 PRINT "JllLength & Width Shrinkages,_ IFinished Courses % Wales,®
418 PRINT "IFinished Weight % Width,"

420 PRINT "IfFinished Weight &% Courses,”

439 PRINT "Ilength Shrinkage & Finished width."

44 PRINT "JIf you choose more than one set of finishing targets,";
430 PRINT " then each_set of targets will be combined with every "
442 PRINT " different fabric quality_in turn.”

479 FPRINT "JdlIpress » RETURN < to continuelB";

4B@ INPUT I%

499 PFRINT "LJAt any stage thereafter, you may :-"

SR8 PRINT "JIPrint the current assumptions”

518 PRINT "IPrint the resulting predictions,”

528 PRINT "IChange any of the assumptions,”

530 PRINT "IStart over with a new fabric type"

548 PRINT "JAfter mach operation you will see the main menu from "
550 PRINT "which the_various options can he selected at will."

568 PRINT "JJIf vou are going to use the printer, then it must be “j
578 PRINT "switched an now."

58@ PRINT “Jdlpress » RETURN ¢ to continue"”

578 PRINT "Iwhenever you see the flashing GE8";

&80 INPUT 1%

1208 REM

1818 REM -------=-m-m- {initialise default parametergi------~=---
10920 REM

1830 DIM S(382),Eq(i3),01(5),Mald) ,F{15},F (25}



1118 Z$=CHRI27)L"1"%CHR(H)RCHRIZ7IRY ' "&CHR(1) ! sef up nprinter
112@ PRINT @31:2%

1128 D=32

1142 OFEN "FABRICS";1,"R",54

1152 OFEN "MACHINES";2,"R",S%

114@ GOSUR 21288 ' Define Functions
1178 F(5)=1
1182 GOSUB %4628 ! Set tightness units (cm!

119@ Fi2y=2
1200 GOSUB 8418 ! Set yarn count units (Ne)
1218 F(7=2

1220 608UB 23212 ! set Course/Wale units (per 3cm)
1230 Fi{B)=1
124@ GOSUB 23388 ! set Weight units (gsm)

1258 Fi9)=1

1268 BOSUB 235320 ! set Width units (cm Tubular)

1270 QPEN “COUNTERB";%,"R",5$

1288 FOR I=1 70 3

1290 READ #9,1:C1(I)

1388 NEXT I

1718 CLOSE 9

1320 N=0

1330 Ni1=82

1340 NZ=0

1338 N3=0

2082 REM ----~---vmmeme set starting rondifiong-—---moommmmmmn e
201@ REM

2820 GOSUB 10588 ! select fabric/process

203@ GOSUR 19@80 ! select knitting machine

2898 BOSUB 25858 ! select knitting qualities

2330 GOSUB 22080 ' set finishing targets

TBBB REM = m e o o e e e e e
301@ REM MAIN MENU

B2 REM oo m o s e e e e e e e
J@30 PRINT “LI *#% STARFIGHBA ***JJ"

3@4@ PRINT "I@ ... EXIT_JI! ... Change FABRIC type"

2830 PRINT "JI2 ... Change knitting MACHINE"

@48 PRINT “I3 ... Change knitting BUALITIES™

3@7@ PRINT “"JI4 ... Change finishing ROUTE"

3@B@ PRINT "I5 ... Change finishing TARGETS™

3890 PRINT "JIb6 ... Change UNITS for qutput®

3100 PRINT "JI7 ... LIST current assumptions"

3110 PRINT "JI8 ... PRINT Results"

3120 PRINT "J enter option ... BB";

313@ INPUT 0Opt

3140 IF Opt<{>@ THEN 3178

3150 PRINT "J0K, thank you and goodbyeB"

3146@ END

3178 IF Opt=1 THEN 2p@29

3188 IF Opt<2 OR Opt»8 THEN 2120

3190 GOSUB Opt-1 OF 1Q0Q2,24000,11000,22000,230008,24000,30000

3200 G0 TO 3010

BB REM oo o oo e o e e e
5212 REM SUBROUTINES



3020
038
L4208
5018
&Rz0
AB3E
4048
L0506
6308
4518
6328
4330
4540
4358
4540
6378
4380

4390
A6008

7008
7e1@
7020
70822
7@3@
7042
7258
7Rad

7070

7088

7502

7510
7520
7530
7548
7354
7540
7370
7580
7390
76008
7610
7420
7630
7648
7650
7440
7678
7480
Baga
8010
gR2@
an3a
8049
B@A5@
8040
ga7e
Ba8aY
80948
8500
8510

Ch=3)-=---

REM _______________________________________________________
REM
REM -=--- {list fabrics)~----
FOR I=1 70 C1(1)
READ #1,1:8%
PRINT I;" ... ";A%
NEXT 1
RETURN
REM —-—-- {list processes)-----
READ #1,F(3):F%,Fi%,19
PRINT "J"yFg$;"dd"
Fi$="PROCESS/"&Fi$
OFEN Fi%$3;9,"R",5¢
FOR I=1 70O 19
READ #9,1:Af%
PRINT I3;" ... ";A%
NEXT I
CLOSE 9
RETURN
REM ----- (list equations)-----
OPEN "EBUATIONS";9,"R",5%
PRINT " EQUATIONSJJ"
PRINT " No.IOutputl Formclal”
FOR I=1 TO C1(2)
READ #9,1:Y4,Eq¥
PRINT I3" cuvvvnnensaal"3¥8 Bt
NEXT I
CLOSE 9
RETURN
REW----~=--~- {change Ch=1, nochange Ch=2, oar invalid
INPUT 7%
Ch=3
IF Z$="" THEN
Lh=2
ELSE ' check that I% contains a number
14=0
[
la=T4+1
16=ASC{71%,14)
IF 16<48 OR 14>37 THEN 7420
Ch=1
EXIT IF Ch=1 OR I&6=LEN(Z¥}
LOooF
END IF
IF Ch=3 THEN
PRINT "GGGEE"
END IF
RETURN
REM -------- {(screen or printer)------
PRINT “Jenterll .. for screen display, or_I2 ... for printer GG";
INPUT Z
IF I<>1 AND Z<>2 THEN 8010
IF I=1 THEN
D=32
ELSE
D=41
END IF
RETURN
REM -~--- {yarn caounting system}-----
PRINT "J Units of Count are "§C#;" {resultant)”



832

B530
8548
8350
Bo4A0
g370
83880
BE9a
85089
8610
8628
8630
2640
85658
85640
B&78
B6EE
B4978
B7aa
g718@
7008
9010
7020
9838
7048
7058
7050
7878
2880
aqa
7109
7118
2128
2130
214D
2158
7140
9500
2510
§52@
25330
7542
95548
9560
9570

7380
23980
7680
74610
9628
9430
7440
74650
9640
7470
74880
2690
7708
2710

FRINT "Ienterll ... to continue_II2 ... to change units @G6";
INPUT 2
IF ZI<*1 AND I<%2 THEN B52Z8
IF Z=2 THEN
PRINT "JPlease choose your units for resulfant yarn count
FRINT “"enter ...I! ... for Tex_I2 ... for Ne_I3 ... for Na
INFUT Z
IF Z<»1 AND Z<>2 AND Z<:>3 THEN B3780
F(21=1
IF F(2)=1 THEN
C¥="Tax"
ELSE
IF F{(2)=2 THEN
C$="Ne"
ELSE
C$=||lel
END IF
END IF
END IF
RETURN
REM ~--~=~ (ohtain data from PROCESS/... file )-----
REM
REM
READ #1,F(3):F¥ ,Fi$,I9
IF F(4)<=1%9 THEN 90640
GOSUR 4588 ! list praocesses
Fi$#="PROCESS/"&Fi#%
OFEN Fi$;9,"R",5%
READ #9,F(4):P$,Eq
CLOSE 9
IF Eq(1)<:@ THEN 91480
PRINT "J Sorry, equations for_";F$;" _"jP$
PRINT "are not on file._]Please select an alternative pracess”
PRINT "JIlpress OJRETURN{ to continuelB"
INPUT 7%
GOSUB 11280 ! change process
RETURN
REM -=---- (Tightnesg)----~
PRINT * Units of Tightness are ";7%
PRINT "[enterii ... to continue_II2 ... ta change units 8E";
INPUT 2
IF I<>»1 AND Z<>2 THEN 932@
IF 1=2 THEN
PRINT "JFlease choose your units of fabric tightness ...J2"
PRINT "enter ...I1 ... for S8t length in ca_I2 ... for 8t len
1
PRINT " inches_I3 ... for Tightness factor 66"
INPUT I
IF Z<»1 AND I<:2 AND Z<¢»3 THEN 9378
F(3)=1
IF F(5)=1 THEN
T$="58t Len (cal"
Ug="cam"
ELSE
IF F(3)1=2 THEN
T$="5t Len {inches)"
Ug="in"
ELSE
T$="{(Root Tex}/S5%t Len"
Us="cm"

int



“TTI{A
PPy

G730

END IF
END IF

9735 END IF
974@ RETURN

12029
12812
129028
12830
1apan
120308
10042
12842
126878

120808
12899
i1p180
180112
12128
18138
18140
10130
1atsm
ig17@
12188
iaiqe
ipzan
1n2ig
1e228
19238
10240
18242
13230
18252
10260
18270
12280
12290
18300
18310

10320
18338
10340
10358
10360
18370
1@380
18390
10409
10410
10500
ies1e
12520
18530
18540
185350
12560
18578
12580

REM --—~- {choase knitting machine)-----
IF FU(Z1<>0 THEN 10030
F0SUR 18508 ! choose fabric/pracess
READ #2,F{3):K$,Km$,19
Km$="MACHINE/"%Km$
OPEN Km$3;9,"R",5%
FRINT “LPlease select your knitting machine ...dd"
PRINT K$;" 3"
PRINT USING 1009@:"Mach.No","gauge®,"Diam. ", "Needles","Count range
PRINT
IMAGE 7a,10t,5a,20t,5a,30t,7a3,48%,112
IMAGE 3t,2d,11t,2d,217,2d,31t,4d,48t,2d,52¢,2a,36%,2d
FOR I=1 10 19
READ #9,1:Ma
PRINT USING 1810@:I,Ma(l) ,Mai2),Ma(3) Mal4),"to" ,Ma (5}
NEXT 1
PRINT "J enter machine No ..._I0OR type @ fo specify a different”;
PRINT " model ..... "“;
INFUT 2
IF 7<2 DR ZI»19 THEN 10150
IF Z=0 THEN

Ma=@
PRINT "dd gauge ... "i
INFUT Mall)
PRINT "diameter ... ";
INFUT Mal(2)
I3=INTI(PI*#Ma(2)%Ma(l}))
PRINT "Thearetical No of needles is ";I3
PRINT "How many da you want "j
INPUT Ma(3i
11=PI1#B.93+%Ma(2)*Ma(l)
12=P1#1.05+Ma(2) #Ma(l)
IF Ma(3)<72 AND Ma(3)>71 THEN 18372
PRINT "J These machine parameters are incompatible !! BB&"
PRINT “J For a “"i;Ma(l);"g machine the number of needies should
be"
PRINT "Ihetween "jINT(Z1)g" and “3INTIZZ} .
PRINT "J enterlIl ... to continue,_I2 ... to re-enter "3
INFUT Z1
60 70 71 OF 1@370,10139
GO 10 1233Q
ELSE
READ #9,7:Ma
END IF
CLOSE 9
RETURN
REM ----- (FABRILC/PROCESS combination)--=----
PRINT "L Flease indicate FABRIL type ...Jd"
50SUB L0
PRINT "] enter Fabric caode No. ... B8E";

INPUT F(3)
IF F(3)<1 OR F(31:C1(1) THEN 1@338

PRINT "L FPleases select PROCESS route ..."
BOSUB 6500

PRINT "J enter Frocess code No.

... GB6";

[L2)



13398 INFUT F(4)

106298 IF F{4)<1 OR F(4}3>I7 THEN 1@5R@

186138 RETURN

11288 REM ----- (change process)-----

11812 IF F{3)<-@ THEN 11240

11820 GOSUB 18588 ! switch to fabric/process sub
11838 RETURN

11040 PRINT "LI#¥%# FINISHINGE ROUTE ###JJ"
11058 GOSUB 4500

112468 PRINT "JJlenter process code No ... GG"
11878 INPUT F{4)

11280 IF F{43<1 OR F(4)>19 THEN 11068

11298 GOSUB 928@ ! get proc name % equations
11188 RETURN

11500 REM ~---- {(change yarns)-----

115190 505UB 8508 ! select count units

11328 PRINT "J How many different values of ":;C0#$;" do you want o usse "
¥

1153@ INPUT N

11548 IF N»1 THEN 11620

11558 DELETE £5

115460 DIM CS(D)

11579 £5=8

11588 PRINT “"JWhat is it ... ";

11598 INPUT C5(1)

11488 N=1

1161@ RETURN

114208 DELETE C3

11630 DIM CSIN}

11648 PRINT "JOK, please enter the values_JIteal";C$g"J"

11465@ FOR I=1 7O N

11660 PRINT I;"1":

114670 INPUT CS(I}

11688 NEXT I

1169@ RETURN

12098 REM ----- (change tightnessg)-----

12010 GOSUB 9328 ! =select tightness units

12828 PRINT "JHow many different values of “;T#:;" do you want fo use ¥

12038 INPUT NI

12048 IF NL>1 THENW 1211@

12050 DELETE Cb

12040 DIM CHEZ)

12878 N1=1

12088 PRINT "JWhat is it ... "

12090 INPUT Ch(1)

12180 RETURN

1211@ DELETE Cé4

12128 DIN C&IND)

1213@ PRINT "J0K, please enter the valuss_JIiteal";T4g"J"

12140 FOR I=t TO N!

12150 PRINT I:"L";

12160 INPUT C&(I}

1217@ NEXT 1

1218@ RETURN

12500 REM ----- (calculate Tex as knitted)-----

12518 IF F{2)=1 THEN

12520 P(1)=P(23)

12530 ELSE

12540 IF F(2)=2 THEN

125580 POLY=FNL(P(23))



125468 ELSE

125708 POLY=FNM{P{(23))

125882 END IF

12598 END IF

1268Q RETURN

12888 REM ----—- {(5t.Len % TF as kpnitted)-----
13018 IF Fi{S)=1 THEN

13028 PL3)=P (24}

13030 FLS)=80R(P{1))/PL3)

13048 ELSE

1305 IF F(S)=2 THEN

130468 P(3)=2.34%P (24)

1387 FAS)=SRR(PL1I/P(3)
138538 ELSE

13092 P{3)=8BR(P({1))/P(24)
13108 P{3)=P(24)

13110 END IF

13120 END IF

13170 RETURN

1358@ REM ------ (Fin Courses in user unitsl-----
13318 IF F(7)=1 THEN

13520 FI17)=P(11)

13338 ELSE

13540 IF F(7)=2 THEN

13350 PL17)=P(11) %3
135460 ELSE
3378 PO17)=P(11)#2.54

13580 END IF

1359@ END IF

17682 RETURN

14088 REM ------ (Fin Wales in user units}------
14010 IF F{7i=1 THEN

140820 POIBY=P(12)

14@3@ ELSE

14240 IF F(731=32 THEN

14250 FLIBY=F{12)*3
14040 ELSE
14878 FU1B)=P(12)%2.54

14080 END IF

14@9@ END IF

14182 RETURN

15088 REM ----~-- (Fin Weight in user unitg)------
1501Q IF F(B)=1 THEN

15828 PUI=P{L3)

15038 ELSE

15040 P(19)=F({131#0.02949

15@50 END IF

15060 RETURN

1640080 REM ------ (Fin Width in user unitg)-~----
16010 P(20)=P(14)

16020 GO TO F(9) OF 14048,16030,16D40,16030
16030 P(26)=P(ﬂ§i/2.54

16040 B0 TO F(9) OF 14052,164050,16060,14060
164050 P(20)=FP(20)/2

140460 RETURN

17008 REM ----- (FR count in user unpitg)-—-=---
1781@ IF F(2)=1 THEN

17028 P(13)=P(2)

17030 ELSE

17040 IF F(2)=2 THEN



17@sa
17040
178782
179380
17852
17104@
17500
17518
1732@
17530
17540
17550
17555
17348
18008

18210
18822

186838

1Rd4@

180580

18848

1BR79

18480

18892

18108@

18500

18510
18524

18534

18540

18350

18540

18574@
18588
185949
18400
19200
19010
19022
17030
190480
170350
19040
17500
19510
19528
19530
19540
17550
19560
20000
20019
20020
20032
2e040
20050
200460
20070
2p08@
20090

PLIS)=FNL(P(2))
ELSE
POISY=FNM{P{2)}
END IF
END IF
RETURN
REM ~--—- (FR St.lLen. &% TF in user units)-----
IF F{S)=1 DR F{5)=3 THEN
P{14)=P (4}
ELSE
F{14¥=P(4) /2,54
END IF
Fi&)=80R{F{2)1/F(4)
RETURN
R (Fin Courses in default units)------
IF F(7)=1 THEN
POLLI=P (LT}
ELSE
IF Fi{7)=2 THEN
P{ILY=F{L7)/Z
ELSE
F{L1)=F(17)/2.54
END IF
END IF
RETURN
REM ---~--- (Fin Wales in default unitg)---=---
IF F{7)=1 THEN
POLZ2Y=RP1B)
ELSE
IF F(7)=2 THEN
FOIZ)=POLEY) /32
ELSE
FL129=P{18)/2.54
END IF
END IF
RETURN
REM ~---- (FIN weight in default unitsg)-----
IF F(B)=1 THEN
PL13}=P (19}
ELSE
P(13)=P(19)/B.02949
END IF
RETURN
REM ~---~- (FIN width in default unitg)-----
P(14)=P(20Q)
BO TO F(9) OF 1954@,1953@,19542,19530
P(14)=P(14)%2,.54
60 TO F(9) OF 19355@,1935@,1954@,195640
P(14)=P(14)+2

RETURN

REM ----~ {canvert FR to as delivered in default units)
REM

IF F(11)=1 THEN

REM .........fixed shrinkages.....
PO =F(71+FNG(P(21)) /108
P(12)=P(BI*FNH(P(22))/100
P(13)=FNI(P(%))
P14 =P(1B) /FNH(F(22)) %100

END IF

IF F(11)=2 THEN



20180
201t@
20120
28170
20148
28150
201460
20178
2@188
2819@
2@820@
20218
20228
20239
2ez40
2AZ58
20260
20270
2h2B0@
282989
20380
28310
28320
20330
20340
208359
2B340
20370
2a500
285182
28528
2085380
20548
20350
283468
20570
20580
2iaea
2ip10@
21829
210830
210480
21P350
21060
21e7e
z2laga
21090
Z110@
21110
21120
21130
21140
21150
21140
21178
21180
21190
21200
21218
21220

REM ivcnea.-Ffixed courses & wales.......
PI21Y=FNN(F{7}}
PIZ2)=FNO(P(B))
FOLII=FNI{(F{9)}
POi4)y=FNE(P{22Z})

END IF

IF F{11}=3 THEN
REM «ioscavexfined weight & width.. ...
PL22)=FNF(F(14))
PIZ21)=FNRI{P(13})
PFOLLY=P(71#FNG(P(Z1)) /108
FO12)=P (B)Y*FNH(F{(22))/108

END IF

IF F(11)=4 THEN
REM ..uoov.a o fived weight & courses. . ...
P21 =FNN{FI{7)}
P22 =FNR(F{13}}
FO12)=P{8)+FNH(P(Z2)}/108
FOLAY=FNE(P(Z22))

END IF

IF F{11)y=5 THEN
REM .. ev...fived 4 LS & Width........

FOLL)=R{7)#FNB(F(211)/108
FL22Y=FNP{(F(14))
PO12)=P(8)#FNH(P(22)) /10D
PO13)=FNI(P{Z1}}
END IF
RETURN
REM -~=~- (calculate finished FR dimensionsg)--—---
FL2Y=FNA(P{1})

F{4)=FNB{(P(3))

F(7}=FND(P(LI))

PiB)=FNCO(P{1})

FIFI=FNF{P(1))

FOLBY=FNJ(P{L))

PLAY=SBRI{F{Z2)) /P {4}

RETURN

REM ¥%%%%#%%5%#%%%%% DEFINE FUNCTIONS H$# XX 435554 XRRAERERARARAR
REM

REM civiivnnesns «as+.BASIC STARFISH ERUATIONS. cvesnssnencsnnrs
REM

DEF FNA(XI=Egi(l)#F ({1} ' Tex

DEF FNB{Xi=Eq{Z2)*FP(3) ! St Length

DEF FNL(X)=Egq(&)+Eq {7} /FNBI(P(3))+Eq(B)#S5QR(FNAIP (1)) ' Wales
DEF FND(X)=Eg(3)+Eq(4)/FNB(P(3)1+Eq(S)*SQR{(FNA(F{L}}} ! [ourses
DEF FNE(X)=Eq(9)+Eq(iB)/FNB(P{3))"2+Eq{11}*#FNAIF{1}} ! Stitches
DEF FNF{X)=Eq(L2)+Eq (L3} *FNA(P (1)) /FNB(P(3)) ' Weight

REM

REM tiiiivinnvansas evva s« CONVERSIONS . v i v i v s tnnnncsnsns e
DEF FNG(X)=1B@8-F(Z1) ! Len Shrinkage factor

DEF FNH(X)=188-F (22} ' Wid Shrinkage factor

DEF FNI(X)=P(9)#FNH(F{Z2Z) ) *#FNG(P(21)) /10808 ' Wt fr Shr
DEF FNJ(X)=Ma(3}/FNC(P(1)} ! Wid from Ndls % Wales FR

DEF FNK(X)=FNJ(F (1)} *1B@B/FNH{P(22)) ! Wid from Shr

DEF FNL(X)=390.54/X ! Ne to Tex or vice versa

DEF FNM{X)=10@@/¥ ! Nm to Tey or vice versa

DEF FNN(X)=1@@8#(F{7y~P(11})}/P{7) ! Len Shr from Courses
DEF FNO(X)=1@8B*(F{B)-F{12Y} /P (B} ' Wid Shr from Hales

DEF FNP(X)=180*(P{14)~-F{10)}/P{14) Y Wid Bhr direct

DEF FNR(X)=100-10020/FNHIFP(Z2:1%P (13 /P (91 ! LS §r Wt % Shr
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DEF FNR(X)=120-10Q28/FNG(PL21})#P(123)/P(R) ! WEhr fr WL & LGhr

RETURN
REM -~
REM
REM --
REW
PRINT
FRINT
FRINT
PRINT
FRINT
PRINT
FRINT
FRINT
FRINT
REM
REN
REM
FRINT

INFUT
IF 1=
IF I41
Filll=
IF F(1
REM
[2%
12%
REM
FRI
PRI
FRI

PRI

",

“LI##* FINISHINE TARBETS ##xJJ"

“Finished dimensions are calculated according fto assumed”
"finishing targets.”

"J You have five options for these as follows ..."

"JIi ... Length & Width Shrinkages,”

"I2 ... Courses & Wales,"

"I17 ... Weight & Width,”

"14 ... Weight &% Courses,”

"15 ... Length Shrinkage & Width."

*Jdenter aption ..._I[ Zero to return 1 GG";

z
THEN Z22BI2
Ofr Z:5 THEN 22148

z

1y=1 THEN

———————— {shrinkages)-------
="Length %"

="Width %"

NT "LI**¥ GHRINKAGE ##%JJ"

NT "Shrinkages are assumed to be measured by the standard "
NT "IIC 3-cycle_relaxation procedure.”
MT "JdJ Units of Shrinkage are Z(BW-AW)/BW and ars treatad

PRINT "in pairsy_ie length and width are entered togetherJdd”
PRINT "JDo not use a minus sign for entering shrinkagas®

END IF
IF F(1
REM
1%

1)=2 THEN

o~

="Caurses

12%="Wales"

PRI
FRI
PRI
END IF
IF F(I
REHM
1%
123
PRI
PRI
PRI
PRI
END IF
IF F(1
REM
1%
12%
PRI
PRI
PRI

NT "LI### COURSES % WALES ###JJ"
NT " Units of Courses % Wales are stitches per ";V#

NT "J They are entered together in pairs.”
1)=3 THEN

————————————— (Weight & Width)--------=
="Weight"

="iidth"

NT "LI##% WEIGHT % WIDTH *x#JJ"

NT * Units of Weight are ";W$

NT " Units of Width are ";X#$

NT "J They are entered together in pairs.”
1)=4 THEN

———————————————————— {Weight % Courseg)--==w=-v--
="Weight"

="Courses”

NT "LI%#+# WEIGHT & COURSES ###JJ"

NT " Units of Weight are “;W#

NT "J Units of Courses are stitches per ";V$



225708 FRINT "4 They are entered together in pairs.*®
22588 END IF

22590 IF F(11;=5 THEN

22608 REM ~---=mommmo (4 Length Shr. % Width)--m-mmeu--
22618 I1¢="Length Shr.%"

22628 I2%="Width"
22630 FRINT "LI%**% LENGTH SHRINKAGE &% WIDTH ##%JJ"
22640 FRINT "Units of lLength Shrinkage are % (3WTD)"

22658 FRINT "Units of Width are &
22448 FRINT "J They are entered tagether in pairs®
22678 FRINT "JDo not use a minus sign for entering shrinkage®

22480 END IF

22690 REM «...cuvsveawaasenter finishing targets..ou.v..

22780 FRINT "d How many pairs of "3Z1#%;" and ";Z2¢;" do vou want BE";
22718 INFUT N2

2h7 @ IF N2<{1 THEN 22700

3@ DELETE C7

@ DIM C7T(NZ+1,2)

58 C7=0

FRINT "JOK, please enter the values ... _I";I1$;"1":172%
2 FOR I=1 TO N2

B2 PRINT " “"sI3“"1";

INPUT C7(I,1)

aa FRINT "KII "

g1@ INPUT C7(1,2)

22828 NEXT 1

22838 RETURN

DAl REM == o m e e o e e e e e e
2381@ REM SELECT USER UNITS

ABZ REM e e e e e
23930 REW

23840 FRINT "LWhat units do you want to change ..."

23038 FRINT "JI1 ... Courses % Wales_I7 ... Weight I3 ... Width®

23868 PRINT "Jenter option ..._I[ zero to return 1 BGB";

23078 INPUT Opt

23080 IF Opt=0 THEN

23890 RETURN

23108 END IF

23118 IF Opt<l DR Opt»3 THEN 23040

23120 60SUB Opt OF 23140@,23310,23440

23130 GO 1D 2364

23140 REM .............Courses &% Wales.....

23135@ PRINT "JHow do yvou want to calculate courses and wales -
23168 PRINT "11 ... per cm._I2 ... per 3 co._I3 ... per inch®

2317@ PRINT "Jenter option ... GG";

2318@ INPUT Z

23198 IF Z<»1 AND Z<:>2 AND ZI<»3 THEN 23170

23288 F(7)=1

23210 IF F(71=1 THEN

23220 V§="/ca"

23230 ELSE

3

MO ~d = b~ s
o O L e
- =

[ I 5 B O o B N OO N % B O
SIS T O N % T 0 I % T R S S 5 I’J

23248 IF F(7)=2 THEN
232358 Vé="3cp
232468 ELSE

2327@ V§="/in"

232880 END IF

2329@ END IF

23300 RETURN

23318 REM «vivvnnivnnens Weight.wecnannnnnnes
23328 PRINT "JHow do you want to calculate weight ...J"
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24010

24020

24@30
24040

24050
24040
24970
24480
24090
24100
24110
24120
24138
24149
24130
24160
2417@
241880
24190
24200
24210
24220
24230
24240
24250
24260
242780
24280
24299

PRINT "Il ... g/sg m_I2 ... oz/sg yd"
PRINT “Jenter gption .,. BE";
INFUT %
IF Z<:1 AND 742 THEN 23348
Fi8)=%
IF Fi{B)=1 THEN
W="g/sn"
ELSE
W§="noz/sy"
END IF
RETURN
REM L onvnuwaes e WidEhe i

PRINT "JHow do you want to calculate the width ..."
PRINT "Il ... cm tubular_I2 ... inches tubular®
FRINT "I3 ... cm aopened_I4 ... inches opened’

FRINT "Jenter aoption ... G8";

INPUT 2

IF Z<{»1 AND Z<»2 AND Z<>3 AND Z<»4 THEN 23488
F(9y=1

IF F(9)=1 OR F{%)=3 THEN

X¢="cm"
ELSE
X¥="in"
END IF
IF F(9)=1 OR F(9)=2 THEN
XE=X$y"(T)"
ELSE
X=X$x" () "
END IF
RETURN
REM _________________________________________________________
REM CHANGE BUALITIES
REM m o e e e e e e e
REM

PRINT "LI¥#* CHANGE FABRIC QUALITIES #x#J]1"
PRINT "Yarn count/Stitch Length data are presently 1in "
IF F(a)=1 THEN
FRINT “GROUPED format*
ELSE
PRINT "INDIVIDUAL format"
END IF
PRINT "JIt ... Enter completely new set of Bualities”
IF Flal=1 THEN
PRINT “JI2 ... Change yarn counts_I3 ... Change stitch
ELSE
PRINT "JI2 ... Change a quality_I3 ... Add a gquality"
PRINT "14 ... Delete a quality"
END IF
PRINT "Jdenter gption ..._IIl Zera to return 1 GE";
INPUT Opt
IF Opt<>@ THEN 24228

RETURN ' note alternative exit from sub 25859 when Opt=

IF Opt=1 THEN 25250
IF F(&)=1 AND (Opt=23+(Opt=3)<31 THEN 24180
IF F(&)=2 AND (Dpt=2)+(0pt=3)+{0pt=4)<>1 THEN 24180
IF F(&)=1 THEN
GOSUB Opt-1 OF 1150812200
ELSE
GOSUB Opt-1 OF 24311@,24518,24750
END IF

lengths"”

1



24320 G0 TD 24889

24310 REM------ (changes for indiv. guals)-------
24328 PRINT “"LJICurrent qualities are :-"

24330 PRINT "Buality Ne.IYarn “3C#3"I";T#;"J"
24348 FOR I=1 TO N3

24350 PRINT * TeTenIvsCBIL, Ly I 08T,
24348 NEXT I

24378 PRINT "JWhich guality is to b
24380 GOSUR 73500

24390 G0 70 Ch OF 2440@,24580,24370
24400 I=VAL(1%)

24418 IF I<1 OR Z3N3 THEN 24378
24420 FRINT "J";C#:" change ";08(Z,113" g ®
24439 GOSUB 7500

24449 B0 T0O Ch OF 24450,24440,24420

24430 C8{Z,tr=vValL (1%}

24463 PRINT “"J"jus;" change ";C8{L,2)3" to %
24479 GOSUB 7300

24480 GO TO Ch OF 24498,24370,24440

24490 CBIZ,2)Y=VAL(I§)

24508 RETURN

24318 REM ----- (add a new qualityl----~-

24520 PRINT "JHow many new qualities do vou want to add
24530 INPUT Z

24548 IF =0 THEN 24748

24350 DELETE C

24560 DIM CIN3+Z,2)

24578 FOR I=1 TO N3

245880 C(I,1)=CB{I,1)

24592 C(I,2)=C8(I,2}

24600 NEXT I

244618 PRINT "JOK, enter new gualities ..."

24420 PRINT "QualityICount ";C#3"1";T$; 0"

24630 FOR I=N3+1 TD NI+Z

24440 PRINT * R E RN

24459 INFUT C(I,1}

24460@ PRINT “"KIIY;

244780 INPUT £{(I,2)

24588 NEXT I

244690 DELETE C8

247Q@ DIM CBIN3+Z,2)

24710 C8=C

28728 N3=N3+7

24730 DELETE C

24748 RETURN

24730 REM ------mwm- (delate a gualityl--------

24768 PRINT “LJICurrent gualities are :-

24778 PRINT “"JQuality Mo.IYarn “;C$y"I";T#;"J"

24788 FOR I={ TO N3

24790 PRINT * TrlgtIviCB(I,
24B0@ NEXT 1

2481@ PRINT “JWhich guality iz to be deletsd
24828 PRINT "I1 [ ZERD for no deletionsl "y
24830 INPUT 1

24848 IF 7=8 THEN

24850 RETURN

2486@ END IF

24870 IF I=N3 THEN 25832

24880 IF I<D DR I>N3 THEN Z4818

24890 DELETE C

1

changed 7 (Return for no changs)“;

jLep]
€53

fret

"iCBIT,2)



24780 DIM C(N3-1,2)

24918 FOR [=1 7D 21-i
24928 (I, 1)=C8(1,1)
24930 Cir,2)=CBI(I,2)
24940 NEXT I

24750 FOR I=7+1 TO N3
249460 C(I-1,1)=CB(I,1)
24979 ClI-1,23=C8(1,2)
24980 NEXT I

24990 DELETE CB

25080 DIM CBINZ-1,2)
23018 £8=C

23B20 DELETE C

23030 NI=N3I-1

25042 50 TO 24732

25058 REM ~~-ww—we- {new set of gualitisg)--=-=--

2506@ FRINT "LHow do vou want to enter your fabric gualities ..."
23878 FRINT "JenterIl ... for arouped data"

23@8@ FRINT "I12 ... for individual qualities GG";

23890 INPUT 2

23188 IF Z4>1 AND Z<>2 THEN 25870

25118 Flar=1

23128 IF F(4)=1 THEN

23138 REM «........{grouped qualities)..

25140 REHM
25158 GOSUB 11588 ! enter varns
23140 GOSUB 120880 ! enter stitch lengths

23178 END IF
251808 IF F(6)=2 THEN

25198 REM ....ovawnlindividual gualities).eeseenns

23200 REM

2521@ GOSUB 85@@ ! Yarn units

2822 308UB 9588 ! Tightness units

25230 PRINT "LJHow many separate constructions do you want “:

g

25240 INPUT N3

25250  DELETE C8

25260 DIM CBINI,2)

25270 PRINT "GQuality No.[Varn "jC#;"1";T#;°]"
25280  PRINT

25298  FOR I=1 TO N3

25300 FRINT ® TR TRILY
25310 INPUT CB(I,1)

25320 PRINT "KIL";

25330 INPUT CB(I,2)

25340 NEXT I
23350 END IF
25368 RETURN

260 REM —m=m = o o e e e e e e
26081@ REM CURRENT PARAMETERS

26020 REM = e o e e e e e e e e
26032 REM

26084@ GOSUB BRR® ! screen or printer?

26050 IF D=32 THEN

26048  PAGE

2607@ ELSE

26880  PRINT "JIADJUST FAPER & PUT PRINTER ON-LINEGG"
26090 INPUT 1§

26180 END IF

26110 PRINT @D:"[#*¥+% CURRENT PARAMETERS ##¥##JJ"
26120 READ #1,F(3):F$,Fis



26130
261480
26150
261460
26178
261880
26178
26208
26210
26220
2623

26248
26250
26248
26278
26288
26270
26308
263180
263280
26338
26340
26338
2463460
26378
26380
26398
26480
264182
26420
26430
26440
26450
244560
24478
26488
26498
265080

FRINT @D:"FABRIC :I";F#¥
PRINT @D:“"JMACHINE 21"
PRINT @D:Mall)y"g ‘“sMal{2)3"in "iMa(3)i{" needles"
Fi$="FROCESS/"%¥Fi%
OFEN Fi$;9,"R",5%
READ #9,F{(4):FP%
PRINT @D:"JPROCESS :1";P#%
CLOSE 9
IF Fi4i=1 THEN ! grouped format
FRINT @D:"JYARNE : I"s"Resultant count”
FRINT @D:" I
FOR I=1 TO N
IF I=1 THEN 24290
IF INTOLI-1)/30 4% (I-1)/5 THEN 24290
FRINT @5:
FRINT @D:*1";
PRINT @D:CS(I);C$;" "3
MEXT I
FRINT @&D:
PRINT BD:“"JTIGHTNESS :I":7%
FRINT @D:" I
FOR I=1 TO NI
IF I=1 THEN 24390
IF (I-1)}/5<FINTL(I-11/3) THEN 2463982
FRINT €D:
PRINT @D:"1";
PRINT @D:CH(1v;" "3
NEXT I
ELSE ' individual format
PRINT @D:"JQUALITIES :INo.I":C#$;" (res.)[";T#
PRINT @D:" I
FOR I=1 TO N3
IF I=1 THEN 264982
IF INTO(I-13/3)=(1-11/3 THEN 24498
PRINT @D:
PRINT @D:" I";
FRINT @Da2" "3I:" I "sce(I,1" I ";CBII,2);
NEXT 1
END IF
RESTORE 24740
FOR I=1 7O F(11)

READ 71%
NEXT 1
PRINT @D:
FRINT @D:"JTARGETS sI(";Z1¢$;")"
FRINT @D:® 1"

FOR I=1 TO N2
IF I=1 THEN 24448
IF INTU(I=1)1/31<3(I=1)/3 THEN 24440
PRINT &D:" I";
FRINT &D:
PRINT @D:C7(I,1);" & ";C7(1,2)3"1";
NEXT I
PRINT @D:
FRINT @D:"JUNITS :"

FRINT @D:" ICaurses & Wales]";V#
PRINT @D:" IWeightI";W¢
PRINT @D:~ IWidthl"; X$

IF D=41 THEN 26730
INFUT 7%



26738 RETURN

26740 DATA “"Length & Width Shrinkages®,“Finished Courses % Walesz®
26738 DATA "Finished Weight & Width","Finished Weight % Courses"
26768 DATA "Length Shrinkage &% Width®

BB REM - e e e
ipgia REH TABHLATION

BBl REM —mmm oo e e e e e e
J8238 REM

IBBad RESTORE 26740

380838 FOR I=1 TO F(11)

00460 READ Tar#

I007@ NEXT I

32288 Tar$="Targets are "&Tar#$

3B@93 GOSUEB BR@@ ! screen or printer?

0128 Pi=1

38110 GOSUB 210@@ ! define functions

0128 CALL "TIME",DS$

JB138 D$=SEG(D$,1,15)

3B14@ F(13)=0

30158 READ #1,F(3):F$,Fis

381640 Fi$="PROCESS/"&Fi¥$

38178 OPEN Fi$;9,"R",5%

301808 READ #9,F(4):P$,Eq

30190 CLOSE 9

30280 Li=13+15+(D=41)

30210 L=0

30228 IF F(A)=1 AND N#NLi#N2{=L1 THEN 302882

IB230 IF F(Ah)=2 AND N3I#N2<{=L! THEN 30288

38240 FRINT "JYou have "jN¥NI#N2#(F(A)=1}+NI*N2#(F(4)=2);" raws of data®
IBZ38 PRINT “"JHow many rows do you want to a page ... GB";

IB248 INPUT LI

IBZ78 IF L1<1 THEN 38252

30288 BOSUB 40040 ' print title % headings

30298 IF F(&Y=1 THEN

38320 REM —---cermmm e e grouped gualitigs~—r--mmrommemmee e

IB3I|s L3I=N*N1#N2

383189 FOR K=1 70 N2 ! outer loop is fin. targets

5 N FOR I=1 TO N ! secand loop is yarn counts

30348 IF I=1 AND K=! THEN 32340

3Rz59 FRINT @D:

R340 FOR J=1 TO Nl ! inner loop is stitch lengths

337 P(23)=C3(I)

RYRET GOSUB 12588 ! Tex as knitted

I0zI90 P(2)=FNA(P(1))

Je41@ GOSUD 17888 ! F.FR count in user units

30420 P(24)=C&6(J)

304308 GOSUB 13018 ! St.len % TF as knitted ,defaulf units

10448 PL4)=FNB(P{3))

30440 GOSUB 17588 ! St.lLen in user units

30470 11=C7(K,1)

04882 12=C7{K,2)

in49e GOSUB 41500 ! assign fiwed finished props to P array

30508 GOSUB 2050@ ! F.FR dims in default units

IR5180 GO5UB 28088 ! convert F.FR to as del in default unit
5

Ips2e GOSUE 42088 ' convert as del to user units

IR33Q GOSUE 4030@ ! print a row of data

10548 L=l+]

IR5350 IF L<L1 THEN 305782

30540 GOSUB 41088 ! start a new page



IRS78 NEXT 4

30588 MEXT I

BS99 NEXT K

igsen GOSUR 43018 ! print footnotes
3pe1 IF b=41 THEN IDR&30

0620 INFUT 1%

IR53@ END IF

30648 IF Fl4)=2 THEN

3B4650 REM -----mmmmmm e e INDIVIDUAL BUALITIES-mmemm e mmm e

IB66E LI=NIZ#NZ

30678 FOR K=1 TO §2 ! outer loop is fin targets

0488 IF K=1 THEN 207020

0470 FRINT &D:

igven FOR I=1 T0 N3 ! inner loop is indiv gualities

ig7ie PI23)=C81(1,1}

Q720 GOSUR 12588 ! Tex as knitted

ip7ie FI2)=FNA{P(1})

3873580 GOSUB 17888 ' FR count in user units

@740 F(24y=C8(1,2)

30778 GO5UB 13818 ! St Len & TF as knitted, defaulf units

3@788 F{A)=FNE(P(Z})

ipnoa 505UB 17588 ! St Len in user units

i@gle 21=C7{k, 1}

ig8ze 12=07(E, 2}

ie839 GOSUB 413588 ! assign fin targets to P array

Q849 GOSUE 28502 ' F.FR dims in default units

ip8s5e BOSUR 20888 ! convert F.FR to as del, default units

IRB4D GOSUB 428@2 ' convert as del to user units

3B87@ G0SUB 42308 ! test for silly fin targets

xpBge FRINT @D: USING 4@43Q:C8B(I,1),CB(I,Z2),FP(5)

30898 BOSUE 43388 ! test for data out of range

38988 IF F(12)3:@ THEN 32950

30938 FPRINT @D: USING 4D640:P(17) ,PL1B),P{19),F{28),P(21)%~1 P
221 %-1

30950 PRINT @D:Ast$

IB9L8 L=L+1

Ia978 IF L<bl THEN 3R299@

@989 BOSUB 41828 ! start new page

30998 NEXT I

Il100e NEXT K

jigie GOSUB 4381@ ! print fpootnotes

Ileze IF D=41 THEN 3124@

3ipig INPUT 7%

31848 END IF

31050 RETURN

BB REM ~m oo o o o e e e
40218 REHN TARULATION SUBS

Al REM ~mo oo o o o e e e e e
40230 REM

40042 REM ...uvvsievnaaaaoPrint title & headings..eseveencnnens

405D IF D=32 THEN

19@40 FAGE

4R@72 ELSE

490880 PRINT “"JIADJUST PAPER & PUT PRINTER ON-LINEGG";

1090 INFUT 1%

4910@ END IF

4plig 1¢=" #%% [IL -S5TARFISH B84- MODEL PREDILCTIONS #s3"
40128 IF D=32 THENW 48148

4138 7$="NIIC -STARFISH B4~ MODEL PREDICTIONS"

49148 PRINT @D:Z%



4P15@ PRINT €D:

49168 PRINT @D:F%

4@178 PRINT €D:" "rMalldg'g tiMalZi;tin "jMal(l);" needles’

49180 FRINT @D:" ]

4919@ PRINT @D: USING "54a,15a":Tar¥,D¥

40ZB2 FOR M=1 7O 78

4921 @ PRINT @D:v-":

4Q228 NEXT M

4R238 PRINT @b:

43243 PRINT @8D:" As knittaed i Average {finished dimensions "3
49258 FRINT @D:"! Shrinkage (3 W&T)"

48240 FRINT @D:

4270 PRINT @D: USING 40288:"Yarn","Stlen®,"TF"

49288 IMAGE 4a,4t,52,13t,2a,5

43298 FRINT @D: USING 40380:"courses”,"wales","weight", "width"

403808 IMABE Zx,7a,3%,3a,3x,64,3%,35a,58

40312 FRINT @D; UBING "3x,7a,3x,7a":"Length®,"Width"

40720 PRINT @D: USING 4R370:0%,UF,VE,VE,Ws,XF, "L, 04"

48330 IMAGE 3a,7f,2a,28t,3a3,2Bt,%a,36t,5a,4510,52,36t,1a,45%,1a

42342 FOR M=1 TD 78

48358 FRINT @D:"-";

49340 NEXT M

4@370 PRINT @D:

427H@ RETURN

40500 REM vivivnrnancnsasa-Print a row of data..cencnirnrescrasnss
4@510 GOSUB 42588 ! test for silly fin targets

40528 IF F(3)=1 OR F{3)=2 THEN

4053 PRINT @D: USING 4B&638:L5(1)3CAGI) P (S)

40548 ELSE

48552 PRINT @D: USINE 4B430:03101),P{3),P(3)

42540 END IF

49570 GOSUB 4350@ ! test for data out of range

495680 IF F(12):0 THEN 406358

40418 PRINT @D: USING 40448:F(17),R{18),P019) ,P{20),P(21%-1,P (22} %-1
404630 IMAGE 2d.1d,6t,1d.3d,12¢,24. 14,8

40640 IMABE 3x,3d.1d,3x,3d.1d,3x,4d.1d,3%,4d.1d,3%,+3d, 1d,4x,+3d.14d,8
4@6530 PRINT RD:Asts

4@4AR RETURN

41008 REM ... avevarsaeaSEart 3 newW DagR. - uenronsnnnsssn .
41812 IF Pl#L=L3 THEN 41138

410728 GOSUB 4381@ ¢ print footnotes

41872 IF D=32 THEN

41833 FRINT "GEG"

410492 INPUT 1%
41852 ELSE

41862 FRINT "J
41876 INFUT ZI#%
41@8@ END IF
41290 Pi=Fl+1
41108 GOSUB 42048 ! title % headings

41110 L=2

41128 F{13)=2

41138 RETURHN

41588 REM ~-------- {assign finishing targets to P array)-------
41318 IF F{1ly=1 THEN

4135282 Fi213=11

413730 FL221=12

41535 END IF

4154@ IF F{111=2 THEN

41558 PO173=11

::::::

IABJUST PAPER & PUT PRIWTER ON-LINEGE";



4135602
4157@
41520
41383
41590
41508
414612
414620
415620
41633
41440
414650
41560
41678
41438
41483
41698
41700
4171@
417280
417730
41749
420080
42210
42028
42039
42048
42050
42835
420508
42070
420808
42083
42090
4:210@
421189
42113
421728
42138
42140
42143
42158
421480
42178
1214882
42190
42200
425082
42510

LIPS N

P(1B)=12

fosuUB i1B@gE !

GOSUR 18%PB !

END IF

IF F(11)=3 THEMN
P17 =11
pl2Mr=12
GOSUE 17000
60SUD 19500

END IF

IF F{i1}=4 THEN
POI9Y=11
PUL71=12
GOSUR 190020
GOSLEB 180202

END IF

IF F{11}=3 THEN
P(21) =11
P(Z@)=12
GOsUR 19500

END IF

RETURN

REM --~=-==-->m- (convert Fin as del

IF F(11)=1 THEN
FOSUB 13500
GOSUB 14000
GOSUB 15000
GOSUR 16000

END IF

IF F(L1Y=2 THEN
GOSUB 15000
GOSUB 16000

END IF

IF F{11)=3 THEN
GOSUB 13500
GOSUE 14200

END IF

IF F(i1)=4 THEN
GOBUBR 14000
BOSUB 14200

END IF

IF Fill)=5 THEN

IF FLZ1Y4Z ANE PL21)+P(22)48 OR P{21):

GOSUE 13500
GOSUE 14000
BOSUB 15020

END IF

RETURN

REM ~-----mmm e

Astg=""

IF P{13)3F(9)#0.95 OR
Astg=" "
F(13)=1

END IF
Astg=" %"
Fl13)=1

END IF

IF P(22)

Astg="  »"
Fl13)=1

courses
wales

' weight

width

courses

{

' wales
! weight
' width

28

20

J$7 AND F(21)+P(22)¢8 OR P(22))

tn user units)

THEN

THEN



42638
42540
43008
43010
43028
43030
43042
47030
430468
43878
43088
43070
43129
43118
43120
43138
43580
43518
43320
435730
433540
4355@
43568

END IF

RETURN

REM —==mommmmm e o {print footnotes)----—--=-~
REM

FOR M=1 TO 782

PRINT @D:"~"3
MEXT M
PRINT @&D:
FRINT @D:" NB : Shrinkage convention is + for growth, "

FRINT @D:" - for contraction®

IF F{13)=0 THEN 43118

FRINT @&D:* : Bualities marked with # have unreasanahle "
FRINT @D:"finishing targets”

FRINT @D:" : Estimates are given in good faith but without
PRINT BD:"liability "

RETURN

REM ~-=-m—memem (test for data out of rangel------

REM

F{12)=P(17):99% OR P{1B):>999

FUIZ2Y=F{12)+(P(19) 9999 OR P(28):9999)
FOI2Y=F{12)+(P{21}1<{-999 OR P{21)>99%)

FOL2)=F{12Y+(P{2234-999 OR P(22)5999)

RETURN
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