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NONANALYTIC FUNCTION GENERATION ROUTINES
FOR 16-BIT MICROPROCESSORS
by James F. Soeder and Maryrita Shaufl

Lewis Research Center

SUMMARY

This report describes various interpolation techniques for three types
of nonanalytic functions: univariate, bivariate, and map. These interpola-
tion techniques are then implemented in scaled-fraction arithmetic on a
representative 16-bit microprocessor. This work was done on an Intel 8086;
however, the programs can be modified for use with any 16-bit microprocessor.
A Fortran program is described that facilitates the scaling, documentation,
and organization of data for use by these routines. Listings of all these
programs are included in an appendix to the report.

INTRODUCTION

As microprocessors become more sophisticated, they will be used in in-
creasingly complex applications. Specifically, advanced third-generation
microprocessors such as the Zilog 8000, the Motorola 68000, and the Intel
8086 look more like minicomputers than like the programmable digital con-
trollers that were characteristic of their predecessors. Therefore these
third-generation microprocessors will be called on to control and simulate
systems that require increasingly complex calculations in less and less time.
One common type of calculation that is required in the simulation and control
of a system such as a gas turbine engine is high-speed nonanalytic function
generation. A nonanalytic function is taken here to mean any function of one
or two variables that can be described by a table of values.

This function generation is accomplished by a program that can inter-
polate univariate, bivariate, and map functions rapidly enough to provide
stable operation of the system. In many cases the generation of nonanalytic
functions must be done as fast as possible. The current third-generation
microprocessors can do this most economically by using assembly language and
scaled-fraction arithmetic. Although the time required to write and debug
these assembly language programs is somewhat greater than that required for
high~level language programs, the resulting programs will be faster. 1In
addition, if their calling sequences are general enough, they can be used
in other applications, even those including high-level languages. The draw-
back of using scaled-fraction arithmetic can be overcome very easily by using
a Fortran program to scale data. The program can accept the function data in
engineering unit form, scale the data, and output them to a file that can be
directly assembled by an assembler. By processing data in this automatic
manner manual transcription and scaling errors can be virtually eliminated.
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This report describes three general function types: univariate, bivari-
ate, and map. It then characterizes the interpolation techniques for each
type of function. These interpolation techniques are similar to the techni-
ques discussed in reference 1. Next, assembly language routines for function
generation, which were written for the Intel 8086, are examined. Although the
routines are specific to this 16-bit microprocessor, it is merely used as a
demonstration vehicle. The ideas and concepts can be applied to any micro-
processor with a 16-bit architecture and fixed-point-hardware, multiply-and-
divide capability. Finally, the Fortran program that takes data in engineer-
ing units and converts them to scaled-fraction form is described. Listings
of all these programs are included in the appendix.

DESCRIPTION OF NONANALYTIC FUNCTION TYPES

There are three basic types of functions that are considered in advanced
microprocessor applications: Univariate, bivariate, and map. Descriptions of
each function and their various interpolation techniques follow.

Univariate Function

A univariate function is the simplest type of nonlinear relationship.
Figure 1 shows an example of a univariate function. It merely consists of a
set of output values vy, corresponding to a set of input values x. The com-
putation of an intermediate y value corresponding to a particular x is done
simply by using the linear interpolation equation

X - X
v L
Yy = T (yg - vp) + v | (D

where the definitions of the x's and y's are shown in figure 1. This
simple interpolation equation can be implemented in one of two ways. First,
one can store a set of scaled x and y points and compute equation (1)
directly. Second, one can rewrite equation (1) in the following form:

yy = m(xy) + b ’ (2)
where
YH - YL
A
and

b = y intercept

In other words, for each function segment that is defined by two breakpoints,

a linear equation can be written. The slope of the segment is computed in a
straightforward manner, and the y intercept is the point where the extension
of the segment under consideration would intersect the y axis. Once the m's
and b's are computed off line, they are stored along with the x's and then
used with equation (2) to generate the function. For simplicity of reference
the first method is called FUN1 and the second NEFG.




FUN1 has the advantages of being straightforward, being easy to scale,
and using a smaller amount of memory storage than NEFG. NEFG has the advan-
tage of being faster because the divide operation necessary to compute the
slope has been eliminated. However, NEFG does require considerably more
storage per function and more off-1line computation to determine the correct
m's and b's. The tedium of this computation can be eliminated by using
the Fortran program described later, in the section FORTRAN DATA PROCESSING.

Bivariate Function

An example of a specialized bivariate function is presented in figure 2.
In this nonlinear function the output value y 1is dependent on two inputs,
x and z. The curves, each of which has a particular value of 2z, have the
same number of breakpoints. However, breakpoints occur at the same values of
Xx. This simplifies the interpolation of this bivariate function. Therefore
one only needs to perform a FUN1 type of univariate function routine on each
of the 2z curves in order to find new y values for the input x and then
to interpolate the two y values by using the 2z input. This procedure can
be summarized by the following equations and reference to figure 3:

Yy = f(XV, zy)

Xy -~ XL>
Y = <—— (vg = ya) + ya (3)
L T OXL
Xy T X,
Yg = (XH_'TL> (vp - y¢) + ¥y¢ (4)
2y T 2
Yy = (ﬁ') (yg - vu) + vy, (5)

where all the x's, y's, and z's are defined in figure 3. These equations
can be manipulated in a straightforward manner to produce the output of the
specialized bivariate function. Implementation of this method is called
FUN2. A method could be devised that uses an NEFG interpolation technique
to generate yy; and yy- However, the scaling and storage requirements
become quite cumbersome. This negates the time advantage gained by elimin-
ating the divide operation required in equations (3) and (4).

Map Function

An example of a map function is shown in figure 4. These functions are
similar to the bivariate ones because they have the same number of points for
every z curve. However, in map functions each curve can have a unique set
of x and y breakpoints. Because of this, one cannot use the simple inter-—
polation technique that worked for the bivariate function; that is, since the
x-coordinate did not change from curve to curve, one only had to compute two
new y values and interpolate on z. However, for a map function, one must



compute the position that a curve would have if it had the desired value of =z.
This is done by implementing the following series of five equations with ref-
erence to figure 5: :

xp = xg * (——Z - 2:) (xp — %) (6)
Xg = xp + (“z‘g—:—zl;:) (xg - xp) (7
Yyp=vyc t (2;—:—%) (yg ~- ¥¢) (8) g
Vg =Yp * (zz - zi> (yg = vp) (9)
yy = ¥p t (H) (vg - yp) (10)

where all the x's, y's, and z's are as defined in figure 5. These equa-
tions can then be implemented directly. This interpolation technique is
referred to as FUN3.

DESCRIPTION OF ROUTINE IMPLEMENTAT ION

The assembly language implementation of the four interpolation tech-

- niques is done in a straightforward manner. These routines can be called
either from an assembly language program or from a high-level language
program written in Intel's PL/M-86 (refs. 2 and 3). In the former case,
parameters are passed back and forth by using registers. In the latter,
parameters are passed to the routine on the stack and returned to the call-
ing program by the AX register (the accumulator). These routines were
written for the Intel 8086 implementations, which use up to 64K of memory .
Some changes would be necessary if the programs are to be used in the full
l-megabyte memory environment. Complete listings of the programs are given
in the appendix and individual details are covered below.

Univariate Functions (FUN1)

The FUN1 routine is the implementation of the first method of univariate
function lookup. Several features of the program are worth mentioning. The
first feature is the format used to store the data, an example of which is
shown in figure 6. By having minus and plus full scale at each end of the
data there is no need to selectively limit the x input. However, a maximum



check is made to make sure the input x value is not equal to 32767 and,
if it is, to decrease the value by 1 bit. This prevents the routine from
getting lost looking for a value that is greater than or equal to 32767.
(See FUN1 label point in program listing.)

The second feature is that the routine has three entry points: PFUN1,
FUN1, and FUN1A. PFUN1 is used to pass parameters by using the stack. This
is the method that would be used from a call by a PL/M-86 program. FUN1 is
used when parameters are passed through the registers, as would be done in
an assembly language call. FUN1A should be used as an entry point to look
up another function that has the same x breakpoints but different y break-
points (as shown by the example format of fig. 7), and the x input values
for both the functions are the same. With the FUNIA call the next function
can be looked up by using the index values and slope factors that have already
been passed to, or computed by, the program. This is useful because, once one

computes the interpolation factor of equation (1), much of the computation is
done. '

The third feature is that this routine passes a new table pointer to the
calling program along with the interpolated value. By passing a new table
pointer to the calling program, on the next call of this particular function
the FUN1 program will not have to search from the beginning of the table for
the upper and lower bound of the interpolation. This makes the overall inter-
polation time less since the present interpolation interval will probably be
within the same interval or one interval away from the last interpolation
interval. The passing of a table's x index value is done indirectly from
within the routine. This is the violation of the PL/M-86 compiler's block
structure rules governing the change of formal calling parameters by an
external procedure (ref. 3). However, if one is aware that this updating is
being done, it should pose no particular problem, and a good deal of computa-
tion time will be saved.

Finally, shifts are made in the program at strategic places to assure
that when dealing with fixed-point numbers no overflows will occur and produce
erroneous results. This can happen in two different cases. First, if the
most significant half of the dividend is greater than, or equal to, half the
divisor, an overflow will occur. Second, if two adjacent x breakpoints are
present that have an absolute distance greater than 32767 (i.e., -18000 and
17000), a subtract overflow will occur. The first overflow problem can be
eliminated by right-arithmetic shifting the dividend an appropriate number
of places before the divide. The second can be eliminated by noting that the
interpolation factor must always be positive. Therefore, if the interpola-

tion factor is computed by using an unsigned divide, subtract overflows make
no difference.

Univariate Functions (NEFG)

The other univariate function routine, NEFG, has many of the same fea-
tures as the FUN1 routine. It has a calling sequence for a PL/M-86 transfer,
PNEFG, and one for an assembly language transfer, NEFG. In addition, it has
the capability to pass back the table index value that points to the current
interpolation interval in much the same manner as FUN1l. Like the index in
FUN1, this provides for speedup the next time the function is called.



The data storage method in this routine, however, is quite different
from that in FUN1l. Figure 8 presents an example of the NRFG data storage
format. The x and y values are single precision. However, the b
values are double precision and therefore take up two word locations. The
reason for the double-precision storage can be seen from the scaling that

must be done:
JORGRGENC

where (A/C), (D/E), and (F/G) are the scale factors of the respective vari-
ables. Reflecting on this relationship, since

~32768 < y (%) < 32767 for all y (12)
-32768 < x (g) < 32767 for all x (13)
then
-32768 < m (2) < 32767 for all m TS VA
. E .
-32768 < b (%) < 32767 for all b (15)

must be true. However, it cannot always be guaranteed that conditions (14)
and (15) can be met. Therefore the scale factors must be adjusted by a
factor k:

-32768 < m (2 1 < 32767
E) &

A

< 32767

bl

~32768 < b (é)
C

The k factor can be made anything, but making it a power of 2 allows simple
shifting to implement it. The exact calculation sequence for computing the
k's for each function is described in the section Scaling Section; but if

the sequence yields a k other than 1, the final answer must be left-shifted
that many times outside the routine. This will not yield an overflow since

by definition the final answer y must lie between -32768 and 32767. There-
fore it is necessary to make the b values double precision because sometimes
the number of shifts becomes as large as five or six. Making this many shifts
in single precision could cause an intolerable reduction in accuracy. In an
assembly language call the required double-word left shifts can be implemented
directly in the calling program. For a PL/M-86 call subroutine SHFT is pro-
vided to do the shifts the appropriate number of times. A listing of this
routine is given in the appendix. Finally, note that there is no economy
associated with computing two functions in the piggyback style of FUN1 and
FUN1A. This is because of the complexity involved in computing the new m

and b entry points. '




Bivariate Function (FUN2)

The FUN2 routine is a straightforward implementation of equations (3)
to (5). This routine, like FUN1l, has three entry points - FUN2, PFUN2, and
FUN2A. The PFUN2 call uses the stack to pass all calling parameters. How-
ever, the FUN2 call uses the registers and the stack to pass parameters and
thereby reduce calling overhead. Since the routine uses two FUN1 lookups,
it implements logical shifts and unsigned divides in the same critical places
as FUN1 to avoid overflow problems. Figure 9 presents an example of the FUN2
data storage format. In this format each row of y's corresponds to the
respective x's at a particular z. The first and last rows of y data are
the same as the row that follows or precedes them, respectively. This allows
implicit limiting of the 2z input in the same manner as the x input. The
routine also employs both an x and z index value that is passed to the
calling program. These index values allow the routine to be close to the area
where the function interpolation will take place on the next call. Finally, a
FUN2A call sequence is provided, which allows the computation of a new y if
the input x and 2z values, and hence the interpolation factors, are the
same as those for the previous curve.

Map Function (FUN3)

The FUN3 routine, like FUN2, is a straightforward implementation of equa-
tions (6) to (10). This routine, also like FUN2, has two entry points, PFUN3
and FUN3, for various parameter passing optionms. However, it passes back only
the interpolated output and the 2z index pointer. Since the x index pointer
could be different depending on the two z curve values used in the interpola-
tion, it was decided that passing two pointers back to the calling program
would be too cumbersome for any advantage it might provide.

An example of the data format for FUN3 is shown in figure 10. The data
in this figure describe a map that has four 2z curves with three (x,y) break-
points for each curve. Note that in this data storage format the curves are
limited in the x direction by putting in the x value maximum and minimum
limits (32767 and -32768). However, for the =z values the limits must be
imposed outside the routine. Otherwise, when the 2z search commences, the
z pointer would be lost if the 2z value were above or below the maximum or
minimum 2z boundary point. This technique is used to contain the pointer
since replicating the high and low curves as is done in FUN2 could result in
unpredictable overflows. Finally, since map functions tend to be complex and
difficult to handle, most of the time one would want to start computing from
the beginning. Therefore no provision has been made for an entry point that
uses interpolation factors already computed (i.e., FUN1A or FUN2A).

FORTRAN DATA PROCESSING

The use of Fortran programs to process the data needed for the function
generation routines makes that job much easier and quicker. Three programs
are used to limit, scale, and format the data. They are a main (or calling)
program, a scaling routine, and an output routine. Since the scaling and
output routines are general routines, any user-written main program contain-
ing data in engineering units can call them. The data for one curve are



passed to the scaling routine for each call. In the scaling routine the data
and user options (other calling arguments) are analyzed, a:d the data are
scaled and then output in both self-documenting tabular and Intel 8086 assem-
blable form. Even though the second output format was written for the Intel
8086, by changing a few format statements the user can easily adapt this output
to any microprocessor, thus enhancing the flexibility of the routine.

The user can choose several options. Curves can have "flats" added (where
x values of -32768 and/or 32767 are added and y values from the low or high
end, respectively, are duplicated), or they can be extrapolated on either or
both ends. The type of function routine (NEFG, FUN1, FUN1A, FUN2, or FUN3)
that a curve represents can be specified. Also, the relocatable or absolute
format for assembly code generation can now be chosen.

Main Program Data Format

The main program, as mentioned, contains the curve data and calls to the
scaling routine INTSCL. The data are arranged in separate arrays by curve and
contain seven pieces of information (fig. 11). These are (in order) x border
specification (XB), x breakpoint specification (XBRKP), the number of x's
per z curve, the number of 2z curves, x values, z values (if any), and vy
values. The x border specification indicates whether flats are to be added
or the curve extrapolated: 0.0 for flats on both ends of the curve and no
extrapolation, 1.0 for a flat on the low end and extrapolation of the high end,
2.0 for a flat on the high end and extrapolation of the low end, and 3.0 for
no flats but extrapolation of both ends. The x breakpoint specification can
have two values: 0.0 if the x breakpoint is the same for every 2z curve
(i.e., NEFG, FUN1l, and FUN2 functions) or 1.0 if the breakpoints are different
(FUN3 function). The number of x's per =z curve is specified by a real
number, as is the number of 2z curves. In the latter parameter provision is
made for either 0.0 or 1.0 to represent one 2z curve.

For NEFG and FUN1 curves the x, y, and 2z values are in a condensed
format. The x values are listed and then the corresponding y values. No
z values are required for the univariate function. A specific example of the
data input format of figure 11 for a univariate curve with three points and a
flat on each end is shown in figure 12. The formats for functions FUN2 and
FUN3 are a little more complex. For FUN2, x values are as before listed
first. Next the 2z values are listed and then the y's. However, the first
row of y's corresponds to the first y wvalue for each 2z curve. For FUN3
this same pattern is followed for z and y. The x's in this case are
listed in the same manner as the y's. Figures 13 and 14 represent FUN2 and
FUN3 data input formats for three 2z values and four x values. In these
figures the first subscripts correspond to the x values and the second to
the 2z wvalues.

Calling Sequence

Referring to the Fortran listing, data array INFO is the first parameter
in the call to the scaling program. The other parameters, listed in order by
their variable names, in the INTSCL subroutine are TITLE, XNUM, XDNOM, YNUM,




YDNOM, ZNUM, ZDNOM, FUNC, FRMT, and ORG. TITLE, the eight-character title

of the curve, is formulated in the main program. XNUM and XDNOM, the numera-
tor and denominator of the scale factor for the x values, are specified as
if machine units were being converted to engineering units. That is, XNUM =
150.0 and XDNOM = 32000.0 will give the correct scale factor (213.333) for the
conversion of -153.600 engineering units into -32768 machine units. YNUM,
YDNOM and ANUM, ZDNOM, the y and 2z scaling factors, respectively, are sim-
ilarly specified. FUNC indicates which function routine the data array belongs
to: O for NEFG, 1 for FUN1, 11 for FUN1A, 2 for FUN2, and 3 for FUN3. FRMT
indicates the format of the assemblable output dataset. A zero represents a
relocatable format and a 1, an absolute format. If 1 is specified, a value
for the parameter ORG must also be specified, where ORG is the hexadecimal
starting address of the data.

Scaling Subroutine INTSCL

When control is passed from the main program to the subroutine INTSCL,
the actual scaling computation begins. Here the options specified by the
user in the calling sequence are analyzed, data are scaled, and scaled data
are output in two forms. The routine can be examined by looking at the parts
of the program that perform the three main functions (analysis, scaling, and
output) as three discrete sections. A functional flowchart of this program
is shown in figure 15.

Analysis of Calling Parameters

The first of these program sections, the analysis section, begins by
forming the data name arrays used on output. It then breaks the input data
array into its several components and rearranges the x and y data. This
rearrangement is done so that the type of curve being processed does not
affect the routine's treatment of the data. Finally, flats are added and
extrapolations performed as necessary. (For FUN2 only, z automatically has
flats added to limit the 2z curve values.)

Scaling Section

In the scaling section, scale factors are computed and zZ, X, and y
values scaled. The unscaled values are saved for later use in calculation
and output, and all scaled values are checked against the minimum and maximum
values of -32768 and 32767. No attempt is made to adjust the scale factors,

but out-of-range values are set to either -32768 or 32767 and the appropriate
warning message 1s written to notify the user.

The slope m and the y-intercept b values for NEFG are also calculated
and scaled in this section. The maximum and minimum scaled values for both m
and b are tested against the minimum and maximum of -32768 and 32767, but
here an attempt is made to adjust the calculated scale factors by shifting and
retesting. Thus the shift factor k mentioned in conjunction with the NEFG
routine itself is produced. If right-shifting the original values by eight
(dividing by 256) still does not bring the values into range, the attempt is
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considered complete and a warning message is written to the user. Next, b
values are separated into their most significant bits (MSB) and least signif-
icant bits (LSB) by taking their integer and fractional portions and scaling
them separately. The integer part multiplied by the b scale factor is con-
sidered the most significant portion, and the fractional part multiplied by
65536 is considered the least significant portion.

Output Section

The output portion of the program writes the data out in two different
formats. The first, self-documenting, format is a series of tables that
include the curve type and name; any warning messages; scaling factors (both
computed values and components); and x, y, m, and b values in both engineer-
ing units and machine units. Examples of FUN1 and NEFG tables are shown in
figure 16. In figure 17 only the first page of the FUN2 and FUN3 tables is
given. These require an additional page for each =z value. These tables
give at a glance all the information necessary to characterize a curve and to
provide documentation for permanent storage.

The second format, shown in figure 18, is the scaled-data output in either
relocatable or absolute format. (The absolute format differs from the relocat-
able format only in that an ORG statement with the specified hexadecimal address
is the first line output for a curve.) The data name - consisting of an x, ¥y,
z, my, or b followed by the first six characters of the curve name (five
for FUNIA curves) and a blank — is written on the first line, along with a "DW"
and corresponding data. The next line written has a "DW" followed by more data,
a format that is repeated until the data for that array are exhausted. The data
output for each of the curves is written to the dataset in the particular
formats discussed earlier.

Subroutine WRIDTA

Subroutine WRIDTA is called to write all the x and y arrays for the
Intel 8086 assemblable format. Its calling sequence has five parameters:
FUNARY, XPTS, DNAME, FNTN, and ZPTS. FUNARY is the array of scaled data to
be written, XPTS the number of x points in the curve, and DNAME the data
name associated with the array. FNTN is the parameter that differentiates
function types (0 indicates NEFG, FUN1, or FUN1A; 1 indicates FUN2 or FUN3)
and is used primarily as a check for the number of =z points, specified by
ZPTS.

Special-Purpose Routine

One other routine is called from both the main program and INTSCL. This
routine, F4MVC, is a character manipulation routine resident on the IBM 360.
Its calling sequence parameters are SSTRNG, L1, DSTRNG, L2, and NBYTES. SSTRNG
is the source string, L1 the index of the first byte to be copied, DSTRNG the
destination string, L2 the first byte to be replaced, and NBYTE the number of
bytes to be copied. This routine simply moves characters, byte by byte, from
one string to another and can therefore be replaced by a user-written Fortran
program.
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CONCLUDING REMARKS

This report has described several common nonanalytic function types and
interpolation techniques that can be used on them. In addition, a fixed-point
arithmetic, assembly language implementation of the routines was demonstrated
by using the Intel 8086 microprocessor. The fixed-point arithmetic was used
for the speed and hardware minimization it currently provides. Furthermore
the routines were written in such a way as to provide high-speed lookup while
freeing the user from being concerned by scaling overflows. Although these
routines were written for the Intel 8086, the overflow and scaling techniques
are general enough concepts to be used with any 16-bit microprocessor. Fin-
ally, a Fortran program was discussed that can be used in conjunction with
these assembly language routines. This program can take data that are cur-
rently in a simulation deck or any engineering unit form and scale them into
the proper integer values that can be used by the microprocessor. The program
then scales all the necessary function data and outputs them to a dataset that
can be processed by the assembler. In addition, the program outputs listings
to document all the scaled data. Therefore by using these routines one can
realize error-free translation of function curves from engineering unit data
to scaled-fraction data that can be used by the microprocessor for real-time
control or simulation.
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APPENDIX - NONANALYTIC FUNCTION GENERATION ROUTINES

AND FORTRAN SCALING PROGRAM



14
WIG-04 DIATROATEFMREI PR FLND o BEPT 20 PAGE

SEEMELER V2,1 ASSEMBLY CF MODULE FUNL
N F!-FFUNI.UBJ
AZMI4 SFLiPFUND, SRC XREF DATE(Z SEPT 20)

[RCME Y LINE SOURCE

1 5

3 : SHERDUTINE FUNT AND FUNIA FOR UNTVARIATE

4 FINCTIONS LOGK-LIP OF NON-EQUAL INCREMENT FUNCTIONS

b H CALL SEQUENTES  FUNI

7 H

a H A1 REGISTER CONTAING THE NUMEER OF

9 H FOINTS IN THE TABLE

10 H BX REGISTER CONTAING THE X TABLE PASE ANDRESS

11 H [1 REGISTER CONTAINS THE ¥ TABLE INDEX VALUE ADDRESS

12 H AX REGISTER CONTAINS THE X VALUE

13 H CALL FUN1

14 H

15 H

14 :

17 : FOR FUNTA CALL 0O NOT DESTROY RX.EBF,S1.07 REGISTERS

153 H

2 H THE ¥ VALUE 0F THE CURVE IS RETURNED TN THS AX REGISTER
20 H
21 H FEEEALELARRREREE  FEWARE S a st dud st b g e n nhy s n pan ¥

22 é THE X TAELE INDEY LOCATION IS AUTOMATICALLY UPDRTED LY
24 H BY THE ROUTIME AND THEREFCRE DOESN‘T FOLLCW THE PL/M-26
% ; LOCK STRUCTURE

24 ;
27 H R R Y S S R S N R R R S AR AR
23 H
29 CAULNG SEQUENCE FOR FL/M-26 CALL
a0 ; RSLT = PFUNI{X, XBS, XINDX, NOPTS)
21 H
2 : Y= VALUE OF FUNCTION
a3 H ¥B5= ¥ TABLE BASE ADDRESS
24 H XINDX = ADDRESS OF X TAELE INDEX VALLE
a5 H NIFTS = NUMBER GF POINTS IN TAELE
2 5
37 3
K] D REERREEREMEE MR RN R AR SRR R
40 H
41 HAME  FIMNG
2 CCROUR GROUP CODE
3 ASSUME CRICOROUF
44 FURLIC FLNT, FUNLA,PFUN]
45 H
44 H
7 H CODE SECMENT FOR ROUTINE
43 H
— 49 COTE SEQMENT PUBLIC  7CODC”

30 i FROGRAM ENTRY IF ENTERED BY PL/M-34 CALL ROUTINE




MCS-26 MACRD ASSEMBLER

LOC OBJ

0000 SA
0001 SE
0002 SF
0003 5B
0004 58

0005 52

Q004 SRIG
0003 8717

000AR 3DFF7F
Q00D 7501
Q00F 43
0010 3RO{

0012 7009

(014 2EFO2
0017 2BO!
0017 7n0C
(01E EBF7

0010 83C702
Q020 3R0L
(022 TDF?
0024 EB04%S0

0027 220702

00zA a707
00zC a715
00ZE O3DA
0020 2BFB
0032 2RDO
0034 33EF02
0027 8RO7
0037 2BOG
002R CRER
0030 2B1S
Q02F BE0OOD

0042 DIEA
0044 DD

FIINL

LINE

=4
W

RN

ey
i

| ]
i}

&9

L
[«

61
&2
&2
o4
b5

&

67
&8
69
70
"

-
72

72
74
75

74

o Lo Q) 0 o
‘\LJU‘f.nvbf.Qh

a8

1)

SOURCE

FFUNT 1 POP
Fop
FOp
FOF
Fap
PUZH

15

3 SEFT 80 PAGE

DX ? TEMF SAVE OF PC
<1 * NUMBER OF POINTS IN TABLE
0l ; ADDRESS OF TABLE INDEX

BX i X

TABLE BRGE LOCATION

AX : X TAELE VALUE 70O BE LOOK-UP
DX + RESTCRE PC 7O THE STACK

i LANGUAGE ROLTINE

FINGS MW
XCHG

X, [D1]
X, DI

PROGRAM ENTRY TF CALLED BY ASSEMELY

t MOVE ACTURL INDEX VALUE TO DX
3 EXCHANGE TCO ENABLE INDEXING

5 EEGIN COMPARISIN OF TABLE VALUES

cHp
JNT
DEC
CFUN: CMP

JGE

AX, 327467
CFUN

AX

AX, [BX+D1]

ILop

3 [IECREMENT LOOP

[LoF: SUR
cHp
JGE
JoP

DI,2
AX, [BX+D11
INTA
nLap

i INCREMENT LOOP

ILOP: ALD
CMP
JGE
JMP

nI,2
AX, [BX+D13
ILOP
INTR

3 CHECK IF X VALUE EGUAL TO PLUS FULL SCALE
¢+ JUMP T RONTINE TQ START CHECKING
3 DECREMENT X VALUE--MAKE IT =32746

3+ COMPARE VALUE IN AX WITH TABLE LOCATION
POINTED TO BY BX REGISTER
3 JUMP T INTERPOLATION ROUTINE

-a

3 SUBTRACT 2 FROM TABLE POINTER

3 COMPARE AX REGISTER VALUE TQ TABLE LOCATICN
3 JUMP T INTERFOLATION ROUTINE
s JUMP TO DECREMENT LOOP

3 ADD 2 TO TABLE POINTER

i COMPARTE AX REGISTER VALUE TO TABLE LOCATION
3 JUMP T INCREMENT LOOP
3 JUMP T INTERPCLATION ROUTINE

H INTERPOLATION LOOP

3 DT CONTAINS ADDRESS OF THE X LOWER LIMIT VALUE

3 EX CONTAINS ADLRESS OF THE X UPPER LIMIT VALUE

i BP I3 THE TEMPORARY SAVE REGISTER FOR THE INTERPOLATION FACTOR

INTA: ADD

INTR: XCHG
MoV
AOD
MV
Moy
SUB
MOV
SUB
Mow
SUBR
MoV

DI,2

X, DI
{DI3.DX
BY,IX
DI, BX
DX, AX
[I,2
AX,[BX]
AX, (D11
BP, AX
DX, (D11
RX,0

DXt
AX> 1

i ADD 2 TO TARBLE POINTER FOR EQUALIZATION

1 IF COMMING FROM DECREMENT LOOP

1 MOVE INDEX AND FOINTER FOR WRITING QUT
UPDATE INDEX VALUE GUTSILE LOOP

ADD INDEX AND PASE POINTER

3 MOVE UPPER LIMIT POINTER TO DI REGISTER

§ SAVE LOOK-UP VALUE IN DX REGISTER

3 DECREMENT DI AND MAKE LOWER LIMIT POINTER
3 MOVE UPFER LIMIT TABLE VALUE TCO AX
SUBTRACT LOWER LIMIT VALUE

+ SAVE RESULT IN BP REGISTER

COMPUTE NUMERATOR OF INTERPOLATION FACTOR
CLEAR THE LEAST SIGNIFICANT BITS IN
DOUBLE PRECISION ACCUMULATOR TO

i FREPARE FOR DIVIDE

3 SHIFT RIGHT { PLACE IN DOUBLE PRECISION

;3 TO AVOID A DIVIDE QVERFLOW IN NEXT OPERATION

~e

“e

e

“e ~e ua

"!
&



MUS-20 MACRG ASREMELER

Lot Gl

0046 THEA
G045 DIME
0044 F7FS

0040 SRCR

(04E SBEF
0050 33CH02

0033 [ES
0055 SRFE
(1057 EROO
0057 DIFs

(05R ZECRIZ
00SE DIFA

(0AD ZECE
0062 F7ES

(044 DIEO
0046 D102

0088 MED
00&h D2
0040 DIED
(0LE DMDZ
0070 3E0212
0072 (3F7

(075 8pC2

0077 £3

FLNI

LINE

104
107
108
107
10
111
112
113
114
115
1é
17
113
119
120
11

2

an
Lt

124
126
127
129
130
131
132
132
124
125

5
137
137
140
144
142
143
144
145
144
147

16

2 5EPT 80 PAGE

SOURCE

MR DX.1 3 SHIFT RIGHT  PLACE IN DOUBLE FRECISION
RCR - AKG TO AVDID A DIVIDE CVERFLOW IN NEXT QPERATICN
v EF ;7 DIVIDE TQ COMPUTE FOSITIVE
3 INTERFOLATION FACTOR
MY CGAX 3 SAVE INTERPCLATION FACTOR IN CX REGISTER

~e

%] REGISTER INCREASED BY A FACTOR OF 2%(SI+2)
THIS ALLOWS ADDRESSING OF THE Y/& IN THE CURRENT
FUN! TABLE OR THE NEXT FUNIA TRBLE

MOV BR.II i SAVE LOM POINTER IN EP

AR 81,7 3 ADD 2 TG NUMEER OF POINTS TO COMPENSATE
: FOR END POINTS RDDED TO DATA
s MULTIPLY 51 BY 2
3 SAVE NO. OF PDINTS IN D REGISTER

SAL  SIL1
MW RILE]

FUNIAIMOV  AX, [BX+E1] ; MOVE UFPER Y BREAKPOINT TO AX

»
7

{CODE

SAR AXHL T SHIFT TO AVOID SURTRACT DVERFLOW
PERFQRM Y INCREMENT SUBRACTION
MOV OX,DS:[BF45T] ; MOVE LOWER Y VALUE INTQ DX REG.
SAR D1 3 RIGHT SHIFT { TO AVOID OVERFLOW IF -
3 FREAKFQINT SPREAD 1S > 32767
U8 AGIX ; COMPUTE DENCMINATOR QR INTERPOLATION FACTOR
ML X 1 MULTIFLY BY X INTERPOLATION FACTCOR
SHIFT LEFT 2 TO CORRECT THE
FREVICUS DIVIDE SHIFT
AND SUBTRACT SHIFTS
SHL AY,1 3 DOUBLE PRECIGON LEFT SHIFT TO CORRECT
RCL O¥.1 3 FOR SUBTRACT QVERFLOW SHIFTS

CHL £Y.! 3 DOURLE PRECISION LEFT SHIFT 7O CORRECT

RIL IX,1 3 FOR DIVIDE OVERFLOW PREVENTION SHIFT

SHL AX,1 3 TGUELE FRECISION LEFT SHIFT TO CORRECT

RCL DX,1 3 FOR DIVIDE OVERFLOW PREVENTION SHIFT

ADID DY,TS: [EP+5I] ADD Y LOW VALUE TO COMPLETE INTERPOLATION

A 51,00 ;3 ADD NO, OF POINTS TO INDEX VALUE TG BE
+ READY FOR FUNIA CALL

Y ALDX 3 MOVE RESULT 7O AX REGISTER FOR FL/M-24
5 PROGRAM QUTPUT

RET 3 FETURN T CALLING PROGRAM

END3

END

-

a
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MCS-B6 MACRO ASSEMBLER  FUNI

XREF SYMBOL TAELE LISTING

NAME  TYPE VALUE ATTRIBUTES, XREFS

FISEG . SEGMENT SIZE=0000H PARA PURLIC

CFUN, . L NEAR  QO01O0H CODE &8 70¥

CGROUP, GROUP CONE 428 43

CODE, . SEGMENT STZE=0078H PARA PUBLIC “CODE- 42% 49 134

LOP, . L NEAR  (014H CODE 748 77

FUNI. . L NEAR  QOQ6H CODE PUBLIC 44 424
FUNIA . L NEAR  QOS7H CODE PURLIC 44 1774
ILOP, . L NEAR  001DH CODE 72 79% 21
INTR, . L NEAR 0Q027H CODE 74 89%

INTR., . L NEAR  002AH CODE 82 91%

PFUNI . L NEAR  Q000H CODE FUBLIC 44 &2

RSSEMBLY COMPLETE, NO ERRORS FOUND

3 SEPT B0 PAGE

4
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MOS0 FUNT 3OSERT 20 PALE
S-11 POE-C4 MACED ASSEMELER VD1 ASCEMELY OF MODULE FLI2
ECT MITULE FLACED IN sF1:FFUNZ.OR
FLER IMUOVED EY: ASMEA tFYTFFUNZLSAC XAEF DATR(Z SEFT 0
LOD TR LINE  SORCE
o
o
5
N rv“'71~" RUTINE FOR A TARLE £F TUD
s J»FI S WITH THE X RREAKPOINTS ALL EQUAL
7
27 3 CALLNG SEQUENCE:
7 :
10 i PUSH 0N STACK IN THE FLLLOMING CRIER:
13 Y TARLE LOCATICH IN MEMORY
{2t MMEER OF ¥ FOINTS
13 ;v INDEY VALUE ATLRESS
14 3 X TADLE PASE ADTRESS
15 3 X VALLS TOOBE LOWED UP IN TARLE
16 ¢ PUT FOLLOWTNG IN REGISTERS:
17 3 7 INDEY VALUE ADTRESS IN [T REGISTER
& 1 7 TAELF BASE ADDRESS IN BX REGISTER
193 7 LOGK-UF VALUE 1N THE Y REGISTER
N R v TR
A
22 1 AX REGISTER CONTAING THT RETURNEL RESLL
3
24 R Ry e sy A e T e E R a2 2 2
v
B+ FLN/SA TALL SEQUENTE
275 RELT = FUNZ(YBASE,NPTS. XINDX, XEASE, X, ZINDY, ZR43E, 1)
3 1 YBASE = DASE ADDRESS OF THE ¥ TARLE TATA
33 NPTE = NO. OF ¥ POINTS
33 XINDY = ALTRESS OF THE ¥ INDEX VALLE
2 YBASE = BAGE ADIRESS OF THE X TAPLE DATA
< x=twmpwwc
3 5 ZINDY = ADDRESS OF THE 7 INDEX VALLE
I ZB.?E = BASE ADDRESS OF THE T TARLE DATA
5 1= 7 LOBK-UP VALUE
7o
J'.' : ALY \l'n
W
40 3 THE ¥ ZND 7 TAELE INDEY LOCATIONS ARE AUTDMATICALLY LFRATED
H Ot B TVE RUTINE AND THEREFCRE D0 10T FOLLEW THE PLAN-BL
42t BLOCK STRUCTURE
PR L0
85

B e
d o=~

R R R A B R I A R R R A R R R R AR R

B
o

£ BEGISTERS EYCERT THE SEGMENT REGIGTE

“e e we e 4B uw

59 ARE USEDN IN THE CALL, AND ARE THEREFORE -E?TRUYEG
S0

[N




MOS-G6 MACRD ATSEMRLER

LOZ OBd

£000 0100
0602 0100
0004 0100
0006 0100

Q000 SFGEONG0
0004 S8

0005 SR

0004 oF

0007 EBOS?0
O00A BFOAN000
Q00E 8RS

(1010 2DFFT7F
0012 7501
0015 43

0014 ZEO0

F\l

FuNz

LINE

51
eny
e

-
5

54

[

\-‘-

[t
NYi

[}
A

55
&0
&
Lo
0
&2
H4
65
l'"i/ k]

[x}
[nl

&3
70

e Bhe® SN B |
L In L0 b e

~34
cn

4 = ~d o~
Ooh =1 o

[
>

faca]
oy

[ 2N ]

PO R I s R e
»

.

N e ]
R u TR i

o)

20

19
& GEPT 80 PAGE

SQURCE

H ROTE: THE Y VALLES ARE ASSUMED TO
; NOT HAVE A DIFFERENCE OF GREATER THAN 22747

ﬁ FINZA CALLNG SEOUENCE:

; ¥ TRELE EASE VALUE
; CALL FUN2A

* NOTE: X AND 7 WALUES ARE THE SAME, Y IS DIFFERENT .
3 THE CX, DX AND' 5T REGISTERS MUST NOT BE CHANGED BEFORE THE CALL.

3 AX REGIZTER CONTAINS THE RETURMED RESULT

A R R R R A R AR B R RN AR R IR AL IS

NAME  FIN2
PUBLIC FUNZ,FUN2A,PFUINZ
CGROUF GROUP  COTE
DGROUR GROUP  CONST, DATA, STACK, MEMIRY
ASSUME CS:CGROUP, DS DGROLP
; [ATA SEGMENT FOR THE ROUTINE RESIDES IN
H TEMPORARY STORAGE

DATA SEGMENT PUBLIC  “DATA”
SPCDW 1 5 STORAGE FOR PROGRAM COUNTER
S5 DM 1 3 STORAGE FOR SI REGISTER (I INDEX)
YPTT W 1 5 STORAGE FOR Y TABLE CFFSET VALUE
DOX DWW 1 5 STORAGE FOR 7 INTERPOLATION FACTOR
DATA  ENDS

BEGIN CODE ZEGMENT FOR THE ROUTINE
CODE SEGMENT FUBLIC  /CODES
i UNPOF STACK T STORE PROSRAM COUNTER
3 AND GET THE T VARTABLES FROM THE STACK

FFUN2:FOP  SPC 3 STORE FROGRAM COUNTER

POP - AX + 1 LOOK-UP VALUE
Far - BX + 1 TABLE BASE VALLE
POF DI 3 7 TABLE INDEX FOINTER LOCATION

JMP O BEG
FUN2: POP  SPC
BEG: MOV

4

3 JUMP ARCUND ASSEMBLY CALL
7 SAVE PROGRAM COUNTER .
SI.IDI3 ¢ MOVE ACTUAL INDEX VALUE INTO SI

:  BEGIN COMPARISIONS TO DETERMINE Z LOCATION
CMP AX,E2767 3 CHECK IF 7 VALUE IS EQUAL TO FULL SCALE
JNZ - NEHGZ i JUMP TO CONTINUE SEARCH LOOP
[EC  AX i DECREMENT BY ONE BIT 7O FREVENT
i 1 POINTER FROM BEING LOST
NCHGZZCMP  AX,[EX+513 5 COMPARE 7 LOOK-UP VALUE WITH VALUE

2
&



Loc

0018

DO1A
aoin
00iF

o2t

0023
(024
0028
00ZA

0020

(020
LI
(i34
G024

002
0H
G0zn
003F
NG44
(XA
(044
{088
GOsA
04T
(04E
005G

0053

(IR

i

RIEEQZ
RGO
700c

El"f"l‘

230402
2RO
TOF%
EROSAG

83002

(3DE
203%
SFFB

SREFOZ

2RG5
2B0O
aro?
ZROS
2ECE
BEO0GG
NiEA
nips
[I1EA
nine
F7F1
A20600 R

RAAL0E00 R

{0s7 S&

0053 SR

(5% °

O0%A 25

005

O0zF 7

(561

(02

0044

3OFFTF
501
4

0

ZROD

7007

{0456 22EECY

(L9
(AR

,g\Ln S

1"F

SaCE0Z

FLNZ

ve 4w ua -

.-

a we e

¥

20
3 GEPT B

IN 7 TABLE POINTED TO BY Lit%d
JUMP TO INCREMENTING LOCP

SUBTRACT 2 FROM TABLE INIEX

COMPARE 7 LOOK-UR VALUE WITH TAELE LCZ
JUMP TG INTERPOLATION FACTOR COMP,
JUMP TOr BEGINNING (F DECREMENT LOOP

ADD 2 7O TABLE INDEX VALLE

COMPARE 7 LOOK-UP VALUE WITH TABLE LCC
JUMP 0 BEGINNING OF INCREMENT LOOP

JUMP TG INTERPOLATION FACTCR CRLCULATION

CLOSE 7 SEARCH AND COMPUTE 7 INTERPOLATION FACTCR

+ ADDN Z TO TABLE PCINTER FOR

7

P L L

QUALTZATION -

IF COMMING FROM DECREMENT LODP

Gnﬂ INDEX AND BASE 7 POINTER VALUES TOGETHER
AVE 7 INDEX VALLE FOR NEXT CALL

; wAJE RESULT IN DT REGISTER
¢+ DECREMENT FQINTER FOR LOMER 7 TABLE VALUE

SURTRACT 7 1.CH FROM 7
SAVE RESULT IN X
FUT 7 HIGH IN AX REGISTER
ﬁUBTRHCT 7 LOW FROM 7 HIGH VALUE

INPUT VALUE

+ TEMPORARILY SAVE VALLE IN [X

t RIGHT SR

-

3 COMFUTE

¥

ATH
gl

; SAVE THE £

CLEAR LEAST SIG PCRTION OF DIVIENED

RIGHT “HIFT 1 TO FREVENT DIVITE GVERFLIM

N NEXT OPERATIOH

t TO PREVENT RIVIDE GUERFLOW

0N NEXT UPERQTIUN

INTERFOLATION FACTOR

IEX RO FG TAING THE 7 INTERFOLATION FACTIﬁ/L
7 TROEX VAL

INPEX VARLUE

% NECESZARY FOR X DERRCH

VALLE
EX : X TARLE PASE URLUE
M 1 X TABLE INDEX VALUE POINTER

+ COMMENCE X TRRLE GEARC

CHp
N7
[IEC

CRiMZICMP

JGE

'! rlEl 1 \E

[P SUE
i
U\‘E

Me

RY, 32767

":EUN'

AY

AY, [RX+51]

[ILar
MENTING LOOF

362

AY. [EX+51D

CHPA

joLsey

; INCREMNTING LCOF

[ILORATR

212

®
.

“e

ve

SOURCE
JGE O ILOP
H DECREVENTING LOOP
pLoP: SUB 51,2
CHMF AX, [BX+31]
JOE  CLZA
JYF DLOP
H INCREMENTING LOQP
ILCP: ADD SI,2
CMP AX, [BX+51]
JGETLOP
JHP (LL
CLZAY ADD  SI,Z
gLz ADD  BX.SI
M [DI3LEI
MOV DILBX
. Sime DI,2
i COMPUTE 7 INTERPOLATIOM FACTOR
2R AXIDD
MW DX, AX
MW A%, (BX]
e AX DI
MY CE.AX
MY AXO
SHR DXL
RIR A
SHR G
RCR AX, 1
o X
W LDX,AX
51, ST CONTAIN THE 7
r‘[ r Iv:\j
POP STACK FIR VHFI
PUP (54
FOR
F{F
Moy &1L, L0ID

T MOVE ACTUAL INDEX VALUE INTOOZ]

'HECr IF X VALUE IF EQUAL T
JURP TO CONTINUT SEARCH LUJF
[ECRENEMT BY 1 BIT T PREVENT
* POINTER FROM FEING LOST
COMPARE ¥ LOCK-UP VARLUE WITH VALLE

ULL SCALE

$OIN X TABLE POINTED TO BY BX+IM

Y,

JUMP TG INCREMENTING LOCP

SURTRACT 2 FROM TARLE INTE

COMPARE X LOOK-LP YALLE k‘TH TRELE LEC
JUMP T INTERPCLATION FACTOR COMP
JUMPTQ REGINNING OF EECFENWFLT;Nb .oae

¢ ARD 2 TO TARLE INDEX VALUE

FAGE
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ADE-25 MADROOASREMELER FUNZ JGEPT B0 PAGE 4
LGC R LINE SQURCE
G072 3R00 161 CHP AXGIBX+SI) 5 COMPARE X LOOK-UP VALUZ BITH TABLE LOC.
0074 70F% 162 JGE TILOP 3 JUMF TO INCREMENTING LGOP
0074 EBGAT0 163 JMF CHMPR + JUNF T INTERPOLATION FACTOR CALCULATION
164 ? CLOSE X SEARCH ANDY FREPARE TO COMPUTE X INTRP FACTOR
0078 30A02 165 CMPAT ADR S1,2 i AU 2 TO TABLE POINTER FOR EQUALIZATION
146 7 IF COMMING FROM DECREMENT LOOP
Q7L 0Z0E &7 CHPP: ADD  BXLEI i ALDC INDEX AND TARLE POINTER BASE VALUES
O07E 2935 HaS MOV (D181 3 SAVE INDEX POINTER VALLE IN SPEC. LOC.
(D20 SRFR 162 MOV BI.EX i GAVE RESULT IN DI REGISTER
00&2 A3EF02 170 SUB - DI.2 3 DECREMENT POINTER FOR LOWER X TAELE VALUE
171 t COMPUTE X INTERPOLATION FACTOR '
0025 2805 172 SUR - AK DI ; SUBTRACT X LOW FRGM X INPUT VALUE
{087 ERIO 173 MV DGAX i GAVE RESWLT IN I :
0029 2pa7 174 MOV AKX, [BX] 3 PUT X HIGH IMN AX REGISTER
00SB 2P0S 75 SUB - AXIDDD + SURTRACT 7 LOW FROM 7 INPUT VALUE
0020 8RCE 174 MOV CX.AX + SAVE VALUE IN CX
008F BE0OCO 177 MOV AX,0 3 CLEAR LEAST SIGNIFICANT PORTION OF DIVILEND
0072 MEA 17e SHR DX\ i SHIFT RIGHT 1 PLACE IN DOUBLE PRECISON
0024 D2 179 RCR - AXH1 3 TO AVOID A DIVIDE OVERFLOW IN NEXT CFERATION
0094 DIEA 120 SHR  IX,1 3 SHIFT RIGHT 1 PLACE IN DOUBLE PRECISION
0078 [Hpa 181 RCR - AXs1 3 10 AVOID A RIVIDE QVERFLOW IN NEXT OPERATION
0034 FIFL 182 bV X i DIVIDE TO COMPUTE INTERPOLATION FACTOR
Q0% SRCR 183 MOV CXGAX + SAVE RESULT IN CX REGISTER
184 i
185 3 CX CONTAINS THE X INTERPOLATICN FACTOR/Z
184 7 DDX CONTARINS THE 1 INTERPOLATION FACTOR/2
187 i
& ¢ SAVE THE INDEX REGISTER VALUES 20
187 i S0 THAT THEY CAN BE RECALLED LATER FOR
190 i PERMANENT STORAGE OUTSIDE ROUTINE
?1 1
i??

192 ; COMPUTE THE Y TABLE OFFSETS FROM THE
194 i START OF THE Y TABLE

(0% 55 155 POP X t AX CONTAINS THE NUMBER OF X FTS.
Q09F 050200 198 ADDL AKX, 2 3 ADD 2 TO NO, OF X POINTS FOR END' POINTS
(0A2 GRER 197 MOV BP.AX ; SAVE RESULT IN BF
00A4 THES 192 SHL  BPyI + MULTIPLY RESULT BY 2
(0AA F7260200 R 199 MUL 551 § MULTIPLY BY 1 INDEX VALUE
008A 0304 200 ADD  AX,SI i ADD X INDEX VALUE
201 H

202 : AX CONTAINS THE OFFSET OF THE HIGH
203 i Y WORDI FROM THE START OF THE Y TABLE
08 3 OFFZET (BYTES) = 7 OFFEET # (X FOINTS +2) + X OFFSET

205 3
205 i ETORE TOTAL NUMEER OF X PRINTS + 2 IN BYTES
N0AC GRFS 207 MoV SILEP
208 P . STORE Y TABLE OFFSET FOR POSSIBLE FUNZA CALL
NI0RE AZ0400 R 209 Mav - YPTI.AX :
(0R1 ERO20 210 JMP CFUN 3 JUMP TO CONTINUE FUNN2 RCUTINE
211 ;
21z : ENTRY FOINT FOR THE FUN2A CALL
213 H
QoRs G2 : 214 FUNZAFOP AX

00BS AZ0000

x

25 MOV SPC,AX 3 FOP AND STORE PROGRAM COUNTER



LS OB

O0EZ A10400

(npp 0
O0RC ZRF
O0BE O3F
GOCO GROS
o0C7 22EED7

o

00CS 2ROG

0oc7 DIFe

o0ny SpEF
OOCR DIFD
fACh ZRCS
0OCF F7e%
anny BiEG
00R2 BI0Z
00D MEG
0007 oipz
0007 DED
oopR Dk
(000 0217
[ODF 2BEG

(051 7BFE
GOER ZRIE

O0ET 2RO

GOE7 DIFE

O0EY SR3Y
(QER TMFE
(UED 7ECA
[IOEF F7ES
00F1 THEQ
O0Fs DDz
OOFS DNED
NOF7 Doz
Q0FF THEO
O0FR DMD2
QOFD G317
OOFF GHF2

(101 B85S

SOURCE

M

AX.YFTT

t RE

22
JCEPT &0 PAGE §

STORE Y TARLE OFFEET T AX

COMPUTE BASE POINTER VALLES USING Y LOACTION
AND THE COMPUTEDN OFFSET

CFit: POF

e we am e

3

3
3

I
b

MV
ARD
Hay
2p

B
DI.AX
DI.EP
BX. DI
BXs2

)
2

.
T

E}
.
1
’

EF CONTAINS Y TABLE BASE VALUE
MOVE Y TABLE OFFSET TO DI

3 ALD Y TABLE RASE VALLE

MOVE RESULT TO BX REGISTER

3 SUETRACT T FROM RESILT

DI ANTF BX CONTAIN THE HIGH ANDU LOW TARLE
LOCATION VALUES FOR INTERPOLATION
51 CONTAINS NUMBER OF X FOINTS

COMPUTE THE Y HIGH INTERFOLATED VALUE

MY

[nd s}
Sh

Moy
8RR
tup
IMUL
SHL
RCL
SHL
REL
ZHL
RCL
ADD
wa

A%, D11
Ayl

R, (BX]
BF 1
AX,EP
o

AX:1
1
A1
[iX:1
A
X1
X, [RX
BF DX

R

ae 4

-e

e

Nw we um 4 um wm e

3 MOVE Y HIGH PRIMITIVE VALUE

ZHIFT VALUE TO AVRIT OVERFLOW

IF BREAKPOINT SPREAD 32768

MOVE Y LOM PRINITVE VALUE

SHIFT VALUE TO AYDID OVERFLOW
SURTRACT Y LCW PRIMITIVE VALUE
MULTIPLY X INTERPOLATION FACTOR
ZHIFT RESIAT TO CORRECT FOR
SUBTRACTION OVERFLOW SHIFT

MULTIFLY RESULT BY 2 TO CORRECT FOR
A PREVIUUS DIVIDE SHIFT

METIFLY REZULT BY 2 TO CORRECT FOR
A PREVIOUS DIVIDE SHIFT

: ADD Y LOW FRIMITIVE VALLE

1

i PP NOW CONTAINS THE Y HIGH INTERPOLATED VALUE

COMFUTE THE MEW INDEX VALUES FOR Y LOW
INTERPCLATED VALUE COMPUTATION

?

s
¥

3 COMPUTE MNEW Y HIGH PRIMITIVE VALUE LOCATION

COMPUTE NEW ¥ LOW PRIMITIVE VALUT LOCATION

COMPUTE THE Y LCW INTERFOLATED VALUE
3 MOVE Y HIGH PRIMITIVE VALUE
3 SHIFT VALLE TO AVOID OVERFLOW

Sy DILST
SUB  BX.EI
I S U g
EAR AKX
M SI,[BX]
8AR Sl
SuR o AXEI
ML X

HL AL
REL DX, !
IHL AL
REL DX
SHL ANt
RCL  DX1
ADDL DXL [RY]
Mw o SLIX

[ RTY

e ww aw

IF BREADPOINT SPREADN I > 32767
MOVE Y LW PRIMITIVE VALUE
SHIFT VALUE TO AVOID OVERFLOW
SUBTRACT Y LOW PRIMITIVE VALUE
MULTIPLY X INTERPCLATION FACTOR
SHIFT RESULT TO CORRECT FOR
SUBTRACTION CVERFLOW SHIFT

s HULTIFLY RESWLT BY 2 7O CORRECT FOR

I
.
Ed
.
1
i3
?
.
]

5 A FREVIOUS DIVIDE SHIFT

MULTIPLY RESILT BY 2 TO CORRECT FOR
A FREVIOUS DIVIDE SHIFT

ALD Y LOW FRIMITIVE VALLE

S1 CONTAINS Y LOW INTERPOLATED VALUE

COMPUTE THE FINAL INTERFOLATED Y VALLE

Mo

AX,BF

.
b

MQVE Y HIGH INTERPOLATED VALUE



MOS-34 MACRD ASSEMELER

Lot oRd

0103 DIFS
0105 DIFA
0107 ZBC2
0109 F72E0600
G100 DIED
010F Dz
0111 MEG
0112 mpz
0113 DIEC
0117 Doz
011% 0204

011B 2RZECON0
011F S5

0120 ERC2
0122 @3

R

R

FUN2

LINE

PEA
72
273
274

e
Lfd

27
27

a2
79
230

pia]
EAN

282
283
204
285
286
237
288

ARG
289

250

SOURCE

SAR
SAR
SUR
IMUL
EHL
RCL
SHL
RCL
cHL
RCL
ALD

am we

May
PUSH

AX,1
;1
AX, X
DX
fXs 1
DX» 1
AX> 1
DX\t
RX,1
DX 1
X, 81

BF

25
3 SEPT £0 FPAGE

# SHIFT 70 AVOID SUBTRACT OVERFLOW

T

SHIFT TO AVOID SUBTRACT OVERFLOW
SUBTRACT ¥ LOW INTERFOLATED VALUE
MULTIPLY BY Z INTERPOLATION FACTCR

3 SHIFT REGULT T0 CORRECT FOR

SUBTRACTION QVERFLOW SHIFT

: MULTIPLY BY 2 TO CORRECT FOR

-e um we am

A PREVIOUS DIVIDE SRIFT
MULTIPLY BY 2 TO CORRECT FOR
A PREVIOUS DIVIDE SHIFT
ADDL Y LOW INTERPCLATED VALUE

PREPARE TO RETURN TO THE MAIN PROGRAM
PUT PROGRAM COUNTER PACK ON STACK
RP,SPC

3 PUT RESULT IN AX REGISTER FOR PROPER TRANSFER

MOV AX,IX

RET
COLE ENDS
END

3
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LR

YREF LYMBOL TABLE LISTING

NEME  TYPE VALLE  ATTRIBUTES, XREFS

TPREG L SECMENT SITE=000CH PARA FUELIC

BEG . . L NEAR  OOCEH CODE 95 97%

CFUN. . L NEAR  OOREH CODE 210 2714

CFUNZ . L NEAR  (04ZH CODE 147 1514

CGROLF, GROUP CooE 7R 72

CLZ . . L MEAR  QO30H- CODE 117 1214

CLIA, . L NEAR  O0ZDH CODE 111 119%

CMPA, . L NEAR  0079H COLE 157 1&54

CMPE, L NEAR O07CH CODE 142 1474

CORE, , SEGMENT SIZE=0123H PARA FURLIC /CODE. 714 87 t8%
CONST |, SEGMENT SIZE=0000H --UNDEFINED-- 728
DATA, , SERMENT SIZE=0003H PARA PUBLIC ‘DATAY 728 73 22
DOLOP . L NEAR  O0AEH CODE 1954 152

00X . . V RORD OCOAH DATA 82% 137 274

DGROVP, GROUR CONST DATA STACK MEMORY 724 72
DLOF. . L NEAR  Q01AH CODE 1074 112

FUNZ, . L MEAR  ODGAH CODE PUBLIC 70 244

FUNZA . L NEAR  GORAH CODE PUBLIC 70 2143

TILGF . L NEAR  OOAFH CODE 153 1604 142

ILGP. . L NEAR  00Z3H CODE 107 1144 114

MEMORY. SEGMENT SITE=GGOCH --UNDEF THED--

NCHGZ . L NEAR  GOI&H CODE 107 1054 '

FRUN2 . L NEAR  0000H CODE PURLIC 70 %1%

SPC. . VHORG ONOCH DATA 794 91 %6 215 234

251 . . VHDRD OGOTH DATA 208 137 159

STRCE . SEGMENT SIZE=0000H --UNDEFINED--

YFTI, . ¥V UCRD  000&H DATA 31# 207 214

AZEENBLY COMPLETE, MO ERRORS FOLND
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2 SEPT 80 PAGE

TST5-1T MCE-B4 MACRO ASSEMELER V2.1 ASSEMBLY OF MODULE FUNZ
OBJECT MODULE PLACED IN tF1:PFUN2, ORJ
ASSEMELER INVOKED BY: ASMAR4 :F1:PFUNZ,SRC XREF DATE{(2 3EPT 20)

REMN A LINE

DO O N

DU )

—
—_ o e

[

13
14
15
16
17
18
13
20
21
22

L

30

D RN =

L3 L3 Y w
0

o~ T

SDURCE

3 FUNZ FUNCTION ROUTINE FOR TWO VARIABLE TARLES
i X BREAKPRINTS NOT EGUAL

ALLNG SEQUENCE:

FUSH ON THE STACK IN THE FOLLOWING CRDER
Y TABLE BASE VALUE
X LOOK-LF VALUE
? X TABLE BASE ADDRESS
i NUMBER OF X POINTS
i PUT FOLLOWING IN REGISTERS
+ 1 TABLE INDEX VALUE ADDRESS IN DI REGISTER
i 1 TABLE BASE ADDRESS IN BX REGISTER
i 1 LOOK-UP VALUE IN AX REGISTER
7 CALL FUNZ

sm 4% ue we ue ua s

i AX REGISTER CONTAINS THE RETURNED RESULT
3 7 VALUE MUST BE LIMITED TO THE Z TABLE RANGE

3 O S S S R R RSB A RS R LR AR
H

PL/M-86 CALLING SEQUENCE
i+ RELT = FUN3(YRASE. X, XBAZE, NPTS, ZINDX, ZPASE, 7)

: YBASE = Y TABLE PASE ADDRESS

H X = X LOOK-UP VALUE

H XBASE = BASE ADDRESS OF THE X TABLE
; NOFTS = NO. OF X FOINTS IN TABLE

; ZINDX = ADIRESS OF THE 7 INDEX VALUE
: -IBASE = BASE ADDRESS OF THE Z TABLE
; 1 =.7 LOOK-UP VALUE

SIRIIIIFIDINININIIIEDY BEMARE {CCLLLLCLLLLLCLELCLLLLLLLLLiLCLdddd
i THE 7 TABLE INDEX LOCATION IS AUTOMATICALLY UPDATED.
i BY THE ROUTINE AND THEREFORE DO NOT FOLLOW THE PL/M-84

BLOCK STRUCTURE RULES

ITRDVITIIIIIIIIIIIIIDID NNV LLLLLLLLLLLLL L L LLLLL L LLLLLLLK
’

R R R B S O
$HHEHHEEHBHEHHEHHEHEHHHEH I HHHEHEH O EHRHERR R RO

- se we



MC5-36 MACRY ASSEMBLER

{000 0106
0002 0100
0004 0100
0005 0100
0008 0100
000A 0100
00T 0100
000 0100
(010 0100
0012 0100
0014 0100
0014 0100
0013 0100

(000 EF0L0000
0004 52

0005 SE

0004 5F

(007 EROS30
0004 BFOL0O000
000E 8RZT

04010 SE0D

(oL 7ne?

(014 SIEE02
0017 ZBO0
0012 7D0C
001E ERF7

001D 230607
0020 2R00
0072 70F9?

R

R

FUNZ

LINE

LAen Ln o
PRGN 0% I

-

on

o~ o O O~ T ) oen cnoon
TS B R e Y T A

N
&4
&7
b8
X
70
71

72

rs
~
o

-

7

75

A

) 3 ) 03 00 0D O 60 0O 2 00 0O =
s RB3YQRAFZBZBEBRES

LY B = D

a

N D
o~ On 4=

o S R |
R s BN |

100
101
102
102
104
105

SOLRCE

NAME

FUBLIE

FUNZ
FUN3, FFUNZ

CGRIMP GROUF  CODE

DGROUP GROUP - DATA, CONST,
ASEIME  CStCGROUP, DS DGROUP

.
?

[ATA SEGMENT

DATA GEGMENT FUBLIC
CSFLE W

DIXZ W
NBYT M
XSV M
HXOFF M
LYOFF DM
pox bW
XB D
XC 1t
XE !
YR L
Yo [
YE W

DATA  ENDS

7

!

3 CODE ZEGMENT

CODE SEGMENT PUBLIC

2

3 START FUNCTION ROUTINE

FFUN2: POP
Fap
POF
PoF
Jp
FUN3:  POP
EEG: MV

ey
AX

BX

01

BEG
SPCz
S I013

3 DETERMINE I LOCATION

.
v

CHF

JGE

a
?

AX, TRX451]

ILar:

i TECREMENTING LOGF

DLOP3: SIR
M

JOE

JMP

52
AX, [BX+5]11]
CLZAZ
nLepa

INCREMENTING LOOP

ILOP2: ADD
cMp
JGE

L2
AX, [BX+S1]
ILoPZ

o~

STACK, MEMCRY

o

“DATA?

/COCE”

26

2m e ME aw 4w wa

« wa am

3 SEPT €0 PAGE

STORE PROGRAM COUNTER
1 INTERPOLATION FACTOR
NUMBER QF X EYTES PER 7 VALUE
X LOOK-UP VALUE
“HIGH X OFFSET

LOW X OFFSET

X INTERPOLATION FACTOR
BREAKPOINT COORDINATE
BREAKPOINT COORDINATE
BREAKFQINT COORDINATE
PREAYPOINT CONRDINATE
BREAKPOINT COURDINATE
EREAKPQINT CONRDINATE

CTORE FROGRAM COUNTER

T LOOK-UP VALUE

I TRELE BAZE VALUE

7 TABLE INDEX VALUE ADDRESS
JUMP ASSEMELY LANGUAGE CALL
SAVE PC FOR ASSEMBLY CALL

LOAD' 7 TABLE INDEX VALUE POINTER

+ COMPARE T LOOK-UP VALUE WITH VALUE IN

7 TRELE POINTED TO BY BX+31

3 JUMP TO INCREMENTING LOOF

: SURTRACT FROM TABLE INDEX

-

COMPARE 7 LOOK-UP VALUE WITH TABLE LOC,

JUMP T INTERPOLATION FACTOR CALC
JUMP 7O BEGINNING OF DECREMENT LOCP

ADD 2 TOL THE INDEX POINTER

COMPARE 7 LOOK-UF VALLE WITH TAELE LOC.

i JUMP TO EEGINNING OF INCREMENT LOCP

ad

4
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MCE-24 MACRO ASSEMBLER  FUNZ 2 SEPT 20 PAGE 2
.00 OB LINE SOURCE
(024 ERO470 104 JMF £Lez +OJUMP TOOINTERRGLATION LOOP
;g; ; CLRSE 7 GEARCH AND COMPUTE 7 INTERFCLATION FACTOR
(027 230802 ;ig éLZAB: ADD ¢Lz i+ ADD 2 TO TABLE INDES FOR EQUALIZATION
11 i IF COMING FROM DECREMENT LOCP

00zA O30E 12 CL73r ADD EX. 21 3 AOD INDEX AND' PASE T FOINTER VALUES

0020 8935 1z M [L13,51 i GAVE 7 INDEX VALUE IN PROPER ALDRESS
00ZE 3EFR 114 MV DI, BX 3 SAVE RESULT IN DI REGISTER

0020 83EFOZ 115G SUR 01,2 3 DECREMENT FOINTER FOR LOWER 2 TARLE VALUE
0033 2B0S 116 aip AXLIDID 3 SUBTRACT 7 L.OW FROM 7 INFUT VALUE

0025 2RO 117 MoV 0¥, A% 3 GRVE RESULY IN DX

0037 epo7 112 MoV AX, [EX] + PUT 7 HIGH IN AX REGISTER

0027 2RO 119 SUB AX, IDT] 3 SUBTRACT Z LOW FROM Z HIGH VALUE

003R SRC2 120 HW L AX 3 TEMPORARILY SAVED VALUE IN CX

(030 B2O000 121 Mav AX,0 3 CLEAR LEAST SIG, PORTION OF DIVIDEND
(1040 DIEA 2 EHR 0¥, 1 i FULL RIGHT SHIFT TC FREVENT QVERFLOW
0042 DIDS 23 RCR AX.1 ;3 ON THE NEXT DIVIDE

(1044 DIEA 124 ZHR 0¥, 1 3 FULL RIGHT SHIFT TD PREVENT CVERFLCMW
0046 LS a8 RCR A¥, 1 3 ON THE NEXT DIVIDE

(042 F7F! 126 DIV Cx * DIVIDE 70O COMPUTE 7 INTERPOLATION FACTOR
N043 AR0200 R 127 My [DXZ,AX 3 [DXZ CONTAING THE 7 INTERPCLATION FACTGR

29 ; COMPUTE CFFSET AND ARSOLUTE LOTATION OF START OF X HIGH VECTOR
130 ; X OFFSET = (% OF X POINTS +2)%ZINDEX

14 ; NEYT = (% OF XPQINTS+2)#2
0040 59 132 POP aX 3 AX CONTAINS THE NUMBER OF X PCINTS
O04E 050200 133 ADD AX2 I ADD 2 TO ACCOUNT FOR END FOINTS
0051 2BER 134 MoV BF, AX i SHIFT TOr BF REG.
0032 DIES 135 SHL BP, 1 i MILBY 2 70 GET BYTES/Z VALUE
0055 F7EL 134 MUL £l i MUL RY 7 INDEX TQ GET TOTAL OFFSET
0037 8EFO a7 MV S AX 7 ST CONTAING THE HIGH X OFFSET
005 R7ZE0400 R 135 Mav “NEYT, BF i NBYT CONTAINS THE NUMBER OF X BYTES
139 i FER Z VALUE (VECTCR)
130 ;
, 41 i COMPUTE ¥ LOCATION FOR THE HIGH VALUE OF 7
00D 5F 14z POF DI i+ DT CONTAINS X TABLE BASE VALUE
O03E 2RDE 147 M EX.AX i BX CONTAINS THE HIGH X OFFSET
0060 52 144 FOP AX v X LOOK-UP VALLE
145 ;
144 i AX CONTAING THE Y LOQY-UF vaLLE
147 3 BP CONTRINS THE NUMBER OF X BYTES PER VECTCR
144 i DI CONTAING THE X TABLE BASE VALUE
149 i
150 : DETERMINE X OFFSET FROM BEGINNING OF X HIGH VECTOR
Q051 3LFF7F 151 CHP AX,327467 i CHECK IF X VALUE IS PLUS FULL SCALE
{i&3 7301 132 JNZ CFUN2 i JUMP TO CONTINUE SEARCH ROUTINE
0046 42 K] [EC AX 3 [ECREMENT X VALUE TQ PREVENT FOINTER
134 i i FROM GETTING LO5T
0047 AZ0600 f 155 CFUNZ: MOV X3AV, AX 3 SAVE X LOOK-UP VALUE
0043 JE01 T CHp AX, [RT+RX] i COMPARE X LOOK-UP VALUE WITH VALUE
157 i IN TABLE FOINTED TO BY DI+BX
Q04T 7007 158 JGE ILPXHE i JUMP TO INCREMENTING LOOF
159 ;

160 * [ECREMENTING LOOP



MC5-26 MACRO ASSEMRLER

Lac ol
Q04E 22EBO2
0071 B0
0073 7D0C
0075 EBF7

(077 820302
0078 3R01
0O7C 7DF%
(07E ERG42Q

0081 320202

(024 3PEF

0086 B71E0200 R
Q084 OZFB

008C SEDF

O0ZE E3ER0Z

0091 G92E1200 R
0075 SF1EOEQD R
(099 ZRIL0400 R

(05T 3BDE
Q0%F SBFD

Q0AL ALQACD R
GOR4 3RO1

QORS 7007

00AZ Z2EROZ
00ARR 3ROY
00AD 700C
00AF EEF7

0081 820302
(0B84 ZRO1
(0BS TDFY
00R3 ER0470

O0BR R3C302

Q0BE O3FR

00C0 371E0A0O R
00C4 3BOF

00Cs 33ERDZ

FIING

LINE

141
162
162
164
165
164
167
142
169
170

Yz

172
173
174
175
176

177

178
179
190
181
182

&
184
185
184
187
163
189
190
191
192
193
194
195
196
197
199
199
200
201
203
204
205
206
207
208
209
210
211
212
213
214

215

i
. CLYAZ: ALD

SOURCE

DLPXHI:SUR BX,2
CMe AX, [DT+BX]
JGE CLXA2
JNP [LPXH2

s INCREMENTING LOOP

ILPXH3:ADD BY,Z
CMp AX, [DT+RX]
JGE ILPXH2
NP £Lxa

28

w
oy
£
-3

! 80 PAGE

t SURTRACT 2 FROM INDEX VALUE

e e

e

COMPARE X LOOK-LP VALUE TO TABLE
JUMP TO INTERPOLATION 1.Q0P
JUMP TG BEGINNING OF DECREMENT LOOP

ADD 2 TO INDEX POINTER

¢ COMPARE X LOOGK-UP VALUE TO TABLE

v

.
*

3 JUMP TO INTERPOLATICN LOOP

JUMP TO BEGINNING OF INCREMENTING LOOF

FINAL COMPUTATION OF FINAL X LOCATIONS FOR I HIGH VALUE

BX,2
cLxz: Moy EF, D1
Hav HXCOFF,BX
ADD DI.BX
MoV BX, DI
SUR BX,2
My AE, 1T
MV ¥B,EBX

b

INCREMENT POINTER RY 2 IF

COMMING FROM DECREMENT LOGP

EP CONTAINS X TAELE PASE VALUE

HXOFF CONTAINS THE X HIGH QFFSET (XE)

DI KAS LGCATION CGF HIGH X (XE) FOR Z HIGH
BX HRS LOCATION OF LOW X (XB) FOR I HIGH
SAVE LOCATION IN XE
SAVE LOCATION IN XB

7 COMPUTE LW X LOCATIONS FOR LOW VALLE OF 7

(OMPUTE LOW X LOCATION

; X CFFSET = (X OFFSET - NRYT)

SUR SI,NEYT
MW BX, 51
nav 0L, EP

; DETERMINE X LOCATICN
MOV AX, XEAY
CMP AXL[DI+EXQ]
JGE - ILRXL2

3 DECREMENTING LOOF

DLPXL3ISUR BX,2
£Mp AX, [DT+EX]
JGE CLXLAR
JHP DLPXL2

.
k]

7 INCREMENTING LOCOP

»
¥
v
¥

SI CONTAING LOW X VECTOR OFFSEY
BX CONTAINS X VECTOR OFFSET FOR 7 LOW
E1 CONTAINS X TAELE BASE VALUE

AX CONTAING ¥ LOJK-UP VALUE
COMPARE X LOGK~UP VALUE WITH VALUE
IN X TAELE FOINTED TO BY RI+BX
JUMP TO INCREMENTING LOOP

DECREMENT INDEX FUINTER

COMPARE X LOOK-UP VALUE WITH TABELE LOC.
JUMP TGO FINAL X LOW CALC.

JUMP TQ DECREMENT LCOP

INCREMENT INDEX FOINTER

COMPARE X LOCK-UP VALUE WITH TABLE LOC.
JUMP TG INCREMENT LOOP

JUMP TQ FINAL X LOW CALC.

ADR 2 TO INDEX POINTER FOR EQUALTZATION

IF COMMING FROM DECREMENT LOOP

ADM CFFSET AND BASE POINTERS

LXOFF CONTAINS THE LOW X OFFSET (XD)

[T CONTAINS LOCATION OF HIGH X (XD) FOR 7 LOMW

ILPXL3:ADD BX;2

cMp RX> [DI+EX]

JGE ILPXL3

JMP CLXL2
3 COMPUTE X LOW LOCATIONS FOR LOW VALUE OF
3 X OFFSET = (X OFFSET-NBYT)
CLXLAZ:ADD EX»2
CLXL3: ADD DI, BX

M LXOFF, BX

Mav EX,DI

2UR BX,2

]

BX CONTAINS LOCATION OF LOW X (XC) FOR Z LOW



MUS-BA MACRD AZSEMELER

Lac o
aoc? 21E1000 R
GOCD 2RIEIZ00 R

G001 8RO7
Q003 DIFS

(00S QRIS
(007 DIFA
00DS 2BCZ
(OUR F72E0200 R
Q0DF DHEO
Q0EY DiDZ
OQE3 - DIEQ
O0ES D02
QDE7 DIEQ
N0E? D2
QGER 0215
O0ED 8ReA

O0EF 3RIEOENO R
DOF3 SR3E1000 k
O0F7 QRO7
GOF? DIFG

00FR 2RI
QOFD DIFA
QOFF 2RC2
0101 F72E0204 R
0105 DIEC
0167 GID2
0107 THED
Q108 DIN0Z
0100 DLEO
010F D102
0111 0315

0113 ALOAGD R
(114 2BCZ
0115 2FDA
011A BRDO
014 8rd
0HE ZBEZ
012@ 2RCR
122 B20000

Ul 2% DMEA
0127 MDa
0122 DIEA
01ZB IR
Mzn F7F1

FUNz

LINE

pats

217
28
219
20
221
]
a-d L

bixiel
LD

224

.

r3 R B
B3 ORIORD DD RS
PO BN B S

4 BIEEATEN)
I 1:3 rJ 5:3 =

D75 B % BT
i~ £0

3 B3 R B3 B3 RJ RY BRI BRI RS BRD
[N L3 L
& <1

a3 b3k

SOUR

.
¥

»
?

a3
v
m

Mo

COMPUTE XG = X[HDOXZ(XE-XDD

MW
Moy

A
o)

MOV
ZAR
SR
IMUL
ZHL
RCL
SHU
RCL
SHL
RCL
ADD
MoV

XC,EX

BX, XE
AK, [BX]
AX. 1

X, L[0T
X, 1
AY, DX
nox2
AXs |
X, 1
AXs 1
X1
AX:1
[X,1
[X, (D13
BF, X

29

COMPUTE XF=XC+DDX¥Z(XB-XC)

MOV
MOV
M
56K

MoV
SAR
SUR
ML

SHL

RCL
SHL
RCL
SHL
RCL
ADD

COMPUTE X INTERFOLATION FACTOR

MOV
SR
MOy
MoV
way
SUR
MOV
MoV
SHR
RCR
ZHR
RCR
Y

EY, ¥R
DI, XC
AX, [BY]
AX, 1

oX, [0
X, 1
AX, DK
[DXZ
Ax, 1
X, 1
AX,1
DX» 1
AXs1
0%, 1
OX, {013

AX. XEAV
AX, DX
BY, DX
0X, AX
AX:BF
AX, BX
X5 AX
ax,0
(D EY!
AXs1
0x, 1
a¥, 1
CX

-
?

“m MR um e am am

we

v
?

3 EEPT 80 PAGE

SAVE LOCATION TN XC

BX CONTAING HIGH X LOCATION

MOVE XE TO AX

RIGHT SHIFT 1 IN CASE POINT
DELTA 15 GREATER THAN 32767

FAE XD

SHIFT T AVOID SUBTRACT OVERFLOW
EUBTRACT XD

MULTIPLY BY INTERPOLATION FACTOR
SHIFT T0 CORRECT FOR

SUBTRACT OVERFLOW SHIFT

MULTIFLY FESULT BY 2

TO MAKE UP FOR SHIFT BEFCORE DIVILE
FULL LEFT SHIFT TO CORRECT
PREVIDUS SHIFT

AON XD T RESILT

BF CONTAINS XG

RX CONTAINS X HIGH LOCATION

DI CONTAINS X LOW LOCATION
WIWE XB T AX REGISTER

RIGHT SHIFT 1 IN CASE POINT
SFRERD IS GREATER THAN 32747
MOVE XC TO DX REG.

SHIFT TO AVOID SUBTRACT QVERFLOW
SUBTRACT XC

MULTIPLY EY INTERPOLATION FACTOR
SHIFT TG CORRECT FOR

SUBTRACT CVERFLOW SHIFTS
MULTIPLY BY 2 TO MAKE UP FOR
FREVIQUS SHIFT BEFORE DIVIDE
FULL LEFT SHIFT TO CORRECT
FREVIOUS ZHIFT

DX CONTAINS XF

AX CONTARINS X LOGK-UP VALLE

SUBRTRACT XF

MOVE XF T0 BX REGISTER

MOVE (XA-XF) TO DX

MOVE XG TO AX REGISTER

SUBTRACT XF

STORE RESULT IN CX

CLEAR LEAST SIG. PORTION OF DIVIDEND
RIGHT SHIFT 2 TO AVOID DIVIDE QVERFLOW

DIVIDE BY INTERPCLATION FACTOR

o
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MCS-34 MACRD ASSEMBLER  FUN3 | 3 GEPT G0 PAGE
Lo 0B LINE  SOURCE
OLZF AZ0C00 R MOV DDX,AX 5 DDX CONTAINS X INTERTOLATION FACTOR

7z

273 ? HXOFF CONTAINS THE HIGH X CFFSET IN THE RIGH X VECTOR (I HIGH VALUE)
274 3 LXOFF CONTAINS THE HIGH X OFFSET IN THE LCW X VECTOR {(Z LOW VALUE)
273 i DDXZ CONTAINS THE Z INTERPOLATION FACTOR
276 i DX CONTAINS THE X INTERFOLATION FACTOR

27 :

78 ;

& i+ COMPUTE Y HIGH LOCATIONS Y OFFSET = YBASE+X HIGH OFFSET.

- 280 ;

0132 58 221 PGP BX + BX CONTAINS THE Y TABLE BASE VALUE
0133 @BF3 &2 MOV 5LBX 3 SAVE Y TABLE BASE VALUE
(1135 3R2EOL00 R 283 MW DT, HXOFF 3} MOVE OFFSET T0 DI REGISTER
0137 030F 284 ADD BX, DI + ADD OFFSET Y BASE
0138 3EFR 285 mav 01, BX +  BX CONTAINS HIGH ¥ LOCATION (YE)
(13D 83EFOZ 286 SUR 01,2 7 DI CONTAINS LOW Y LOCATION (YR)
0140 821E1R00 R 287 My YE, BX ?  SAVE VALLE IN YE
0144 873E1400 R 24 , Mav YB. DIl 3 SAVE VALUE IN YB

289 ; :

29 + COMPUTE Y LOW LOCATIONS Y OFFSET = YRASE + X LOW OFFSET

N ;
(143 GROE 252 K BX,<1 3 BX CONTAINS THE Y TAELE BASE
014A BBIECACO R 73 MV DI, LXOFF i MOVE X LOW OFFSET TG DI
014 O30F 294 AN BX,D1 : ADD YBASE AND X LOW OFFSET
0130 8BFH 295 May oI, BX ;5 BX CONTAINS HIGH Y LOCATION (YD)
0152 B3EF02 296 SE or.2 + DT CONTAINS L{W Y LOCATION (YD)
0155 BP2E1600 R 297 MoV YC. 1 3 SAVE VALLE IN YC

9% H

299 3 COMPUTE YG = YIHDDXZ(YE-YDD

200 H
(157 8B3E1200 R a0 Mav DI, YE 3+ DT CONTAINS HIGH Y LOCATION YE
0150 SROS 202 Mov AX, D13 i AX CONTAINS HIGH Y LCCATION YD
O15F DiF2 203 SAR AX> 1 3 RIGHT SHIFT 1 IN CASE FOINT

304 3 DELTA 15 GREATER THAN 32767
0161 8R17 305 P DX, [BX3 3 MOVE YD INTO DX REG
D163 DIFA 306 SAR bX,1 1 RIGHT SHIFT 7O AVOID SURTRACT OVERFLOW
0165 ZB02 207 SUg AX-DX .+ SUETRACT (YE-YDM
0167 FTZE0O200 R 203 MuL DXz 7 MULTIFLY BY 7 INTERPOLATION FACTOR
G148 DIEO 209 SHL AX. 1 ¢ SHIFT TO CORRECT FOR PREVIOUS
0180 pin2 210 RCL X1 ;  SUBTRACT QVERFLOW SHIFTS
0158F DED i EHL AL, 1 i LEFT SHIFT { TO CORRECT FOR DIVILE SHIFT
n171 Moz 3z RCL 0¥, 1
(173 DIED K THL AX> 1 i FULL LEFT GHIFT TD CORRECT
M7% Moz 314 RCL bX, 1 i FREVIOUS DIVIDE SHIFT
77 G217 S ADD DX, [EX] 3 AOD YD VALUE TOQ RESWLT
0177 2BCA 316 Mav CX,ox 3 CX CONTAINS YG

7 ;

ate i COMPUTE YF = YC + DDXZ(YR - Yi)

319 3
0178 SECEL400 R 320 KoV DI, YR 3 DT CONTAINS HIGH Y LOCATION
017F BBIETAOC R a2 MoV BX,YC 3 BX CONTAINS LOW Y LOCATION
0183 3RO 322 Mav AX, [DT] 3 MOVE YB TQ AX REGISTER
0185 DIF8 323 S0 A, 1 i RIGHT SHIFT 1 IN CASE

224 3 PDINT TELTA IS > 32747
0187 8B17 325 MoV DX, [BX3 ; MOVE YG INTO DX REG.
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MR35 MACRO ATSENELER  FLMR 3CEPT S0 PAGE 7
LS OBd LINE SOURCE
0185 DLFA 324 SR § SHIFT T0 AVAID SURTRACT CVERFLOM
DIZE ZRC2 - WE AKX P SUBTRACT V&
018D F72E0200 R ML oK § MULTIFLY BY INTERFOLATION FACTOR
0171 DIEO _ S AN 5 SHIFT TG CORRECT FOR
0152 M2 230 ROL K s PREVICUS SUBTRACT SHIFTS
0195 D1EO 331 SH Ak 3 SHIFT LEFT ONE TO CORRECT FOR DIVIDE SHIFT
0157 MD2 32 ROL DHE
0193 DIE0 233 S ANL § FULL LEFT SHIFT TO CORRECT
0198 DII2 a3 RCL Y1 P PREVIOL DIVIDE SHIFT
0130 (317 A5 ADD D, CEX] 3 ADDYC TO RESULT
OISF ZEEA 33t MOV BR.X i BP CONTAING VF

o

383 COMPUTE FINAL YV = YF + DDX(YG - YF)

I |
01A1 ERCY 240 MV AYCX : AY CONTAING VG
01A% DHF2 281 SR AL 5 SHIFT TO AVOID OVERFLOW
01A5 DIFA 242 I :IF POINT DELTA 332767
01A7 782 243 SUS AX X : GUBTRACT VF
01A% F72E0000 R 244 LTI : MULTIFLY EY INTERPOLATION FACTOR
01AD1 TED 385 S A » SHIFT TG CORRECT FOR PREVIOUS
O1AF DII7 344 L DX : SUBTRACTION SHIFT
0181 DIEO 247 S AKd i LEFT SHIFT TO CORRECT FOR PREVIOUS
0183 D102 e RIL [ ; DIVIDE QVERFLOW SHIFTS
0185 DIEO 9 S AK
G187 DDZ 350 RL D
0189 0305 35 AL DX.EP : DY CONTAINS FINAL Y

3|3 RETURN T MAIN PROCRAM

TR

B 3 PLSH PROGRAM CIUNTER BACK ON STACK
O1BE 3BZE0000 R MOV EP,SPCZ
O1BF 55 257 PUSH  EF
R 358 MY A%, DX 5 MOVE RESILT TO AY REGISTER FOR

? 5 RETURN TO PL/M FROGRAN
U H

0107 €3

RET
CODE ENDS
END

L G L L0 L
[ R A |
D3 3 e
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MC5-25 MACRD ASSEMELER  FUN3 3 SEPT 80 PAGE &

XREF SYMBOL TABLE LISTING

NAME  TYPE VALUE  ATTRIBUTES, XREFZ

TPEEG . SEGMENT EIZE=00CCH PARA PURLIC
BEG . . L NEAR  O0CEH (QDE @4 36%

CFUNZ . L NEAR  Q0&7H CODE 152 1554

CGROUP, GROLP CODE  S43 S6
-CLX3. . L NEAR Q034H CODE 170 1764

CLXAZ . L NEARR  0Q03IH (0ODE 143 1744

CLXL3 . L NEAR  OOBEH (ODE 204 212%

CLXLA3, L NEAR 0OOBBH (CDE 197 210%

CLZ3. . L NEAR  Q02AH (CDE 104 1128

CLZAZ . L NEAR  0027H CQDE %2 1104

CODE. . SEGMENT SIZE=01C3H PARA PUELIC /CODE” 4% 7¢ 362
CONAT . SEGMENT SIZE=0000H --UNDEFINED-- G5#
DATA. . SEGMENT SIZE=Q01AH PARA PUBLIC “DATA’ S5# 5% 73

bDX . . V WORD  GOOCH DATA 46# 271 344

BOXZ. . V WORD  COOZ2H DATA &1# 127 227 247 308 328
DGROUP,  GROUP DATA CONST STACK MEMORY  S5% 56
[LOP3 . L NEAR 00144 CODE 964 99

DLPXH3. L NEAR  00GEH CODE 1614 164

[LPIL3. L NEAR  QOASH CQDE 197% 200

FUN3. . L NEAR  QOOAH CODE PUBLIC 53 S3%
HYXOFF . V WORD  OCOEH DATA 64% 177 2833

ILOPZ . L NEAR O0IDH CODE 92 103% 105
ILPXH3, L NEAR  0077H CODE 153 167# 149
ILPXL3. L NEAR  GOBIH CODE 193 202% 205

LYOFF . V WORD COOAH DATA &5% 213 292
MEMORY. SEGMENT SIZE=0000H —UNTEFINED-—
NBYT. . V WORD  COC4H DATA 42% 138 188

PFUNZ . L NEAR  000CH CORE PUBLIC S3 204
SPC3. . V WORD  Q0COH DATA &0% 80 85 3356
STACK . SEGMENT SIZE=0000H -—-UNDEFINED-—-
XB. . . VHORD O000EH DATA A78 182 239

(. . . VUHORD 00104 DATA 63% 214 240

¥E. . . VHORD O012H DATA 69% 131 220

XSAV. . V WORD  O00AH DATA  63% 155 192 258
YB. . . VHORD 0Q014H DATA 708 283 220

YC., . . VHWORD O001&H DATA T71% 297 321

YE. . . VHORD 00184 DATA 728 287 201

ASSEMBLY COMPLETE. NG ERRORS FOUND
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35 3 %EPT 20 PAGE

ISI5-1T MCE-84 MACRO ASSEMBLER V2.1 ASSEMELY OF MODULE NEFG
ORJECT MODULE PLACED IN tFY:PNEFG, 0B
ASZEMELER INVOKED BY: ASMBA tF1:PNEFG.SRC XREF DATE(Z SEFT 20)

L R LINE

2, IS NI gy

oo~y o~

~3

10
11

12
12
14
15
1&
17
ik
9
20
2
22
24
25
26
p
28

L3 G Lo 03 G 63 03k
AR REIRES

)
]

Pl
>

e
40
i

ol
£

43
43
45
a4
47
48
47
50

SOURCE

. SUBROUTINE NEFG FOR UNTVARIATE
3 FUNCTIONS LUOK-UP OF NON-EQUAL INCHEMENT FUNCTIONS
USING THE SLOFE INTERCEFT METHOD FOR ADDITIONAL SPEED

i CALL SEQUENCES NEFG

$  BP REGISTER CONTAINS THE B VALUEZ” STARTING LOCATION

i 51 REGISTER CONTAINS THE NUMBER OF

H FOINTS IN THE TABLE

i DI REGISTER CONTAINS THE X TABLE BASE POINTER

i BX REGISTER CONTAINS THE X TAELE FLOATING POINTER ADDRESS
3 AX REGISTER CONTAINS THE X LOOK-UP VALLE

CALL NEFG

i THE Y HIGH VALUE CF THE CURVE IS RETURNED IN THE DX REGISTER
i THE Y LOW VALUE OF THE CURVE IS RETURNED IN THE BX REGISTER
3 THE FLORTING X TABLE PASE FOINTER IS AUTOMATICALLY UPDATED

DR S O R R R R R R
i CALLNG SEQUENCE FOR PL/M-86 CALL

i CALL{BPI,N,XLB,XFI.X)

i X = VALLUE OF FUNCTION

3 XFI= X TABLE FLOATING POINTER ADDRESS

i XLB= X TABLE BASE POINTER

i N = NUMBER OF POINTS IN TABLE

i BPI= STARTING LOCATION OF R VALUES

;}}}}}}}}>}}}}}}}}}}}}}}>}>}}BEHARE({{<(((((((((((((((((((((({<(<<(<{{
i THE X TAELE INLEX LOCATION IS AUTOMATICALLY UPDATED RY
3 THE ROUTINE AND' THEREFCRE DOES NOT FOLLOW THE PL/M-86

BLOCK STRUCTURE RULES

»
1

WHEN USING THE PL/M-E46 A CALL MUST IMMEDIATELY BE MADE TO
THE 3HFT SUBROUTINE TG GET THE CORRECT ANSWER IN THE FOLLOWING
MANNER: '

RELT = SHFT(NO, )

WHERE NO. IS THE NUMBER OF FULL LEFT ARITHMECTIC SHIFTS
THAT MUST BE MADE

“A e um wm oy um
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Lac opd

0620 SA
0001 58
0007 SR
0002 5F
{904 SE
0005 =D
fo0s 52

0007 BF0200
000R 2817
- 0ROC 27TA
D00E 03F1

(010 30FFT7F
0ME 750
Q015 43

(0146 3RO1
001a 7003

001A/ 2BI9
001C EBOI
001E 700R
(020 EEFR

NEFG

]

o

\-l-

4
)

s
pe]

| ~o
a7

1y
P

2
77
78
79

10 -

101
102
102
104
105

34 2 SEPT @0 PAGE

SOURCE

)

3 R R O R R O R I R 3

)
t

NOTE: DATA STORAGE FORMAT
X VALUES--(-327A8 TD 32767)
M VALUES--(-32748 TO 32767)
B VALUES--(DOUBLE PRECISION VALUES
LEAST SIGNIFICANT 2 BYTES
; MOST SIGNIFICANT 2 BYTES)

4w Ge ME aw

-

AR R R R S A R R R R

we e ~a wa

NAME NEFG

PUBLIC PNEFG,NEFG
CGROUP GROUP CODE

ASSUME CS:CGROUP

; CODE SEGMENT FOR ROUTINE

COUE SEGMENT PUELIC “CODE’
i PROGRAM ENTRY IF ENTERED BY PL/M-24 CALL ROUTINE
FHNEFG:POP DX ; TEMP SAVE OF PC
PoP - AX 7 X VALUE
POP  BX i X TABLE FLOATING POINTER ADDRESS
FOP DI ; X TAELE PASE VALUE
poP 51 3 NUMBER OF POINTS IN TARLE
PP BP 3 STARTING LOCATION OF B VALLES
PUSH DX i RESTORE FC TO THE STACK

PROGRAM ENTRY IF CALLED RY ASSEMELY
3 LANGURGE ROUTINE

NEFG: MOV CX,2  § PUT VALUE OF 2 IN CX REGISTER FOR INCREMENTING
MW DX, [BXI 3 MQVE POINTER VALUE TO DX REGISTER
XCHG EBX,DX 5 SAVE POINTER LOC IN DY REGISTER
ADD  SI,CX 5 ADD 2 TO THE NUMBER OF X PDINTS

CMP AX,32767 3 CHECK IF X VALUE IS EQUAL TO FULL SCALE
JNZ CNEFG + JUMP TO CONTINUE FUNCTION LOOK-UP
DEC AX + DECREMENT RY ONE BIT TGO AVOID FQINTER
3 EEING LOST
BEGIN COMPARISON CF TABLE VALLES

CNEFG:CMP AX,[EBX+DI3 5 COMPARE X VALUE WITH TABLE LOCATION

JGE  ILOP i JUMP TG INCREMENT LOOP
"DECREMENT LOOF
pLoP: SUB - BX,CX ; SUBTRACT 2 FROM X TRBLE POINTER
CMP AX,IBX+DIJ  : COMPARE X VALUE WITH TABLE LCCATION
JGE  INTRA ; JUMP TO INTERPOLATION ROUTINE

JMP DLOP 3 JUMP TQ BEGINNING QF DECREMENT LOOP
H INCREMENT LOGP :

]
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Lot ORd LINE S0URCE
0022 O“DQ 104 ILOP: ADD  BX,CX $ ADD 2 TQ TAELE POINTER
0074 2R01 107 CHP AX, [BX+DI1 3 COMPARE X VALUE WITH TAELE LOCATICN
(024 7[Fﬁ 108 JRE - ILOP § JUMP TO BEGINNING OF INCREMENT LOOP
(02 ERO30 109 JMP INTR 3 JUMP TG INTERPOLATION ROUTINE
1o ;

i t BX CONTRING THE LOCATION OF THE X TABLE VALUE
1z 3 WHICH IS HIGHER THAN THE X LOOK-UP VALLE

114 i COMPUTE LOCATION QF THE M SLOPE VALUE
113 3 M LOCATION = ({X POINTER —-{2 * #X PUINTS))-2

116 : :
0028 0309 117 INTRAZADD  RX,CX i ADD 2 TO TABLE POINTER FOR EQUIVALENCE
{18 i IF COMMING FROM DECREMENT LOOP
0020 &7DR 119 INTR: XCHG BX,DIX 3 PUT ADLRESS OF POINTER IN BX REGISTER
(02F 2917 120 MV [BX1,0X ; SAVE CURRENT VALUE OF INDEX FOINTER
0031 0307 121 ADD DX, DI 3 ADD X INDEX AND BASE VALUE
(033 ZRRA 122 MoV RY,DX 3 MOVE TOTAL POINTER T0r BX REG
0035 DIEL 2 AL 5Dt 5 MULTIPLY NO. OF X POINTS BY 2
G037 G30E 124 AL BX,S1 3 ADD ABOVE TO CURRENT X TABLE POINTER
0039 2BDY 125 SUR BX.CX ¢+ DECREMENT FOINTER EBY TWO
124 i BX CONTAINS THE ADDRESS OF THE SLOPE M
(0B F72F 127 IMUL WORD FTR [BX] 5 MULTIPLY CURRENT X VALUE BY THE SLOPE
0030 DMEO 28 SHL AN v FULL LEFT ARTIHMETIC SHIFT TO
GO3F D102 129 RCL  IX»t i ERING MULTIPLY SCALING INTO LINE
130 H
13 3 AX AND DX CONTAIN THE VALUE OF SLOPE TIMES VALUE--HaX
137 ;
132 3 COMPUTE THE LOCATION OF THE B8
124 : USING THE RELATION (ﬂ ADDR - X BASE - X BYTE3)#2 + (B BASE)
(031 2EDF 135 SUE BX. D1 i SUBTRACT X BASE FRﬂN M ADDR
0043 ZBIE : 124 SUR BX. 51 3 GUBTRACT ¥ # OF BYTES
(045 DMEZ 137 sAL B 1 3 MULTIFLY RESILT BY 2
0047 0300 138 ALD BX,EP i ADD B T GIVE ADDRESS OF MSB B VALUE
(049 ZBFR 139 Moy I, BX : MOVE VALUE 70 DI REGISTER
004k 03FY . 140 ADD bI.CX i DECREMENT RY 2 AND' DI CONTAINS ADDRESS OF
141 ¢ LSB B VALUE
132 ; NOW FOR DOUBLE FREPI"IUN ABD
004D (305 142 ADD  AX.[DI] ; ADD LSR B VALUE TO RESULT
0D4F 1317 144 AC DX, IBX] 3 ABD MSH B VALLE TO RESULT
0031 SR0G 145 MIV  EX5AX i MOVE CX TO AX TO ALLOW FOR THE
144 3 SHFT FLNCTION CALL IN PLM PROGRAM
0053 C3 147 RET

— 142 CCRE ENDS
149 END
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NEFG

YREF SYMBOL TAELE LISTING

NAH

m

ITLEG
CGROUP,
CNEFG .
COLE,
[LCP,
ILOF,
INTR. .
INTRA .
NEFG,
FNEFG

TYFE

SEGMENT

L NEAR

. SEGMENT
. L NEAR
. L NEAR

L NEAR
L HER

. L NEAR

L NEAR

VALUE

0016H

O01AH
00224
CO2DH
(02ZBH
(007H
OGOOH

ATTRIBUTES, X

SIZE=000CH PARA PLELIC

CODE 478 &3
CODE 22 924

SIZE=00G4H PARA FLBLIC ‘CODES

CODE 1018 10
CODE %7 104%
COIE 107 11%
CODE 103 117
CODE PURLIE
CODE FUBLIC

ASSEMELY COMFLETE, NO ERRORS FOUND

REFS

4
103

#

#

ts G74

Ah T

67% 73

36

143

& SEPT 80 PAGE

3
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TRT5-T1 MIS-34 MACRO ASSEMBLER V2.1 ASEEMBLY OF MODYLE SHFT
CRJECT MORULE FLACEDR IN tFL:NSHFT,ORJ
ASEEMBLER INVOKED BY: ASMBA :FLINSHFT.SRC XREF DATE(Q 3EPT 20)

LOC DR LINE SOURCE

-

DL I N

j TRIS PROCECURE IS USED TO SHIFT THT BX AND DX DOUELE
& i FRECISION ACCIMULATORS A SPECIFIED NNUMBER OF TIMES
/ *
a : THE FROCEDURE IS USED AFTER CALLING THE NEFG FUNCTION
7 ; ROUTTNE FROM A PL/M-36 PROGRAM
10 :
11 ;
12 ; CALL SEGUENCE:
13 ;
14 ; RELT = SHFT(NO.)
13 ; WHERE NO. 13 THE NUMBER OF FULL LEFT
14 ; ARITHMETIC SHIFTS THAT MUST BE MADE
17 H
19 3R I A R R R R R SRR RS R RS
20 ;
Z NAME  SHFT
22 PUBLIC SHFT
R CGROUF  GROUP  COTE
28 ASSUME  C:CGROLP
] i
-== 27 CODE ZEGMENT FUBLIC “CODE’
i i
(000 3pEC 29 SHFT: MW BR, 5P
(002 BRAE0Z 20 Mav CX, [RP1+2
Q005 DiEZ k3| N(T:  SHL BY>1
(007 pinz KY RCL X, 1
00609 EZFA K ©oowar o NXT
000B BRCZ 4 ' MV AX, IX
QQoD C20200 25 RET 0ZH
== Kid CODE  ENDS

7 END
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CHFT

YREF SYMECL TARLE LIETING

. SEGRENT

*, GROUP

. SEGMENT

MYT . . L REAR 0GOS
SHFT. . L KEAR COGOH

ATTRIBUTES, XREFS

STTE=CO00H PARA FUELIC
LODE 223 24

STTE=00ICH PARA FUBLIC “CODE” 238 27 34

core 2% 22
CODE PUBLIC 22 2974

ASSEMBLY COMFLETE. N0 ERRORS FOUND

JEEPT 20

PAGE

b
<
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INTELSCL,07729780 08:30:46 PAGE 002
100 SUBROUTINE INTSCLCINFO, TITLE,XNUM,XDNGM, YNUM, YDNOM, ZNUM, ZDNOM, FUNC, FRMT, ORG)

200 C , .
300 C SUBROUTINE INTSCL ACCEPTS DATA IN ENGINEERING UNITS FOR NEFG,FUN1,FUN1A,FUN2, AND FUN3 TYPE CURVES,
400 C COMPUTES M AND B FOR NEFG, AND SCALES ALL DATA. QUTPUT IS IN TWO FORMS:
500 C 1) A TABULAR LIST DATASET, AND
600 C 2) EITHER AN ABSOLUTE OR RELOCATABLE DATASET SUITABLE FOR THE 8086 ASSEMBLER.
~700 C
800 C CALLING VARIABLES:
300 C :
1000 C INFO == ARRAY WHICH CONTAINS (IN THIS ORDER)
1100 C : 1) X BORDER SPECIFICATION
-1200 € 0.0 = ADD BOTH FLATS == NO EXTRAPOLATION
-1300 C 1.0 = ADD LOW X FLAT =-- EXTRAPOLATE HIGH END
1400 C 2.0 = ADD HIGH X FLAT ~-- EXTRAPOLATE LOW END
. 1500 C 3.8 = NO FLATS -— EXTRAPOLATE BOTH ENDS
1600 C 2) X BREAKPOINT SPECIFICATION
1700 C 0.0 = SAME X BREAKPOINT (FUN1l, FUN2 TYPE)
1300 C 1.0 = DIFFERENT X BREAKPOINT (FUN3 TYPE)
1900 C 3) NUMBER OF X'S PER Z CURVE
2000 C ~4) NUMBER OF Z CURVES (0.0 OR 1.0 =1 Z CURVE)
2100 C 5) FIRST X VALUE FOR ALL Z CURVES
2200 C 6) SECOND X VALUE FOR ALL Z
2300 C 7) ETC.
2400 C 8) Z VALUES
2500 C 9). FIRST Y VALUE FOR ALL Z CURVES
2600 C 10)ETC.
2700 C TITLE -- NAME OF CURVE o
2800 C XNUM ==~ . X NUMERATOR VALUE FOR SCALING ©
2900 C XDHOM ~= X DENOMINATOR VALUE FOR SCALING
3000 C YHUM == Y NUMERATOR
3100 C YDNOM =~ Y DENOMINATOR
3200 C ZNUM == Z NUMERATOR
3300 C ZDNOM == -Z DENOMINATOR
3400 C FUNC —— INDICATES FUNCTION ROUTINE DATA BELONGS TO
3500 C . - 0 = NEFG
3600 ¢C 1 = FUN1
3700 € 11= FUNIA
3800 C v 2 = FUN2
3900 C : » 3 = FUN3
4000 C FRMT == FORMAT CHOICE FOR OUTPUT DATASET
4100 C 0 = RELOCATABLE
4200 C - i 1 = ABSOLUTE
4300 C ORG ~ =—-- HEXADECIMAL STARTING ADDRESS OF DATA FOR ABSOLUTE FORMAT
66400 . DIMENSION XVAL(100,100),ZVAL(100),YVAL(100,100),MVAL(C100),BVALC100)
4500 DIMENSION XSCLD(100,100),2S5CLD(100),YSCLD(100,100),MSCLD(C100),BMSB(100),BLSB(100)
4600 DIMENSION TITLE(2),INF0(500),ZNAME(2),XNAMEC2),YNAME(2),YINAME(2),MNAME(2),BNAME(2)
4700 INTEGER XNO,ZNO, XSUB ZSUB,YSUB,ZSCLD, XSCLD YSCLD,BMSB, BLSB
4800 INTEGER FUNC,0RG, FRMT,XLNS,BLNS,YLNS,ZLNS,STMTNO
45900 INTEGER TITLE,SHFT,Y1,Y2,EXTRAP,SFTR,WARN
5000 REAL MBIG,MSMAL,MVAL,MSF
5100 REAL LSB, INFO,MNAME
5200 WARN=0
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5400
5500
5600
5700
5300
5900
6000
6100
6200
6300
6400
6500
6600
6700
6300
6900
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400
8500
8600
8700
8800
8900
9000
9100
9200
9300
9400
9500
9600
9700
9300
19900
10000
10100
10200
10300
10400
10500
10600

OOOO O

O OO0

FILL NAME ARRAYS FOR OUTPUT DATASETS
DATA DATAZ,DATAX.DATAY}DATAYI.DATAN.DATAB,BLANKI*Z

IF (FUNC.NE.2.AND.FUNC.NE.3) GO TO 30
CALL F4MVC(DATAZ,1,ZNAME,1,1)
CALL F4MVC(TITLE,1,ZNAME,2,6)
CALL F4MVC(BLANK,1,ZNAME,8,1)

80

85

90

CONTINUE

CALL F4MVC(DATAX,1,XNAME,
CALL F4MVC(TITLE,1,XNAME,
CALL F4MVC(BLANK,1,XNAME,

CALL F4MVC(DATAY,1,YNAME,
CALL F4MVC(TITLE,1l,YNAME,
CALL F4MVC(BLARK,1,YNAME,

IF (FUNC.NE.O0) GO TO 85

CALL F4MVC(DATAM,1,MNAME,
CALL F4MVC(TITLE,1,MNAME,
CALL F4MVC(BLANK,1,MNAME,

CALL F4MVC(DATAB,1,BNAME

CALL F4MVCC(TITLE,1,BNAME,2,

CALL F4MVC(BLANK,1,BNAME

CONTINUE
IF (FUNC.NE.1l) GO TO 90

CALL F4MVC(DATAY1l,1,Y1NAME,1,2)
CALL F4MVC(TITLE,1,Y1INAME,3,5)
CALL FGMVC(BLANK,1,YINAME,8,1)

CONTINUE

BREAK UP INFO ARRAY

DETERMINE FLAT AND EXTRAPOLATION OPTIONS

CVEND=INFO(1)
BRKPT=INF0(2)
XNO=INFO(3)

FLAT=CVEND

IF (CVEND.EQ.0.0) EXTRAP=0
IF (CVEND.EQ.1.0) EXTRAP=2
IF (CVEND.EQ.2.0) EXTRAP=3
IF (CVEND.EQ.3.0) EXTRAP=1

ZNO=INFO(4%)
TEST FOR Z VALUES

l'lY

I'lYl

','M

I'VB

14

PAGE

003
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10700 C

10800 IF (ZNO.EQ.0) ZNO=1

10900 JJ=ZNO

11000 - IF (BRKPT.EQ.0.0) JJ=1
11100 _

11200, C  GET X VALUES INTO ORDER BY CURVE
11300 ¢

11400 I1=0

11500 DO 100 I=1,XNO

11600 DO 100 J=1,JJ

11700 II=II+1

11800 XSUB=4+I1

11900. XVAL(J, I)=INFO(XSUB)

12000 100 CONTINUE

12100 ¢

12200 C  FILL ZVAL ARRAY IF NECESSARY
12300 C :
12400 IF (ZNO.EQ.1) GO TO 300
12500 DO 200 I=1,ZNO

12600 ZSUB=5+XNO%JJ+(I-1)

12700 ZVAL(I)=INFO(ZSUB)

12800 200 CONTINUE

12900 ¢

13000 _ IF (FUNC.NE.2) GO TO 300
13100 € - - .

13200 C  SHIFT Z VALUES AND INSERT LOW AND HIGH ENDPOINTS
13300 ¢ har
13400 I1I1=ZNO+1

13500 II1I=ZNO

13600 DO 210 I=1,ZNO

13700 ZVAL(II)=ZVAL(III)

13800. II=II-1

13900 ITI=III-1

14000 210 CONTINUE

14100 C : _ .
14200, ZVAL(1)=-32768%ZNUM/ZDNOM
14300 . JZNO=ZN0+2

14400 . ZVAL(JZNO)=32767%ZNUM/ZDNOM
14500 C - '
14600 C .

14700 C  FILL Y ARRAY

14800 C

14900 300 IF (ZNO.EQ.1) GO TO 310
15000 ZZNO=ZNO

15100 G0 TO 320

15200 310.2ZN0=0

15300 ¢

15400 320 II=0

15500 DO 350.I=1,XNO

15600 DO 350 J=1,ZNO

15700 YSUB=5+(XNOXJJ+ZZNO)+I1
15800 ' YVAL(J,I)=INFOCYSUB)

15900 II=II+1
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16000
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17760
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900
19000
191060
19200
19300
19400
19500
19600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20500
21000
21100
21200

350 CONTINUE

c
c
c EXTRAPOLATE AND ADD FLATS IF NECESSARY
C
c
c TEST FOR TYPE OF EXTRAPOLATION AND PERFORM IT
c
IF (EXTRAP.EQ.0) GO TO 3000
IF (EXTRAP.EQ.2) GO TO 2000
c
C EXTRAPOLATE LOW END OF CURVES
c
c
c SHIFT X VALUES AND INSERT LOW VALUE
c :
1000 DO 1110 J=1,ZNO
II=XNO+1 .
III=XNO

DO 1100 I=1,XNO
XVAL(J,II)=XVAL(J,III)
II=II-1
III=III-1
1100 CONTINUE
XVAL(J,1)=-32768%XNUM/XDNOM
1110 CONTINUE

c

c SHIFT Y VECTOR VALUES

c
DO 1210 J=1,ZNO
II=XNO+1
III=XNO
D0 1200 I=1,XNO
YVALCJ,II)=YVALWJ,IID)
IT=II-1 :
III=III-1

1200 CONTINUE

c
C COMPUTE EXTRAPOLATED Y VALUE AND PUT IN ARRAY
c
YLOEXT=—(((XVAL(J,S)-XVAL(J,1))*(YVAL(J,3)-YVAL(J,2))/(XVAL(J.S)—XVAL(J,2)))-YVAL(J,3))

YVALC(J,1)=YLOEXT

1210 CONTINUE
INCREMENT XNO TO REFLECT CHANGE
XNO=XNO+1
IF (EXTRAP.EQ.3) GO TO 3000

EXTRAPOLATE HIGH END OF CURVES

OO0 O OO0

PAGE

005

2y
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21300
21400
21500
21600
21700
21800
21900
22000
22100
22200
22300
22400
22500
22600
22700

22800 .

22900
23000
. 23100
. 23200
23300
23400
23500
23600
- 23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400
25500
25600
25700
25800
25900
26000
26100
26200
26300
26400
26500

c

ADD X VALUE TO HIGH END

c
2000 XNO=XNO+1
c

c
c
c

O OO0

c
C
c

O OO0 O OO0

DO 2010 J=1,ZNO
XVAL(J,XN0)=32767%XNUM/XDNOM
2010 CONTINUE

COMPUTE Y HIGH EXTRAPOLA%ION AND PUT IN ARRAY

I=XNO-1
II=XNO-2
DO 2020 J=1,ZNO
YHIEXT=(XVAL(J,XNO)=-XVAL(J,IIII*¥CYVALCJ,I)=-YVAL(J,II))I/Z7(XVALCJ,I)-XVALCJ,II)I+YVAL(J,II)
YVAL(J,XNO)=YHIEXT

2020 -CONTINUE

IF BOTH ENDS EXTRAPOLATED, SKIP FLATS.
IF (EXTRAP.EQ.1) GO TO 4500

3000 IF (FLAT.EQ.3.0) GO TO 4500
IF (FLAT.EQ.2.0) GO TO 4000

SHIFT X AND Y VALUES AND ADD FLATS

DO 3020 J=1,2ZNO
II=XNO+1
III=XNO
DO 3010 I=1,XNO:
XVAL(J,II)=XVAL(J,III)
YVAL(J,II)=YVAL(J,III)
II=II-1

. ITI=III-1

3010 CONTINUE
XVAL(J,1)==-32768%XNUM/XDNOM
YVAL(J,1)=YVAL(J,2)

3020 CONTINUE

'INCREMENT XNO
XNO=XNO+1
IF (FLAT.EQ.1.0) GO TO 4500
ADD UPPER FLATS TO X AND Y CURVES
4000 XNO=XNO+1
I=XNO-1
DO 4010 J=1,ZNO :

XVAL(J,XN0)=32767%XNUM/XDNOM
YVALC(J,XNO)=YVALCGJ, I

PAGE

006

197



INTELSCL,07/29/80 08:30:46

26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27700
.27800
27500
28000
28100
28200
28300
28400
28500
28600
28700
23800
28900
29000
29100
29200
29300
29400
29500
29600
29700
29800
29900
30000
30100
30200
30300
30400
30500
30600
30700
30800
30900
¢ 31000
31100
31200
31300
31400
31500
31600
31700
31800

4010 CONTINUE

c
4500 IF (FUNC.NE.2) GO TO 5000
c B
C SHIFT Y VALUES AND ADD ENDPOGINTS
c
ZNO=ZN0+2
c
JZN0=ZNO-2
JJ=ZN0-1
JJJ=JZNO
bo 370 J=1,JZNO
D0 360 I=1,XNO
YVAL(JJ, IX=YVALWIJJ, I
360 CONTINUE :
JJ=JJ-1
JJJ=JJJ-1
370 CONTINUE
c
DO 380 I=1,XNO
YVAL(L,I)=YVAL(2,I)
380 CONTINUE
c
J=ZN0-1
DO 390 I=1,XNO
YVAL(ZNG, I)=YVAL(J, 1)
390 CONTINUE
C
c
c DONE WITH EXTRAPOLATION AND FLATS.
c

CXXX*X)(XXXXXXX)(X*XX*X*XXX*XXX*XXXX)(X*XX*X***XXXXXXXXXXX*

c

C SCALING SECTION

c

€ 36 36 36 5 3 36 X 3 3 3 36 3 36 36 36 36 36 36 3 36 36 06 36 36 36 36 36 36 36 36 3 36 36 36 3 36 26 3 36 3 3 36 2 3 3 3 3 236 36 6 3 % % 3¢

COMPUTE SCALE FACTORS AND MAX/MIN VALUES

5000 CONTINUE
¢

OO0

XSF=XDNOM/XNUM
YSF=YDNOM/YNUM
IF (ZNUM.EQ.0.0) ZNUM=1.0
ZSF=ZDNOM/ZNUM

XMAX=32767%XSF
XMIN=-32768%XSF
YMAX=32767%YSF
YMIN=-32768%YSF
ZMAX=32767%ZSF
ZMIN=-32768%2ZSF

PAGE
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31900
32000
32100
32200
32300
32400
32500
32600
32700
32800
32900
33000
33100
33200
33300
33400
33500
33600
33700
33800
33900
34000
34100
34200
36300
34400
34500
34600
34700
34300
34900
35000
35100
35200
35300
35400
35500
35600
35700
35800
35900
36000
36100
36200
36300
36400
36500
36600
36700
36800
36900
37000
37100

c SCALE Z VALUES IF NECESSARY
IF (ZNO.EQ.1) GO TO 5100
DO 5010 J=1,ZNO

ROUND Z VALUES
IF (ZVAL(J).LT.0.0) GO TO 5001
ZSCLD(J)=ZVAL(J)*ZSF+0.5
GO TO 5005
5001 ZSCLD(J)=ZVAL(JI*ZSF-0.5
CONTINUE
IF (2SCLD(J).LE.ZMAX.OR.ZSCLD(J).GE.ZMIN) GO TO 5006
IF (WARN.EQ.0) WRITEC(10,1)
1 FORMAT(1H1)
WARN=1
WRITE(10,5)2VAL(J),ZSCLDCJ), (TITLE(N),N=1,2)
5 FORMAT(1X, '*xx%% THE Z VALUE ',F13.7," AS SCALED TO
¥ CURVE ',2A6,'. X%XXx')
c

5006 IF (ZSCLD(J).LE.32767) GO T0 5007
IF (WARN.EQ.0) WRITE(10,1)
WARN=1
 WRITE(10,6)ZSCLDC(J), (TITLE(N),N=1,2)
6: FORMAT(1X, "¥xxx% WARNING: THE Z VALUE ',16,"'
ZSCLD(J)=32767

IF (ZSCLD(J).GE.-32768) GO TO 5010

IF (WARN.EQ.0) WRITE(10,1)

WARN=Y . -
WRITE(10,7)ZSCLD(J), (TITLE(N),N=1,2)
7 FORMAT(1X, "*xx%x% WARNING: THE Z VALUE
Z25CLD(J)=-32768

5010 CONTINUE
SCALE X AND Y VALUES

5100 DO 5200 J=1,ZNO
DO 5200 I=1,XNC

C .

c ROUND AND SCALE X VALUES
IF (XVAL(J,I).LT.0.0) GO TO 5101
XSCLDC(J, I)=XVAL(J, IIXXSF+0.5
GO TO 5102

5101 XSCLD(J,I)=XVAL(J,I)*XSF-0.5

C
c ROUND AND SCALE Y VALUES
5102 IF (YVAL(J,I).LT.0.0) GO TO 5103
YSCLD(J,I)=YVAL(J, I)I%YSF+0.5
GO TO 5105
5103 YSCLD(J,I)=YVAL(J,I)*YSF-0.5

5005

I'I6'l

FOR CURVE ',2A4,'

5007

',16,' FOR CURVE ',2A4,"

OO0 O

PAGE

IS OUT OF RANGE IN-

HAS BEEN SET TO 32767 .%%xxx"')

HAS BEEN SET TO -32768.%%x¥X')
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37200
37300
37400
37500
37600
37700
37800
37900
38000
38100
38200
38300
38400
38500
38600
38700
38800
38500
39000
39100
39200
39300
39400
39500
35600
39700
39800
39900
40000
40100
40200
40300
406400
40500
40600
40700
40300
40900
41000
41100
41200
41300
41400
41500
41600
41700
41800
41500
42000
42100
42200
42300
42400

c
5105

c

10 FORMAT(1X, "%x%xx% THE X VALUE ',F13.7," AS SCALED TO

CONTINUE

IF (XSCLD(J,I).LE.XMAX.OR.XSCLD(J,I).GE.XMIN) GO TO 5110

IF (WARN.EQ.0) WRITE(10,1)
WARN=1

WRITE(10,10)XVAL(J,I),XSCLDC(J,I),(TITLE(N),N=1,2)

¥ CURVE '",2A6,'. XXx%xXx')

I'I6'l

5110 IF (YSCLD(J,I).LE.YMAX.OR.YSCLD(J,I).GE.YMIN) GO TO 5120

15 FORMAT(1X, "x¥xxx THE Y VALUE ',F13.7,' AS SCALED 70

5120

16

c
5125

17

c
5130

18

c
5135

O OO0 O

19

5200
c

IF (WARN.EQ.0) WRITE(10,1)
WARN=1

WRITE(10,15)YVAL(J,I),YSCLD(J,I),(TITLE(N),N=1,2)

¥ CURVE ',2A4,"'. Xxxxx')

IF (XSCLD(J,I).LE.32767) GO TO 5125

IF (WARN.EQ.0) WRITE(1O0,1)

WARH=1
WRITE(10,16)XSCLDC(J,I),(TITLE(N), N= 1,2)

FORMAT(IX,'***R* WARNING: THE X VALUE ',16,°

XSCLD(J,1)=32767

IF (XSCLD(J,I).GE.-32768) GO TO 5130

IF (WARN.EQ.0) WRITE(10,1)

WARN=1
WRITE(10,17)XSCLDCJ,I),(TITLE(N),N=1,2)

FORMAT(1X, "*%xxx WARNING: THE X VALUE ',I6,"

XSCLD(J,I)=-32768

IF (YSCLD(J,I).LE.32767) GO TO 5135

IF (WARN.EQ.0) WRITE(10,1)

WARN=1
WRITE(10,18)YSCLDC(J,I),(TITLE(N),N=1,2)

FORMAT(1X, "*¥xx* WARNING: THE Y VALUE ',1I6,"

YSCLD(J,I)=32767

IF (YSCLD(J,I).GE.-32768) GO TO 5200

IF (WARN.EQ.0) WRITE(10,1)

WARN=1
WRITE(10,19)YSCLD(J,I),(TITLE(N),N=1,2)

FORMAT(1X, '*x%x* WARNING: THE Y VALUE ',I6,'

YSCLD(J,I)=-32768

CONTINUE
OMPUTE M AND B VALUES FOR NEFG AND SCALE
IF (FUNC.NE.0) GO TO 6000

MBNO=XNO-1

DO 5510 I=1,MBNO
II=I+1

',16,"

FOR CURVE ',2A4%,"

FOR CURVE ',2A4,"

FOR CURVE ',2A4,"

FOR CURVE ',2A4,"'

MVALCI)=(YVALCL,II)-YVAL(1,I))/(XVAL(1,II)~XVAL(1,I))

IS OUT OF RANGE IN-

IS OUT OF RANGE IN-

HAS BEEN SET TO

HAS BEEN SET TO

HAS BEEN SET TO

HAS BEEN SET TO

32767 . ¥¥¥¥¥K")

~32768 . X%X%X%"')

32767 . XX%X%")

=32768  %%k%X%x%")

PAGE
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42500
42600
42700
42800
42900
43000
43100
43200
43300
43400
43500
43600
43700
43800
43900
44000
44100
44200
44300
446400
44500
44600
44700
46800
44900
45000
45100
45200
45300
45400
45500
45600
45700
45800
45900
46000
46100
46200
46300
46400
46500
46600
46700
46800
46900
47000
47100
47200
47300
47400
47500
47600
47700

5510
c

c

5520
c

5535

OO0 O O

20

(o

c
5536

OO0 OO0

x1X,"'

BVALCI)=YVAL(L, I)-MVALCI)*XVAL(1,I)
CONTINUE

c COMPUTE PROPER SHIFT VALUE FOR M AND B SCALE FACTORS

MBIG=-32768
BBIG=-32768
MSMAL=32767
BSMAL=32767

DO 5520 I=1,MBNOQ . .

IF (MVAL(I).GT.MBIG) MBIG=MVAL(I)
IF (BVAL(I).GT.BBIG) BBIG=BVAL(I)
IF (MVALCI).LT.MSMAL) MSMAL=MVAL(
IF (BVALCI).LT.BSMAL) BSMAL=BVAL(
CONTINUE

I)
D)

MSF=32768%YSF/XSF
BSF=YSF

DO 5535 I=1,9
SHFT=2%%(I-1)
SFTR=I-1
MTST1=MBIGX*MSF/SHFT
MTST2=MSMAL*MSF/SHFT
BTST1=BBIGXBSF/SHFT
BTST2=BSMAL*BSF/SHFT

IF (MTST1.LE.32767.AND.MTST2.GE.-32768) GO TO 5530

GO TO 5535

5530 IF (BTST1.LE.32767.AND.BTST2.GE.-32768) GO TO 5536

CONTINUE -

IF SHIFTING 8 DOESN'T PUT THE SCALED VALUES WITHIN RANGE,
OUTPUT ERROR MESSAGE AND CONTINUE

IF (WARN.EQ.0) WRITE(10,1)
WRITE(10,20)CTITLE(N),N=1,2)

FORMAT(1X, "%%%%% WARNING: THE M AND B SCALE FACTORS HAVE BEEN SHIFTED 8 (DIVIDED BY 256),'/-
AND ONE OR BOTH ARE STILL OUT OF RANGE IN CURVE ',2A4,°'.

MSF=MSF/SHFT
BSF=BSF/SHFT

SEPARATE B INTO MSB AND LSB

DO 5545 I=1,MBNO

PAGE
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47800
47900
438000
48100
43200
48300
48400
48500
48600
48700
48300
48900
49000
49100
49200
49300
49400
49500
49600
49700
49800
49900
50000
50100
50200
50300
50400
50500
50600
50700
50300
50900
51000
51100
51200
51300
51400
51500
51600
51700
51800
51900
52000
52100
52200
52300
52400
52500
52600
52700
52800
52900
53000

c ROUND AND SCALE B VALUES

c
IF (BMSB(I).LT.0) GO TO 5537
BSCLD=BVAL(I)X*BSF
BMSB(I)=INT(BSCLD)
LSB=BSCLD-BMSB(I)
GO TO 5538

5537 BSCLD=BVAL(I)*BSF
BMSBC(I)=INT(BSCLD)
LSB=BSCLD-BMSB(I)

5538 BLSB(I)=LSB%65536

c
c ROUND AND SCALE M VALUES
IF (MVAL(I).LT.0.0) GO TO 5539
MSCLDC(I)=MVAL(I)*MSF+0.5
GO TO 5545
5539 MSCLD(I)=MVAL(I)*MSF-0.5
C
5545 CONTINUE
C
(€ 36 36 36 36 3 36 36 36 36 36 3 3 36 3 I 33 3 3 36 3 I 36 3 3 3 36 3 36 2 3 36 36 36 3 3 2 3 36 3 36 3 3 3 26 2 36 2 3 X 4 3¢ %
c
C QUTPUT SECTION

c

(2232332323222 238333333323333332383333.33233.338288383.32

c

c OUTPUT NEFG TABLE AND DATASET

c
IF (WARN.EQ.0) WRITE(10,1)
WRITE(10,5550)(TITLE(I),I=1,2)

5550 FORMAT(/,1X,'NEFG CURVE ',2A4,7)

c
WRITE(10,5551)XSF,XDNOM,XNUM,YSF, YDNOM, YNUM,MSF,SFTR,BSF,SFTR
5551 FORMAT(5X,'X SCALE FACTOR: ',Gl2.6," (',G12.6,'/',612.6,')',77,~
*¥5X,'Y SCALE FACTOR: ',Gl2.6," (',G12.6,'7/',G612.6,')',7/,-
*5X, '™ SCALE FACTOR: ',Gl12.6,5X,'M SHIFT FACTOR: ',Il,7//,-
*¥5X,'B SCALE FACTOR: ',Gl2.6,5X,'B SHIFT FACTOR: ',Il,//7)
WRITE(10,5552)
5552 FORMAT(14X,"'X',13X,"SCALED X',13X,"Y',13X,'SCALED Y'//)
c

DO 5553 I=1,XNO

5553 WRITE(10,5554)XVAL(1,I),XSCLD(1,I)>,YVAL(L,I),YSCLD(1,I)

5554 FORMAT(2(8X,G13.6,8X,16))
WRITE(10,5555)

5555 FORMAT(//9X.’M',9X,'SCALED M',9X.'B';9X,'SCALED B (MSB)',3X,'SCALED B (LSB)Y'")
D8 5556 I=1,MBNO

5556 WRITE(10,5557)MVAL(I),MSCLD(I),BVAL(I), BMSB(I) BLSB(I)

5557 FORMAT(3X,G13.6,4X,16,4X,G613.6,7X,I6, llX I16)

c

c TABLE DONE. NOW FOR DATASET.

c .
WRITE(20,5573)(TITLE(I),I=1,2)

PAGE
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53100 5573 FORMAT(1HL,'; DATA ‘FOR NEFG CURVE ',2A4%)
C

53200

53300 C RELOCATABLE OR ABSOLUTE?

53400 C
53500 IF (FRMT.EQ.0) GO TO 5575

53600 WRITE(20,5574)0RG

53700 5574 FORMAT(IH ,8X,'ORG',5X,I4,"H')

53800 C

53900 C WRITE X

54000 C

54100 5575 CONTINUE

54200 CALL WRTDTA(XSCLD, XNO XNAME,0,1)

54300 C

54400 C WRITE M

54500 C

54600 5700 MLNS=MBNO/5

54700 IF (MLNS*5.NE.MBNO) MLNS=MLNS+1

54800 IF (MBNO.LT.5) GO TO 5730

54900 WRITE(20,5705)(MNAME(N),N=1,2), (MSCLD(I),I=1,5)
55000 5705 FORMAT(1H ,2A4,'DW',6X,4(I6,','),I6)

55100 IF (MLNS.EQ.1) GO TGO 5800

55200 KK=6

55300 KKK=10

554080 II=XNO

55500 DO 5725 I=2,MLNS

55600 II=II-5

55700 IF (II.LT.5) GO TQ 5715 5
55800 WRITE(20,5710)(MSCLDB(K),K=KK,KKK)

55900 5710 FORMAT(1lH ,8X,'DW',6X,4(I6,"',"'),16)

56000 KK=KK+5 )

56100 KKK=KKK+5

56200 GO 70 5725

56300 C

56400 5715 III=II-1

56500 KKK=KK+III

56600 IF (II.EQ.4) WRITE(20,5720)(MSCLD(K),K=KK,KKK)
56700 5720 FORMAT(1lH ,8X,"DW',6X,3(I6,"',"'),I6)

56800 IF (II.EQ.3) WRITE(20,5721)(MSCLD(K),K=KK,KKK)
56900 5721 FORMAT(1H ,8X,"'DW',6X,2(16,','),I6)

57000 IF (II.EQ.2) WRITE(20, 5?22)(MSCLD(K) K=KK, KKK)
57100 5722 FORMAT(1H ,8X,'DW',6X,16,',',16)

57200 IF (II1.EQ.1) WRITE(20,5723)(MSCLB(K),K=KK,KKK)
57300 5723 FORMAT(1H ,8X,'DW',6X,I16)

57400 C

57500 -5725 CONTINUE

57600 C

57700 GO TO 58080

57800 C :

57900 5730 CONTINUE

58000 IF (MBNO.EQ.4) WRITE(20,5035)(MNAME(N),N=1,2),(MSCLD(I),I=1,4)
58100 5035 FORMAT(1H ,2A4,'DW',6X,3(I6,',"'),I6)

58200 IF (MBNO.EQ.3) WRITE(20,5036)(MNAME(N),N=1,2),(MSCLD(I),I=1,3)

58300 5036 FORMAT(1lH ,2A4,'DW',6X,2(I6,",'),16)
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58400
58500
58600
58700
58800
58900
59000
59100
59200
59300
59400
595040
539600
59700
59800
59900
60000
60100

63500
63600

c
C
c

5037
5038

IF (MBNO.EQ.2) WRITE(20, 5037)(NNAME(N) N=1,2), (MSCLD(I),I=1,2)
FORMATC(1H ,2A4,'DW',6X, 16, »',16)

IF (MBNO.EQ.1) NQITE(ZG 50383IMSCLD(1)

FORMAT(1H ,2A4,'DN',6X,I6)

WRITE B

5800

5805

581¢

c
5815

5820

5825
5830

c
5835

c
C

c

O _OOOOO0

5840
5845

5850
5855

BLNS=MBNO/3

IF (BLNS*3.NE.MBNO) BLNS=BLNS+1

IF (MBNO.LT.3) GO TO 5840

WRITE(20,5805) (BNAME(N),N=1,2),BMSB(1),BLSB(1), BMSB(Z) BLSB(2),BMSB(3),BLSB(3)
FORMAT(IH »2A4, DU, 6X, 5(16. »'),16)

IF (BLNS.EQ.1) GO TO 9999

KK=4

II=MBNO

DG 5835 I=2,BLNS

IT=11I-3

IF (II.LT7.3) GO TO 5815

WRITE(20,5810)BMSB(KK), BLSB(KK),BMSB(KK+1),BLSB(KK+1), BMSB(KK+2),BLSB(KK+2)
FORMAT(1H ,8X,'DW',6X,5(I6,"','),I6)

KK=KK+3

GO TO 5835

III=TI-1

IF (ITI.NE.1) GO TO 5825
WRITE(20,5820)BMSB(KK),BLSB(KK)
FORMAT(1H ,8X,'DW',6X,16,"',',16)
GO TO 9999

WRITE(20,58303BMSB(KK),BLSB(KK),BMSB(KK+1),BLSB(KK+1)
FORMAT(1H ,8X,'DW',6X,3(16,"',"),I6)

CONTINUE
GO TO 9999

IF (MBNO.NE.1) GO TO 5850

WRITE(20,5845) (BNAME(N},N=1,2),BMSB(1),BLSB(1)
FORMAT(1H ,2A4%,'DW',6X,16,',',16)

GO TO 9999

WRITE(20,5855) (BNAME(N) ,N=1,2),BMSB(1},BLSB(1),BMSB(2),BLSB(2)
FORMAT(1H ,2A4,3(I6,',"),I6)
GO TO 9999

END NEFG TABLE AND DATASET. STOP.

FUN1 TABLE AND DATASET

6000

IF (FUNC.NE.1) GO TO 7000

PAGE
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63700
63300
63900
64000
64100
64200
64300
64400
64500
64600
64700
64800
64900
65000
65100
65200
65300
65400
65500
65600
65700
65800
65900
66000
66100
66200

66300

66400
66500
66600
66700
66800
66900
67000
67100
67200
67300
67400
67500
67600
67700
67800
67900
68000
68100
68200
68300
68400
68500
68600

68700 °

63800
68900

c
c
c
c
C
C
c

c
c
c

O OO0 OO0 O

c
c
c

c
c

IF (WARN.EQ.0) WRITE(10,1)

WRITE(10,6005)(CTITLECI),I=1,2),XSF,XDNOM,XNUM,YSF,YDNOM, YNUM
6005 FORMAT(/,1X,4X,'FUN1 CURVE ',2A4,//-

*®5X, 'X SCALE FACTOR: ',G12.6," (',G6l2.6,'7',G12.6,")',7/,-

*5X,'Y SCALE FACTOR: ',612.6," (',Gl2.6,'7',G1l2.6,')",/777)

WRITE(10,6010)
6010 FORMAT(14X,'X',13X,"SCALED X',13X,'Y",13X,"SCALED Y'//)
DO 6015 I=1,XNO
6015 WRITE(10,6020)XVAL(1,I),XSCLD(1,I),YVAL(1,I),YSCLD(1,I)
6020 FORMAT(2(8X,G13.6,8X, I6))
TABLE DONE. NOW FOR DATASET.

WRITE(20,6025)(TITLE(I),I=1,2)
6025 FORMAT(1HL,'; DATA FOR FUN1 CURVE ',2A4%)

RELUCATABLE OR ABSOLUTE?
IF (FRMT.EQ.0) GO TO 6035
WRITE(20,6030)0RG
6030 FORMAT(1H ,8X,'ORG',5X,I4,"H')
WRITE X AND Y

6035 CONTINUE
CALL WRTDTA(XSCLD,XNO,XNAME,0,1)

CALL WRTDTACYSCLD,XNO,YNAME,0,1)
END FUN1 TABLE AND DATASET. STOP.
GO TO 9999
FUN1A TABLE AND DATASET.
7000 IF (FUNC.NE.11) GO TO 8000
IF (WARN.EQ.0) WRITE(10,1)
WRITE(10,7005)(TITLECI),I=1,2),XSF,XDNOM,XNUM,YSF,YDNOM, YNUM
7005 FORMAT(/,1X,4X, 'FUNLIA CURVE ',2A4,//,~
%5X, 'X SCALE FACTOR: ',G612.6,' (',G12.6,'/',612.6,")",//,~
¥5X,'Y SCALE FACTOR: *',G12.6,' (',612.6,'/',612.6,')",//77)
WRITE(10,6010)
DO 7010 I=1,XNO
7010 WRITE(C10,6020)XVALCL,I),XSCLDC1,I),YVAL(1,I),YSCLD(1,I)
TABLE DONE. NOW FOR DATASET.

WRITE(20,7015)(C(TITLE(N),N=1,2)
7015 FORMAT(1HL1,"'; DATA FOR FUN1A CURVE ',2A%4)

RELOCATABLE OR ABSOLUTE?

PAGE
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69000 C

69100 IF (FRMT.EQ.0) GO TO 7020

69200 WRITE(20,6030)0RG

69300 C

69400 7020 CONTINUE

292gg - CALL WRTDTACYSCLD,XNG,Y1INAME,0,1)
9 c

69700 C END FUN1A TABLE AND DATASET. STOP.

69800 C

69900 GO TO 9999

700006 C

70100 C FUN2 TABLE AND DATASET.

70200 C

70300 8000 IF (FUNC.NE.2) GO T70-9000

70400 C

70500 DO 8047 J=1,ZNO

70600 IF (J.NE.1) GO TO 8010

70700 IF (WARN.EQ.0) WRITE(10,1)

70800 WRITE(10,8001)C(TITLE(N)},N=1,2)

70900 8001 FORMAT(/,1X,'FUN2 CURVE ',2A64,//)

71000 WRITE(10,8005)XSF,XDNOM,XNUM,YSF,YDNOM, YNUM,ZSF,ZDNOM, ZNUM

71100 8005 FORMAT(-

0 %¥5X,'X SCALE FACTOR: ',G12.6,' (',612.6,'7',G612.6,")"

0 %¥5X,'Y SCALE FACTOR: ',Gl2.6,' (',612.6,'/',612.6,')',//,~
] %¥5X,'Z SCALE FACTOR: ',Gl2.6,' (',612.6,'/',612.6,")"'

0
0
0

c
8010 IF (J.NE.1) GO TO 38016
WRITE(10,8015)2ZVAL(J),ZSCLD(J)
71300 8015 FORMAT(14X,'Z2 = ',G613.6,13X,"SCALED Z = ',16,7//)
71960 GO 70 8021 ‘
72000 8016 WRITE(10,8020YCTITLE(N),N=1,2),2ZVAL(J),ZSCLDCJ)
72100 8020 FORMAT(1H1,/,1X,'FUN2 CURVE ',2A4,///,13X,'Z = ',613.6,13X,'SCALED Z = ',16,7//)

2s

c
72300 C X AND Y TABLES
c

72500 8021 WRITE(10,8025)
72600 8025 FORMAT(8X,'X',8X,"SCALED X',8X,'Y",8X,'SCALED Y")

72700 C

72800 D0 8046 I=1,XNO

72900 WRITEC10,8030)XVALC(1,I),XSCLD(1,I),YVAL(J,I),YSCLDCJ,I)
73000 8030 FORMAT(2(3X,G13.6,3X,16))

73100 C

73200 8046 CONTINUE
73300 8047 CONTINUE

DONE WITH Z TABLE. NOW FOR Z DATASET.

RELOCATABLE OR ABSOLUTE?

74000 WRITE(20,8099)(TITLE(N),N=1,2)
74100 8099 FORMAT(1Hl,'; DATA FOR FUN2 CURVE ',2A4%4)
764200 8100 IF (FRMT.EQ.0) GO TO 38102

~
w
™
o
=]
OOOOOO
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76300
74400
74500
764600
74700
74800
76900
75000
75100
75200
75300
75400
75500
75600
7.5700
75800
75900
76000
76100
76200
76300
76400
76500
76600
76700
76800
76900
77000
77100
77200
77300
77400
77500
77600
77700
77800
©77%00

78000

78100
78200
78300
786400
78500
78600

78700

78800
78900
79000
79100
79200
79300
79400
79500

WRITE(20,8101)0RG
8101 FORMAT(1H ,8X,'0ORG',5X,I4,"H")

c
c Z VECTOR
c

c

c

8102 ZLNS=ZNO/5

IF (ZLNS%5.NE.ZNO) ZLNS=ZLNS+1

IF (ZNO.LT.5) GO TO 8125

IF (FUNC.EQ.3) GO TO 8106

WRITE(20,8105)(ZNAME(N),N=1,2),(Z5CLD(I),I=1,5)
8105 FORMAT(IH ,2A4,'DW',6X,4(16,","),16)

GO TO 8108
8106 WRITE(20,8107)(ZNAME(N),N=1,2),(ZSCLD(I),I=1,5)
8107 FORMAT(IH ,2A4,'DW',6X,4(16,","'),I6)

IF (ZLNS.EQ.1) GO TO 8199

8108 KK=6
KKK=10
II=ZNO

DO 8120 I=2,2ZLNS

II=II-5

IF (II.LT.5) GO TO 8115 .

WRITE(20,8110)(ZSCLD(K),K=KK,KKK)
8110 FORMAT(1H ,8X,'DW",6X,4(I6,"','),16)

KK=KK+5

KKK=KKX+5

G0 TO 8120

8115 III=II-1
. KKK=KK+III
IF (II.EQ.4) WRITE(20,5720)(ZSCLD(K),K=KK,KKK)
IF (II.EQ.3) WRITE(20,5721)(ZSCLD(K),K=KK,KKK)
IF (II.EQ.2) WRITE(20,5722)(ZSCLD(K),K=KK,KKK)
IF (II.EQ.1) WRITE(20,5723)(ZSCLD(K),K=KK,KKK)

c
8120 CONTINUE

GO TO 8199

c
8125 CONTINUE
c

IF (ZNO.EQ.4) WRITE(20,8130)(ZNAME(N),N=1,2),(ZSCLD(I),I=1,4)
8130 FORMAT(1H ,2A4,'DW',6X,3(16,',"),I6)

IF (ZNO.EQ:3) WRITE(20,8131)(ZNAME(N),N=1,2),(ZSCLD(I),I=1,3)
8131 FORMAT(1H ,2A4,'DW',6X%X,2(16,","),16)

IF (ZNO.EQ.2) WRITE(20,8132)(ZNAME(N),N=1,2),(Z5CLD(I),I=1,2)
8132 FORMAT(1H ,2A4,'DW',6X,16,',"',16)

IF (ZNO.EQ.1) WRITE(20,8133)ZSCLD(1)
8133 FORMAT(1H ,2A4,'DW',6X,16)

¢
8199 IF (FUNC.EQ.3) GO TO 9100

c
c

WRITE X AND Y

PAGE
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79600
79700
79800
79900
80000
80100
80200
80300
80400
80500
89600
80700
30800
80900
81000
81100
81200
81300
81400
81500
81600
81700
31300
81900
82000
82100
82200
82300
82400
82500
82600
82700
82800
82900
83000
83100
83200
83300
83400
83500
83600
33700
83800
83900
84000
84100
84200
84300
84400
834500
846600
84700
84800

c
8200 CONTINUE :
CALL WRTDTA(XSCLD,XNO,XNAME,1,1)

CALL WRTDTA(CYSCLD,XNO,YNAME,1,ZNO)
DONE WITH FUN2. STOP.

GO TO 9999
NOW FOR FUN3 TABLES.

9000 CONTINUE

O OO0 OO0 O

DO 9047 J=1,ZNO
IF (J.NE.1) GO TO 9018
IF (WARN.EQ.0) WRITE(10,1)
WRITE(10,9001)CTITLE(N),N=1,2)
9001 FORMAT(/,1X,'FUN3 CURVE ',2A4,//)
WRITE(10,9005)XSF,XDNOM,XNUM,YSF,YDNOM, YNUM,ZSF,ZDNOM, ZNUM
9005 FORMAT(-
*¥5X, "X SCALE FACTOR: ',Gl2.6,' (*,612.6,'7',G612.6,')',7/,-
%¥5X,'Y SCALE FACTOR: ',Gl2.6," (',612.6,'7',G612.6,"')',//,~
*¥5X,'2Z SCALE FACTOR: ',612.6," (',612.6,'/',612.6,')',777)

9010 IF (J.NE.1) GO TO 9016
WRITE(10,9015)ZVAL(J),ZSCLD(J)
9015 FORMAT(14X,'Z = ',G13.6,13X,'SCALED Z = ',16///)
GO TO 9021
9016 WRITE(10,90208)C(TITLE(N),N=1,2),ZVAL(J),ZSCLD(J)
9020 FORMAT(1H1,/,1X,'FUN3 CURVE ',2A4,13X,'Z = *,G13.6,13X,"SCALED Z = ',I6///)

c

¥S

c
c X AND Y TABLES
c

9021 WRITE(10,9025)
9025 FORMAT(8X,'X",8X,'SCALED X',8X,'Y',8X,'SCALED Y'//)

D0 9046 I=1,XNO
WRITE(10,9030)XVAL(J,X),XSCLD(J,I),YVAL(J,I),YSCLD(J,I)
9030 FORMAT(3X,G613.6,3X,16,3X,613.6,3X,1I6)
C
9046 CONTINUE
9047 CONTINUE

DONE WITH Z TABLE; NOW FOR Z DATASET.
Z VECTOR
WRITE(20,9050)X(TITLE(N),N=1,2)

9050 FORMAT(1H1,'; DATA FOR FUN3 CURVE ',2A4)
GO 7O 8100
c

OO0
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84900
85000
85100
85200
85300
85400
85500
85600
85700
85800
85900

c
c

QOO O

X AND Y VECTORS

9100 CONTINUE
CALL WRTDTA(XSCLD,XNO,XNAME,1,ZN0)

CALL WRTDTA(CYSCLD,XNO,YNAME,1,ZNO)
END OF ROUTINE

9999 RETURN
END
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100 SUBRGUTINE WRTDTACFUNARY,XPTS,DNAME,FNTN,ZPTS)

200 C :
200 c THIS SUBROUTINE WRITES DATA VECTORS FOR DATA PROCESSED IN ROUTINE INTSCL.
60 C
500 C CALLING SEQUENCE:
600 C
700 C FUNARY -- THO-DIMENSIGNAL ARRAY FOR X AND Y VECTORS IN NEFG,FUN1,FUNLA,FUN2, AND FUN3
800 C XPTS -- NUMBER OF X POINTS IN VECTOR
300 C DNAME -- VARIABLE NAME TO BE PLACED TO START OF DATA
1000 C FNTN -- INDICATES FUNCTION TABLE IS FOR
1100 C 0 = NEFG,FUNI1, FUNlA
1200 C 1 = FUN2,FUN3
1300 C ZPTS ~- NUMBER OF Z POINTS IN VECTOR
1460 C
1500 DIMENSION FUNARY(100,100),DNAME(2)
1600 INTEGER FUNARY,XPTS,FNTN,ZPTS,ZZPTS
1700 C
1800 2ZPTS=ZPTS
1900 IF (FNTN.EQ.0) ZZPT7S=1
2000 C
2100 C
2200 C
2300 DO 2000 J=1,ZZPTS
2400 C
26450 100 CONTINUE
2500 LNS=XPTS/5
2600 IF (LNS%5.NE.XPTS) LNS=LNS+1 [
2700 IF (XPTS.LT.5) GO TOC 1038 o
2800 C
2900 C WRITE FIRST LINE
3000 C
3100 IF (J.NE.1) GO TO 1006
3200 WRITE(206,1005)(DNAME(N),N=1,2), (FUNARY(J,I),I=1,5)
3300 1005 FORMAT(1H ,2A4,'DW',6X,4CI6,','),16)
3400 GG TO 1009
3500 C
3600 1006 WRITE(20,1010)(FUNARY(J,I),I=1,5)
3700 € -
3800 1009 IF (LNS.EQ.1) GO TO 2000
3900 KK=6
4000 KKK=10
4100 II=XPTS
4200 C
4300 C WRITE SUBSEQUENT LINES
4400 C
4500 DO 1625 I=2,LNS
4600 II=II-5
4700 IF (II.LT.5) GO TO 1015
4800 WRITE(206,1010) (FUNARY(J,K),K=KK,KKK)
4900 1010 FORMATC(1H ,8X,'DW',6X,4(I6,','),16)
5000 KK=KK+5
5100 KKK=KKK+5

5200 GO TO 1025
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5300
5400
5500
5600
5700
5800
5900
6000
6100
6200
6300
6400
6500
6600
6700
6800
6900
7000
7100
7200
73C0
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
3400
8500
8600
8700
8800
8900
9000
9100
9200
9300
9400
9500
9600
9700

C

c IF LAST LINE HAS < 5 POINTS:

c
1015

1025

OO0 O O

1030
c
1035
1036
1037
1038

1045

© 1046

1047
1048

o0

2000
9999

ITI=II-1

KKK=KK+III

IF (II.EQ.4) WRITE(20,1045) (FUNARY(J,K),K=KK,KKK)
IF (II.EQ.3) WRITE(20,10463)CFUNARY(J,K),K=KK,KKK)
IF (II.EQ.2) WRITE(20,1047)(FUNARY(J,K),K=KK,KKK)}
IF (II.EQ.1) WRITE(20,1048)(CFUNARY(J,K),K=KK,KKK)

CONTINUE
GG TO 2000

IF VECTOR HAS < 5 TOTAL POINTS

CONTINUE
IF (J.NE.1) GO 7O 1040

IF (XPT7S.EQ.4) WRITE(20,1035)(DNAME(N),N=1,2), (FUNARY(J,I),I=1,4)
FORMAT(1H ,2A4,'DW',6X,3(16,','),16)

IF (XPTS.EQ.3) WRITE(20,1036)(DNAME(N),N=1,2),(FUNARY(J,I),I=1,3)
FORMAT(1H ,2A4,'DW',6X,2(I6,','),I6)

IF (XPTS.EQ.2) WRITE(20,1037)(DNAME(N),N=1,2), (FUNARY(J,I),I=1,2)
FORMAT(1H ,2A4,'DUW',6X,16,"',',16)

IF (XPTS.EQ.1) WRITE(20,1038)(DNAME(N),N=1,2),FUNARY(J,1)
FORMAT(1H ,2A4,'DW',6X,16)

GO TO 2000
CONTINUE

IF (XPTS.EQ.4) WRITE(20,10645)(FUNARY(J,I),I=1,4)
FORMAT(1H ,8X,'DW',6X,3(I6,',"),I16)

IF (XPTS.EQ.3) WRITE(20,1046)(FUNARY(J,I),I=1,3)
FORMAT(1H ,8X,"'DW',6X,2(I6,',"'),16)

IF (XPTS.EQ.2) WRITE(20,1047)(FUNARY(J,I),1=1,2)
FORMAT(1H ,8X,'DW',6X,16,',',I6)

IF (XPTS.EQ.1) WRITE(20,1048)FUNARY(J,1)
FORMATC(1H ,8X,'DW',6X,I6)

CONTINUE
RETURN
END
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Figure 1. - Univariate function,

Figure 2. - Bivariate function,
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Figure 3. - Bivariate function interpolation diagram.

Figure 4. - Map function.
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Figure 5. - Map function interpolation diagram,

-32168 x; X X3 X4 32167
Y Y1 Y2 Y3 Y4 Y4

Figure 6. - Example of FUN data
storage format.

x value -32168 x| xp X3 X4 32168
y value i Y1 Y2 Y3 Y4 Vg

y value prime yl" ' Y2 Y3 v4 Ya

Figure 7. - Example of FUN1 and FUN1A data storage
format.

xvalue -32768 Xx; Xz X3 Xg 32068
m value m ma m3 my Mg
b value bidy B2 Baba badar bsbsy

Figure & - Example of NEFG data storage format,



1values -32168 23 I I3 367
xvalues -32768 x; X3 X3 X4 3q61

yvalues  y;1 ¥ Y2 Y3 Y Y4

yn yn Y1z Y3 Y Y
Yo1 Y21 Y2 YB3 Y YA
ya1 Y3 Y Y33 YM YH
Y3, Y31 Y Y33 Yu YH

Figure 9. - Example of FUN2 data storage format.
Note y;; form, where i corresponds to Z
value and j corresponds to x value.

zvalue 7 7, I3 2
x value =32168 xy; x)p X;3 3267
-32168 X1 X X33 327161
32168 x31 X3 X33 32161
3768 xq Xgp Xg3 32061
yvalue © y;1 o oyn Yiz Y3 VB
Ya Ya Yz Ya Y3
"Y1 Y3l Y32 Y33 Y33
Yai Ya1 Ya2 Y& Y4

Figure 10. - Example of FUN3 data storage for-
mat. Note that x;; and y;; form, where
i corresponds to ) value a’\d j corresponds
to x value.)

Data/function type/XB, XBRKP, §x's, #2's
x values
Z values
y values

Figure 11. - Generalized data input.



Data/FUNVQ.0, 0.0, 3.0, 0.0
Xl, X2, X3
Yir Y2 ¥3

Figure 12, - Example of FUN1
data input for Fortran program,

Data/FUN2/0.0, 0.0, 4.0, 3.0
Xl. Xz, x3, X‘i
ll' 22. 23
Nz
YavYa2 Y3
¥31.¥32.¥33
YayYaaYa3

Figure 13, - Example of FUN2
data input for Fortran pro--
gram. (Note y;; form, where
i corresponds % x value and
j corresponds to 2 value.)

Data/FIN3/0.0, 1.0, 4.0, 3.0

o Y12 13
e e B
X3 X2 %3
X3 %42 a3
7, - I3
ir 1z Y13
Ya. Y2 YB3
Y3 Y32 V33
yar Yaz Ya3

Figure 14, - Example of FUN3
data input for Fortran pro-
gram, (Note y;; form, where
i corresponds{ x value and
j corresponds to 2 value,)



Subroutine
J INTELSCL

Read data elements
from cailing program

!

Analyze calling parameters
for extrapolation information
and rearrange data

|

Yes No

FUN2 or
FUN3 curves

Scale x's and y's and
check maximums
and minimums

Scale x's, m's, b's,
compute shifts, and check
maximums and minimums

Scale x's, y's, 2's and
check maximums
and minimums

!

!

!

Qutput documenting

Output documenting

Output documenting

data and diagnostics data and diagnostics data and diagnostics
i' T
| Output appropriate
| [eata inassembly | wWRiTDATA
lanquage compatible| | subroutine
l| format

Figure 15. - Fortran program functional flowchart.



FUN]1 CURVE DP2SSH

X SCALE FA7TOR: §1.9200 ¢ 327¢8.0 7 &0 )
Y SCALE FACTOR: 204800, ¢ 32768.0 70.,160000 H)
x SCALED X Y SCALED Y
.
-327¢68 9.760000E-01 15565
6029 0.760000E~C) 15563
9748 §.108000 22118
10162 0.109350 2239%
11860 9.115600 23675
12452 9.115540 23643
14778 $.115240 23601
16630 0.115¢010 235%4
16712 0.115¢C00 23552
17859 0.131650 2282
18326 9.110000 2252
19046 4.102000 20890
32767 0.302000 20890
(a) FUNL.
NEFG CURVE N1P2CV
X SCALE FACTOR: 800.000 € 32000.0 7 40,0000 )
Y SCALE FACTOR: 2.18453 C 32748.0 s 1%000.0 )
M SCALE FACTOR: 89.478¢ M SHIFY FACTOR: O
B SCALE FACTOR: 2.18453 8 SHIFT FACTOR: O
X SCALED X Y SCALED Y
«40.9600 -32768 0.000000 0
25.0¢00 2%c00 T g.,000000 °
30.0000 000 422.500 1086
35.0000 000 1158.00 2530
40.9587 1767 11%8.00 2530
" SCALED M )} SCALED B (MSB) SCALED B (LSB)
9.000000 0.800000 L] 0
96 .5000 8635 ~2612.50 -$270 -12932
135.10¢ 12029 -3870.58 7799 ~57¢0°8
9.000000 e 1158.00 2529 45163
(b NEFG.

Figure 16. - Examples of scaling program output for FUN1 and NEFG curves.

FUNZ CURVE PT4SCH

X SCALE FACTOR: 81.9200 ¢ 32768.8 /7 408.000 )
Y SCALE FACTOR: 320.000 € 32000.8 s 100.0080 )
Z SCALE FACTOR: 890.000 t 32000.0 7 40,0068 )
z = -¢0.9%408 SCALED Z = -32748
SCALED X Y SCALED Y
-480.000 -32768 1.80000 576
111.000 9093 1.80000 576
145.000 13517 1.90000 608
199.900 16302 z.00000 6460
234,000 19169 4.10000 1312
3199.983 32767 4.10000 1312
(a) FUN2.
NG: THE Y VALUE #6262 FOR CURVE W7 WAS BEEN SET T0 32747 uwuwx
. :.‘\::}Ng ‘NE Y VALUE 33800 FOR CURVE MW7 MAS BEEN SET 10
¥ WARNING: THE Y VALUE ¢71¢3 FOR CURVE M7 HAS SEEN SET T0
. W124ING: THE Y VALUE 2386 FOR CURVE H? HAS BEEN SEY T0
. WARNING: THE Y VALUE 33167 FOR CURVE W7 HAS BEEN SET T0
FUN3 CURVE H?
X SCALE FACTOR: 2.13333 ¢ 32000.0 /4 15000.0 b}
Y SCALE FACTOR: 727.273 ¢ 32000.0 ¢ de 0000 )
2 SCALE FACTOR: 32.0000 ¢ 32000.90 7 1000.00 )
22 -100.000 SCALED 2 = =-3200
X SCALED X Y SCALED Y
- . -32768 -40.0000 ~290%1
H{:uOg 16967 -49,0000 29091
8647.00 13020 -2.00000 1433
9059.00 19326 6.00000 4366
15359.3 32767 88.3398 32147
(b) FUN3,

Figure 17.

- Example of scaling program output for FUN2 and FUN3 curves.



i DATA FOR FUN2 CURVE WACCRY

ZWACCRY W 32748, -269, 806, 2317, 4339
W 6933, 11831, 17741, 32747

XWACCRY DW 32768, 4267, 3973, 7480, 11093
D 14293, 17707, 32767

YWACCRY DW 9773, 9773, 10789, 13009, 16769
oW 18326, 19169, 19169
5 973, . 10789, 13009, 16749
cu 18326, 19169, 19169
oW 8413, 8613, 10789, 13009, 14036
D 17883, 19046, 19044
ou 7761, 7741, 10789, 12433, 14778
Cd 16646, 18842, 18242
oW 761, 7761, 10789, 11949, 13656
oW 15319, 18104, 18104
cd 761, 7761, 13789, 11428, 12747
oW 13818, 14987, 169337
ol 77461, 7741, 10784, 10789, 10789
u 11428, 16868, 16868
W 77641, 27341, 10729, 10609, 10409
2 10439, 11510, 11310
od 7761, 7741, 10789, 10609, 10609
ou - 10609, 11510, 11510

Figure 18. - Example of scaling program code
output for FUN2 curve.
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