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The plotter is operated on-line with the IBM 1800 computer as a slow input/
output device working with character interrupts.

Plotter data are buffered on magnetic tape. The plotter is working on-line
with the 1BM 1800 computer in time-sharing mode.
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ABSTRACT

A sct of IBM 1800 programs for on-line and off-line operation of a Calcomp
digital incremental plotter using 8-vector input command format is described.
All subroutines are written in ASSEMBLER language and can be called by
FORTRAN or ASSEMBLER main programs. Data storcd as arrays or calcu-
lated by a user-written subprogram can be plotted with linear and/or logarithmic
scales.

The plotter programs permit three different modes of plotter operation :

1. The plotter is operated by a Calcomp magnetic tape unit 570 (7 tracks).
The tapes for this unit arc prepared by the IBM 1800 computer.

2. The plotter is operated on-line with the 1BM 1800 computer as a slow input/
output device working with character interrupts.

3. Plotter data are buffered on magnetic tape. The plotter is working on-line
with the IBM 1800 computer in time-sharing mode.
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AN IBM 1800 PROGRAM PACKAGE FOR ON-LINE AND
OFF-LINE OPERATION OF A CALCOMP DIGITAL
INCREMENTAL PLOTTER *)

1. Introduction

This report describes an IBM 1800 program package for on-line and off-
line operation of a Calcomp digital incremental plotter using 8-vector in-
put command format (see below).

The Calcomp plotter is constructed for plotting one variable against
another variable in digital incremental steps. X-axis movement is cau-
sed by rotating the chart paper under the pen. Y-axis deflection is cau-
sed by lateral movement of the pen carriage. Appropriate combinations
of the carriage motion, rotating the drum and pen-up and pen-down mo-
vements are utilized to produce 10 different pen motions which are the
basic elements for all designs:
v pen-up, pen-down and steps in 8 basic
} directions as shown in the figure (so-
s ‘ 2 called 8-vector input command format).

The length of each step is
0.01 inch for Calcomp models 560, 563,

! % 565 and IBM 1627,
0. 005 inch for Calcomp models 564 and
566 and
6 5 “ 0.01 cm for Calcomp model 506.

8-vector input command format

The programs of this report refer to model 506. However, they can easily
be modified for plotters with step length of 0,005 inch. For plotters with
increments of 0. 01 inch the specification '""centimeter' has to be changed
into "inch" in the following descriptions,

The plotter can receive the commands for plotter operation by a Calcomp
magnetic tape unit (off-line operation) or directly by the IBM 1800 compu-
ter (on-line operation).

The programs supplied by IBM (1) are only basic subroutines, so that
there is a considerable programming effort for only simple drawings.
Furthermore the possibility of logarithmic scales does not exist and
there are no programs provided to operate the plotter in time sharing
mode. The following subroutines are independent from the IBM rou-
tines, they are entered by CALL statements and parameters are trans-
mitted by the standard method for IBM 1800 FORTRAN, except for three
subroutines which are not to be utilized by the user. The programs do
not need the plotter and the magnetic tape to be mentioned in the *I0CS
control card. All subroutines are written in ASSEMBLER language and
may be called by FORTRAN or ASSEMBLER main programs in STANDARD
PRECISION. All subroutines save and restore the 3 index registers, but
do not save accumulator, Q-register and the status indicators. They have
been written for IBM 1800 Time Sharing Execute System (TSX), however
a part of them can be changed to run in Card/Papertape System.

*) Manuscript received on 27 November 1968.



The subroutines require the following machine configuration:

1443 printer for error messages

1053 typewriter for messages for plotter operation mode 3 (see be]_(_)w)'

1442 card reader )
2402 magnetic tape )
2310 disk

Calcomp plotter

only required for plotter operation mode 1 and 3
(see below)

The necessary variable core depends on the number of subroutines
used. About 2900 memory locations are necessary for a complete
package with linear scales (DESSN) and about 4900 for a complete
package with linear or logarithmic scales (DESLF), but without the
IBM library subroutines.

The plotter programs permit the plotting of data stored in arrays
and/or calculated by a user-written subroutine with linear and/or
logarithmic scales.

Three different modes of plotter operation are provided:

1. The plotter is operated off-line by a Calcomp magnetic tape unit
570 (7 tracks, 200 bytes/inch). The tapes for this unit are pre-
pared by the IBM 1800 computer.

2. The plotter is operated on-line with the IBM 1800 computer simi-
lar to any other slow input/output device working with character
interrupts.

3. The plotter is operated on-line with the IBM 1800 computer in
time-sharing mode. Plotter data for one or more plots are buf-
fered on magnetic tape (7 or 9 tracks). The plotter is started by
a process program reading tape data into a memory buffer.
Whenever the memory buffer is empty an interrupt is initiated
so that new tape data can be read.

This manuel contains the description and the listings of the complete
subroutine package, however for nearly all designs it is sufficient to
use the subroutines PLOT/PLTIR/FINIM/FINTR, SYMBL, DESSN,
DESLG, DESNF and DESLF. Furthermore a detailed description of
the three plotter operation modes is given as well as the listings and
block diagrams of the interrupt programs, which are used when the
plotter is operated on-line in time-sharing mode.

The following subroutine set represents in principle an IBM 1800
version of the Calcomp subroutines of EURATOM Ispra, Italy,
written for the computers IBM 7090 and 360 and published by

P. Moinil and J. Pire (2). The subroutines already existing have been
rewritten in ASSEMBLER language for the IBM 1800 without those
ones concerning polar coordinates. But they have been extended in
that way, that the data have not necessarily to be stored as arrays
but they can be calculated or read from an external storage at plot-
ting time by a user-written subroutine. This is a great advantage for
small computers, where the number of necessary memory locations
play an important part.
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The tape density is 200 bytes/inch.

This method has the advantage not to use valuable computer time
for the slow Calcomp plotter. But there is the disadvantage that
only one reel can be used for one job, because the Calcomp unit
requires each new reel to begin with a block address. However
the changing of reels in the IBM 1800 TSX system is controlled
by EAC (Error Allert Control) and the programmer has no pos-
sibility to start the new reel with a block address.

On-Line Operation of the Calcomp as slow Input/Output Device

. 3.

The plotter is operated on-line with the IBM 1800 computer as
any other slow input/output device working with character in-
terrupts. In this case the subroutines use the IBM library sub-
routine PLOTX which has a small buffer of 50 memory locations.
However for large plots the IBM 1800 is occupied for a long time
looping in the subroutine PLOTX and waiting until a part of the
buffer is free for new data. In this mode the plotter subroutines
use a minimum of memory locations.

On-Line Operation of the Calcomp in Time-Sharing Mode

The plotter is operated on-line with the IBM 1800 computer. Plot-
ter data for one or more plots are buffered in the following com-
pact format on magnetic tape. 9 or 7-track tapes can be used. A
record has a maximum length of 320 computer words. The first
word contains the word count in bit 6-15, bit 0 indicates the last
record for a design. Each of the remaining words contains infor-
mation for 4 plotter steps where 1 to 8 specify the 8 basic di-
rections, 9 pen-down, A pen-up and B-F are not used. If the

last word is not complete with 4 plotter steps it is filled up with
zeroes. The very last design is terminated by an end-of-file
mark (EOF).

The plotting of data buffered on magnetic tape is controlled by
TSX interrupt programs (CONSL,PLOTD, PLOTL, PLOTO, PAREA
and USER). The execution of a plot is started by consol inter-
rupt with sense switch 4 and 5 on, all others off. The servicing
program named CONSL with subroutine PLOTD reads the logi-
cal tape number from sense switch 6 and 7 and stores it in ske-
leton. Then program CONSL initiates via subroutine PLOTO a
CALL LEVEL to a low interrupt level (Fig. 3). The servicing
program for this level(named PLOTL) is an interrupt core load
and reads a number of records from magnetic tape to a data file
on disk (PLOTA) and calls a plotting program PLOTO in skele-
ton. Subroutine PLOTO reads one sector from disk into a skele-
ton area PAREA and executes the first XJO instruction to start
the plotter. Then control is returned via the level program PLOTL
to the master interrupt control program (MIC) and the IBM 1800
computer is free for other work,



Depending on the plotter model and the pen movement to be executed
the service complete interrupt arrives between 3 and 10 msec later.
The interrupt response routine is included in subroutine PLOTO which
initiates the following plotter step until the buffer is empty. Then PLO-
TO reads the next sector from disk etc. When all sectors are plotted

a CALL LEVEL is executed and the procedure is repeated with inter-
rupt core load PLOTL (Fig. 4).

The programs have been used with the following level assignment:

Calcomp plotter ... level 8
CONSL ... level 12
PL.OTL ... level 14

If the IBM 1800 system executes a RESTART procedure plot operation
is not affected, because the skeleton is not changed. If there is a
RELOAD plot operation is terminated. To avoid this difficulty some
indicators and the buffer area can be storage protected by setting the
storage protection switch on. In this case a part of EAC (Error Allert
Program) must be changed to avoid the error message:

WOR xxxx IN SKELETON DIFFERS FROM SKEL ON DISK - GO TO
COLD START.

Operation procedure at system generation time:

1) Assemble subroutines PAREA, PLOTD, PLOTO and USER and
store them in the relocatable users area.

2) Build or rebuild the skeleton with PAREA and PLOTO included.
PLOTO and PAREA occupy 586 core locations.

3) Rebuild all core image programs because the interrupt response
routine for the plotter is included in skeleton.

4) Open a data file with name PLOTA with about 16 or more sectors
(STOREDATA).

5) Clear the file protection of PLOTA (DWRAD).

6) Assemble program CONSL and build an interrupt core load assigned
to the programmed interrupt corresponding to the consol interrupt
with sense switch 7 off.

7) Assemble program PLOTL and build an interrupt core load assigned
to the programmed interrupt of a low level. If another level than
level 14 is chosen the CALL LEVEL instruction in card PLOTO104
must be changed.

8) Clear subroutine PLOTX of the IBM 1800 library and assemble and
store the IBM 1800 program package with PLLOT3, but without
PLOTI1 and PLOT?Z2.

Note: Plot operation mode 2 and 3 cannot be used interchangeable
with the same TSX system disk.
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Operating procedure at plotting time:

1)

Mount a scratch tape on a tape unit and prepare the tape card

xxn (see description of PLOT3 in 3. 02). Execute the job which
prepares the Calcomp tape using subroutine PLOT3. Rewind

the tape after execution of one or more jobs.

Press consol interrupt with sense switch 4 and 5 on, all others

off. The following message is printed on the typewriter:

CONSOL INTERRUPT - PROGRAM SELECTED = PLOT PROGRAM
ENTER MAG. TAPE NO. THROUGH SENSE SWITCHES - START.
Set sense switch 6 and 7 to the magnetic tape number and press
consol start. The sense switches are read and stored in skeleton.
The following message is printed:

PLACE SSW 4,5 AND 6 TO CONTROL PLOT OPERATION - START.
Set the switches as follows and press consol start:

Sense switch 4 ON Stop after each design.
OFF  Stop only after EOF,
5 ON Stop the plot operation immediately and

reset all indicators. To continue with
another plot go to step 2). Plotter data
on disk and in memory are lost,

OFF  Normal operation.

6 ON Stop the plot operation immediately, but
save all indicators and plotter data on
disk and in memory, Continuation of
this design is possible by going to step
2).

OFF Normal operation.
Sense switch 4, 5 and 6 may be set at any time.
The following messages may occur at plotting time. In each case
plotting is terminated. To continue or to start again go to 2).
END OF BLOCK FOR PLOTTER - TIME = XXXXX (occurs if
SSW4 is on).
PLOTTER TAPE NOT READY - TIME = XXXXX
TAPE ERROR - TIME = XXXXX
PLOTTER ERROR - STOP PLOTTING (occurs on Calcomp parity
error or plotter not ready). '

The characteristics of the interrupt programs are the following:
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PAREA
Type of program: Subroutine to be included in skeleton.

Entry point with calling sequence (only ASSEMBLER):

CALL PAREA (implicit utilization of external symbols)

ORG x-2

DC /oo,

BSS 1
Subroutines called by PAREA: none
Core locations used: 324 (144 hexadec.)
Description!

PAREA Subroutine PAREA contains a location for storage of the
magnetic tape number and a buffer of 322 words to store
one sector of plotter data.
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PLOTO

Type of program: Subroutine to be included in skeleton. -

Entry point with calling sequence:
CALL PLOTO

.

Subroutines called by PLOTO: TYPEN ) .
b
DISKN ) IBM 1800 library
LEVEL )
PAREA"
Core locations used: - C 262 (106 hexadec:. ) .

Description:

PLOTO Subroutine PLOTO has the most important function when
the plotter is operated in time sharing mode. It constructs
and executes the XIO operations to control the plotter, de-
cides if new data have to be read from disk or not and when
a CALL LEVEL should be executed. It also contains the
interrupt response routine for the service complete inter-
rupt of the plotter. Each time when it is entered it reads
the sense switches and stops the operation if desired.
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PLOTD

Type of program: Subroutine

Entry point with calling sequence: o ' . - ‘f
CALL PLOTD

Subroutines called by PLOTD: TYPEN .
PAUSE ) IBM 1800 library
PAREA
PLOTO

Core locations used: . 106‘.(6A hex-a,‘dec‘.) ,

Description:

PLOTD  Subroutine PLOTD is called by a general program servicing
the consol interrupt with sense switch 7 off, . )
PLOTD writes messages on the type-writer (see operation
procedure at plotting time, point 2. ), reads the magnetic-
tape number from the sense switches and branches to sub-
routine PLOTO, PLOTD does not save any index registers,
accumulator or Q-register, .
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Type of program: Subroutine

Entry point with calling sequence (only ASSEMBLER)

CALL USER
DC EOFSW
EOFSW DC 0
ERRSW DC 0
TOLSW DC 0
LNGTH DC 0
Subroutines called by USER: none
Core locations used: 38 (26 hexadec. )
Description:
USER Subroutine USER is to be used as the special condition

routine for the read operation in the MAGT routine,
It tests the accumulator and sets the switches EOFSW,

ERRSW,

EOFSW

ERRSW

TOLSW

LNGTH

TOLSW, and LNGTH in the following way:
is set non zero if an end-of-file mark has been
read.

is set non zero if tape errors were detected.

is set non zero if the record on tape was longer
than the I/O buffer.

gives the channel word count at the end of the ope-
ration. This length must be added to the length in
the I/O area to obtain the real length of the record.

It is the responsibility of the calling program to reset all
switches before a tape operation is executed.
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CONSL

Type of program: Main program (interrupt core load)

Subroutines called by CONSL: TYPEN .
INTEX ) IBM 1800 library
PLOTD

Core locations used: 38 (26 hexadec. )

Description:

CONSL Program CONSL has to be assigned to the programmed
interrupt corresponding to consol interrupt with sense
switch 7 off. It controls sense switch 4 and 5 and if both
are on and all others off, it calls program PLOTD,
Using other sense switch combinations program CONSL
can be extended for other functions.
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PLOTL

Type of program: Main program (interrupt core load)

Subroutines called by PLOTL: TYPEN )
INTEX )
MAGT
DISKN g IBM 1800
CLOCK ) library
BINDC )
HOLPR
USER
PAREA
PLOTL
Data files on disk used by PLOTL: PLOTA (as long as possible,
file protection must
be cleared).
Core locations used: 620 (26C hexadec. )
Description:

PLOTL  Program PLOTL is an interrupt core load assigned to
a low interrupt level (these programs use level 14).
PLOTL is started by subroutine PLOTQ via a CALL
LEVEL statement. It reads records from magnetic
tape (the number of records is defined by the length of
the data file PLOTA), and stores them on disk in the
data file PLOTA and calls subroutine PLOTO, It con-
trols sense switch 4 and stops the operation if neces-
sary.
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3. The IBM 1800 Calcomp Program Package

The IBM 1800 program package for the Calcomp plotter consists of the
basic subroutines PLOT/PLTIR/FINIM/FINTR
SYMBL
NUMBR
the subroutines for data stored as arrays
for linear plots MXMN
DXDY/SCALN
AXIS
SCLIN/SCDAS
SCMRK
' DESSN
for logarithmic plots MXMNL
DXLG
SCALG
AXLOG
SCLLG/SCDLG
SCMLG
for linear and/or logarithmic plots
LINE/DASH
MARK
LINSC/DASSC
MRKSC
DESLG
the subroutines for data stored as arrays and/or calculated by a
user-written subroutine
for linear plots MXMNF
SCLIF/SCDAF
SCMRF
DESNF
for linear and/or logarithmic plots
MXMLF
LINSF/DASSF
MRKSF
DESLF
and the subroutines not to be called by the user
EIFIX/EFLT
BNEBC
TABLG

According to the three different modes of plotter operation there are
three different subroutines PLOT labeled PLOT1, PLOT2, PLOTS3.
All other subroutines are independent from the plotter operation mode.

The subroutines are described in the order of the calling hierarchy.
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3.01 ETFIX

Entry points with calling sequences:

LIBF EIFIX
LIBF EFLT
Subroutines called by EIFIX: none
Core locations used: ) 90 (51 hexadec. )
Description:
EIFIX The floating point number in FAC (floating point accumulator)

is converted to a double word integer in accumulator and Q-re-

gister. Bit 12 of word 55 in the level work area is setto 11if 31
the integer exceeds the maximum (231-1) or the minimum (-27")
value.

EFLT The double word integer in accumulator and Q-register is
converted to floating point number in FAC.

The subroutine is re-entrent.
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3.02 PL.OT1, PLOT2, PLOT3

Entry points with calling sequences:
CALL PLOT (X, Y,I)
CALL PLTIR (X, Y,I)
CALL FINIM (X, Y)
CALL FINTR

Subroutines called by PLOT1 and PLOT3: FLD

FMPY
CARDN
PRNTN
PAUSE
MAGT

EIFIX

)

) .
g IBM 1800 library
)

)

Subroutines called by PLOT2: FLD

FMPY ; IBM 1800 library
PLOTX

EIFIX

Core locations used by PLOT1: 788 (314 hexadec. )

by PLOT2: 240 (FO hexadec. )
by PLOT3: 708 (2C4 hexadec. )

Description:

PLOT

PLTIR

FINIM

FINTR

Subroutine PLOT causes the pen to be moved from its
present position on the chart to the point with the coor-
dinates X and Y (floating point variables in cm). This
motion is carried out with pen-down if I = 2 and pen-up

if I = 3, For all other values of I the pen is not changed

by PLOT. The coordinates of the pen position on the chart
at the first call for PLOT are considered as origin ‘(0. , 0.).

PLTIR has the same function as PLOT except that a dashed
line is drawn, dash length is 0.3 cm. This motion is carried
out starting with pen-down if I = 2 and pen-up if I = 3. For

I = 0 the subroutine decides if the line begins with pen-up

or pen-down which may be important for strongly curved
lines.

Subroutine FINIM moves the pen in pen-up position to the
point (X, Y), which is regarded as new origin after the exe-
cution of FINIM. Furthermore FINIM terminates the pre-
ceding design.

After the last design has been finished by FINIM, FINTR
indicates the final end of all designs.

The maximum absolute value for X and Y is 327. 67 cm.,
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The different functions of the three versions PLOT1, PLOT2 and
PLOT3 are the following:

a) off-line mode (PLOT1)

When the subroutine is entered the very first time a card of the
form is read

*%n

where n in card col. 3 is the magnetic tape unit number (0 to 3).
Then the subroutine writes the block address 1 on tape. The sub-
routine contains a buffer of 300 memory words into which the plot-
ter data are stored, Each time the buffer is full, the data are writ-
ten on tape. A call for FINIM causes the buffer to be written on tape
even when it is not full. Therefore it is necessary to finish each de-
sign by CALL FINIM to make sure that all calculated plotter data are
written on tape. Furthermore FINIM sets an indicator which causes
the following design to begin with a new block address. The block
address is incremented by 1 each time it is written on tape. FINTR
writes a final block address on tape. Only 7 track tapes can be used.

b) on-line mode (PLOT2)

PLOT?2 is the shortest version of the PLOT programs, It calls the
PLOTX routine of the IBM library. Entry point FINTR has no meaning,
it serves only for compatibility with the other versions,

c) on-line mode in time-sharing (PLOT3)

When PLOT3 is entered the first time a tape card is read as in PLOT]I.
The subroutine contains a buffer of 320 words into which the plotter
data are stored - 4 steps per word. Each time the buffer i s full, the
plotter data are written ontape. A call for FINIM sets an end-of-de-
sign indicator in the first word and writes the buffer on tape even when
it is not full. Each design has to be finished by FINIM.,

FINTR writes an end-of-file mark on tape. 9 and 7-track tapes may be
used, tape density is 800 bytes/inch.
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CHARACTERS AVAILABLE BY SUBROUTINE SYMBL
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3.04 BNEBC

Entry point with calling sequence (only ASSEMBLER):

CALL BNEBC

DC DEST
Subroutines called by BNEBC: ' none
Core locations used: 152 (98 hexadec. )
Description: -

BNEBC The double precision integer in accumulator and Q-register
is converted to EBCDIC format and is stored in DEST through
DEST+5.
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3.05 NUMBR

Entry point with calling sequence:
CALL NUMBR (X, Y,SIZE, THETA, FLOAT, N)

Subroutines called by NUMBR: FLD/FSTO )
FSUB/FSBR_)IBNIISOO
FMPY ) library
FAVL

EIFIX/EFLT
BNEBC
SYMBL

Core locations used: 168 (A8 hexadec.)

Description:

NUMBR Subroutine NUMBR transforms the floating point number in
FLOAT to EBCDIC format (F-format) and plots the charac-
ters using subroutine SYMBL. Parameters X, Y, SIZE and
THETA are the same as in SYMBL. N indicates the number
of decimal positions behind the decimal point, maximal 11.
N = 0 means no decimal positions, but the point is plotted.
For N = -1 also the decimal point itself is suppressed.
Preceding the decimal point a field of 6 characters is pro-
vided. The subroutine plots xx if there is an overflow,
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3.06 MXMN

Entry point with calling sequence:
CALL MXMN (Y, N,K, YMAX, YMIN)

Subroutines called by MXMN: none
Core locations used: 154 (9A hexadec.)
Description:

MXMN

Y specifies the first value of an array, K (negative or po-
sitive) is the step size in array Y. MXMN searches N va-
lues contained in the array Y with step size K and returnes
the maximum value as YMAX and the minimum value as
YMIN to the calling program.

The user should be informed about the way in which arrays,
specially multi-dimensional arrays, are stored in memory.

Example:
DIMENSION A (2, 6)
A(1,1 =1,

A(1,2) = 2.

A(1L, 6) = 6.

A(2,1) =7,

A2, 6) = 12.

CALL MXMN (A, 6,2, YMAX, YMIN)
At this point is YMAX = 6,
YMIN = 1.
because the array has the following order in memory

A(1,1) A2, 1) A(1,2) A(2,2) ...
L 1
v
K=2
A positive K corresponds to descending order, a negative K
to ascending order in memory,
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3. 07 MXMNEF

Entry point with calling sequence:
EXTERNAL CALCF
CALL MXMNF (Y, N, K, YMAX, YMIN, IF, CALCF)

Subroutines called by MXMNF: CALCF (see below)
Core locations used: 196 (C4 hexadec.)
Description:

MXMNF For IF = 0 MXMNF works like subroutine MXMN and

parameter CALCF has no meaning.
For IF # 0 MXMNF calculates N values by calling a
user-written subroutine

SUBROUTINE CALCF (VALUE, NI, IF)
where VALUE means the calculated value,
NI signifies an integer variable running from 1to N
and IF has the same value as the input parameter IF in
MXMNEF. Parameter IF allows to use one subroutine
CALCYT for different calls to MXMNF,
Then MXMNEF determines the maximum and minimum
value of the N calculated values and returns them as-
YMAX and YMIN to the calling program. Other para-
meters than NI, IF may be introduced to the subroutine
by COMMON statements. Of course, CALCF is a dummy
name,

Note: Subroutine CALCF may also be used to read
previously calculated data from an external buffer
storage, for instance disk.
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3.08 MXMNL

Entry point with calling sequence:
CALL MXMNL (Y, N, K, YMAXL, YMINL)

Subroutines called by MXMNL: FLDX/FSTOX )
FADD )IBM 1800
FMPY ) library
FLN

MXMN
Core locations used: 58 (3A hexadec.)

MXMNL Parameters Y, N, K have the same meaning as in

~ MXMN, MXMNL searches the maximum and minimum
value of N values contained in the array Y with step size
K, increments these values by 2-128 to avoid the calcu-
lation of log 0, and calculates the logarithms to the base
10, The results are returned to the calling program as
YMAXIL and YMINL. There is no check for negative
values.
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3.09 MXMLF

Entry point with calling sequence:
EXTERNAL CALCEF
CALL MXMLF (Y, N, K, YMAXL, YMINL, IF, CALCF)

Subroutines called by MXMLF: FLDX/FSTOX )
FADD )
By ) pm 000
FLN ) Y
MXMNEF
Core locations used by MXMLF: 68 (44 hexadec. )
Description:

MXMLF For IF = 0 MXMLF works like subroutine MXMNL and
parameter CALCEF has no meaning.
For IF £ 0 MXMLF determines the maximum and mini-
mum value of N values calculated by the user-written
subroutine CALCF (see MXMNF'), increments them by
2-128, calculates their logarithms (base 10) and stores
them in YMAXI, and YMINL., There is no check for ne-
gative values.
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3.10 DXDY

Entry points with calling sequences:
CALL DXDY (SIZE, YMAX, YMIN, DY, DYl DL, NEXP)
CALL SCALN (SIZE, Y, N, K, YMIN, DY, DY1, DL, NEXP)

Subroutines called by DXDY: FLD/FSTO

FADD/FSUB/FSUBX
FAVL
FMPY/FMPYX
FDIV

FAXI

SNR

PRNTN

DMPHX

EXIT

EIFIX/EFLT
MXMN

IBM 1800
library

e e e’ N e’ e e N’

Core locations used: 480 (1EO hexadec.)

Description:

DXDY

Subroutine DXDY calculates the necessary parameters
DY,DY1, DL, NEXP for plotting an axis of the length
SIZE and the minimum functional value YMIN and the
maximum functional value YMAX. Then it recalculates
the minimum value so that YMIN corresponds to the
assigned value of the first tic mark of the scale.

DY is the functional increment for 1 cm on the chart
paper.

DlelONEXP is the functional increment between two
tic marks, which have a distance of DL in ¢cm. The
exponent NEXP is chosen in that way that DY can be
taken from the following table:

DY/loNEXP DY1 DL
10. 10, 1.
13. 3333333 20, 1.5
16. 20. 1. 25
20, 20. 1.
25. 25, 1.
33.3333333 50. 1.5
40, 50. 1.25
50. 50. 1.
66. 6666667 100. 1.5
80. 100, 1. 25

DY1 and NEXP will be used for subroutine axis.
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SCALN Subroutine SCALN searches the maximum and minimum
value of N values contained in the array Y with step size
K and utilizes these values to determine YMIN, DY, DY,
DL and NEXP which serve for the graduation of an axis
of the length SIZE. Then it substitutes the N values in the
array Y by new values according to the following formula:

Y-YMIN
DY

There is no check that the N values do not exceed the
array Y.

Y' =

If the subroutine detects an error, it prints a message and
a core dump on the 1443 printer. This may occur for in-
correct input values (f.i. YMAX <YMIN) or for ill-condi-
tioned parameters, for instance: YMIN = -0, 1E + 38
. YMAX= 0.1E + 38
SIZE = 10,
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3.11 TABLG

Entry point with calling sequence (only ASSEMBLER):
CALL TABLG

Subroutines called by TABLG: none
Core locations used: 82 (52 hexadec.)
Description:

TABLG  Subroutine TABLG contains tables with constants to be
used in subroutine DXLG and AXLOG. TABLG may not
be called by the user,
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3.12 DXLG

Entry point with calling sequences:
CALL DXLG (SIZE, YMAXL, YMINL, DY, NT, K4, UNIT, JST)

Subroutines called by DXLG: FLD/FSTO

FADD/FADDX/FSUB/
FSUBX/FSBR
FMPY
FDIV/FDVR
IFIX

FLOAT
FXPN

FLN

PRNTN
DMPHX
EXIT

TABLG

IBM 1800
library

e e e e e N S S e e S’

Core locations used: 300 (12C hexadec. )

Description:

DXLG

Subroutine DXL G determines from the input values
YMAXL and YMINL - previously calculated by MXMNL
or MXMLF - the parameters DY, NT, K4, UNIT and
JST which are necessary to design a logarithmic axis
of the length SIZE. Then YMINL is recalculated as the
functional value assigned to the first tic mark,

The meaning of DY, NT, K4, UNIT and JST are the
following:

DY is the logarithm to the base 10 of the functional
increment per 1 cm of the chart paper.

UNIT is the length in cm for one decade. (UNIT = 1. /DY)
JST is an indicator for calculating UNIT,.

SIZE
YMAXL-YMINL

For JST # 0 UNIT takes one of the values 27., 18.
9., 6., 4., 2.50r 1,

For JST =0 UNIT =

, 12.,
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NT defines the type of logarithmic scale as shown in the following

table:

NT UNIT Type of logarithmic scale

1 =27, 1.,1.1,....,1.9,2.,2.2,...,3.,3.25,...,
4.,4.25,...,5.,55,6.,6.517.,7.58.,9.,

2 27.> UNIT = 18. 1.,1.2,...,1.8,2.,2.25,...,3.,3.25,...,
4.5,5.,5.5,6.,6.5,7.,8., 1.

3 18.> UNIT= 12. 1.,1.25,...,2.,2.5,3.,3.5,4.,4.5,5., 6.,
8., 1.

4 12.> UNIT= 9. 1.,1.5,2.,2.5,3.,3.5,4.,5.,7., 1

5 9. > UNIT=z 6. 1.,1.5,2.,3.,5.,7., 1

6 6. > UNIT= 4. 1.,2.,4.,6.,1

7 4, > UNIT= 2.5 1.,3., 1.

8 2.5> UNIT=> 1. 1., 1.

For UNIT < 1. the following scales are plotted:

9 1 > UNIT: 1/2 10}, 10111, 10172, L

10 1/2> UNIT= 1/3  10°,10"7%, 10™%%, .

84n 1/n> UNIT= 1/(N+1) 10, 10'1® 104727 . (n < 6)

K4 is an index which indicates the position of YMINL in the table
of scales above.

Example: For NT = 5 and YMINL = 2, is K4 = 3, because 2. is
the third number in the scale for NT = 5,

If an error is detected, message and core dump are printed on
the 1443 printer. This arrives for incorrect input parameters
(YMAXL > YMINL) or if JST=0 and UNIT < 1/7.



3.13 SCALG

Entry point with calling sequence:
CALL SCALG (SIZE, Y, N, K, YMINL, DY, NT, K4, UNIT, JST)

Subroutines called by SCALG: FLD/FSTO

FADD/FSUB ; IBM 1800
FMPY ) library
FLN

MXMNL
DXLG

Core locations used: 98 (62 hexadec. )

Description:

SCALG

Subroutine SCALG searches the maximum and minimum
value of N values contained in the array Y with step size
K, increments them by 2-128 3n4d calculates their loga-
rithms (base 10). These results as well as SIZE and JST
serve as input when subroutine DXLG is called. DXLG
calculates the parameters ’DY, NT, K4 and UNIT and cal-
culates the minimum and its logarithm and stores it in
YMINL. Finally SCALG replaces the array Y by a new
one which may be directly plotted. The following formula
is used:

_ log(¥(1))- Y MINL
DY

Y (1)

There is no check for negative values in the array Y and
no check if I exceeds the dimension of Y.
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Entry point with calling sequence:

CALL AXIS (X, Y,SIZE, THETA, EBC, NO, YMIN, DY1, DL, NEXP)

Subroutines called by axis: FLD/FLDX/FSTO/FSTOX

FADD/FADDX/FSUB )
FMPY/FMPYX )
FCOSN/FSIN )
SNR ) IBM 1800
FDIV ) library
IFIX )
FLOAT )

FAXI )

FABS )

PLOT
NUMBR
SYMBL

Core locations used: 464 (1DO0 hexadec. )

Description:

AXIS

Starting with the point (X, Y) subroutine AXIS designs a
linear axis of the length SIZE in direction THETA (in
degrees) to the positive X-direction. EBC determines
the label of the axis, it is the lower address of an array
containing NO characters in EBCDIC format., For nega-
tive NO label, tic marks and scale numbers are drawn
on the negative side of the axis, otherwise on the posi-
tive side:

positive side
>~

O
0 negative side

Parameters YMIN, DY1l, DL and NEXP should be pre-
viously calculated by DXDY. YMIN is the functional va-
lue of the begin of the axis, DL means the length in cm
between two tic marks, DY 121 0NEXP jig the functional
increment between two tic marks,
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3.15 AXL.OG

Entry point with calling sequence:
CALL AXLOG (X, Y, SIZE, THETA, EBC, NO, YMINL, NT, K4, UNIT)

Subroutines called by AXLOG: FLD/FLDX/FSTO/FSTOX

FADD/FADDX/FSUB/FSBR
FMPY/FMPYX
FCOSN/FSIN

SNR

IFIX

FLOAT

FXPN

FDIV

FLN

PLOT

TABLG
NUMBR
SYMBL

IBM 1800
library

— N e e’ e e e’ e

Core locations used: 566 (236 hexadec. )

Description:

AXTL.OG

Starting with the point (X, Y) subroutine AXLOG designs

a logarithmic axis of the length SIZE in direction THETA
(in degrees) to the positive X-direction. EBC determines
the label of the axis, it is the lower address of an array
containing NO characters in EBCDIC format. If NO is
positive, label, tic marks and scale numbers are drawn
on the positive side of the axis, otherwise on the negative
side. Parameters YMINL, NT, K4 and UNIT should be
determined previously by DXLG. YMINL is the logarithm
of the functional value of the begin of the axis, UNIT means
the length in cm for 1 decade, NT determines the type of
the scale and K4 the position of YMINL in the table for the
scale (see subroutine DXLG).
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3.16 LINE

Entry points with calling sequences:
CALL LINE (X,Y,N,NX,NY)
CALL DASH (X, Y, N, NX, NY)

Subroutine called by LINE: PLOT/PLTIR
Core locations used: 72 (48 hexadec. )
Description:

The arrays X and Y contain each N values with step sizes
NX and NY respectively. These N pairs of values are the
coordinates of N points.
LINE Subroutine LINE draws a full line through these N points.
DASH Subroutine DASH draws a dashed line through these N points,
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3.17 MARK

Entry point with calling sequence:
CALL MARK (X, Y, N, NX, NY, EBC)

Subroutine called by MARK: SYMBL
Core locations used: 58 (3A hexadec.)
Description:

MARK The arrays X and Y contain each N values with step sizes
NX and NY and determine the coordinates of N points.
Subroutine MARK designs at each point the character
which is contained in EBC (left-hand side adjusted,
EBCDIC format). The centered symbols are specially
provided for this subroutine.
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3.18 SCLIN

Entry points with calling sequences:
CALL SCLIN (X, Y, N, NX, NY, XMIN, DX, YMIN, DY)
CALL SCDAS (X, Y, N, NX, NY, XMIN, DX, YMIN, DY)

Subroutines called by SCLIN: FLD/FSTO

FSUB ; IBM 1800
FDIV ) library
PLOT/PLTIR
Core locations used: 108 (6C hexadec.)
Description:

The subroutine searches N pairs of values in the arrays
X and Y with step sizes NX and NY and performs the trans-

formation:
_ X-XMIN

X1 = —DX and
_Y-YMIN

Y1 = __—DY

The arrays X and Y are not affected by the execution of
the subroutine.

SCLIN Subroutine SCLIN draws a full line through the points
with the coordinates (X1, Y1). »

SCDAS Subroutine SCDAS draws a dashed line through the points
with the codrdinates (X1, Y1).

XMIN and DX, YMIN and DY should be previously cal-
culated by DXDY.
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3.19 SCLIF

Entry points with calling sequences:
EXTERNAL CALCF
CALL SCLIF (X, Y, N, NX, NY, XMIN, DX, IFX, YMIN, DY, IFY, CALCF)
CALL SCDAF (X, Y, N, NX, NY, XMIN, DX, IFX, YMIN, DY, IFY, CALCF)

Subroutines called by SCLIF: FLD/FSTO )
FSUB )IBM 1800 library
FDIV )
PLOT/PLTIR
CALCF
Core locations used: 174 (AE hexadec.)
Description:

SCLIF

SCDAF

For IFX = IFY = 0 SCLIF works as subroutine SCLIN. If
one of these indicators is not zero the user has to provide

a subroutine :

SUBROUTINE CALCF (VALUE, NI, IF)

where VALUE is the calculated X or Y value

NI is an integer running from 1 to N and

IF has the value of IFX or IFY depending on whether V ALUE
is the calculated value of the X or Y coordinate.

The subroutine determines N pairs of values either from the
array X with step size NX if IFX = 0, respectively Y with
step size NY if IFY = 0, or by a user-written subroutine
CALCF if IFX and/or IFY are not equal 0. Then the sub-
routine performs the transformation:

_ X-XMIN
X1 = —__DX and
Y-YMIN
Yl= DY

The arrays X and Y are not changed by the execution of the
subroutine.

Subroutine SCLIF draws a full line through the N points
(X1, Y1).

Subroutine SCDAF draws a dashed line through the N
points (X1, Y1).

XMIN, DX, YMIN and DY should be previously calculated
by DXDY.
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3.20 SCMRK

Entry point with calling sequence:
CALL SCMRK (X, Y, N, NX, NY, XMIN, DX, YMIN, DY, EBC)

Subroutines called by SCMRK: FLD/FSTO ) IBM 1800
FSUB ) brouti
FDIV ) suproutines
SYMBL

Core locations used: 92 (5C hexadec.)

Description:

SCMRK

The subroutine searches N pairs of values in the arrays
X-and Y with step sizes NX and NY and performs the trans-
formation

_ X-XMIN

X1 = ———DX and
_ ¥ YMIN

Y1 = ——_DY

The arrays X and Y are not affected by the execution of

the subroutine.

Subroutine SCMRK marks each point (X1, Y1) by the cha-
racter defined by EBC (left-hand adjusted, EBCDIC format).
The centered symbols are specially provided for this sub-
routine.

XMIN, DX, YMIN and DY should be previously calculated
by DXDY.
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3.21 SCMRF

Entry point with calling sequence:
EXTERNAL CALCEF
CALL SCMRF (X, Y, N, NX, NY, XMIN, DX, IFX, YMIN, DY, IFY, CALCF,

EBC)
Subroutines called by SCMRF: FLD/FSTO )
FSUB ) IBM 1800 library
FDIV
SYMBL
CALCF
Core locations used: 154 (9A hexadec. )

Description:

SCMRF For IFX = IFY = 0 SCMRF has the same function as SCMRK.
If one of these indicators is not zero the user has to provide
a subroutine
SUBROUTINE CALCF (VALUE, NI, IF)
where VALUE is the calculated X or Y value,

NI is an integer running from 1 to N and

IF has the value of IFX or IFY depending on whether
VALUE is the calculated X or Y coordinate. In this case

X and/or Y are dummy parameters.

The subroutine determines N pairs of values either from

the array X with step size NX if IFX = 0, respectively array
Y with step size NY if IFY = 0, or by a user-written sub-
routine CALCF if IFX and/or IFY not equal 0. Then the sub-
routine performs the transformation:

_ X-XMIN
X1= DX

_ Y-YMIN
Y1="—F55—

The arrays X and Y are not affected by the execution of
SCMRF. Subroutine SCMRF marks each point (X1, Y1)
by the symbol defined in EBC (left-hand side adjusted,
EBCDIC format). For parameters XMIN, DX, YMIN, DY
see subroutine DXDY.
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3.22 SCLLG

Entry points with calling sequences:
CALL SCLLG (X, Y, N, NX, NY, XMINL, DX, YMINL, DY)
CALL SCDLG (X, Y, N, NX, NY, XMINL, DX, YMINL, DY)

Subroutines called by SCLLG: FLD/FSTO

)
FADD/FSUB ) IBM 1800
FDIV ) library
FMPY )

FLN )

PLOT/PLTIR

Core locations used: " 124 (7C hexadec. )

Description:

SCLLG

SCDLG

The subroutine searches N pairs of values from the
arrays X and Y with step sizes NX and NY and performs
the transformation

log X-XMINL

X1 = 5%
_log Y-YMINL
Y1 = oy

without changing the arrays X and Y.

Subroutine SCLLG connects the N points (X1, Y1) by a
full line.

Subroutine SCDLG draws a dashed line through the N
points (X1, Y1).

For parameters XMINL, DX, YMINL and DY see DXLG.
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3.23 SCMLG

Entry point with calling sequence:
CALL SCMLG (X, Y, N, NX, NY, XMINL, DX, YMINL, DY, EBC)

Subroutines called by SCMLG: FLD/FSTO )
FADD/FSUB )
M 1800

FDIV ) IBM 18
)
)

FMPY library

FLN

SYMBL
Core locations used: 108 (6C hexadec.)

Description:

SCMLG The subroutine searches N pairs of values from the
arrays X and Y with step sizes NX and NY and per-
forms the transformation

log X-XMINL
DX

_log Y-YMINL
Yl= DY

X1 =

without changing the arrays X and Y.

The subroutine marks the N points (X1, Y1) by the
special symbol given in EBC (left-hand side adjusted,
EBCDIC format). For parameters XMINL, DX, YMINL
and DY see DXLG.
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3.24 LINSC

Entry points with calling sequences:
CALL LINSC (X, Y, N, NX, NY, IX, XMIN, DX, IY, YMIN, DY)
CALL DASSC (X, Y, N, NX, NY, IX, XMIN, DX, 1Y, YMIN, DY)

Subroutines called by LINSC: FLD/FSTO )
FADD/FSUB)

FDIV ) IBM 1800

)

)

FMPY library

FLN

PLOT/PLTIR
Core locations used: 132 (84 hexadec.)

Description:

The subroutine searches N pairs of values from the
array X and Y with step sizes NX and NY and per-
forms the transformation

X-XMIN log X-XMIN

X1 =S50 for IX = 0 or X1 = o for IX = 1
_ Y-YMIN _ _log Y-YMIN for IY = 1
Y1= =5y forIY=0or Yl= =y

without changing the arrays X and Y.

LINSC Subroutine LINSC draws a full line through the N points
(X1, Y1).

DASSC Subroutine DASSC draws a dashed line through the N
points (X1, Y1).

This subroutine permits the plotting of linear, semi-
logarithmic and logarithmic designs. Parameters
XMIN, DX, YMIN and DY should be previously calcula-
ted by DXDY or DXLG.
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3.25 LINSF

Entry points with calling sequences:
EXTERNAL CALCF
CALL LINSF (X, Y, N, NX, NY, IX, XMIN, DX, IFX,1Y, YMIN, DY,
IFY, CALCF)
CALL DASSF (X, Y, N, NX, NY, IX, XMIN, DX, IFX,IY, YMIN, DY,
IFY, CALCF)

Subroutines called by LINSF: FLD/FSTO )
FADD/FSUB )
DIV ) IBM 1800
1
)
)

FMPY ibrary

FLN

PLOT/PLTIR
CALCF

Core locations used: 202 (CA hexadec.)

Description:

The subroutine determines N pairs of values either from
the array X with step size NX if IFX = 0, respectively
array Y with step size NY if IFY = 0, or by a user-writ-
ten subroutine CALCF if IFX and/or IFY not equal 0.
Then the subroutine performs the transformation:

_ X-XMIN _ _ log X-XMIN _
Xl-—————DX for IX =0 or X1 = DX for IX =
_ Y-YMIN _ _log Y-YMIN _
Yl——DY for IY =0 or Y1 = DY for 1Y =

without changing the arrays X and Y.

LINSF Subroutine LINSF draws a full line through the N points
(X1, Y1).

DASSF Subroutine DASSF draws a dashed line through the N
points (X1, Y1).

For parameters XMIN, DX, YMIN and DY see DXDY and
DXLG.
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3.26 MRKSC

Entry point with calling sequence:

CALL MRKSC (X, Y, N, NX, NY, IX, XMIN, DX, 1Y, YMIN, DY, EBC)

Subroutine called by MRKSC: FLD/FSTO 3
FADD/FSUB IBM 1800
FDIV ) librar
FMPY ) ary
FLN )
SYMBL

Core locations used: 116 (74 hexadec. )

Description:

MRKSC The subroutine searches N pairs of values from the

arrays X and Y with step sizes NX and NY and per-
forms the transformation

_ X-XMIN _ _ log X-XMIN

X1 = “TDox for IX =0 or X1 = DX for IX
_ Y-YMIN _ _log Y-YMIN

Y1 = Dby for 1Y =0 or Y1 = DY for IY

without changing the arrays X and Y.

The subroutine marks the N points (X1, Y1) by the special

symbol contained in EBC (left-hand side adjusted, EBCDIC

format). Parameters XMIN, DX, YMIN and DY should be

previously calculated by DXDY or DXLG.
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3.27 MRKSF

Entry point with calling sequence:
EXTERNAL CALCF
CALL MRKSF (X, Y, N, NX, NY, IX, XMIN, DX, IFX, 1Y, YMIN, DY,
IFY, CALCF, EBC)

Subroutines called by MRKSF: FLD/FSTO
FADD/FSUB
FDIV
FMPY
FLN

IBM 1800
library

N N N

SYMBL
CALCF

Core locations used: 180 (B4 hexadec. )

Description:

MRKSF  The subroutine determines N pairs of values either
from the array X with step size NX if IFX = 0, res-
pectively array Y with step size NY if IFY = 0, or by a
user-written subroutine CALCF if IFX and/or IFY not-

0.
Then the subroutine performs the transformation
_ X-XMIN B _log X-XMIN _
X1 =~ Dbx for IX = 0 or X1 = DX for IX =1
_Y-YMIN _ _log Y-YMIN _
Yl——-——DY for IY = 0or Y1 = DY for 1Y = 1

without changing the arrays X and Y.

The subroutine marks the N points (X1, Y1) by a special
symbol given in EBC (left-hand side adjusted, EBCDIC
format). For parameters XMIN, DX, YMIN and DY see
DXDY and DXLG.
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3.28 DESSN

Entry point with calling sequence:
CALL DESSN (X, Y, N, NX, NY, M, MX, MY, SIZX,SIZY, EBCX, NOX,
EBCY, NOY, NC)

Subroutines called by DESSN: FLD/FSTO ) .
FSUB ) IBM 1800 library
MXMN
DXDY
AXIS
SCLIN/SCDAS
SCMRK

Core locations used: 334 (14E hexadec. )

Description:

DESSN Subroutine DESSN produces a complete plot of M curves,
each with N points, with a linear X-axis of the length
SIZX and a linear Y-axis of the length SIZY. Both axis
are starting at (0,,0.). The X-axis is labeled by NOX
characters given in EBCX, the Y-axis by NOY charac-
ters given in EBCY. If the character count is negative
tic marks, scale numbers and label are drawn on the
negative side of the axis, otherwise on the positive
side.
The coordinates of the M curves are found in the following
way from the arrays X and Y:
The first curve is determined by the array X and Y with
step sizes NX and NY. The start coordinates for the follo-
wing curves are found by incrementing the start addresses
(positions in the arrays) of the preceding curve by step sizes
MX and MY.
The meaning of NC is the following:
NC = 0 indicates that the points are connected by full lines,
NC = 1 indicates that the points are connected by dashed lines,
and NC = -1 indicates that the points are marked by centered
symbols, defined by the subroutine. The first curve is marked
by +, the second by x, the third by %, the fourth by 0 and the
fifth by © . If there are more than 5 curves the symbols are
repeated.
Furthermore if SIZY is negative the axis are not designed
and the scaling constants of the preceding plot are utilized.
This permits to design several curves with different para-
meters in one design.

It is important to note that the arrays X and Y are not
affected by the execution of DESSN,
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3.29 DESNF

Entry point with calling sequence:
EXTERNAL CALCF
CALL DESNF (X, Y, N, NX, NY, M, MX, MY, SIZX, SIZY, FIX, IFY,
EBCX, NOX, EBCY, NOY, NC, CALCF)

Subroutines called by DESNF: FLD/FSTO ) IBM 1800 library
FSUB )
MXMNF
DXDY
AXIS
SCLIF/SCDAF
SCMRF
Core locations used: 340 (154 hexadec. )

Description:

DESNF For IFX = IFY = 0 subroutine DESNF has the same function
as DESSN.
If one of these indicators is unequal zero the user has to
provide a subroutine
SUBROUTINE CALCF (VALUE NI, IF)
where VALUE is the calculated functional value,
NI is an integer running from 1 to N and
IF has the value of IFX or IFY depending on whether
VALUE is the calculated value of the X or Y coordinate.
For M greater 1, MX and/or MY is added to IFX res-
pectively IFY to define the second function for the second
curve etc.
Attention must be paid that initial values in CALCF are
not destroyed because the subroutine is entered twice for
each coordinate - the first time for searching the maximum
and minimum value, the second time at plotting time. VALUE
must be a well-defined function of NI and IF.
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Examples:
A:

The X-coordinates have the values 10., 11., 12.,...

1f there is no place to store these values the following user-written
subroutine may be used:

SUBROUTINE CALCF (VALUE, NI, IF)

DATA X0/9./

VALUE = X0+FLOAT(NI)

RETURN

END

B:

The function Y = SIN(X) * EXP(X) is to be plotted.
The following statements fulfil the requirements:
main program
EXTERNAL CALCF
CALL DESNF (0.,0.,N,0,0,1,0,0,S1ZX, SIZY, 1, 2, EBCX,
NOX, EBCY, NOY, 0, CALCF)

subroutine
SUBROUTINE CALCF (VALUE, NI, IF)
COMMON DX
X = FLOAT (NI-1) * DX
GOTO (1, 3),IF

VALUE = X

RETURN

VALUE = SIN(X) * EXP(X)
GOTO 2

" END
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3.30 DESLG

Entry point with calling sequence:
CALL DESLG (X, Y, N, NX, NY, M, MX, MY, SIZX, SIZY, IX, 1Y,
EBCX, NOX, EBCY, NOY, NC)

Subroutines called by DESLG: gls_,[]IDéFSTO ; IBM 1800 library

MXMN
MXMNL
DXDY

DXLG

AXIS

AXLOG
LINSC/DASSC
MRKSC

Core locations used: 414 (19E hexadec.)

Description:

DESLG For IX = 1Y = 0 subroutine DESLG has the same function
as DESSN. If one or both indicators are equal 1 the corres-
ponding axis is plotted with logarithmic scales. All other
parameters are the same as in DESSN.



3.31 DESLF

Entry point with calling sequence:

EXTERNAL CALCF
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CALL DESLF (X, Y, N, NX, NY, M, MX, MY, SIZX, SIZY, IX, 1Y,
IFX, IFY, EBCX, NOX, EBCY, NOY, NC, CALCF)

Subroutines called by DESLG:

Core locations used:

Description:

g;f%éFSTT);IBLA18001ibrary
MXMNF
MXMLF
DXDY
DXLG
AXIS
AXLOG
LINSF/DASSF
MRKSF

426 (1A 8 hexadec.)

DESLF For IX = 1Y = 0 subroutine DESLF has the same function
as DESNF. If one or both indicators are equal 1 the cor-
responding axis is plotted with logarithmic scales. All
other parameters are the same as in DESNF,
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1

PAGE

SUBROUTINE AXLOG

- 144 -

234567890123456789012345678901234567890123456789012345678901
COO0OOO OO mirdpmd i i i = NI N AN AIN AN AN N OO NN NN T T 3 T 3 3 DD D nininnin oo
000000000000000000000000000000000000000000000000000000000000
OODOOOOOOOOOOOOODOOOOODOOODOLOOOOOOLOOLOOVOVOVLVOOVOOOVOOOOOOVOOY
0000000000000 00O0000000000000000000000000000000000000000000
D A P A U D P Y O A R P P T DR N O DR A O Y Y PR DR B DY DN R O Y R D I N PR DU R DU P DU e B e D e S e e g
Pttt T2t T3 T2 050 00,073 0035007030032 370373, 073 0 70 0.0 0 0. & & S S 5 0 S 0.8 & .8 & 0 8.4
ST - C- - C-¢- - - 8- ¢ - - - - €-¢-C- - €-C-C-¢-€-C-£-C-C-€-C-C-C-C € - ¢ -C-L-¢ L -C-C - ¢ - 4 0 -9

3 3¢ 3 3t 3 3¢ 3 3E 3F 38 3F 26 3 3 3 3F 3E 3¢ 3E 3E 3 3¢ 3 3 3 3¢ 3

#* 3 3*

#  ¥# W o < #

#* - o Z W Z0 #

#* 3# = g Twvy —~g #

#* 3 z - - FO #

#* - [« 4 vV X D> 3¢

3 o3t - < xo < o #

#+ O Z - v wgIgo o 3*

3 P-3t -t V) =NV JULW e 3t

#1103 = Xt Q) I 3

N3 > W IXX<IWWh LIV -

# O3 - T LI D xO 3#

#+ O 2 = w g Ju e 3t

3#* N3 Z o ITwwT <<0OJ0xE #

#  ¥# - ZW FITOWwW> SO0 #

#* Q3 (@] <O —— O 2Z20 3

HE faa] u [V OV oZ 3t

#OH# WL -~ WU LOoOZO=—~ Om 3

#OH# o~ V==~ 00 OO0oFuWZ 3t

3t 3 <[ = NIXTIT X~dgO I 3¢

#* <3 -z —~ZI—WdW— D b #

#O#* wo O=~ O~ QW2 3t

# # T - NOWZOURDITNZJIAa—~Z #

# o H# =~ OCXTWZJID0O—~XD>0OW 3#

# O [ "4 O I IZ0TO—O I #

3 W3 w #*

#  # ~ 3

#WNH — 3*

3# Wt w 3t

# 23 - #* [+ 4 [« 4

H — 3t > 3t [ 4 1 L

#—# O W - (&} < - #O A= O | « < ~N o -

#D3F O Ol > o LW p— z = #$0O +++0 O 2 4 X W - i o+ | x Z

HO# I Z| - - NW O — —- o =N O X XN WO ) e o |

#ardt X Wi (&) > =THO E£ 32 #X cdxax > X I> =~ T @ 0O0Z~&0Z 0O X

*BM < w“ o RAXY VFWZ X ZXD #AOXXXIELOXX—>>NNN—FTWNZ L~ L= N Z O D=1

#* 2D - #*

##F W W X W 3# L eV A L TV [s e X [ONT QNP TN T SN T NE L T NE ToNE TN ] Ot O\ =t O\t

# # Z NIZ2L 4 #* o e P ) — _- - dg Lo I ]

#OH# |1 [= 6] 3

#O# P Olxa T 3t

#O¥#¥ O Zikd wad # XXX XXXOOO0QO0Q0O0O0O O OLVXXJILO OO0

=i O =g NCOLO OOOLL O LVOL #ZOFFFFOOOOFOFFOFQFQFOFVFO A FOFAQ.

¥ O X a1 00 VOQO QOO0 O 000 HWOUVVNNAAL AN ANV AV dN dNBNZE NNV N G

HEH o JIW < 3

¥ O | o . ¥ O

=t U O~ N # O

#+ 3

#+ 3 i X o —

36 30 36 30 3 3 3E M 3 3E 3 JE FE I I I I <[ <
M~ L= Ogh~0O — N M n NG n O M~
0 VOOO0OWwO (o) o o o am o O O
NN b O—~0O O o o O o OowN o O O
M OO0O00000O o o O o OO o O ©

Q000000000 LONWLOYODFTOOTDONOIOTOWO.
COOOCODODVOUDOUL DW= OU OO~ DO U O i O ¢
~NOQWU N0 AOdIOIIOIOIL~NINANOOOONNANIO N
COVVVVVVLOOVLOCLOLOVLAVLAOT O =SACQLVLAV:.

et i = O O o o O O i o O ©
000000000000000OOOOOOOOOOOOOOOOA

CO—MNMTDOAUL OminN TN+ DIDVAOUL ONFINOMT UL
COOOOOOO OO rmd o rmed et el el gl e e =t e=d =t (N O\J O\ VYOI O NI NI NI NI €
slefelololololololololelolelelelolelolololololclal> ol ol =ta]l=1:
ololololalolslolalelololslelsle ool o ololo oo oo Yo 1= = 1=]]



2

PAGE

»

SUBROUTINE AXLOG

- 145 -

OFNOSOTO~NMIFINONOTO~NMFINONDTO~NMOFNONDIO~NMINONORO~AIMNFINONOOO~ANIM
VO OO O OO NP0 ONDODDDRPTRCRTCTRROCOCOCOD O D rmt ol i it gt b gt vt gt =t (A N O
elelelelelolelolelelololelolololololalolelolololololololololeloY oo = Lo Y o PP R p v pit s S g i R M P RS R P
LG I G I L L G L T T L T T T T T T T T T L T L T T L T T O T L Y L T T L T Y L Y Y L ALY O T YL I Y LT T T YL I Y L YD YL I YL YL Y L)
0000000000000 00000000DO00OD000O00000OD00O0O000O0OO0000O00000O0O00D
e ddd el DD DD D ) D D J D e D D D
3¢ 2K 23 22K 23 3 3K X I X I I IO I I X D I 2 I DI 2 I DI 2K D I I 2 3 3K I D 2 D D DI I I 2 D DI DI X XK
L-0-@-E ¢ -0 £ -C-C € -0 -¢-C-¢-¢-C-€-C-C-C-£-C-C-C-L-C-€-C- - C-£-2-C-C-C-C-C-C-2-C-¢-C-£-C-¢-C-¢-C-¢-¢-C- - - - ¢-&-¢-C-C- 284

N NN N

CALCULATIONS

PREL IM.

3 3¢ 3t

< < Z

a0 - 0 Vo Z O (el
OWDO=AWaOIQOITI—IF-FIX-I
ATNONTAIEITVNFOVNEFVEVEZNE-
LhLOWULWLEL VUL LOLBnLnew

W W W W W uw g J uw uuw
0 O O O O O JO J O OO
OO O OO OO IO OO
OO O IO YO IOV IOV IO IO

3580
895
580

9540

3580

0
8

Nelas)
FTON=NLOOIOVDOIONI T
LILnOoWoOOW oW olnow
= O =t O OO =00 =0 = O med (\J O =i
(olololelolalelolololelolalal Nola)

17A00

o
o
o
4
()
4

0 064C4000
01F2

0 068A4080
0226
068A3580

2
1
2
1
20
1
20
1
2
1
2
1
3
2
1
3
1
2
1
2
2
1

OO0 WL O=ANMIFINOOPIOOWL O mi
333333%44444 N R N
elolelolslel=lolololololelol=lolelol=lol=lo)
COO0O0O0O0O0000O0OO0O00

~
X + XEX X
—>4+0= W>+0 O3
Oo=~aI-IoNaAaIOS+
FAZTFVFO=Td+Nd N
woduwuouwownuow XX Xadg

- e~

W W W W o ow
X0 0 O 0 o o o XX
Ot OO OO = O=~O—O Q0
P I e P [ o P o P [ P [ P [ P T > 29>

N

L=

O M~ M~ O M M~ I~

O N «« O N N <«

O @ W O & ~ n

S o o s 2 BEES. J E. A]
QOUWIIWOO LT WIFTNO
LYWnNwWowduwnwooowouw
et \O =t \O =t O =40 =4 \O et \O =t D it =t O
VWOOOO0OO0OOOOOOOONMNN

O Ot (\J rmerd (\J red (\J 1med (\} eed (\Jed \J =t ©Q O

A0~ OO CDOOWUL O
nununinininI I VIO OO
elelalelolelalalolololelolololela!)
COO0000O0OO0OOOOO0O

XL=0,

- - o«

o o Y=
JaLn NN
A X> O XMW

N

- - W
-l -l —Qom
LOLVOIOLVO ==
LOODLVODOVIL

68CO
8Co

0 )
QON-OILVOOY
JwiumnmFroomnag O
Pt O\ =t = YO L
~NOOOOOO=OD

0 064C4000

30
1
1
1
30
1
1
1
0
0
2

OO~ OIDOO WL
VOO0V "N OOVOV OO
(ol=lelolelolelolalele)
00000000000



3

PAGE -

SUBROUTINE AXLOG

- 146 -

FNOSDOO~ANMEFNONDOO~NMFNOORONMNMTINOMNDORO~ANMNFNOMRCO~NMTINONDOSO-NMG
NANANAMN OO OO MNOS F T FF T F F F DN DN DA AILA LA OO 00 00 00 OO NI s I PP - 00 0 0000 O
Pt et =t gl ¢ g =t et e gmnd e g et o] #d g el g Pt g £ pmad = pumnd el ed Py 9y #d ] 12 g e e P gl £ gd v ] P e ) ed Pl g 7o g Pl ] 5 ) 7] o) e ek e ] el
G%GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG
0000000000000 00000C0000000000000000000000N000000NN0000RR0NOQA0O
dodadgdad dd dd dd e e e e e S D D D S e bl S S e S A ) d el ed
3¢ DC D D D I I 2 I I I D I 2 2 2 3 2 I 2 I K D IC HEIE DK 3E 2K 3 3 2 D 2E 2 2 2E 3 36 2 3 3¢ 2K 3 2 32 22 D 22X XX XK
A AL ICAIL AL LI IALLL AL IALILALILLCILLILLCLCALALLCA LA LCILLCLLACIC LI A LA QL AL LI

—i

xe o< x | o« [ 4 o [« 4]
11 i | - | J | | -
-t e e NN e = O =N NN — NN et
ZXJZ | AAXZ0Jd d WX Z0IEEF OIS | JDOCOJI+
it Z e o Z 0N~ —Z2Z o2 Z00—Z0WZZ «OZDO0—ZZ «» Z2Z2

FUIITONETJNENETIINE T _INENENFNIZNJINOANEEINIE
> XU LW > IXH XU UL >UW UL OWS> > >ULow > >Im>X #

N
-t

N
-

NN N
-

N
-

[gV] N

-

w LU W LWL W Wuw u Ww W w

00 O Om o OXX O © o0 W O © ® OF0OXxX
O~ OnQA=—O— OO0 OO O~OQVO=O~OQVNJIFOO
O IN AL IO O JOEET JJIQ IO J0IO I IO IQIQIDNNEE

™ <

< <
o N MmO O O mo © © © QO O © < 0
) ® OF © oow OF © ¢ ® 00 ® ® o w
3 © OV Wn O~ QO N G In 00 O o -
ey © VN ™ o0 ON M N M OF & ™ o o
WOVWOLOVDIVLNOUL OUBVVILDVICUNOUILIVIUINDOO-D
L et et et ot et o F OLL O L Nl O =i F DL DL VO OU N F 1L OO U NNINO O
O OO NN O et 0 it N F O OO O BB A OO i D ANO e N QO+ O
CODUVTLVOOOOCUVFMMUOOO0OCOOOOVITOOOCOORT AN

0
0

o - OO O —e— O O © © -0 — -
—~NO OO ONNHNHOOOOONNFHNHNmN~OOAI-NAN~OOO00 O

C~NMT O DO IDVOL ANMNTNON O CDOVAL OmiNMNMTN OO IO
ol e i e e et e b e e et Lo e L oY o e o X o X oY o T o e o Lo a T e Yo YooY Yo aY e ¥ Yo X S
0000000000000 P00000000000R0000000000yg
0000000000000 000O00OCOOOOOO0OCO0O0DCOSODS

T
= - a - Qa
dLOD J> Z>00 XId>00~
ZO+Z0Z0Z00 00 —OmO=2Z
TANEJETOXE~CA UL JQO~NE

XU L XUW>ULowuwoOuwOmsmuwuy Qu >
o

WU W W Jye W ouwuwuw w
DO O O o O OO o

OO bt et () ot (Yt () €L Pt (L Pt () et it bt () =t )
A QIO JOV IO N JIIO IO

(Slelelolololela]

O O O 0o O 0O ©o
O OO O = Ot 03 O\ = O\ 0N N O\ md (N

QWL O~ANMITNNOCIBUAWL O,

00 gdAIAIIL I LI Id L LI LD
WOOOOOOOOOO Q00000 B
D000 0ODO0OO00O0ODO

E

3# #

BEGIN TO CALCULATE AND DESIGN THE SCAL



4

PAGE

k]

SUBROUTINE AXLOG

- 147 -

NV~ O~NNFTNONOPO~NNMFNODORO~ANINTNOORO~ANMENOMOTOANMIFNONS OO —ANME N
DOVOONTRCR PN OOOO0OCOO OO rmitr rmd rmd g rd g el ey = Y NI NI N NN Y Y NN YO NN G T T S
ol g e o 1d e e et et g et e el ed =t NS OO O N NN N O N N TN NV TN TN O NV NN ENIT N T N L NI NN NN L NV N g N
QOOOOO OO IOOOLOOIOOOOOOOOOOOOOOOOOOVOOVOOOOOOOVOOOOOOOOOOOOOOOOOLOVO
0000000000000 0000O000000000000000000000O00O00000000O00000O00O000000
S s N Y DO U O O T R DO R T T O O P T o A O Y DU D e O Y O Y A DO U P O O O P Y QO O U QO |
€3¢ 3¢ 3 3C 3 I DI 33 I 2 3 X I I IE 2 I 3 3 X D D 3 I IE 2K D IE 2 DI I 2 I DI DD 3D 3 D D I D 2 DK 2D XK X X
L0 C-C- - €O O ¢-C-C-¢-T-C-C-C-¢-C-C-C-C-¢-C-C-0-C-.¢-C-¢-C-L-C-C-C- L. C-8-C-¢- - €-C-C-C-C- &~ - - T- 8¢ - T- - €-¢-&-&- -4

(L]

-

[a 5]

<{

—_

L)

-

x

[an]

-

%)

2

<

w

T

o
11 <
X} O O v ~ N + O X X
) e O ~H X+ +1dd XO>—~e O O
+004+0NNN +3# | ™ INZZ OoToooxXOd—+
et | O S+ I NAVOZEIFTI I-FTEZZI+NT >
ZY L2 # N\~ O# Y Z i ZY > | LWL O =N XL X NI
o —e—ey NN~ —
- - -

- [T TS wi
VOO VXD OF OCOXmM O XP® o XX

0 VNFCIXOVOOD F=d FOFEOOOQ™—O—~OA0D
AVNONOODODE JINNNVN N LD LDEJJIOJOXE

n
- O O~
3 2 < a<dq
@ M~ o O O O™~ M~
o O o O O MmOoN <«
— ¢ o O < NO~ 0
O o 4 ~ O ™M
VDOVOIFTE OO0 VNOONONLVLD~NWONTWITNNM
QN~OO0 OOoNOoNNIINANNLYIWNOOINOOOWOW
ONOLOM NO~NONOOONA L= 0~ 0N NO O et =i O
LT AN VOV DULVOVOOOONMNOOOONM
- O o O O ~00 O
OO00OM © 0000 OCOCOONN~ONNMN=OO

ANV OO MDDV OWL O~NMFTINONMCCRUOOWLWL
fealealsolaalealealcatealealaalcalceleal: o) o[BG (SIS SIS (SIS SIS IETETE TS TS
0000000000000000%0%0%0%0%0%0%0
olaleolslolololololololelalclolololololololclolo o falo oo Ta)

- -
(] o +midt | O
JqdND  NEmENN
A X> YO X > Y ZIXY T
o
- -
- )
4 | OV
CLLVAVLVOND O

LOO0OLOQAQ JRVIND

~NOOO~OO0OLITLOY

o o — —
O rd el e e el OO OO O

oM D0 oW
(alalalalalaYalalalalaalal
(elelolelololol=loleloleTo)
elelelelolololoToloTo ol

o > x
- &3 > OF -
(- Nallal-N.Ws yall J -8 Faul-H
T O=Z0 X T4+ NI X
Il LO~ILOu NI XWXuWwoO

—
o«

W . M. WL W W
X XX 0O O @ o
[l [Sala L IS L IS L TSI IS 1)
HNOXT T IO A0 N0 L0

@ (o)}

L= <

O ¢+ O~~~ ~ O

O m O N N «a O

O N O g -~ v O

4+ O ¥ M ¥ 0 ¢
LUWONOOVOFTWITOAI
TR lele X P Ielal. JITR o
O\ OOVN OO~ Q= O\
VOOMMOOOOOO0000

O ~ O O O O O

QANFAOO A\t O\ (\J =4 (\J =l (\f /i

AT OO OOWU O
LU LU WU U W A Ut W L
[elelolololelolelololellolole]
[eleleleolololololololololalela]



5

PAGE

SUBROUTINE AXLOG

~ 148 -

OO O~NMAFN OO OANMINOSDOOANMIINONDVOO~NMINONDORO~ANMTNOMNOVOO=NAOTIND
4444555555555566666666667777777777888888888899999999990000000
OO N OO A A O AN A N N A O AN AN AN A N NN O N N N AV O NI N N NN NN NN AT N N LN Y e 09 e en 00

OOOOOOOOOOVOOOOOOOOOVOOOOVOOOOOVOOLOOVLOLOOOLOOOOOODVOVOOVOOOODOVO
0000000000000 000000000000000000000000000000000000000000000000
DN e D Y O N U A O A DA N RN A RN N N R AN AN RN RPN DAY DO AN DAY DU DS N NI RN DU P DU DU RS PR DR DR - DR P B D B B e e e i e
3¢ 3¢ 3¢ 3¢ 2 2 2 2 I 2 I 3K 2€ 2 2 2 2 3 2 2 I 3 3 2 I 2 I I 2 23 2K 23 2 2K 2O I 2 IE 2> XICRICRIC XXX
P -0 ¢- 8- C-C-8-C-C-.C-C-8-C-C-C-C-2-C-C-C-C-C-C-C-C-C-C-C-C-¢ -C-C-C-€-C O -C L -C - -C 0 -C € C-C L -8 C -

-

L1 TABLG

LDX

MEANS

~N 0
XX X - o x|O O N - N X4+X X
>+0303 ~QOo0OND - O {t «dJd O > OO —= > 0OdJ Od0ON N>=0 O . w
AT+ + QZOQO~ZX N=Z FONNDONN # Q3 TOZ2-2Z22Z2=2-2 DZ-2 QOZ20TQV-0 O OoOnN
FTr-ddNgd QJELCONTIDILLATINF-Z~AIL | O 1 NI FICENEJOCVE NEIVNEVIIIFA+N+ — _gre
LOWXWLWXNGUL UL OUW>ZX > > X XYM 3 Nmidt | W3 YUW>W>LLOW> WO >W> | LWL XWXNG uwwn

- ~N = . - —
- d - -

w uw w w uw uw g - W w uw Ju uw w w Ww uw uw uw W
O O @O XXX 0 O J WO XX X oo a0 o O M X O O @ XX o
== O™V ILOLLVLOLVO VNUIXONQD™VO™OV—OC=O™0 =O=—OQ—QO=O™OOO0 O
OO0 T T JIOIOIOVO00000IMDLVO0DET JIOT I0IOVIOID DI IJIDIOIOJIDEE IO

(3] ) <3 n 0O

o a - o)) o

< z b4 #* g g #*
M~~~ o O O o N~ © O NO ©O OO O o © O M~ M~ I~ o
N N © © o o -~ 3O ©C O ~O W OY © ® @© O N N <« o
g =~ N S =~ in O - -3 © O == In OO0 0 o wn O g =~ 1 o
~N 3 ™ 4 3+ 0 3 o oOoN ©O &+ OF m 1o ™ S ] 3+ M~ 3¢ ™ L
HIFTITIITNOOWT OO~ ONOTOOONOY O~OWOONTWIWOOTAd]Id OO CUO~OTOIONY OO
NWOWOWOWITLOOD O WW~NLOMOINMO OO0WL FOO00ULIOUT~O0O0L DULOOULIFOoONLOWOWOW Fu
VO~~~ OV~ ONONN—~N=NANTANOM NON~NOOFTO—O~NOONOV~ V~ON~NONO~NO~ OO O
COCOOOMOO0O0O0O0O~HOOOCO0LRYIN VOMNSOOMOOOOOOOO0D OO0 YVOOOOOO0OMS OO

o O O o O O © — —-O . ©O O ~0 O OO0 O
NN A NEAOQ O NN AN A N el e e = QO OM O OONOONNMMNANA NN =t NN N O O

~ONOFTNOO IO VOWL ~NMNOFNOSCCOWOOWO ~ANMNOMN O OO W LO~NMOITNONMNOOTgqoOD W
LWULWULULULULULULULULULULULULULOOOOOOOOOOOOCOOA A rmirdmimim mimimit 1O ONANONANANANNANNNNNN NN
OCO0OCOCOCOOOO O ittt i ol g g e =l e e et g = e g el el el g el e el e el e el g el ey
COO0OO00OCOO0O0O0O0CO00O00OO0CO0OO0OOOOOOOOOOOOOOOOOOD COOOOOOOOOOO00D OO

0
0]
0
0
0
0
20
1



6

"PAGE

»

SUBROUTINE AXLOG

- 149 -

MOCO~NMITNOMNOTO~NMGENONDCO~NMINONDOO~NMENONDTO~ANMINONORO~NMGNO N
OO O it et i =i e Y NI N AN AININ O NN VOO A N NG FF F T INNDN DN NN DNNDY OO 00 00 O
DA la I Tl T T Taa L T s T s I Dt i i it s el a i il Ll B nala i e b na i e B bl Al a tas
VOOV OOVVVOOVOVVOOVOOOLOVLLLOLWOLLVLOVLOOLLVLOLLOVLVOOVVLOLVLLLOLOLLBLLLVLOLOVLLVLOV
0000000000000 0000000000000000000000000O0N00000000000OD000000000
- e ) d e el ) ) ) ) ) ) o ) ) ) ) ) e e ) ) ) d )
2€ € 3¢ 3¢ 2 € 2 5C 23 3¢ 2 DI 3¢ 3 2K D 3O 2D D I 2D 23 5 < 3¢ E 2 2 3¢ 3 2 3¢ DI 2K XK 3 DK 3¢ 2 2 DK DI < < I I D DX ¢ D¢ ¢ XK
S-S E E - E o e g -C -0 C-C-C-C-¢.0-C.¢-C-C-0-C-C- - ¢-C-C-2-2-2-C- - -C-€-C-C-C- - - 0-2--2-C-¢-2-2--2- - 2- - - &-2- - L~ ¢

[« 4

N | @«

| + N —o |
O O ONN e« —~+ - |-
QD 2200 + N [T ZaZoawn
CONJNETEG A= OONNE~E J—O0
LOWLXUWD>>IAXI>YZIAIYXYM>O>u O

o N NN

) PRy |
w W w -

V8
o @ @ Q=4 VO OFOCo0Om X
=) =)= ONIOLODNNOF J-OF—0O0
QDD JDVOOQ NN INNNINIOE

N

—]

<
o O O no qON o
O ® ©® g0 DOV o
—~ O 1n — 0 (elalal o
- S Y 3 o0 (elale] 3
FTUOCUWIO VDO CU~OVOVLVOOTTOWN
OO0 WOMONNTOOMONONOANTNT~D
OO~ ONNOMAANTOONOOLILOND
OO0 UVUTHOOOLVITITLVO~DLVOOOMN
o O O —O d et =4 (@]

Nt Nt Nt OO Nt = O O 0000000 N~O

OHANMTNOVNTDOOWONTNOMOIDO
ANOOAOAOAOOMOOMETTETEITTITS
7 g = g =t g = gy 7 g = g g o g g ey
loYololelolololelolololololololeolalololalalelo Lo

<
o aNX 4+ X X XX X -l X3 X
M W>00 O ~>+030¢ [a0] O -~ -4+ 0

caoNQAAIOT+00AATO++ ~X N=ON oA T O
A ZNITE A+ N ITZEFAANG DA TOEGT IAT A
| LO~ULOL UL XL XL OLOWXW XNINX>OFWXY | Lowow
- - —

-

w [V RV S U SV SO T S R | T - w U ow
XM XXM 0 0O 0O O O O @O XX X0 o O
(]l S lalal (BlolBlo (Bl Bl Bl Bl /Bly/Slalal- (S8 [BISIS/al Bl I8l
O ET IO IO IO N0 IO A0 JOJOETOVOOOOOOd0A0
O Y ™M
NN N N

*qg < <

O ¢ O M M~ O MM~ M~ ™ O M~ M~

O M ©O N N « © N N « o O N N

O N O @ = n © & = o O a ~

+ O+ M &+ & MM < + ~ ¢
LLVOONVLICHOTWITOL~IITTITAR~ONTITNL OO T
L3INOOT~NWOOOWTONWOWRWOWCWWmUL MmAIL G —~nW O
~OANTOOVNO~N O~ O~ OO~ OO rd et O = = O\ = NN\ =1 O NI O =1 O
QOOMNMOOOOOOOOOOOOOOOOMMMSNNOOOOOOVOOOOO

O -~ O O O O © ©O O ©O o o O ©O

O Nt O O Ot O\ it O\ ot O\J et O\ et O] emed O\ et O et © © 0 et e e e = © O\t O\ et N

QWL OANMITNONMDOCOUOWULO~ANMIN~DOIROOWUL O~N
¢ T ND NN N NN NN NN N LNO D 000000000000 O~~~
ol g 7 g P g P g Pl g ] o e e ey e ey e ey e e e e e ey
[elelelolalololololalelolelalelalololelolalalelolelalolalolelelolelalelo)



7

PAGE

SUBROUTINE AXLOG

- 150 -

VOO ~NMNTNONDRO~NMFNONORO~NMITNO DR O~NMNMTN OO
NN o e e o e e et e Xo o X oo oY e eTe oY oLe oY oTe oY o 1 ¥o Yo Xo o Vo Yo Vo Yo ¥o Nolulolol el elelele!
MEAOOOMOOOMAMMOMOMOMAOaOOaOMaOaOaaOnmOnOntTEtEEESE e
DOV OOOVLOLOOOVOVOVOOOOLIOOVOVOVOOOOOOOOOVOOOVLOV
0000000000000 0000O0000000000O00O00000000000Q
JUNS NG R Dy RN DU DU PR U RN PR DU RN S R DR DU P DR DU DU S DU J P DN S DN P DN O U O U O R DN B A P
22K D DK DK I 2K D HK I I I 3 DK DK 3K 3 3 I 2O I I I I I I I HKI XX XX XX
- - €~ C- - E-C-€-C- - - -~ € -C-C-C-C-C-E-C-C-C-E-C-C-C-L-C-€-C-C-C-C-C-¢-C- -~ ¢4

~N (a4
> [a'4 - — [ | + — ~oy |
o faa] - a0 O = X e~ X exx N JO OJI N
+—4+ ®OX N~HZ~0Z0aFZ+mx |l +nilxN] 1O «-0Z0ar-ZaZY
N NDOAIALETF JFLANTE—OO | ~ OO | AN~ N I X L~NE~Z O
XULXNILZX>OFXYUWUXLOWXZLIAD DA ZICOIOOIAY DGOWXLOW XQd>Jg

— NN NN NN NN
- - - - |
w - Ww uw w w W ow

o XXJ o @O o OXOO0OICOL O OXXn © O 000V
(Sl [Bfalal-{S/SISISSISL IS LISl lBIalTal o _JN] JV ol el Jdalal 0L ISl I8la] 47,
O J0ZTIOLOOOOOIOID IO IDIT NNV INOJINEIEZT J0JI0 IO IJND

o — a\] ™M

M ™M 23] (3]

<[ L= L= <I
~ [eg} O O O a— <<\ o) <O O O 33}
<[ o] O O oW o« [a0]®] o)} NO O oN
[ (@] O =~ 1N Omi [eo]e] — NO ~ N -l
M <5 4 3+ m OO0 oo o O ¥+ ™ o

FAITNO~ONOTOWLOOITWIOVOOAOO0O0O0O0~DVOTNOUOOVOTWIOT OO
WOWOWLOWW~—NULUNTULOAOWOMONN~NOONINNNNOOTWLO~OWLFTNO
=t O et A O b A\~ ~ OO — O ONND i F OO NN O FTONNONNOTO—ONO AL IO
COOMMHOOOOOOOOOOOOUNF D OAOTLOTVANMMOOOOOOLOY

o o O O O e —e— e —~O O O —
121003111111212121000000000000000212121000

MTNO~0CDOUOWLO ~ANMINO00ICDOOWONMNMITON0CDOOWL OmAm
[ et il el il el el A el il el oXc oYc oJ< oXe 0T oT: e oYe eJe eXe oTe oY oTo Yo a¥0 ¥ e 2¥o Yo a¥o Yo Yo Yo aN o Yo Yo R~ @~ &= £~ ¢
e ™t P g e o e g e e b g ot g e et et e ) g e g g e e g el et
[e]olelaelolelololololololololalolololololololololololo]lololololololololololalololole)

O~NMNMTNONMDVOO~NMNTNDON~D
rod gt ot prnd et e ot e 4 et NS NI N AN N
FIITEIT I I ITIIE TGS
GILIL LI LTI LTI LI LI LILILIL O L TG T L T )
0000000000000 00000
N YO Y PO DO DA UK O DU DA DO e B
P T 0 8 & S & S S S O S S & & & b S
- - C-C-C-C-C-€-¢-C-C-C-C-C-L-C-¢ -4

-

- XFX X
XI>$TXIWD> >+03T03
loanONANA IO+ +00N0O
FOUZAN—EIAZTR-AXNICZ T I
| Z2LULOULnNL OWOW XL X<

—0ON
-

Wi W W W W [V
X MO © O @ O @ XxXDO
OO =M OO =~ DO
JII IO IO IO IO IO IOEE I

O
-3
LR -C- ¢

3000
6040
o V «

o~ o M~

OPOANDO 0 —i<T
LL U NF U et COLL LN i LOV LS
~ONO VAN O~ ONO—
NelSlelalalololololole)

N~
o
<
~
i

74000234
064C4000

7003

NV~ COVOWUL O—aMFT O
Ao C-E-C - -E-E - -C-g-(-al-a]-a]calas]as]as]
e 7 e g g g g el e el g rnd ey
elelelelolololololololololololololaN



8

*PAGE

SUBROUTINE AXLOG

- 151 -

CO-ANMNMFTNNO~VCOANMOTNO~DCO—NMNMTNNO~DO—ANMMFTNON~R0CTO—NMNMGTINO~DOTOANMTNNO~O
N OO MNMNG T TIT T TUDINNDND NN N 00000 00O 0O O =P~ 00 00 00 0000 0000 30 00 O
AR A R R R R R e R e R R AR
[LIHI LGOI HIGIHIGIHIV HISI LI LISI LIS LM LIS LI LI OIS LI LIS LI HILI HIGIL IO LILIGILILILI GILI LTI LI LILILIHILT LG
0000000000000 O000OOOOCOOCOoO0O00O0OOOODOOCOLONCOCOOOOOODODCOO0O0ODO
S D P D P D D D D D D VD g d D g vy v g g d e d ) Jd g g )
e @@ $ 9 O @ O O S S O P O & O P P P 0 B S O O & O O P O & O & & S O & & & & ¢ & 0 ¢ & 3 - S - - S & & @ @ & ¢
I L IALAILILI LI LCIL AL LAALLICLLCLL LA LA LA LALLIL LA LI LI LqIILILTqIL T ITILT

<
>
o~
(@) on
— WNC —
< - SN O
N~ NX + X X J << (@] [&] ~NO 0"\
o9 IT>-O0OOT O m D= o jy —~OOC— —~r—g o
—MOALTOd—+ —~ =T oW 3¢ J3E 33t COOC o NN
ST AEZ gt F+ >dga I o X1t 1§ X ¢ s 8 oD e o o @
DAL OULNUW XL XNG NX>Dp=3HZ gttt a v OOOOOOOOOOOOOOOOOOOOOOOZOO_O—OOO
—
— —~ONMN =4
= <
—
LW oW - )

XD ¢ & O Xx J XX XXO Z 0LLLLLLLLLLLLOLLLLLLLLLLLCLLLLLLLLL
LAOO™OOOO0N dLLLLLL OQOOQY © WLWWW WL WU WL WU 0u W i g W W W W W Wi ) W us ws
[P S alapiaiNabp N GlalalalslalaB- SNl NG RN alslalalalalalalafalainlefalaialslalalalalalalalalalalaiafaYale)

<[ AN = 0o

(@) — - 2 =N SO~ ~—3C

N M (&) —omM ITIIITIIT—=NUAZ~ZZZZ0ZWoa —a NN

3 & o Xoxo > > AL+ Z—=T I35 32T0C~ATAFOOO

< < 3 w XXX XXX >NV DUV X>>> >0 oo oo
S M~ o~ o~ o [evlele]ele} OO0 OO0O0TOOCOOO0OO0OO0O0OO0O0OmNO~O W WIWILL

O N N << o OCOoO QOO OO0 OCOOOOOOOOOCOOOOMWMM= ==~~~

O g —~ N (@) [ele]olele lelelelslo]elolo]lolololololelelololeleololelels SVo Mo ]l Vol SIN] N g

g ~ F ™ 3 SO OOO OO0 DO0OODODOO0OCOO0D~0OMO LM —~
JTNONHADOTTIFTNAN A0 ANIOM OO0 OO0 OOOWNDT T UMD — W
NOTNNWOWODWOoOW <gwWwW—u oM OO0 ox [olelelolololeloiolololelololololelolololalel L P @it okoaNo s RN PS ¢
NOUOUNLOAL—O—A—HO NH~AN—AON TN OH~-O OO0 OOODOCOCOC OO~ M LN
O~OOOO0OOOM~ NOOOOOO ~YVVOY OO0 OCODDD000O00C0OOCOOFT ITNTTON O~ T
o O O O (@] —OOO—~ OO0 OOOOOCOOCOOOOOODOOOCOOOOOCOOOO
AONANANANAOO MAA—~— O~ OO0O00O [elejololelolololeololslololololslolslolololelolololalolelelelele]
VIR WLEO—ANM OO adn oWoONg VO0IOWONTOOIOWONTOOIOWONIT OXTOULIO NS
MOPODODDOOVLL LLLLLLL vLooc Qoo COWWWWWWWiueuwuwuuuu g o000 O0O0 i
— e A g gy gy~ g~ e — g = = e g A A N A N AN N g DN ey

[eolo]eleololelslvlolaloloBelolelolololelolololele) slelelolololsloleololaloleololololislololololofololololojololelele]



9

PAGE

SUBROUTINE AXLOG

O~NMNIINO~NOFO~NMNMNITINONSNOPFO~NMT
(oxTeYerto Moo el Yol o Julalolololslololalole Pl Pl
J 3 33T nnnmnnmnnnn
[LIGIOIGIGINIL IO GG LG LI LI G IO LG LI LI LI L&

elelslelsleeivslslelee]e]alalalale]alelo]ale]o]
RS PR S YRS Y SN Y DU N (DU DU SN D [P DU [P D [P DU [P DR [ Dy P |
e @ O O & & & . & & & & & O O 8 & 0 0 00 0 0 &.J
I <AL AILAL AL I ICL LI L LTI LI

S N

3 <o NI~ . .

o oY M e 0O S ™M

O +C o 0 ¢ ¢—~OO — O —~ O

1 OITCA~A~]1 P~COO~] | NON—ODO X~

LLLCLCLLLLLL (S0 hnTa)

W wiywwwuooLouuuoouunlleez

ialalaialalaiaialalalainisiaiaialalalala]i TSN
[QN] N~ A (&)

4+ ®»r m$2ao —

aradoaad 400 N Ny O 00

SATA~A~—ZE N A~ Z~HZZTNMN~AOZaxr >
COCCOOOCCOMITIYYY Y Y MY Z—UIX —

WLOOO et~
M~ 0C 00 C0 000 GO aC 0 0
OoOW—~OmMM~FOO
2OMNOMITMOO
POV OMNAMNOOODO~LWANMNMODOOON
OO CTMUMOOOOOOULULOO~OO0
COM~NWOMNMNIFTOOOOULULDODOOODOO
TTro~-rnnNoNnNPEooooULULOOOO0O0O

QOCOOCOOOOOO
[slelelelslslsielolslolsldlelelolelisielolo]

VVCOLWONTOOICNUOUWL O —~NMFT N ™~ O
e A AN NN NN NN N MM NN D O
AN NN AN AN AN AN Ay N AN AN A N AN~ D Ay
COOCCOOCOOOOOOOOOO0OOTCOOOD

152 -

IN ABOVE ASSEMBLY.

N ERRORS

UNCTION COMPLETED

AXLOG
DUP F



1

" PAGE

L]

»

SUBROUTINE LINE/DASH

- 153 -

NOFNONVOOANMOTINONDROANMNOFINONORO~NMFINONONONMFNO~ORO~NMFN OO0 N
CO0OQOOO— A=~ NANNNANNNANO OO OO OO G F DN D N nin O O 0
ol=lelelololalelololololololololololelalolololelelololelololololololelolelolololololalololol ool elol e lolo oo lololololal o)
=lelejolejolololololelo]alalololololololalslalalolelolololclolololalalclolololclololololofolololololalclofololalololoTaT o)
1L LU L) W UL UL W L) UL LU UL L U L L U U U s U U U L) LU L L) L L U W UL L L WO LU D) W W L WL W L i o
2222222222272 2222222222222 2 22222222 222222222222 2Z222222Z22Z22Z22Z2222
IIIIIIIIIIIIIIIIIIIIIIIIIIIII.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

—dddddddd Do DD ddddd Jd oo a0 i d g d I dJd 1 g J a9 g JdJdaad

3¢ 3t 3 36 3 3t 3F 36 36 3t 3F 36 3F 36 3F 36 3 38 6 3 I 3¢ 3 3 3

3
3t
3t
3¢
3
3
o3t
3+ OH
M~
N
* N3t
3t 03¢
3t O3t

e o ok He o

3# 03¢
#* 3¢
3 Q3¢

%*
M
%

TINES FOR CALCO
e vk sk o ok o ot o ok ok ok R Ok

3 3R 30RO e R A AR AR 3ROR R R R O KR ROOR KK
I
33k R R ek AR R R R

M 1800 SUBROU

e
#ook 2

3 3¢ 3¢

w X>
Y175 ]
X<
L LD
>>_ 1
(U4 od
X>>> LI
-
TRINTY
000 xwx
(]’
XXXuwWw
——iil])
xXoemoa
— = Wi
> > II{DF}—
zZ ETEXZZUVWDN
- -
>
T zZ
w - -
<t zZ
() - -
N W) >>
[TUR Y | - W T
Z Z1 XX Z %]
W e X><< > >
4 D1 WI OX>rZZZOX>ZZZ
Q| Znx
w Wi —<qw
Z wniZ2a04
— | << fasn]
— O)lxoJdxd -
D ZiIFddwa .}
QO " XINCOOVOLVIOVVVY
PN eS8 S /alalalaalblalalalala]
m Jiw <
D <] e .
v O N
38 3 36 3b 36 3F 3¢ 38 35 36 3 3 3 3F 3t 3 3t 3% 3¢ 3F 3 3 3¢

3¢

3¢

3t

3¢

E

3

#*

3t

3t

#*

3t

3t

3t

3¢

*

3t

*

3¢

3¢

3t

3 Zz
3+ 1
It o
3¢ o
3* >
3¢

*

*

3¢

3t —

3¢ — + - +

3t —~  + — o -
WIT  + W +T—J+ - -
#*Zn ~Z0O —~—JaN ——3t — —~O3* 3

g X g — —~ X4+ | > >t oy
3# JOOX JA JOXAAOXOXXA>>NWIH #M—ZF—~ZA 3t 3t XN
3t

3¢ —— —— Ne— — — N —

3% —_ — —t ) o —

3¢

3t -

FHEE XX X XX OX 00 00 vOoX <0 a0OJ o

#ZZ0F000VFOQFFOFFOFFOVFOQJFOdFIFOOVO
FWLWONJIIZTON I JVNJINNINNADOW JJNNJNNVO0O IV

2%* w I =
3¢ =z %) [}
u*. — A — -
- a - a xX>
(o] @) o 0 NS Om < o
3O o o om OO o (&)
TN o (@] o0 OO o @
nad o o OO OO o K]

NOOMOWNONOOM~ANONTAMAIOD~NOOANO~NIND OO
NOOMNDAOOMNOMANMOANOANDOOODONDONTOOF——~
MITOTINOO0COTINOOI~OO0~AO0OINUOVINOOINOOMROOOOO
e leleN:NlSlnloNNlSIaNdSialalSlalalSi JalN. IS TalSloial oo lolalS i)

— — O— QO (@] (@]
000000000000000000000000000300100

VO HANFTNONDIOODWILOANMN~OCOAWO ~NF N OMN©
OO0 OO0OOOOOOOOCOOOO—Irtrmirrml rmirmd rif /=l =l =t (NI ONIONU TNV ON)
elolololololollvlelololelololololololelolololololelolololnllolo I =]
slololeleololololalolslolalolalololololalolofololololslololo ool el o)



2

PAGE

SUBROUTINE L INE/DASH

- 154 -

MNITNO~-0CO—ANINTNON~0TO NIV ON~O0TO
VOO OO OO~~~ 000 0DV LT
[olelelslololeolololololololololololololalololololololole)
[olelololelclolelelololololalolololololalo]olololololelal
1L U L L ) L) L L) W 0 ) 0 L 0 U L W) W Wl
2222222222222 2222 22222222222
et e Dt ] P e (] e P Pt P ] e Dl ] (e e (e pomed (e rd Pt P ] B e

[P 7R RS R PR YU NS DU S DU DU DU RN DU O R U UNSH RIS RIS PR YOI QRS RS USRS DR L QUS|

INCREMENT RETURN ADDRESS

RESTORE
RETURN

o
— — w Lt vt
—_— - — O3 3% ZW -+
NEX AN} AA>— 3 O 0 ==
| WX ZX>Z>A 3 3 ——— N g3t e I oo
N —~——0
S S R

- -

XXX Q (s} LOXX XX XKOID fon)

Q000 HFO FFdLLLIFOOFFOQVAICQuLULVZ

IEZIT NN JNNOODQUVINEISTVNJIJNOUWOOOOW
(a4

- — —

- oI YAV o -t e
a2} < < — X XX J NMMXD>-
- ] L>X> Ww XX a—vy¥yzZZz

(@) QOOO

&) ooown

%] lo]alelN|

No) oOOoOm
L~WH~SOoNNOomMmOooN o ULNTOO0W Mmoo
LOOOAOO~AOTOOT~HOWOUOOO VT OO0O00
NOOOOOOOOMROOOOOO~ATNVUN OO0
Il Sl alBlolalololoFn] Dl NN s R I BN ololole]

(@] OO—~O
CO0O00OOCOOMOO~HOOOOOOOOmMm O0OO0O0

CICnOUOWUL O—~NTINONOOCUOWONNTFNOM~ 0
NONANNANNANONOOMO OO OOt GG 3
OCOO0OOCOoCOCOOCOO0000C00oCOoO0oD00
elojelolololalolalolololololololololololalolololaleolole)

.
>
-
[aa]
=
w
%)
%)
<
w
>
Q o
o w
<<
58]
Z J
- Q
=
v O
x o
o
x Z
@ O

NO E
NE DASH
P FUNCTI

L1
bu



1

* PAGE

'SUBROUT-INE MARK

- 155 -

NOFTNOFDPO~NNFTNONOPO=NMTNOSDTO~ANNTINO0O~NMTNOSDOIO—~NMNFNO~ OO ~N
00000000~~~ = ——AINAINAINANNNAOMAOOONOMMNOAOG T &3 Fnnnnn nnniinn o OO
elolalelololololololololololololalolelalolololslelolfolslolololololololalolalololololololololo]slolalolelolololololelalola]
[olelolalolelalelololslolelolololalolalolalololololalalolslolalolololololalolololelolalalslolalololololololololotalo ol o o)
NVAVAVAVAVAVAVAVAVAVAVEAVAVEVEAVAARVAVEVEVAVAVAVEVAVIVEVEVAVAVETSVAVAVIVAVASAVAAVAVAVAVAVAVAVEVAVAV AV AV AV AV AV A4
ool X X Y Y X X Y Xy A Xy Xl L XL
I L LI AL AL AL L LA ICIC LA LI LA ICL L ILILCICALIL LA ILC AL AL A LA LI AL LI ILL LI
b3 2 3 3> 2 3 3 B B B 2 B B B B B B B B 3 B3P B P 3D 2D 303 B30 3 B 335 30 B B3P B 3 20 10 301030 b 0 B 3 5 2 3 B 33> 20 3 X

34 3 3¢ 3t 3¢ 3 3¢ 3F 3¢ 3 3 3k 3¢ 3F 3¢ 3 3 3t 3 3¢

# 3

#* 3 o¥*

3 3 Wi

#* 3 =3

#* 3¢ ownit

#* 3 WDt

3# et ZD¥#

# O3 [LTal

3 -3¢ W XXX 3t

3+ N3# DODnN=— H#

#NH# O oC L3

3# O3 IID-D0OH#

#OH# S>> I —H#

3# N3t | |l T W

* 3 X>>1 o 3#

3# 03¢ X> Qi

*E 3 wuuw ozZ#

3# O3t 000X <3t

FO3 —_ OO I#

3+ 3t (&) XX ) 3#*

3 <3t o0 ——y O3

O3 w XXmo o #

#* 3t - T WWE Wt

3+ L3 > LD >t

#O3* z EXZZVNNN—3t

3+ L3 - 3

#* 3 > 3

#FWnit Z *

3+ W3t - 3#*

#ZH# P4 *

3t w3t - 3# + [T

33t wi o > 3 - ] -

#DO# ¥ Ol - ¥ Y Y — foa) Y b4

#0O#% o ZI X « O Fox +4+cx — — —~ OEH##mn  3t — — it # XN

PP g Wl — < X>M g ~ONg x4+ 1 > > >l a0 )~ X > —AN<g | | < o

*%* = W“ MRMXYNNNE MMOXXMOXIYZE**31N41N5ES**DD*KXNXYNY_MM**MO

3D

U W Wl <w 3* ~NON—tr~t o~ - N~ — — o —~ON

¥ # Z nlZxgy 3* — Lo P R | — I O L

#O3H e lg o 3

#O0O# B Olixdaxz g 3t -

#®©¥ DO ZlJwd - XXX O O O0OX a0 a0 O o OXXXXXOQ

Feidt O = XANCOVOVOL #FZO0OFOQ0FOFOVFAQIFQJFQFFI<OLOLLVO O FaooQownw

# # X D1 0OVOLACAOAO # WOV LUV N J0OWV JdNV JNNJONOLOOAAAQ JVNVIVNEI X J 400

FEH oo Sluw < 3#*

#DH¥E D gl o . 3

¥ U Ol N #* X —

3t 3 #* (&) — ]

3+ # P ¢ o foe) XN Q

33 3t 3 3 3 3 3 I I I I I = XX w wxx 0o
o o Ng Om & N lolelolelll
© o onNn OO o o lalelaYal
< o oo OO0 o o loleololol®)
o o OO OO o < olololeoll)

NoOonLOONAHAIFT OV ~AOO~AMNO~ONOVAHOONTOVOMM~—=NLONOOOQ

~NOVVVLVLOVLAOVIDVLV~NOV~HOLVONOOCOOOOVQLTANM~MVOT T

— O~ OO0 (@] o —~OO—~HO
[ele]elolelololallalololelolelolalalolalJole e lolelolelolololefolololole]

OO~NMNO~DCDAWONMIT OO0 IOOWUL OmANINFTNO O COWO N
QO0OOOOOOOOOQ mtrir mmt r rmed el e 4 =4 — O\ O\ VT O NF T NT N NN 0O 00
CoCOCOCOOOCOOOCOoOCoCOCOCOOOOCOOO0O0O0Co0o0nO
[solalolelelslslololololalofololololalololslololololololalolalelololololololalolole]



SUBROUTINE MARK PAGE 2
0034 00 00000000 DO DEC 0 MARK0063
0036 0 0001 K1l DC 1 MARKOO64
0037 0 0000 NX1 DC 0 MARK0065
0038 0 0000 NY1 DC 0 MARKO0066
003A END MARKOQOO67

MARK NO ERRORS IN ABOVE ASSEMBLY.
DUP FUNCTION COMPLETED

- 961 -



1

"PAGE

bd

>

SUBROUTINE SCLIN/SCDAS

v

- 157 -

NOFTNONDTO~NMFNONDONO~NAINFINONDOO~NMTNOM DO ~AMFTNOMDOTO~NANMNTNOMDOOO~N
OCOOCOOOO M mir it =t = = YNNI N AN AN AN O N YA MO N A NG F 3 T T inDin i n v N0 00
(elelelololalolelclolalololololalolelelolelolelelelolelolalolelolololololefole]elolololololaloclalalolefolelolefole o lo] o T}
222222722 T2T22222 AT ZTZTZTZIZZIZ2ZZZTZ2ZZZ2ZTZZZIZZZZZTZZIZZIZZZZZITZZIZTZE
(ot ot pomnt g G 0 (i g (g P Prd g Gl P P o Qg Gl i ] o Prmf Pl (g D e Pl P Pl G Gt G Pt D (g P Pomed G Pref P P G g P G P Pl P Pred i (e P P, P g
e dddddD dddDd Dl d D D DD d WA d i dad dd dd ad ad ddadd dd A ad ]
LLLOLLLVLLVLLLLOVLLVLVLLLVLVLLLLLLVLLVLOLLVLLVLLLLLLVLLVLLLLLLVLLLLOLLLLLLLLLLLL
NN NN NN N VNN NNV NN NNINNNIN VNIV NN VN NDINN N I NN N VNV NN NN VNV NNNNNNY, N

3+ 3¢ 36 3t 3¢ 3 3¢ 36 36 36 3 36 3¢ 36 36 3E 36 30 36 36 3 36 36 36 3¢ 3 3¢ 3 3¢ 3¢

#*  3# v wv #*
3 3 et o E 3#*
#* 3 > XOXO 3#
#* 3 - g 3#
* 3 x Il B 3#
#* 3 — x > 3
¥ o3t >> W X « 3#*
# O3t oo (w] Wwwww 3*
3% M3t -~ xX>x0a.0o. 3
3#+ U\ 3 22Z ) vttt 3%
3\ 3¢ —— Wwaooaduw>x§uw> 3*
3# 0t b 2 4 S~ D 3*
# O3 >> LTI I 3
35N -~ - <EEXEQOQO 3
* # > > I'> > o 3
3+ 0.3 o0 X> X oX i#*
#* X3 ~ - '8 == 3#
3# O3t zZ X>0xxXxOZOZ 3*
3 I3 - 2 X XXLWIWLD 9D o *
3t < 3¢ > — L T T 3* Z
#O% .~  XXDAO Q) O 3# m
#+ 3 > > ——-ZwuwuZZZ2Z 3# N
#* oL ZZ LD == O=D 3* 24
# O ~e ITFZONEIUFUW # b
UL O > 3
#+ # ZzZ 3*
#NE O - o 3
FWH O Z2Z #*
#$Z¥# O - 3* ~—
H#rdt N > > 3 - + = +
¥ 2 wi -e 2Z 7] $2Z2ZV ~NZ+ N - — -
O = Q| XXX - Z 2 <« 3t - + I+ + - Z
#O0O# J 2|1 —=— g — -0 # U0 =~aO ~ QM — i 3¢ — —
FF O wi ZUV O X>EXIE >0 > HOL O~ XOIgX X X4 | > > X
$@#E UV Dl =g NX>ZZZXO>OunX O #LNNOXNANOXUNAOVXXOX=>>NWIH I M—AZIT~ZNXO
#* D3t [« A N [mY. 4 3
#NF W Wl LW 3* —— — N =t - ONe=t — ~ -
¥ # Z wnlZunnd 3 — — — d— —
#OH#+ = [ [ae] 3t
#O03# P OVilxdaaxE gy -l 3
#0¥ D ZiFJdJWa - k= XX X XX OXX O O OOX 0 0 O
et O =1 LLINCOOLOOLOLVOLOLVICO (GBI 4 48] Jalalal® Halal 4 4 Jal el Jalldafa M ail] Jdal o
¥ ¥ o JSI000OVNOOOOOOOOOOVA ¢ ¢ o0 HFUWWONIIIOWN I NV AN AWV JOW dadNN dNN N )
FEF oo W < 3*
#AF D gl o . 3# Zz (%]
#=3 U Ol~ N 3#* — <
i+ 3t 3¥* - [
3¢ 3#* (@) (@) -
3t 3 3 3F 3t 36 3t 3t 38 3t 3 3 3t 3F 3 3 3 3 3t 3t 3t 3 3¢ 3 3¢ 3 3¢ 3 3t I 7] 7] (7]
nao o O an Om <&
no Qo o o3 OO Qo
N©O o Q O O©OO Qo
M3 (@] o o0 OO o

DUOVODNCOOONOUWOmEmc OO O=TO~O0ONOY
QOOTHANOOTONMNMMNMMNMOTOTHOOOVOFTNVOTOMO
ANANOTNOOOTNOOICN~O~ONOOVINOONO OO
(Va8 JaN N ISIal NS lalSalSR JalJBIolalBIo[all (= [8)

— — O OO o
00000000000000000000000000000

OVO~NTNONMDIDOOWUL O~NIT OO O~NM
COCOOCOOCOOOOOCOO mrirmimirirdrtmirmd i NN
CoCOCO0OCOOOCOCOCO0O0OCOCOCOO00
olelolslolaslolololololalelololololoalolololalololololelalelole)



2

PAGE

SUBROUTINE SCLIN/SCDAS

- 158 -

34567890123456789012345678901234567890123“5%7‘901234567890123
OO0 OO OO O PP~ DD DDODDVDRRPRPRCPPCRTCOOOOCOCOO O mirtrirtmir i (NN NN
OOO000O0COO0O0O0OO0OCOOOOROOOOOOOOOCOO0 OO i rirputrist et rd st i i rdrd el el i el P el
Z2ZZ2Z22Z22Z2Z2Z222Z2Z2222Z2X L2 ZTZTX T X TZ XTI XXXRXTITIZITIXI2Z2222222222Z
g o (e g (G Gy Pmnd e e prmnd P prmnd P P (e P G rotef] Puief) G Gl ruc G g e e Pl g S g P Jumiond oy L] g g (ovind G G P G P v v Qovend ot
e DD I I ) ) ) d e el e ) e ) el e e el el e end e ) sd ek e e e D ) ) D) D) DD D J ) D ) )
LLLLVLLLLLLLLLLLLLLLLIVLLVLIIWAIOVLVUULUOLIIWLOLVLVOLVOLLOLLLLLLLVLLLVLLLLVLLV
NNNDN NN NNV N NN NN NN NN UDNVINIRNIVN UIN DN N VRN DD DNINND DIN NN NN NN NN NN NN N NN VN

O - Z Z -
P4 (=] ] - Qb= — — o > O n > 0O O =
- 400 — - 00 I3 3 O D=t QD —FE— O
X ¥ >DWdemMnAN ~nX X > Wad—r— O N OO Jlunioluvn~ailniolunuaw
o> A X>YY = | NWXZX>Z>LAXD> NN Ot xXu#tuftufu>oe anNmOo
— - o —— - O
- P L -
- - [ R ¥ ¥ O T T T N TR TR -
O O OXma O XXX o O L0 XK XXX O O O O O O O O 0 O o
—OFEQFEONCOLOOFOODODD O FUVNdOLOOSFOAOFF OO0V O OO OMOOO—OOY) COOVO
NAdNDN ANV ODO0DINEIEZIIT AN INNDOODAQAVINEZIVI JAJID Od0JOJI0JI0I0I0IDI0DD O0000
- @
— - — (&) pd P — ,
o | — AN ()] — — - ——
- o~ fRa) < X oo w x X x > SO\ XX >
a (] vy (@) w XXX pax X X 0 > > 0O *taAvYyvwy2ZZ
~ O o QOO0 O O O O O O O © uw o
o O (] (elelele O W &+ ® O W ¢+ ®© ¢+ n
o w [o]elele] O O 00 n O O 00 n O «~
o Ne} o000 F & M ¥ & 0 Mm O m
OO ITOMOOINNL L~ WOL OONOOINOWWORTOOO0O0 00O0qOOO0qlUCAOO0IIO WamoOo
MOMOMOANIT OOV OMNMANILOOANr~rANrArF OO O~ ON OOO0O® OFTOVO~NODOVTODO~NOBO®O FTOOOO
O OO OMNMOOOOONOOOOOO0O0O0OMNMOOOOOO~AITNYMNFY OVWOVOWVOVOVOVOVOVLOUL M~MOOOO
DLOLOVT~HOOCLAONNSSOCOUVNOT~COOCHONMNMOVVOYT OO0 OO0VOOCOOOOOOOOT ~OCOO0O
o o o [e]elay] O O O O O O © O m~ ©
OCO0O00O00OMmmrimiOO0O00000O00O00OMAF~OOOOOOCO0O ONONONONANONONONHD mOOoO0o
TNO~COCDOWLO~ANNMTNONDO UL OANMATNONCDN0 LOANMTNONMOOInOOWL O oA INOM~
222222222233333333333333344444%4%444 T UINONDINNNNINNNDNNNNG OOV OO0
lolielclclolololelolelolslolelolelolololeloleololololololelolololololeloc B olololololololololololofolololeto s BN e oY o Y =)
ololololeololelals]alalololololololololalolololololalolo]olololalolololo BN olololololeololololololololololololo Ml e te fo te 1=



3

PAGE

SUBROUTINE SCLIN/SCDAS

NlialNol L Ro o}
ot ey
e — — —
ZzZZ22ZzZ
Pt b bd ] B
RN PR i S |
LOLOOV
(7219217217217

[
oOOCa —

COUDDCo
wuoozZ
oouwuil

—— >
> 1t p

L
>
-l
an}
=
J
vy
v)
<
uJ
>
o o
o Ww
<<
V8]
Z 4
- Qa
=
v O
@ o
o
x Z

NO ER
CLIN SCDAS
UP FUNCTIO

SCL
bup

- 159 -



1

PAGE

SUBROUTINE SCLIF/SCDAF

- 160 -

NOFNONDPOANMNG INONDV PO ~NMNGNOND P O~ANMFNONOPO~NMIN O VTO—NMTNONOTO~N
OO0O0O0OOOO —rdmirdmi 1 = — AN AN ANNANNA NN OO OO MNG T3S ununnnnuinuinn o0 o
lelololelololalolololalolalolololalololofolololofalolofololololololalololalololalololalolololololololololalololololelolel o}
Luuydudgdudtuydydtydludlyydlydyvuuyvydyvydyttyguuduudyldpuyuvuduupuuuuuuy
[errErrerparyeepaey e S e L L Lan L L L L L e L L L L L o L L L L L e L L e L B L Lo L o el e N e N e e L e L R L L e R e L |
TN Y PN O [P S PN RN U Y U Y U D [ U U DT Y U DO DU O N U O Y U YUY U O O Y DU Y U O Y P T D Y U O U DU O DU N T DO UL U U DU S R PR B
LLLLLLLLLLLLLLLLLLLLLOLLLLLLVLLLLLLLLLLVLLLLLLLVLLLOLLLOLLLLOLLLLLOLLLL
N NN NN NN N NN TN NN NN NN NN N NNN NN N NNV NN NN N NN NN NN NN VNI NN NN NNVIW

Se 3F 36 36 3% 3 30 30 38 36 30 30 36 3F 38 3 36 3 3 36 3 3 3E 3 3 3 3 3 3 36 36 3 3 % 3E 3E3F 3 3¢ 3 36 30 3¢ 3 3¢
3* 3 %2 %2 #
3 L == ¢ =x * u 3t
#* I > > > >xO O X O 0O 3
¥ 3 a o - << UV Jd < v 3
3 - - < i < =T O 2 k0
# 3t z =2 bd L > 0w 0O 3*
3 e3¢t — = w xd xO — 3
3t O3t T = Q L veuwuww au-wv 3
24~ > > XX0ox woood wWogw 3t
Nt - - Uyt O D4 QO Da4d>d 3#
336 xX X WX XWX— JIWI>— a4 DJ 3#
3t O3 uw w DD UV <OD UV CLUA 3
3¢ O3t — - CL TR > > a> 3¢
303 - - LEISZTION | o0V | oI { 3
2 xX X > > el XD el >xXO> 1t
a3t O~~~ X> exX DX o exXDX ™M ¥*
T4 ol Ll w FOJd— DO~ Do 3
# O3¢ 2020 X>rOxrxOZdxownuZdxOunoo #*
#0O5E ot QOZ—>rx Z—>rF W\ 3t
3¢ ¥ TATQ XXXWUWD ¢ | (W>D ¢ TW> O 3
3 <3 XOXO —l LW XINOUWF>INGD o2 ¥
3 O3t LI XXmaa «Q 1) a S ¢ k1
* >>=> > —F—_TuwwZZ - 22 - ® 3
3t X% Zuzuw L ILD—+——D o =D o 2 3*
3+ 4t Lol B Y] TIZVINETULO Z2 ELO Z wnx 3
¥ W x X 3#
R ¢ z 2 3¢
Nt QO - - 3#
FWE O 2 =z *
HZHk - - 3t —
Riliaa Rty ~ w> > 3¢ — + —t
% L Wl QO e - uw I8 I8 W Fuu —~Ww4+ Lan VS 48 e
# D = O 4> X — Z =4 (] < O < 4 +La+ +
0O a0 Z I—= — - — X — > - Q > I ~a0 O NN~
o O Wl oouw w &) X > >xXWw >uw << (&) ULdg #0000 XOI—~ XOodgxXx +
@k o DI - g NIX>Z2Z2Z2XO= > &) wnx =0 #FNNOXNANOXNAOXXOX
3 D Q| d4a9 O « 3#
¥V W Wl <O O W 3 —— —— N —
* O Z Nl Z2Zvy n 4 ¥* — —
#O¥ = | Q fes) I
3#04# - OCldXwy a9 =4 - - 3
#0dF D Zlr—d g W - - ¥ XX X XX OXX O
et O =l EXId < DDCOOLLVOLOLO QOO <I <qO Og #$ZZ0F00Q0F0O0+ 0O+
L . A N eI SO EESalaalalalalala] oo & QO e ¢ o000 FWULWONIIZTOWNIINNNIN
HEH o Sl < 3
My D Ll o . 3¢ w w
i Ot o 3t — <
ER 3+ | fon)
* % 3 Q O —
36 6 36 30 36 30 38 3F 3t 36 30 3F 36 36 30 3F 3¢ 30 3 3E 3¢ 30 38 3t 38 36 3F 36 30 I 3E 3 36 3 36 3E 36 3 36 3F 3E 3 3¢ 3 ¢ %] wn [%5)
NoXVe] (@] 0
S o o
NO o o
M3 (@ o

Q200LO~NINOCOWMONOm
COOTOMOOTOITMIITO0
NANOTINOOOINOOqmN~O
NNOVVOMOVOLLOVVLD

— -
=lelelolololololololololole]

QCOVO~NTINOMNODIOOOWLW
lelololololololclolololololelole)
olelclelolclololololalololelale)
elolalolalolololololclolelolole)



pa

PAGE

»

»

SUBROUTINE SCLIF/SCDAF

v

- 161 -

AOFTNO~DVCOANMOFTINOSOVPTOANMOTINOMNDRO~NMOTINONDIO~ANMFNOMDOROmNMNFNOMNONCO~NN
NeRNeNo R o No T oX o] ol it Un i et D i e Lo Lo 2 Je 0] o1 e Yo o o Yo eXe'o Yo Yo X0 W0 NoaYa Yo Yo Yo Yo NoToololololole oo Lo IS mu P PP BET N NTo VTN
CO0O0OO000000CO0COOOVOOOODODODOOOOOOOCOCO O i i r it et b = et e | e 7l e —
ulududududuvuduyvudlytyuyvupuudludyuydulyvyvydtutudtydylylyybyywyttuwuwww
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Hedd DD D DD d dddd A dd d D dd g d ddddddddddadada)
LOLOLLOLVLLLLOLLLLLLLVLLVLLLLLLLLLLLLLLLLLLLLLLLLLVLLVLLLLLLLLLLLLLLLLLVLVW
NN NNV NV NN NN NN NUINN N NN N NN NN NN NN N N DY) NN DN N NN NN NNDN WD NN NV

P
11
o~
[0
>
—
+ — 4
- — 4 Ok - w w
— zZ p=d VO VO (]S o —Q — —
— =3 — - = X = > dd dad X>JA00 -0 J3t 3 3
4+ X+ 1| > > T X UL T >OUL~dINIG LA~ J——=NN —~OXWd—red O N0 O
—> AW 2T AZINX OO O>> QOO ZZXA X > Y M~ | NWXQA. X i N i N3 3 3¢ N
—_ [N T S T e e T e T e T e T 3] [qV] — e \J ()
—_—t ot — — — Pl — LLLI
- -
O VOX <0 «C O O O O O O OO0 00 OOoX—d O XXX~ ORI XK XK X

[ alL alaf L el dal dal dal dalgal el gal g dal djal g JalZi-(SISIS]al dalalal L (SISISMN] Jdalal JalalalV)
S92 DT o0, S PNV, Y ¥ B[V, [ Vo DRV p JUN [V PR [ ¥ JSNS [V PO [V N [V JRN |V 1V B [V [V JN [ [V PR T o[ Yo Y B V0 b 2 b 2o o [ Tan YanTen YV 170 B3 3 7 JE O IS [ )

- -

o - — —~NM

-J ~N Mn< X oo

a. w wno W XXX
Ny Om < M~ < ~ O (@} [elelele]
o+ OO0 o o o NS S [efeTele)
OO OO (@) o (@ o ® [os) [o]elele]
OO OO o o [@ N} Ne) [olelele]

o
OOV AOO~O0O0HONNOVROTVLTOVOMNAVWOVOTROO~RDOVCOIVOL~ANOVO0LOODNITOOO0000
OO0V OTVOMNOMNONVNOMN~ONDMOTNOTNNNNDONMTOONA—~ULOONT OOVNHOULONOOO®
—~OoNUoOVNOONCO~O0~ONO—OAONO~OO0~HOQOOOMOMOOOOONOOOMOOOOOO=~ONYVMNO
LOAVITOVLFOVHADLVLIVIVLIOVLIVOVOVOOLIODVLIDAVTHOOOCLVLANMNNNT OO0 MO VYOV OY

O~ OO Q (@] o o O (@] OO0 O~
0000000 0OOCOOOOOO0OOCOCOO0OOOCO0OOOCOCOMHA~~HOO000OMA~AOO0O00000

O NG O~ NOOAL O ~ANAOFTIN O IOOWUL O—ANMAFINON~OINOWL O~ NMINO0OTINOOWLONTO
vt e et el e 1 =t~ — N O NN NN NN NN AN A O O O OO MO MO EF P Finnnn
O 00000oCOoP0000000R0D0000OR0200000000020R0CO0000R000R0Q0020
alalelsleolelelalolalolslolololololclelololalolalolslolalolalelololalalolololeololelalelolololololololololelolelolals)

%

PLTIR

PLTIR CALL

0058 30 174E3259



3

PAGE

SUBROUTINE SCLIF/SCDAF

- 162 -

45/07890123456789012345678901234567890123456789012345678901234
ANNNNNNOOOOOMNAOMMOMGF 43 E TN DN DN DN N0 OO0 0O 0 OO0 O PP PP P P~~~ 00 0 00 00
st ot e ot e =t gt g =t e 1l et 1 e et g #md gt = md 1l g = e e e = md e e A A A A A A A A e A e
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
TP Y PR NN JONY JN [PUNY JRNY [N DU U DU DU Y U RN U O N U U DU DU DU U U N U [N U N Y DU S U P U DU U U U S DU U O R U O R [ DO P Y B
LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
NNV DN NNV NN N NN NN NN NN NN NN N NN N NN UIN NN NN NN NN NNV

[a'4 — —
— ~ - N - o > O
= X 3% A 0033 DI D> w3t e O >N >0 D= 0O
O Ll O+X+N++ 1 Ot I =UlO+>+F++ 1 [O—~L !} | —mOVN I O] VNHIO
—AANMNOOOCOOO0OOOTOA. O IE XX ZXHKOL I 3+ 3# 34 XT3 3 Zr 3 >3 353 3+ D=2 —138 38 ZW XKW 3 L3t WXL >
—e\ —0 —o —_—0
— J D R J |

L W oW oW

LOLOLD Loo O XX XXX OO0 O > XX XXX & @ o £
LLOLLLLLLVWLWWWLTVOOVNOFO FOFFOLOLLLLOODOOVAFD FOFFOLLOLAOQO—O—OSOSO™O
0OO0000000000QWO 10N I IVNZTVVNOOO0O0QIJIT 10 JNJNNZVNUVOO0OO T 10400 10 0

- —
(& (&) (] =z
—— X = X >~ o - - —
OO > =L UL OO — W — V] M < Ny = >
YYNYZZZZr =X > X > > ¥ O x > x O o 4 xX 0
[eleolele] ~O oow wo o000 O O ©o ©
[ololole] ~O oon O OO0OVO W ¢+ o O
[elelele] (ole] [eclelolNole) o000 O o0 n O
[eolelele) o]e} loleololNole] OO0t ¥ O m «
—~ONMOOOOOCOO0O0OO0 OMOO~LONANVOOTLAOOHCOOLAONNOANMDOOVONOOAUOITAOOOIDNUY
OOOO0OO0OO0OO0OOOOO0 OUNOULULWILOOOOOUVUNYOODONOCAOULIODULOOOOOVVIVOOOFTODOAO0OTO
OOOOO0COOOOOOO0O OOLYUIPOCOCTORIOOOOONVITOVLVOOOCOTIOOOOONVTVOOVOVOVOVO
elolelolelolololelolelolo N eIBRISalbloia] NN elolelole NN LIBK JSTalSloal LN N e lololelo NGl Helolofolo oo lolole)

elolele] —_O OO—H O OO0O~0O O O O O
slejalelolelolololalololo BN olololololololelsieloleolo Pt lolelolololololeloleololololele PTG Yo Yo YoV TN To Yo [o 3 VEET VI

ABCDEF012468A8CDE023456789ABCDEOZ457Q,ABCDEF012345798CDEF01234
555555/0/06666/05/06677777777777777888888888888999999999999Q,AAAAA
00000OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO0OOOOOOOOOOOOOOOOOOOOOOOOO
slelolalelololololololololololololololololsleolaleololololololololololeolololololololololololalolololalolelole o lalola o o IO BN



4

PAGE

SUBROUTINE SCLIF/SCDAF

NOMNORO NS
[ee)eeleofeste cRerYorNoaYe Yoo
b bt =t o =t pmd o g 4
Ly ldyududwuuw

g P Pt et Pt Pt Pt Pl et

Y U P O O R Y
LLLLLLLLLV
nnNNUNVNUVINW)
—
©c > O O
Dirdt— O ™M
niotuv—w O
W uw>o —~
—
w w w
n o o O D0
—QO—O—OWn OZ
JOJdOoJ00 WWw
(@]
=z c
— -
s > >
> o 3¢

[>lelelolelele)

M~
O <

ele]

L]
>
-

[as}

=

Lt

v

%

<

iy

>

o o

o W

<<
L

Z Jd

— Qa
=

w O

x O

2

X Z

NO ER
SCDAF
NCT IO

CLIF
UP FU

S
D

- 163 -



1

PAGE

SUBROUTINE SCMRK

- 164 -

NNOFTN OO OANMINODPO~NMTNONDOTOAANMINOS~SDOCOANMNMITITNOSVO~NMGTNDON~NDCO~N
CO0OCOOO A~ —~NANNAINAINANNNAMOAOOMOMONNOONMS 3 Fonnnmnnnntn o oo
elalolelolelolslolelololelolelololololelololololelololololololololololalolalslololols/alolalolololololololololololalofole)
NN Y Y YY Y YN YYYYYYYYYYYYYYYYYYYYYYYYYYYYNYYYYYYYYYYYYYYYYXYXYY
e R A R e Ao R Ao e Ao e e Ao Ao Ao Ao Ao Ao Ao Ao Ao Ao Ao Ao Ao e A Ao Ao Ao o Ao o Qe Ge Ao o o Lo o o oo de do e do e o Ao Fo de o e da Hodo 4
SFfFrSS S FESs s ES S5 S T TS S TS TSI S SS 55335 S5 S s EE S sEEES TS ESETEITESEE
LULLLLLLLLLLLLLLLVLLLLVLLLLULLLLLLLLLLLLLLLLLVLLLLLOLLLLLLLLVLLLLLLLOOV
NN NN N NN NN NN NN NN NN NN NI VDN N ) NN N NNV DY) NN NN D NNN NN NN NNVNTNNNNTNU

F3E3E 3k 38 W 36 36 S8 3028 3F 58 3E 3E 30 30 3F 30 3 330 3 3 3
¥ 3 nZ wvn ~
#* —~ =z —C -0
* S (&) w O X—= xX W
% [an) s} — = <
E w UL =1%)
3 - (@} << XD >Wwd
3t et > - 2 ) zo
3 O3t [} (7217, O =Za4 OO0
3=t - Wwwy XX QO O—<I
H*un z DD =X & v o3
33 —_— J 1D Xx D —~ —~uy
03¢ = gIqID x 20
* O > >>3 A9 O b =t
LT - 1> T30 duw <<uwn
* 3 = x> Lt e =
3 Qsr [} > > xXu ¥ 0O
T - W W wuno>nNVOZ
3t Os p=4 0000 XXED—Z J—Z—< 3¢
O —_ WO IX—= X =~ T3¢
P = XXX ZUL UL LT o>< o
L3t < —n— O >l 1Ot
O3 - X XM= eXO o> 3
3 % > FFZunwwZ Z22Z2 23T WS
#* X3t b= I DWW —— L DOD—W D>
3 D3 - EZZONNZOULITouun—:
3 W =

Rt It =

3t L3¢ -

3 3 Z

#Z e -

e =t >

3 X w L4

3D x Ol x P =z

03 T 2| ~ = — — (&
X3 O w Y O X>F XIT >
#0% U DI X unxX>Z ZZ2X 0> aquw
Dk o1 =X

VRt w | o

* ¥ Z NN 2nd

O — | << @

FON = O Xax

3 Q¥ D Zitbkawg

¥t O = | XgNCOOL VOV VL LV
Ei - ] @ oo OoOooO OO0 oo
=z 3 o e <

¥ D <L) * M

3¢ 3 v O~ N

k- r

I 3

36 3F 3F 38 3F 3% 30 36 3 45 3F 3F SE 36 3F 26 3E 3 3 3F 3F 3 3F 3¢ 3 3 3t

*
e
¥
:
ac
i
aw
3
3
3 ‘
3¢
3t
%
RIA
o
el

EYa
~
¢
e
b
AL
i
3o
kD
A
kD
sy
3
3¢
g

3 +

Y AHAAAY QO -

L ++4+7D - z z @
¥ET AN —t — — - — OO D
N0 XXXOD> <+ | = > T X T > @oalw
FNCTHKXXNOX—>NWHF #MAZF—ZNXOOM >0 WL 3+ W
3+ —~ NN —O— — — N — — — — — —

¢ —— —_ —

3% woow
F XXXXX O D 00X g0 <0 C O C 0O oM

HZOFFFOQOFOFCVFOCOIFO IO QOO QO — O
FUWONNUVJ LI N IO N NN N N NN N0

¥
¥
% =
3t (@) —

w W
o~ O~ o Om < o O
n [@]No] o OO @) o
O ool [elolNole] (@) o O
3 eole] OO OO (@] 4 <
OOVMFVOOCOUVANOCL—HOO~ANOHLNN VDM LOUW O OULOT
COITITITOROCHONXVOOOVOFTVOMODOOOOOOO~HFTO®

—~O O~ OO o o O
(=lolelolololololololololalololololololalololololololololele N (o]

CO—~NMNT VOO ILDOWOAMNONTIDOOWU O F O™~
QOO0 O0OOOOOCOOO Hrdrdmlr i i — i O\ O OO OO OO
e ie il slolololalololololololololololelalalololalalcololetalele)
olelelolololelalelalolslalalolslolalolclolelolalolelolelole oo e fa)



2

PAGE

SUBROUTINE SCHMRK

- 165 -

OFNO~DVTO~NNTINOMDOO—NMNMFTNONDIRD—ANMIN OO —NMNG
ool eNeNeNo Lol b pd ot pad dind oY ot M oS ¥e ofe o Lo eXo s Xo ofo STe oFe o3¢ oo ¥ e Yo Noa¥o Yo Ve Ne Yo No N Tol e o le)
Sielsielolololalolololololololololololalolololololololololo o lolololo Yo Y o BT T Ry
XYY YN Y YYNYYYYYNYYNYYYYYYNYLYYYYYYEYNYY
e e e e e e e e e e A e A e A e e e e e A Ao e A oA A A oA Ao oA =4
2 Y Yy S P Sy IS IS ST S SIS S5 S 5SS ST SESISSSSSEISES
LOLLLLLVLLLLLLLLLLOLLLLLLLLLLLLVLOLLLLLOLLVLLLLLY
NN NN NN NI NN NN DN NN DN NN NN NN NN NN N

o
—
- Y Y
> O m > O o [s'4 s 4
3t Q% D - ™M 3 — — T ™M ™
Il wvAJIVIOIV=E>AAAO0 T+ X > —HAHO 1O . o
FUWHWLXWLHELF LI WLI>OX>OO#YXZX>Z> I NN} HF R NOOCOOC~OO~
o~ —~ONM
~
[ T ¥ I U U I |
[a o TNa o TR o N= oS o JRs o U | o OX XX XX XOOLOO o0
OO O—O—O—OROIOOLOLO0 O FHFOoQCQCQUMWWWWQOLULOCZ
QIO J0JQJ0 JOJ000Q0O0Q0A JVNJIVIMEET S JJJ00000000WW
(@]
p=4 zZ [t o
— — &) — M ™M —e—_J
s X = > om XAXLY ~A—AQALOC~HXD>>
xX 0O > > O w WXXX X>OoxYZZh—
O © O O O O m [efelololeleleliNe]
d ©® © ® ¢ ® O ofeolelolelolol !
o n O O o0 wnn O [elolelololalel o]
o N +F 4+ 0 3 OOCODO000LVO

000 UOIOOOIN—AOAITVODVIVAXPULOLOOOCOOOCVO~00
OOV NT OO HOONININNNONW—LUWLHWLWOOOO®mOOUOO0O0
CVOoOVOVLOVOVOVONOCOOOOOCOOOOONOINO+FOOOUVUOOOO
[olololololelolalelolelalelNelolojolalalBloialBlodal pial N NelNo R jololl Jololale}

o O © O © © © felolotmlololele
(oI N[NNI\ TN X N[aINFT T e o Ml olelo/elolelelalololeololololelololalele]

DO LODUOAWLO~AIMIT NSO COOWLOANMIN~ITOO0ONT OO0 IO
AN M NG 3 33 3 S Funnunininnan o wn
OO0 COoCOCOCODoCOCCOCoCOCOCOCO0OCOOOOO000CO0O00
lalolalelelolelolalololeololololelololalololololololololololaloloalolo]olal/ololol o)

IN ABOVE ASSEMBLY.

NO ERRORS
DUP FUNCTION COMPLETED

SCMRK



1

PAGE

SUBROUTINE SCMRF

- 166 -

NNFN OO0 O—NMNGTNO~OFO~NMINO~OTO~NMOINO~DCO—~NMINONS0VTO~NMOFT N0~ O ~N
0000000 A==~ — = ANNNNNNANNNOOOOMMOMMNNMNGE T 3 T3 4333 T nnniinin i o 0o
elelelelolelalolololololalolololelolalololololalolololololololalalolofolololololalolololololalolololololalolololololole o)
uuluguuuelududyguydodydydodpsyugdudlyuydtpuyguuduudydlylyddyguuglylogududally
e Ao A GG Jo R Ao oo G AR G Je Fo Yo o Ao oo dodefodo fo o fo Qo oG do 4o 4o d e do o doGo e e o Ho Ao G Ao o Hada G Ho o do o o do o da s 4 4
PT35I 2 3 B I 1 W B N 3 a3 T 3P - N
LLLLLLLLLLLLOLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLOLLLLLVLLVLLY
VNNV TN NNV NN NI NN N NN N NNNN NV NN NN NY NNV NN NN NNDNNNNNNNNY NNNY

36 38 3F S8 26 3F 3 30 3F 3F 30 38 3F b 3t 3E 3¢ 3% 3¢ 3F b 36 3k b st 3 52 St 36 3 36 3 38 36 3¢ 3F 3F 3+ 3¢
¢ w Z wn —~ 3¢
- =z Y— . C — . w Q3
>~ 53] o X O = X O O w3
) o] T 172 DR B Y 47 | =3
- ol < < 1 « Z2 Ot
=2 o << X QD > O O WO
— = ) o o o —_— ZT3#
s (V1% QO TW NLd ZTUW NWLEFEnOO
> Wy XX Y Wod O WwWOCW—<Tit
- DDy O Do O D32 %
= H0D Xxxd A a<g —— A <I D
w — LD v <qOX N COOILDDS¢
—Q) >>3F adx > 2O > A> =t
[e0) I 1> SZ0 < | sl I | oL | W
>l x> 1 el X sl >XO>D H*
Q- > > XxOX OWwW oLDX Q3%
- W WO = DN I~ DxxTIi¢
ZO OO0 XD ZIdAXONI=—ZIXONO O 3#
— WOOIX DY IX—>+—x W~ It
pg g XX AXZUL UL LT ¢ ] <TUD>>><T o | qUI> O 3t
> —— LS > 1 FEXEIND | >IN « 203t
L Xxoo—ao ¢xXQ > X< 3=
> > FEZunwwz Z - Z2 2 = o IWwi
Zw LI DWp—F——L D Q =uw> D D >t
~— TEZZDO0VNETONLO Z ZQUO Z unXui—it
> 3t
< 3
- 3¢
z 3¢
- 3¢
w > 3¢
oWl os W w 3#*
@ Ol adx a4 =z z Q 3¢
T ZV A— = — = — > - O ¢
O owlloow ] xX>% Xuw = > << o
v D o MX>Z ZZX Qo= > QA O W3
| -5 3¢
w owi <O W 3
Z wnwlzZn a 3
— | <X o ki
_ Olowa = d | 3¢
D Zl-—ad wWa -l 3¢
3 O = lxXd ndoouw OOV VO O OV << O ¥
3 ¥ J10ww oo Oo0oo 00 o 0o W 0O *
3t o Jluw < 3t
3% D o<l . . 3
¢ v O o 3t
7’ ky
PO £ 1
26 3% 30 38 38 30 3 9F 3% 38 36 3F 35 3¢ 36 3F 38 36 3F 38 38 3F 36 3F 3% 30 3F 3 3F 36 3¢ 36 36 3 2% 3t 3% ot 3¢

QO

+

WL o~ Q [

X +++x0O —

T AN o o et — —
XxXxXO> + o+ X+ | > >

NOXXXUNFFOX—>NWH M2+ —Z 0

OO M — —~ - N~
— — ]

—
—t

—

= XXXxX O 0O OooxX <0 «0Q
ZOFHFFQOOFOFQOVFCOJI-Q OO
WOV II AN N JDN I JNV) NN

w

a4

=

(@)

(2]

No) o~ N Om 3

& [@RNa} o~ OO o

NoJ [e]e) OO OO o

& [eole) o0 ©Oo o
CoOQUULOOOWAMON~OQO—~F O

OO~ DVONOTOVOOCOVO~NDO~O
NOCICaIN™>—O~OUNUOOLONOONO O~
NOVOVVVVOAVDVIOVLUANUADUV

—~O O~ OO o
[elojelolalolololelololelolololololololole

OCO—~NMNMIT OV ILRUOWLWO MO ID
OO0 COOOOO0OOOCO O it
elolelelslelololefelglolslalgleolalelalolale]
OOOOOOOOOOOOOOOOOOOOOO



-

SUBROUTINE SCMRF

2

*PAGE

- 167 -

MNMITNO~OOO~ANOTNO~-VTO~ANAOITNONOTITO—ANMNO TNV~ O~ANMNMITNOSCOOANMINOS IO\ M
OO OO OLOON P~~~V X 0TI OO0CO0OOOOOO—mir mim ey = 1 NN NI N
OCOO0OOOCOOOOCOOOOOOOOCCOOOCOOOCOOOOOCOOO M mirled et /e e pmd t=d pmd 14 e r=d =l pmed =4 f = e = i
Wb Wy W Wl e g et s o g e W Wi e g bt W b Wl W W M W )
o de oo dedodo e o do o Qoo do oo ds o s de e o de o oo o do do o oo do o oo o do o e o do o dodoe oo o dodo o do e dode dode g4
b2 29T 2 T - IS - 2 D20 202 1020 2 a2 2 M 02N 2 SBT3 2 2p i 5 -0 Db 2Ib D -2 i 3- 2
LOLLLLLLLOLOLLLLVLLLLLLLLLLLLLLLLLVLLLLLLOLVLLLLLLLLLLLLOLLLLLLLLLLLL
N NI N NN NN DN U NN NN NN NN NN N N N NN NN NN DN N ) NV DN VRN NN DN NN NN NN NN NN L

—

~ +
— + — — —
z z DO VO ~ - N - o
— X > dd dad QO XX et e O3 XK XD et A SO >0 >0 D
=z X Ww = YOFlAAZAABBlIIF2_0+X+3++__OIF._IF4_O+Y+5++__OIF__ILOS
XOOM—O>> OOt OO~ ZZ N3t XXX ZX N 5E 3 X3t 3 Z N > > Z > N3k 35356 > Z 3t 3 Z X WL
e I B R R — — — O\ — O\ — O\ —_—\
p— r— —_ a9 g |
VST
O O CcC o Cc 0O o0 0o o 0o oo oxX x> XX Vo OXxXx XX >Xm @

FOFFORFRQAF QRSO FOFCRFOVQAC FOFFQLLULOUOCACVAFD FAFFOLLLLOLD—O—
NIV SN AN N N AN N NN N JINN D N VNS NN O0QO0Q JJE 1D JN JVNZNUVOCO00 1 a1 10

52

caLc
3

S4

CALC1

S5

i) OOvw Wno
QOO0 no
(ole} OO0 OO
oo OO0 ©O
868068999OOBSBC39)78335004DFBD78OOE68OOIDOOFDQBD7800079
JTOTDVOVOFTOIFT VOO~ NDO~NNOTNNNNAIONLFILODOOODRXOOOMAIOMULMLOOOO0T®WO
O 0NO—O~ONOAO0O0~O00TO00DLLDOOOORTOOOOONVITOLLUXOOCOCHLOODOON
=IOl IalblalSiallalSiaialiaialSialbiaia(B JSlalBioialpiNsNololelsleolaoN N L BN JBlalBloial N NleleleleleNoNe}

0007

000A
3
0

o o —~ COm —~AO OO~
OOOOOOOOOO)OOOOOOOOOOOOOOOOOOOOO001110OOOOOOOOOOOOOOIIIOOO

OoOWL AN FTNODT CDODLULO—ANMINNOCTTODWUL O~ TN OWOANMOTN ORI OWON
— = = N N N A NN NN N O N OO NN O T S D D ninninnn neo o
0000002000000 0000020000020000200000CO00BCOD00ODOOOCOD00O0O0DD
elslelslololelalelaslolslslololololololololololslolslolololalolololalolalolslololslolalalolslolololololalolololslolale)

0063 1



3

PAGE

SUBROUTINE SCMRF

- 168 -

FOON~0CCO~NMNMNFINOMDCOANNFINONDOO~NMNMGFITNON~OTO~NMNMTND
NN NG 3T FETinnnnnninntin 000 0000
e e pmd ] ] e ] el ] el g el ] el ] ¢ed ] e ] e g e ] P ] P e e et Pt et ol d P ] o e e et
Ly Ly by Lyl ygyudygwud gyl
oA Ao e Ao Ao Ao e Ao A Ao A Ao A Ao Ao Ao A e Ao Ao Ao Ao A Ao Ao o Ao o Fo Ao o Yo e o fo Ao Yo Ho HoHo 42 42 4
D230 23 2 1 2 13- 1 3020 1 2 3 30 3 b 2 1 30 -1 b 2 20210 2 151010 1 15 3> 12> 2 3 3 2 2
LLLLVLOLLVLLLLLLLLLOLOLLLLLLLLLLLLLLLLLVLLLOLLLUY
NI NN NN ) N NN NN NI DI DN DN NN NN NN N NN NN N NNNNNNNNWT

&
—
-
- s TR

> Q T > O @ @ o
#r= = QO D%~ =T N3t T HE M m
1D TN IOV IO I VNA>—~—A O | A= 1 | | O ¢« O
FUHUXUD>UWHULFUD>VNXD>OAQ#X | NN O00O0~A0000CO000HA

o —oun
RN P O P

[0 IO U O S A SN ¥ S |

o S TN S B's < JENNe o HN's aJNNNo S| > XXX > X LOLLLLIDA
OOV OO0 LOLLOLLOLLLOOOOCOY LLLVLLLOWWWWUIWCZ
QA0 10 J0 9040 J0V00O00O0EZTZTT JJ90 OO0 O000O0O00OOWW

(@)
P P — Q
— — [®) —— O\ N X>XD> e M
s X Tz > fos) XX HEYLaAX>O0OO0~~00>
x O > O w WXXX #Z2=my ZZX>X>Q0-

O O O O O O m [elelelole) [>leleloliNe]

$ © O ®w ¢ «© o [elejolele] OOOOM~O

o n O O ¢ n O [elelolole] OOOOLVO

oM ¥ F 0 M 3 OOOOO OQOOOLO
OO0 INUOICOOOAT AT OVVOAIULXOWOOOO OO0O0O0O~A0O0O0O0OOLO
OOV IFTOVO~AO0R LT TOVULDNOOOOW OO00O0O0O0O0O0OO0OVO
OVOVOVOPOVLOVLONDOOOOONOITNOVNY OO00O0O0OOOOOOUVD
oleleleololololalolololslolNololelolalel d I N N X Silololololololololololol fo)

o O O O O O © ~OOO M [eleolololole)
ONON—~N—~ANONONAMedrdrd O~ 0000000 O0O0O0O0O0O0O000O0O00
NOMVOCDNODWLOANTNON 0T CoOWONT OO0 OUWONF OO
OOV ODOOOOOOMSIII PPN ®D DD DODOIICTTO
D000000Co000COO00000000OO00000 D02020000000000
elelslalololololeololelolelslelslolololololalolslololo B ololalololololslolelols ool

IN ABOVE ASSEMBLY.

NO ERRORS
DUP FUNCTION COMPLETED

SCMRF



PAGE 1

¥

SUBROUTINE SCLLG/SCDLG ©

- 169 -

NGO~ OO O—NMFNOMNDOOO~NMFTNOMNDOO ~NMFNOMNDOO~NMFNONDIO~NMIFNONDOOO—N
OO O0COQOOmrtmird i i~ i =i AN AN AN AN AN O MMM GE G ST T ST DN NN nNO 00
elejolelolelelelolololololololololololololelclolololololololaloleolololalolalololololololofololalololololololololelalo )
LIGTLIOIG LI G D I G L G L G T D D L G T L G T L D D O T T O T D D T T D I DT D T G T T O I T DT D SIS ST DY LI G ST DI ST ST OIS
RS JRNC R RS [ AN U AN DU R P O K U N N PO P O S N O O O R O N P S O N Y P D R S P D P S O s P P P P O s N o
JENE K S RN AN DO R O O O O O O O T O O O O D O O O o D D O O O O DU O U S O T T DY DU O O O Y Y D O Y D
LOLOLLLVLLLVLLLLLLLLLLLLLLVILLOLVLLLOLLLLLVVLLLLOLLLLLLVLVLLLLLLLLLLLLLLY
NN NN NN NN NI NN N NN VI NN NN DN NN NN NN NN DN NN NN NN NNN N DN NN NN DN

3t 3t 36 F 36 JE 30 30 38 30 3F 36 3F 3F 3 3 3t 3F 36 3F 3F 3F 3E 3F 3¢ 3 3¢ 3¢ 3t 3F 3¢

* ¥ ° . s

#* 3t o o = 3t

# 3 < od O 3

# 3¢ —~ o a4 *

3 > > O O o~ 3t

# 3 (S]a 3

3# et L ¥ oo o 3%

# O3 S O 0o O 3¢

36 M~ 3t zZ XX, Wwuw o 3

3+ N3 ol o] V) bt et 3

N3t zZ o xul sl ] 3t

3+ O3 > > O+ oD 3+

3 O3 -~ - A O O *

3N 3 > TZTgq 24 2 3¢

# 3 oo S>> > - *

3¢ O- 3¢ - - > > [ . 3t

3 =3 g W NG NG ¥*

O3 zZ X>QxxOvw—oUW—0O 3

HFOH —— OO0OX10OXxXd 3%

3 J3t == XXW WL J< o <] o 3

3# <T3# > >< —— il - 1~ 3

O -~ Xarroa ¢XQ >0 3

#* 3t > > F—ZWwuzZ Z22Z2 Z 3

3t o€ 3¢ 2=z LI D=L D= D 3t

# Ot - - TEZZ2VVNEZ0OLETOW 3

FUE O XX > I

¥ 4 ZZ 3t

i Q -~ -~ 3¢

FWF O zZZ 3¢

#ZH¥ v - - 3% —

Fomd N > > 3% — + - +

#$HE¥ O wl -~ O - . (&} OO —~AO+ O+ ~N—NO -

#D3¢ a Of XX 4 p=4 Z - ft N P R | + —=J+ +0 —

#OH#H O Z) -~ — -t a 0 ~J0 —~ O NN —— 3 — —

¥ O Wl O O X>FT XE >Q OO0 XU Xod<IxX x> x4+ | > >

@M v DI adad uX>ZZZX > OounX QI VNNOXNANOXNAOXXFOX > JW# M= Zd—~Z 0

3t D¢ Q) Jdox 3¢

¥ W wl oW 3 —— —t NN~~~ Ot — —

3 ¥ Z2 wnizZzuvna Eis — ot — —d e =

#OX = < oo 3t

3O — OlxaazT g | e ® o0 It

0¥ D ZVlFaawy - ¥ XX X XX OXXX C 0O ooX <0 «0O

¥t O = I XLCINTOOVLOOL VL VLI O ZZ0F000uF 00 FFOQFOFQVFOQJIFQUFD

¥ ¥ o i OoLoLovLOLOLOQOOOQ 220 oo QFUWUWONIIZON IV N NI I IV IV

I oo Jlw < 3¢

#DHF D gl . . 3t O &)

#—E v Ol N 3t .| -

3 3 - [

ST * C O ~

36 36 38 35 3L 3F 36 36 35 38 36 SF 3F 36 36 36 2% 3F 32 3F 52 3 38 2 3E 3F 3F 3F 36 3F 3% %] 72} 7}
P~~~ o Ne) P~ any Om 3
(S]] o o 0 o3 OO o
3 o (@) o oo OO o
38l (] o o O OO o

QUOVOAINOOOVANAWOOL ~A~PNOV~NOO~TO~OWN
OO0 OFTONOOTOUVMMMOOMOTOOOOWONVONO
ANNOTNOCOO T N0 OO NUOONOONOO
[NV eN IS deN NS IalN NNl S IalSalSE daNJJSrrialSLuials)

— — o Omi OO o
OOOOOO0000000000000000000000

OV O~V DOIPDOAOWO~NMFT OOV DAWL. ~NM
OOO0O0OO0OOOOOOO QD r rmi rmdrmd rock — r=d i = r=d et =4 (\J (I (\J
[slolslolslolalvlisliololelsiclololololslielslelslolololglolalel
elefoleololeloleololololololololeololeololololololololololale)



2

PAGE

SCLLG/SCDLG

SUBRUUTINE

- 170 -

6666666777777777788888888889999999999000000000011111111112222
CCO0O0O0O0O0O000O0O0O0O0O0OOD0000OCO—Add—Ardd A A~~~ —
SOOI OO OOOOOELOOOCEOOOLOOOOOOEEOCOCOTOCOCOOOOOLLCCOSOOOOO
JRNE R P N O S S Y USSR U Y [ DY S DU P Y DU Y Y IO Y O Y DS YUY U U [ U Y NS S DU By U D DU |y U DU P Y DU Py RS s PSS RN s [ iy
999y Iy Iy JdJ I J Iy J Iyl ddd 0 JJd IV Jd I Jd o dadddadadaJdd
LLLLLLLLLLLLLLLLLLOLLLLLLLLLULLLLLLLLLLLLLLLLLLLLLLLLOLLLLLLLLLO
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS

- - —
- =z O
= > = >N Ww_y——m
XOQM>0oXY—Xa X>Y
—~ —
-
c O o o go—/4

FORCHFOFQOFVNICOOO
NIV JIN N INBLODD

PLOT

68C0O

SO~ A2WOoOm
MOMNOMOMI TN O~
OAO0AOA0O0CO~R OO0
D00VIDVOLVIATHOOO

o
oOCOoO0OoO0 OO 0Mm—A——

TNO~OVIIDNOAWDO AN
oy o mMm
D02200000000000
ololololololololololololole)

3¢

— (@] [
— O - -
- - — 20O D
—AM< X > W~ O N Ot
NWXZX>Z>XLA X > = N3 K W

oJ —~— O\
P PR N L

-

X > o O—.J LOXK XX XXX

00200 O FOVNKOLOUIFOSFISOOW
TZTZ VN INNDOOOQVINIZVNIIJID

—~ M
oo
XK XX

S2
S3
CALL
EXIT

elolele]
elelele)

8CO

oCoOO

NoJ [olelele]
LAl <gOoNwnmNNOOwWoNnNOwWwoeroroooo
LOOATANMNMNHAFT OSSN —NWOnOOO®
NOOOOOOOOOM~ROOOOCO~ITNON~U
It il S loalBSlodal Frlolelo o Talhal N WNo Ne NN I 5

O OO~
COO0O0O0OO0OOCOMAAHCOOO00OCOCO

MINO~ 0T CDODL O~NMTNO~T MmO
OO OMNMONNOMNOMOT T T T
olejelololololololololelolololololololololole)
sleolslololololeolslololelololalolololclololols)

o > o > O ) > m

O DZZAZIDHE—t— Qi OZZAZD
D CE T CVIOIVHA Il IS aS TW;
O #F WD WO 3 W3 > W 3+ WOl O

w w W w w VS w —Ju 1N
O @O JO £ O 0 0O o© Jdo o
CICICAICICICICICICAICI
{500 R ¥ e DU ¥ e T SN T OO i N T RN T JONIN ¥ O ' Y 0 N e O

~l

REDCT

pd
—
=
>

064C4000
64D5000
6517A00
074

64C 4000

0000
0076

NeNoj@iNe
[elejslolololalslolololololololelo]

O O OO O O O O O oo c
CNONAMNANONONANO N MO — O

LOANMT OO0 oWl O~ NO
OO NN D NN NN O O 0 O 0O
CCO0COD0D00 000000000000
[elojelolelofsloololololslolololololelolole)



3

PAGE

SUBROUTINE SCLLG/SCDLG

FUNONDPOANMNMFNON~NDOTO—~NM
AN MMM gt
et e el el o el e | ] e ] P
[GIGIGIOIGILIGI GG GG LI LILILIGLILILIL]
NS S S S S O U O RN O NN U S U O S S NS S O |

N PR N S S S R S O RN S A U D U DU O
LOLOOLOVLVLOOVOVLVVLLVLO
NN VN VNN VNV NVNVIN NN

s

REDCT

W=
FDIV
FSTO
Y1

I

LIBF
DC
LIBF
DC
BSC

YMINL DC

Dy

0000

0 06109940
0000

20 068A3580

0070
C 01 4C80004F

70
8 2
9 0
A

B 1

945

ol
e+ o
—— 0 O
[ e g O 23]
—JJ et o
oA O~ AnMH

-
LOID0O o0
WLz
[alalSliiialnialalaials]ifig

o (@)
— O
= Z2Z - —J
A O X>Na>

X000 Z2Z2X X

QOO0 w
oonn M~
oo W
oOOoOmMm w
Ooow Cooo0onm
OOTFT NOOCOOO0O
OO~ LOOOOO0OO
OO WIFOOOOO
OO O
o OCcCoOCOO

WONNEO~0D LM~
Y e S N N O N
elelololololololoiolalole]
lelolsleolslolololslelolels

L[]
>
-
[aa]
=
w
w
w
<T
(W W)
>
C o
Mmoo W
<{

L
Z 4
— Q

=
v O
X O
jan]
xX Z
xOD
U g
O
[@]S)S]
ZnZ

>
O
-
Jo

- 171 -



1

PAGE

SUBROUTINE SCMLG

- 172 -

NAFTN OV O ANAFNON~DVFOANMTIN OV OANATNO~DOPOANNGTN OO OO—NMFTN O~V O—N
OO0 rmmr NN AN NN NN NN DN Dnnin o o
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOM
OOV EOOOOOLOOOLOOOOCOOECOLOOOOOEEOLOOOOLOOOOOLLLOOOCCOVLOVLC
S RN NS P NS P O O O U U U U G O S PSS S S S SN YOG [ JSG NG OGN UG [ PO OGS U S U OSSRV UG JONNG JUN JUA S U (UG NG SN S s A O s B R Y S O R
PSS S S S ST S SES ESSSSE S S S S SSSSESESSS S SESSSS T SSSS IS SIS ESESEITIITISIEIT T
LOLVLLLLLLLOLLOLVLLLLLLLLLLLOLLLLLLLLLLULLLVLLLLLLLLLVLLLLLLOVLLLLVLLOVLOLO

NN NNV NNNN NN NN NN N NN NN N NNN N NN NN NN NN LN NN NN NN NN N NN NNNNNNNNNINWY

PR TR - I SO LR T R T CIE S A S Al S H R R R i R S Tt

3¢ 3¢ w [ a1

3 s — — O

. £ V] o > o X 1l3t

RT3 - on} [on S e R~ G e+

%% > < 1D 1 Ont .

e 3¢ o ] X X >WwIt

3¢ et - — (&) (&) Z 3

W Ost - V21%] = 200

30 3t pd Wwwovy XX Ox O—<3

N — DO =0 o [V 2

3N b 00 XxXuWw L Wt

3¢ \0 3% > LD iy

O3 - >>F I}l U =

SEUNt > I 1> TZXD G2 <CwNsit

3% 3¢ ] x> o e o 3t

3 Q3 - X>d oI o« D3¢

¢ 23t - wuu >NO>NOO0Z 3

O 2 O00QX X o2 o Z|—<I3t

3Ot — WOOOX—~Ox+— I3t

3 I3t = XX ZWLUW O +O<q oy 3}

3 <L > —— o Sl —CH3t

AR - XXXO—QA QA e>X o> 3F

¥4 >0 Sz Z2Z2 2wk .

o3t ZxD0 L ILDWH—F—L D 2> 3t

* O LSS TETZO0NNIOLIoUn-—I

w3 > ¥

3t 3¢ =z ks

Vel - 3¢

STAIEL z * ‘

23k - 3¢

3t =k > 3 +

¥ O W - (&) -J | #FO AAHAOC - - -

38 D5t S QI > -4 P =2 -+ + 4+ 0 [l =z p=d

3+ Qe z Z1 ~— = — — O HE ANMNME O —— 3t — — - — LD 3¢

e O Wi O Q X>E XI > *O Xxxo> X+ | > > T X E > owault

dxd N W_ - NX>Z Z2X O> QAW 3#NOXXXNFOXm>ANIW: 3tnmiZ 320X 00 >oQ w3t

Dt I T x 3¢

VI W O w ¥ —ANMOAMN—A —~ N - — o~ o -

O Z N IZ2Zv 4 3¢ —y —t [T S T —

O o~ [JR= jas] I

#03% - Oy =T J 3¢ w

3 W0k D Z2itkka0 W = XXX XX O O OOX 0 «aC ©C © C O O

¥ O =X NAOLVLU QOLL VO VL ¥ Z0OFFFFOOFOFOUVFIOOAFO JJFQFOFQFOFOF—O

O X I 00 VOOOO OO0 OO QO FWOUVNNJIJIJINJIN IO I JNU JNUVT OV U U g Jndo

FETH O O glw < >

o P < . 3¢ (@)

3k =3t v O~ o Fa | -

3+ 3¢ I =

¥ 3 3t (@] —

36 38 30 35 30 3 36 36 3% 98 3F 3 30 36 38 36 30 36 3F 3t 3F 3¢ 36 3¢ 30 9k 3 3% w wnx
r~ : or- N~ Om < o
(S} [@Ns] on OO C o
5 (@) oo OO o o
< (el OO ©Oo @) Ky

OO0ANMNMITOOOVUADODAOO~ANOALNAOmMcMDDCONOO
OOoONNNVVO~ONVODOVONXVOITODAOATD~O~ONTO
NOOCCONH~~O~ONUOYNOONOOMmOAOAD~AO~A0VO
NOVOVVOLVDVOVTOVLADVL~ARLULOVLOVLOLIDVODO

—~O O~ OO (@] @]
[els/elololalalo/ololalololololalolelolalolelololololololalel o)

CO—NMNI VT OIDRUOWO AMNOMPITOOWWL OraMF N0
OO0 OOOOQO OO et il rmd d remd i vt — O\ O\ O\ O\ O N O\
elelolelolelalniololvlelolololololalolclalololololelslolololo ol
eolelolelslelolelolalolalololslolslolslolclalslolclolololclolalc to N



z

rFALC

SUBROUTINE SCMLG

- 173 -

OFTNOORO—ANOFTNONOTO~NMTINON~NOOO~NNMNMTINONDOTO—RANMETNONMOTO~ANMGTNON~NO O
VOOV OO OO PP ~DDDRVDVORVVROTC RN TO000000O00OO it —d i
COO0O0COTCOTOOCOOOOOOOOOOO0O0O0OCO0O0OOO O mirtrtrtmir it i el i = e r=d =i =i = —t
OOV OVLLOLOOLOOLVODOVLOOLOOOOODOOOLOOOOOODOOOOLOOODOOOOODOOLOLOWY
N RS S A P R O DR U R S R U Y Y T O Y U Y P Y N O P P U O N S N P O O U DU O Y R S P N O D O Y P P O O
P2 10 23 2 - 2300 - 2 2 3 20 3P 3020 1 3> 203 - 1 2030 3 3 -2 20 2 - 3 21030 1 20 - 30 b 3> 2 30 M- 3020 30 b 3 b 3> 2 20
LOOOLLOLLLOLLLLLLLLLOLLLLLLLLLLLOLLLLLOLLLOLLLLLLLLLOLLOLLLLOLLOLLL
NN NN NN NN I NN UVTNNN NN NN N NN N NN L) N N NN DN NNNN NNN N NNUIN DN

o

—

-
] (@) (@)
] > o > O — > o > 0O o - -
NZZAZIDitmt— OXQZZAZD¥ =3 = ™M 3 — — T
IS IJTONIO VAU ITCEZTJZTON IO TVNA>——0. O | — X > A= 1O
LOWLOWH WU XWHULOUWLOUW3HWUW>»>NX>O0DREXXZEIXD>Z> | Vst itiew

o — Oy

JRN R oy |

W U0 W W W W W e oo J
fo'a QRN PSR = ol o TN« o o AN [+ o JYe ST « « [ o o [ o OX XX XXXQO
O L OO~ OO OO IO OO OIOOOVVVD FO FOO0OO0OD0OWn

Eial®lalalalala]apllVe]v,P[VelVe) 3 b 3 Pl B], o

OO JC O JCUC A0 00 d0d0 0
-

-

= = =

— — C 1123

= X = > fas)] XXXt

xX O > > 0 (VK] WX XXX
OO Co O O O O © OO O O O m [elololole]
O OO0 ® &+ ®W C © OO w ¢+ ®o o [elolelele]
— Cg O O N O A Og © O un O [efelelele]
g 0~ F 0 F F i~ 00 ¢ [olelolole)
T30~ O0IO00O0CLOLVOIITSHOICOOOIW~OWNOO0OWI™~ONL FTIOO00O0
OUVUFTNVIO~DVNITOOOVTNOVVO~OXNINNVVO VD ~OUW~WILOOOOO®
DO VOVOVOVOVOVOVOVVOVOVOVONOOOOOOOO0OOCOONOTNON~UL
slelelelelelolololololalololelalalalololalaolalalNeolaloleolalalB oy anlBleam] g bl piVe INoNo IS o
O Co O O O O O OO0 O O O O — OO0~

NN —~NONOANRNO NN ANONONAM e A O~ OO0 00000000000

~OOCDUOAWLO~NMATNONITInOOWULO~MINO~O00 QWL O~mn~o
A N M Aot TSI ST rnnunnnn
OO000000O.,UOOOUOOOOOOOOOOOOOOOO00000000000000
[o]®) lalolalelslolelolalololololololololololololololololololeolololololololololololelolele

n

4

o

[qV]

o 3

o ™M
MO & M
RS o [y ()
O0O0OONOCO—~OO~
VOOV (@] -z

wuwwwoowooulz
[(nlalatalalalalala e

()

c

MZ Z e=i—_
——OQAF QOmX>>

EX>000 OXZ2Z-

ooouw w
oOOor~ M~
[elelalS) (&)
[e]elelB) w
[ele]eolSlelelatrlole)
OO0 LHOONOOO
[eolelelBleololiNolole]

[elelalNgN JoNJololel

oYelole) o
0000000000

OWONTNOO<I™~O
NNV VO VO OVOOVO
CoCoOCoO0Oo0oO0
[slelelelelolelolololele]

IN ABOVE ASSEMBLY.

NO ERRORS
DUP FUNCTION COMPLETED

SCMLG




1

PAGE

SUBROUTINE LINSC/DASSC

-1

74 -

NOFN OO ANMINO~NDTO~NMNFNODCOANMNITINONDTO~NMINO0CO—NMAOINONSDTO—ny
00000 OCO O~~~ NANNANNANANNO OO OONONET TS TS T Diin Din o 0o
lajolalolslolelololololololololelolololelelolololelolslololelololololololololololololololololololololololololololalolalole)
LLLLLLOLLLOLLLVLLLLLLLULVLLOLLLLLLLLLOLLLLLOLLLLLLLLLOLLLLOLLLLVLOLO
D NN N NN NN NN NN NN N NN NN NN NN NN N NN NN NN N NN N NN NN NNV NNV VINWY
2222222222222 22 2222222222222 2222222222222 222222222222 22 727222
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

I [ U S D Y R U S P P U O P U P Y P P U O D Y P R P Y U [ U DU O P U N U U U U R R DRSS U U S DU S DR R D R D D B e

3 3 3b 3 56 I 3 36 SE 36 SF 3 3E 3 3p JF 28 SF 38 38 26 3F 3f 3 38 3 3F 30 oF 3 3¢ 30 3¢ 3F 3¢ St
*% 3t
E A xw 3
R 1 -~ = v o= ki3
E I z Z [SET] w. < I
EE 1 — = = xwn <« pd 3
P T = g o—— 1l zuvn0O R
3 et > > 2=z X e X (O 3¢
3 O3t - - —— o<l (® —HXXZE 3t
33t > > 00O XXZj0oWw <990 It
3N — = AN X IO | | — #*
E NG - - ODWwerx 1 o>> 3t
PNoE x X OO XxZu. U 3¢
3+ O a aQ LI 000 Xx0O 3¢
35N -~ - 1 <=ZZO0OWw~—— «0O0O 3%
FI z Z X>>1 b —oZu e 3#
2 Q3 —_ - x> WO o 3t
3 2 = = wou U X IADDZ2ZxXWQ 3%
3 Ot x X o000 XOIIO—ODZ ¥
O - - Q00T = %
3t Js3¢t x X XX XULULLINDL o< o) 3
3 <L 3k — ——ly (@) OO> ¥*
O3t - - XEDAQ— o 0 O— eOX 3¢
%3 > D>~ F—Z OO0 ZWZOZZg 3¢
Pl ZzZ>Z> L OF—ZO—=ITDHZ—D | 3%
3 Qs 3~ ET 2V JEZ UL — S WL > I+
W O x X *
o w» z =z "
3N ] - - 3%
It < zZ =Z 3¢
w2 O - - 2%
N > > 2%
O Wl - - (@] 2
P R 1 (Ve QI > > pd zZ %) 3¢
#0O% =2 21 - - — — v 3¢
P o= WO W X>X T OX>EZ> > 3t
#A@F 9 DI ownouv X>ZZZ— X O=—>0 QAx o3
3t Dt [ - Vs 3¢
Ve W W — < 3*
¥ Z wnlizda O 3%
3O | << 3
3#+#0% - Olxdag 4 — 3%
T D 2 2 - 3
e O Ml < NQOLLOOVL O LVLVLL <V O 3*
#* O X 100 O VUOODOODOO O OO VO e o ¢t
T £ St 3
@ D g . %
W Ol 3
3 3t 3¢
3t 3 2%
36 3F 30 5F 3 B 3E 30 32 38 3 3 52 2F 3F 3F 3% 3F 36 3 3F 28 3 6 3 3 3E 3F 3% 3E 2 36 5p 3% 3¢ 3t

=
[%2]
<I
T
[QV]
a4
>
—
— + — +
OV O+ —,OX A~ -
v+ N +N— 4+ +0 —
ZVv —~Z0 — = NN =3t
— X X (XX > > + 1}
00X A 10X O A OXXEFOx >Ny 3+ M—
—— —— NN =~ N
u— — — —_ -
== XX X XX 0OXXxX 0O 0O o0OxX <«

ZZOF 000V OF-FFOOFQFQWVFQQ
WO JdJIZ O I VNNV J NV J0v JJW)

(&) (&}

%] w

= N

— <J —

- =] -~
(33188} o L M~ NN Om
0w (@) (] Ne o3 OO
ww @] o) o oD OO
ned o o o oo OO
NLCOVODNOCOUONOQOWOOIL~LOD~OC—H
NOOJFTONODT T OLMMMBVOMNOIFTDOOODD

NFOoOTNO0OITNOCOIN—O~A0OINUOVND
—O0V 0OV LCVVVVIVAVTIDIVUVA

— — < O OO
OOOOOOOOOOOOOOOOOOOOOOO

OLVO—=ANITNO~TICRUOIDWOANMNMNIT CXLI O
elslelelololololoiaslelslelsiolslololfolololoiolcio)
[olelolelolelolslolololololololslolololsiols jolele)



2

* PAGE

SUBROUTINE LINSC/DASSC

‘e

- 175 -

MAFTN O~V OANAOFTNO~NDPOANMINO~NDVIOANOGTINO~NDCOANMOITNO~DTOANMAOFNO~ VO —~NM
NoRVo o RVo Vo R o NN il AN Ll o el D bl ol el e oJo sYe oTe o e oS0 o]e eT0 oY oJe of e pY o N0 aY o eT o et o Yoo NoTaloTololelole o) o L PR R - NP = EEE - EET N VN T o VTN
OO0 OOOOOO0OOOOOOOCOOCOOOOOOOOO miritr it rrd r ) = | =l = = ] =] —]
LLLLLLLLLLLLLLLLOLLOLLLLLLLLLLOLLOLLOLLLLOLOLLOLOLLOLOLOLOLLLOLOLOLL
DN NN NN NN NN NN NN N NN N DN DU NVNUIHN D NU NN NNDND N DNTN N NN NN NN
222222222222 22222Z22222222 222222222222 22 2222227227222 72222222222
Pt bl b e ] e P e ] g el e b b b e b ] b el e e P e bt fd bl b b e bl bl b e b ] fd e bl e bl g S e ] e ] o b e b ] fd e (e B b e e e

JERES S DS NS DS (S [N USSR UG DU U DI U DI [ DRSNS UG [DUSNS DRSNS U DS DRSNS NS US| [P U DU DU [P RS NS D[S [ RS DU U DU DS S [DUNS PO S PO DS DN DU DR DN DU IO NS S DS S P |

—- —-

= Pz () = Ok

— — = — ja] — o~ — 20
> > T X FO>WwWaHA—mnN —AmMmX X > Wl O N
I AZO0OXMNAQOC> A0 A XYY = | JWXZX>Z>X A X > =]

— — o~ o~ N

- ot

o <O C O O Cw—a OXx X o O~ <O

O IO OFOFQFNCOLOOCO00 =8 FUdoLOI—O
NN N N N JNNOOO0Q JVNZZT T JVNJINNIDOVOODODUVNT

— -
=) =
- [QV] a9 <
o — _ .
< o o
o o O
o G @
o Ns) NS

OO VPO~V OIOMOOWLUTONL ~HLINOTON~NOOWOONW
NTONOMOMOTOITANIEFFTLOOAFT ANT NG =M~
ONOO~HOAOHOHOOM~RODOOONOOOOOOOOO~ROOOO000O
QUDODVOVIDVIDT ~OCOVANMT~O0 2V FT OO O ~AOM~

o o o
OO0 O0OCOOCOOCOOOMA~A—~OO0OO0OOOCCOOCOMAm~O00C

WL —~NOT N0 CDOUL OANMTINLHCO oL O—ANMST
e i VI VgV eV IoNIoNTgN oV IoNIoNToNToN N oo o Yoo TaaTaa TaaTaataglastaaTastaa ot el a B S B A e 8
OCo020220002020200200200002000020020000000
olslololslololololololslielslololelslolalololololololololololololololele!

+O > m
* cOZZAa.ZD5t
—Jl AT 050w

o
- O
wy

OWw Nl oWy Oy 3 w

>
(=
[E

—
—a

w w ~Ju w w w w
@ O Jdoc M O & @
H0 1000 I0 00 J0 3D

noo OO
ono OO
OO O«
OO i~
OCVFTNO~NOIO
VOO WFNLVVO
NOLOLPLOWVO
[N deleolololelele]

064C4000

0000
4080

068A3580

0000
0000

U O—ANIT OO O~y
J OO NN O L O
o000 0000020D00002
[olelolelolololololololololololole



3

PAGE

SUBROUTINE LINSC/DASSC

- 176 -

FTNONMNDOOANMNGTNONMNDOO~NMNT NN OANMY
aANANANMOO MO OO G 333 3 Funnnnn
Py e R P ke e e e P e P e P o e R Fo L e R R L e e e L P K R |
LLLLLLLLLLLLVLLLLLLLLLVLVLLLLLLVLLLVLO
NN NN N NNV NV NN NN N NN NN NN NN NNV
Z2222222222222222222222222222222
e lemlae s L ol N Ll L e e e L R e L e ) e R R e o L e R e ]

JORD [0 S S R S R [ DU | U | U | Y U U U R | Y N DRSS DR S S D DU R D

n
3
o
o
— @ 3O
+0 > o > O O — Mno
3¢ D220 2D =3 O |l O ™M
| NIZJx 2w i lun—w | o+ O
FOXULALULOWLH L HUL> v AaaANMMNOOOoOO0OONO~
T
— Z
—_J — <
—
L o W ouw ow v
Ve Hdo © © o« O Z JD VOOV >0
OON—OI—OL—O—OL—OWV O <C<CQoLLWWLWLLEZ
OJD IV JDJD IO 100 O VWOHOOoOOOOCOOoOWW
o &)
=z — o
— - —— ZZ 4
N = > - NOX > — =3 >
> x> 0 R PENAYXYZZX>0D
WO OO0 O O O uw o oouw
OWVWO OO0 W + ® n oo~
00~ Ogq O O n O I\ [olelS)
OO nh~ + oo m O N coow
SO FTANO~AOLOOOIWO i N elelelaolalele)]
OVOOXVLENWDOAHODM~ 3 OO OoO0OOoONOO
ONUVVOVVOVOVOVOU N elolololololiNele]
SUOTOOO0OO0O0OOOOO0OT —~ OQO0O0O0OO00OWVTO
OO SO0 O O O i (@] elole]
OOON~AMN—ANONON—O Wi elelololelololele)
MIT OV CODWUL O NN VO ICnUWONMNMM G
NolNolNo INoINo I N N INo R Tl i ol o [t it o Y S S S S oY X oo R¥o Yo o)
olololeiolelivlslelololslolol®) OCOoOD00o02Po202002
slelolslolololololololololole) slelslololeloleloololalel

IN ABOVE ASSEMBLY.

N COMPLETED

ERRORS
SC
10



1

PAGE

-

SUBROUTINE LINSF/DASSF

»

- 177 -

NONFTNO~OPO~NMIFINOMNDVTO~NMNIFINO~VCO—NMNFTNONDTO~NMNTNONOTO~NMEFNONOTO—N
00000000 —H—AR— == NNNANNANANNMNAOOONOOOMNGE T IIT TSI EF TN DN NDNNY OO
elejojolojololololololololololololelololololololololelolalolo]olalolololalofalolalolo]olalololofalolalolalolslololololole]
TR IR N R N R R RN R T R R T N T N TR TN R TR TR T TN TR T TR TR TR TR TR IR TN TH TR TR TN TR TN TR TR NS
VN NN NN NN NN NV NN N NN NN ) VI N N D NN NV NN N N DNV D) NN NNN NN NNNY)
ZZ2Z22222222222222222 2227222222222 22 2222222222 22222222 2Z2Z222Z22222

L e e e e L e L el L e e L e L L e e L L e Ll T e e e e L e T e e e e e e L e L e L ]

R U S R IS R N UL DRI DU DU A DU R DU DR PR R S R R YUY O O DU U U U AN DU O O U R DU Y DU U N NN RN DU DU U DU DU U U RN N DU U U U PR RN PO

3t 3¢ ¢w 36 32 38 3¢ 38 36 38 38 36 36 b 3F 3t 58 36 3F 3F 36 36 38 36 36 38 3F I 38 3F 36 3F 3¢ 3 32 3 35 3 3F SF I 3F 36 3 3¢ 3F 3¢ 3t
3t ¢ . .
3 X v O v
3* 3 [721%)] O~ <« 4 <T
3 St - - Wi W < <

#* 0 3¢ > > [ Xy < O QO Z QO
#*+ 3 — <q<L Or—~j ZwWw Lununo w
3 et -~~~ 2z X e XXX VO o
#* O3 MWL > W — oI ~O WIXXET O
3t P~ 3t Wwowo O XXZI0oWw +— DIIdO -
NI — ) XN X 00XV JOL T~ O
3 \3E o< o< oowxoe J (] << >>
03t XOXO OO~ XXZULWV) > e w o
I O3 o2 QLLILIIXO00 W Xxxo W
AH N3¢ [l P | 1 <EZZOW~r ¢ DX XDQOO

* p=4 xX>>1 | W X J— DWW e
03¢ —t b ey et X> W

HE = wu.u X J1DDZ>0 WO

3 O3k > D= > > O00XxOICNO— dx>0D2Z2
3O 3¢ [len] O0FHOId XE WD J—

3 93 X e - XX LU <IN o N g U
3 <[ J¢ —Z—Z i =t L (@) ] o O
O —— o — yxxypaar e s O — = e X
3+ 3% >E> ~—-SWwwaoaovzZWuz O OoZ2Z2<
o zZ>2Z> IO --Z20—~ID0 Z2 Z—2D 10O
¥ O L TETEZVN—JIZ W —Fu >
W U >x X

. Vo) zZ Z

X W -~ -

FwE < z =z

#ZF O - -~

=3t N w> >

e W Wl O -

*DO¥F U O X X b4 =
#OH Z 21 G- - — = — >
e — Wi OWw W xX>X T Xuw >Z> W
¢ g D v wv X>Z2ZzZz— X QO —>0 e
#2D3 (@] —~SZ W

N w wl g <

#¥ ¥ Z wnlzZzZa O

O = | qx

#O3t - Olxwa g

#WOF D Zik-a Jd

e O XS < VCOLOLLLL O VO OOV O
I # o LIOoOWwWO O VOOOOOOO O OO oo o
X 0 W

3k D <Ll e

¥ N Ol~

#* 3

#+ 3¢

3t 36 3£ 3F 3 SF 36 3 38 3F 35 3F 3F 9% S 3% 3% 3 36 36 38 38 3F 38 3k 3k 5E 30 gt A 3

n X X Vx

CALCF

CALL

3
3t

H2 31 3 4 o 3 3 R A8 e B AR AR R AT A A R KRR N AR

—

— + e~
LW ~UL+ ~L 4+
N+ + L
2V ~AZ0 —~N—J

St X < I
# 100X Ja JOXOa O
3

7 —— ——

NMa — —

.r.
ki3

- XX X XX 0O
L4 g atalal® Jalaliy
FWHOWNAIIZTONJIIV

kD

3¢ w w
%] w
=z w
- an] -
NeNe} o Nel
[eeRe o] (@] o
jesjoe] C o
noN o o

NOVOMNODNODONLW
NOONDVMOOFTDNM
NnITOoOrNOOOOINOO
~OOOOVLN~ODLVLD

— —
olelolololololololal

OVO—NTNOM~0ID
OCOCOOOOCOOO00
000000000000
[elelelololololololololel



2

PAGE

SUBROUTINE LINSF/DASSF

-178 -

AT N O~V OANMNFIN O~V POANMMTNONDIOANNFN O~V O—NNMFTNO~DPO~ANMNMTNON 0O —NM
NoRo Vo RUo NG Ro TV 1t oS o S S ST O O L S e efo ofe oo eYe oo oY 0% oXc ofe ol e N Yoo Ne o Yo plo oo Mol olelalelalelolelo ot n Lol bt Ll s A VI VIS TV
00000 COCOOOOOOCOOOOOOOOOODOCO0OCOCOCOAr—tAdArdrA— A A~~~
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
NN NN NN NN NN LN UL DD N N NN LD NN DN N NN L) N NN N DN NN NN NN NN NN NN
T 2222222222272 2222222272222 2222222272222 22222222 7272222222722 22
P e et et . et e Bt P B b Bt Do B e oot bmd Bt et Doed et Bed et bl et bl B b Bt Bt et e d e B et Bt et b Bt et Bt g e et Bt D Bl b el b Bt et e et e e et ey

PN DO SO DU TN DN [N DU DU DU N DU U DU [SUNG UNN DUN NG U DU (RN N DU U NN DU S DRSS USRS N U (S DU DU DU (UG U DU DU s IS S NS S IS DU DU RS DU USSR [ S R S PSS DU S R

Z
w
<<
I
N
X
>
pa—
+ — +
—— - — + — |t |t w
++C | z P LW LU Ok O ¥
NS A~ St — — = X e > 4 dJa x>0 —10 Z 3k
x> + + X+ pad > = X WLWOST—>ANLOICIFT LT AN A XKWt O N N~ |
MXpme O =N 3+ N Z2ZF—ZOX OO~ —A> A QA A OO A OO Z Z XA XYY — | A X Dt et = )36 32
oNOMN— N — — e I D e T e e D e A — o — — O\
— Lo R L — I - S

= =
XXX O 0O wOx «0 a0 O O O C T O o co ocHa O X > > = IO XXX X
OO QFQUVFOO QO IO 0O CFOF QO QO DO O FN<d<OLUOO SOOI AR
VN LI U DU SN SNV N N N ) N N NN NN VN OD Q0 NI S NODDLDVNNVNE Sundd

[t - b=

o — o TaN|

- oV N <t x X

n - 0 W XX
M~ NN Omm Ny S N NSO ) o co
NoJ on OO @) xn £O O 0O [ o oo}
o SO OO o O OO o CO e} [es] OO
o QO OO (@) oS OO S OO C O jol®)

L0000 OCD-HOO0O~NO~HLYO~OOTgONODHSCDLXWLNOONTOLOIOL AT C20LODnTt Lo o
4480/007800080480300008300008304,004522234,O,O,O.I:I.FOOZA.IO/O..D.I.%F OMOO
<O~ ~ONUCONOZNOOATATNOD AT ATINOCAOO~OODOOOCOOOONCOCROOOOOO ~A0WNO
VO VODLVDVITOVOADOU~DVIDVIDVDVLIDVIOVIAVLS2VDDVRDDTAHCODUVDAN~F DDA~ ~OLCO

(@} O~ OO o —~ —~O —~ ~0 &) (@) SO
COO0CO0COCOOCCOOOOOOCOCOOOTOOOOOOOCOOCOOOMimi~00CO0CMAArO0O0 OO

%W%OlZQJA.,OQUO/nDUrCF1234679BCDF02456789AHCDEF12345/078Q/AC.UEF01 [aNFa RN giNe]
A A A A A A A A A A NN NN NN AN NN N NN MO OO NN OOt nnnn
OOOOOOOOOOOOOOOOUOOOOOOOOOOOOOOOOOUOOOOOOOOOOOOOOOOO%UOO 0000
elelelslelolelolololelalolslolslolololslolslolclolslolslolololslolslolslolololo o Yo lololaleleTolo Fole Tolelale te o T e Yo e



3

* PAGE

<

SUBROUTINE LINSF/DASSF

- 179 -

TNOMDCOANMNMTNONN OO ~ANMNMETNONMNOTOANMTNONMOTO~NMFNONOCO~NMFINONMOITO~ANMI
NNANNNNAOOOMMOOOOMNO G G F T TN DN DN N O 0 O 0O 00O OO O NP P~ P~ [~ 0 00 00 0 o
ekl L F e L L e e e e L e L e L e L L L e e e L e L e L e e e L e L e e e L e e P e L L e e e e P e e L P L P L e R P L P
Luhuyuwuyuvppuuuvyguwuylypdylluylyduyulypuppuyglppdpduduillyuw by ilyuwu i ey b
N NN N NN NN NV NN NN NN NN NN NN NN NN N NNV NN NN NN NN NN NN NN NN NN NNV
ZZ222Z2Z2222222222Z2222Z222222 2222222222 222222Z2222222222222222Z2222Z
el e e e e e e L e e L e e e D L L e e e T e e e Dl e e e e e e R e L e R L ]

R SN PR RS U [T DU (R PR S DA SRR | D DU U | DU PO Y U DU S S RSN U N DN DUND NN U DU DU RSN O DRSS NS DU U SN DU NN DO DU N DU [N DU U U U DU DU PR RSN DU [N P S P

n
<
o
o
w o <O
(%) —— o
#*$Z el o 3O
jor— R | o3
$d N AAANMNMOOOOOOOOOOOND
[
32 b4
I Lo §
T
v d
xO Z2 4JdD LOLVLLO
o O <COLLLLVLOLWWWIWWOY
0 O LWOOOOOOoOoOoOOOOO0O00D
o
™ = —— = > > z2
@ 4 —ANOX>——U UL OO~~OX
X RN YZZZZ—TIXX>00 3
o0 o)) oooouw
OO n QOOOM~
QO o~ olelelelP)
(ele 32 [elelola]llt
(ele] W ~ANMMOOOOOO0OO0O0O0OOO000
[@Te ] 3 00000000000 OONOO
M~O i elololololololslololololall Nole)
O~ i lelelolololololololololeN K Jo)
O o [ele]elele)
o0 T eleolelolo/olololelolololololeole]
0 < QWL O—ANMFT N0 0 COWONM
0nmn [Tl el W o INe NelNo RN o RNoXNo XNo INo N XN ol ot il po
QO OCoOCoCOOCOoOOCoO0OHOoOCoO
QO [eclelolololololololololololelolololel

— —

~ L N -

X oot e 003 XK XD et e 03 >3 3 >
L= O4+X4+N++ | [O—~L ) =L O+>+F++1 1O—UL | | —
O3 XX ZXXH X ZH R ZXIED>D>ZoU I >>Z—tZ

—~ — O\ ~ 0\ ~ O\
- B P D T P | -

VOO O x> Xx XXX OoO OXXXx XX
OONOFOD FOFFLOLLLLAOOOOWVOFOD FOFFLOLOLOOO
QA 2NINNTVNNOOO0O0D AT JID N INNTNNOOOOADJIJIT

- —

(@) (@) (@)

o - -

W — < o [ R~ ¢

a4 > X o @ > X O
wo oOm VO oO¢
~O OOw o0 [@]eN,]
[ele] OO0 OO0 [elele]
[ele] OO0 OO [elele]

QUL OOCOOTIDOMRVOOOMNOO~CTOOVAWNORVOOIIT VOO~
QOWNOWULLWLOOOOQOVUVVOO00ONOOULOULOOOOOVVVO0OO
COLVLLVOOOOTICOOOOONVITCLLVOOOOCTIOOOOONVT
CUTVLOVIAOMVVOOOCOOVIVMFUTLVLOLVIAMNMVVOOOOOVOYM~

—~O OO~ ~O OO
COOOOTOOOOOOOAAHHOOOOOOOOOOOOOOOA~~OOO

N0 COOOWL ONMNMFTNOVOLTOOW ~NMNMFT N0 OOW ~
| a2l Dl Bl el el Bt el Qe R e 6 Yo 07« oY@ 0 ¥e o¥o Yo oY« 0]e o¥eo 0T o¥o ol Nor¥o NN e YorNa Yor¥o Tor¥e NoaNa \NOAP §
OO0 Co0oCo0CoCoCo0CO0OOO oo o0
[elelelolololeololololevlolololelolololololololololololololololololololelole]



4

PAGE

SUBROUTINE LINSF/DASSF

- 180 -

(O~ O~ANNNTN O~ OO ~ANMNMINO~SOPO~ANMTNO~
[e o] ofc 030 ofe X0 T Y 02T e Y 0N 0 Yo Yo Y0 o ol wlolnlolslelalelalo Pl PR Fo Lo Er
e e d = e~~~ N A NN AN AN NN
wluvyuylypuygulyuwyguygpluyuvypuduydutygydy
VNN NN NN NN NN NN NN NN NN NN N NNV
Z2Z2Z2Z22222222222222222222Z22222Z222Z
Py e P ] s L L L L L L L L e L e e L A B 1 e e Y e R Y e |

RN N RN U DU U DO DU Y U DU U Dy U DU S R | DR S Y U DRSS U DU (PSS DU DU NS RS U DU DA |

T
+0 > D > 0O +0 > o > O O
o ~QZZ2AZD%—HHF O cOZZA 23 =k~ Om
=20 SAMLMDS_D_S SO OIZT IZTTWUHII O | LNHWO
WLX N LOWULOUW H WL LXWL>OorLOow L o3t #u >
— —
[ | _-_ —
w w Juw W g W L Ju 0w U w
s8] O T o© m «© D OO Jd . @ OO
—OON—OL—O— O™ OO0 I—O—O—O—ONZZ
010 J00 IO 00 IO IO D IOV IO IO I DWW
(&
=z =z C
— — L
g nET X O > >
o xx o x> o -
O nNULO OO0 C O O O O0~O O © O O «
O OqO OO @ ¢+ W O OO OO W ¢+ @ ™~
O OO~ O © O N O OO0~ O«g © 9 n O
g+ OO n~ 3 00 Mm F OO0 wne~ & o O
LOVOVIFTAND~HOIODOICU CA084ZDlOAOOOAEO
FTOOOO~FTN~VOAODVPOFT VOO~ FNH~0O~O0 LD
VONOVOoOVVOVOVLOVOVONLVOVVOVOVOVLOVL

COUTOOOOOOCOOOOOVOUTOOOCOOOOCOOOOT

O O~ OO0 O O O O O~ OO0 O O O —~
NHO O N~ M AN~ ONONO NN OO N~ ~ANONO AN~ O

OF NSO CNOWLO~NANMTNONCNOOWL OANMFT N0 M
AAAAAAAAAABBBBBBBBBBBBBC%CCCCC&bm
olelololvlelolololalololelololololololololololalolololslslclele)

[elolelololololololololololololololelolelolololololololalolololo o]

L ]

Y

-

foal

=

w

wv)

(%]

I

w

>

o o

[aa[EENNE]

< b
w

2 4

— a
=

v O

X O

O

x 2

xu o

NO E
LINSF DASS
NCTI

DUP FU



1

PAGE

SUBROUTINE MRKSC

- 181 -

NOFTN O VO O~NMTNONDCOANMTNONDOOANMTNONDOOOANMTNONDOANMINONSNONO~N
CO0O0O0O00O—H A= H— =~ = NNNAINANNNNNOMNOOOMMM AT G DN DN DN DN NN 0 00
[elelelololalololololololololololalololololaloleclolalelclelololololc]ololololololelolsloololololololelololololo ool el
LOLOLLOLLLLOLLLLLLLLLLLLLLLLLLLLLLLLLLLLYLLLLLLLLLLLLLLLLLLLOLOLLL
NV NN VIN NN NN NN VNN D NNV D DN NN N NN NN NN NN VNV NN NNV NN NN NVNNVNNN N
Y YYYYYY YN YNYNYYYYNYYNYYYYNYNYYAYYNYYYYNYNNYNYY YN
Y Y A X X Y Y Y Y X A XXX XL XXX XX
b 200 S I 3 B 1030 120 - 10 30 10 3 > 1 - 3 3020 20 3 0 35 0 3 - 1 20 3520 35030 0 5 0 35 3 35 3 3 > - 3 3 3 35 - 3 3 33

M*M***************************
. Jalg)
¥* 3 Q3
#* 3 - W wo wmo 3¢
¥* 3t =z a -0 (gl ) =3¢
3 3 — XL ZITXIW QO
3 3 b8 o] < NOLC VOWDH
It et > = | ==t |~ ZHt
IO - [721%) X e XX >Ox—~OQ3
-3 > wwwvy XX O« Ogq r.<I3t
LA g1 — DDd =—udD|lxuwd| Xwvy #
3¢\ 3¢ - D XD JIXWO >ttt
36 O 3¢ > LD a @ anao#
3¢ O3 [} >>3F 7w wow —3t
# N3 - | 1> ETETAO0O a0 Wit
#* 3¢ p-d X>U | I >—- > X 3
3 Q3¢ — X>— ZOWZ0 O3
33t = Wil woZ DO0Z0Z3#
3O > 000 QX X XD =L J—r—t—<T 3
3¢ Q3 -~ WOOoOd— O+ - I3
3 33t O XXAEZIL LU << ollL><T o %
36 < 3t — —— O >k D—Ch3t
# O3 -l XXO—AOQ ¢ s ¢ OV 3
#* 3t > - FERENWWUOZJIA4Z2ZO0ZIJ4Z2ZT W
o 3t 2> LW =FZ— XD Z~x D> 3%
#* O3t - TEZIZO0UNUNI—ZOUL—ZTOUL WV~
W3¢ > 3
#* 3 2 3#*
3tV -~ 3t
3 W3 zZ 3
3t Z 3 - 3#
3¢ 3t > ¥*
Fh3d O Wi - (&) 3
#OH UV O X vy b= zZ 3*
#$O# ¥ ZI - ¥ - - O 3t
¥ oL Wil O -4 X>XE X>F >
#t T D (%0} ITX>Z ZZ—X Om> QW #
#* D3¢ Qt Y o< 3#*
#wL W Wi o W 3*
3 ¥ 2 nNIZ2ET 3t
O3 = 1< o8] *
#ON = Oy T 3¢
#W3k D ZikFa W 3
#t O =X VNCOLL LOLLVLLO LLL VL #
# ¥ o 100 VOOOCO OooOoOo oo oo #
$EH O JIW < 3#
#mt D <L * . 3+
et VN O~ N 3t
i+ 3¢ 3
#+ 3 3
3 3¢ 3*

36 36 3¢ 35 3t 3F 3 3F 3F 3% 36 3F 3F 36 3F I 38 3 3 3 3t 3 38 30 36 3 ¢

*

+

QO —AAAHOO -

v+ ++0n0O [ Z Z

Y ~ANOY —— 3t — — = — ()

@ dxoeoex> X<+ 1 > > E X XO>em~m

FTOXXXEFOXA>NWiH# 3t M—ZTAZ20XM~NQO >0 ~W
NN —~ —~ Ne— — L T e e T e B e

Yt —tad e —

=— XXXXX 0O 0O OOX <0 «0O0 O O O O O

ZOFFFFQQQCFQFQVFQOQ IO JIFQOFOFQFQF QA

WO od N V) 0N ) ANV ANV WD V) V) D W)
Q

%]

4

o

=

(a2 or~ Ny Om i g

[se] (@] on OO o

© (e]le] o0 OO o

o~ [ele) OO OO o

1= N eNeNe NS lalSlalS da NSl a8l [aSlalSlalSlallalSm]

—~O O~ OO o
[elelololololalololalolololalololololalololololelololololole)

OCOANMIT VNI OWO N0 IO AWWL O~NMS
OO0 OO0OOOOOOOm—mird—rrtr i~ (NN NN
elelalelalelolelololololalelolololelolelslelolelolelolelolelo]
[eleolelolololololololalolalalolelolalololololololololololololo]



2

PAGE

SUBROUTINE MRKSC

- 182 - _

MTFTNO~DOO~NMNGINONOIORNMNFINONDOORNMINONDO PO~NOFTNON~DCOANMNFNO~OPO—NM
OO OO OO OISO ODVDRDRORCITCICTPTrTOOCCOOOCOOM mrtmirtt == (NN
OOoCOOCOCOOOCOCOOOOOOOOOTCOOOOOCOOCOCOCO0ATIImriidmirdtrdridrd =
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
NNV NN NN NN NN NDNDNNNNNNNNNNNN NN NN NN NNV NN NN NN N NNVIN VNN NNV
AV VRV RVRAV RV VARV VR NVE AV AV ARGV R AV R VB AVE AV AV AR GV AV VR AV BV AV SR AR AV AV AR A4
P e Ao Ao e e e R Ao Ao Ao R Ao Ao Ao Ao A e e Ao B Ao Ao Ao A Ao Yo Ao o Ao o Lo Ao Lo o Ao Ao Ao G Lo Qo Lo o o o Ao Ao o o Ao Ao o Go o fo Ga o Ho Yo 4
P32 1 3 3 3 3 220 1 - 30 X - 30 19 15 19 -39 - 3030 230 2 2 2 1 2 10230 2 30 2 -3 30 1 2 2 - 28 30 20 30 2020 2 15 20 20 13- - N 3-8

n
N < .
— [ep}
- N
- (&) (&) o <
+0 > o > 0O +0 > o > 0O o ) (7] o )
[Pl e DZZ2ZAZDH it O O Z2ZAZ D=~ = [ — — NI R B4 o Mg )
dl NEIEOVnIotwvn—al OZOFT0ON IO I VNA>—A—AQAO T — X > =l | |l 3 ) o

LN UOWLLOWH LWL XL OZTUWLOUWLQOQW R WL UL>NX > OO Y XZXI>Z> | ZT s 00ON0O000~00~

— — QN | ~ANM
—_ —d o d )
w W U U U U u [ U | Uy W W ¥ G|
oo O o O O O o On I o o € (@] OXX X XXXV (G818 D

—O0ON=OI—O—O—O—O—OON—OLOIL—OO—OOIOLOVLVVO FO FOOO0OOOVNWWOOWWWLOOOR
04D JI00OIOUOI0LO N0 IOV ID 0O HO000000 JVVIAVVEEZE O u000000000000W

O
2 b=4 - o.
— — Q — =M Z MNZ ~e=l
— NE X nxE > o XXX m~=3 OaAO~=X>>
=X =X O > > 0O w WXXX X>0O 0oouYZZH-—
O N0 OO © O © O MmO OO © O O m [eleloleolole)
O OMO OO W ¢ W O O30 OO W ¢ o o OOOO%OW www
O OO0+ O © O nn O OO~ Og © O n © [elo]leleololole] [ BTS)
3 OO0OF it ¥ 00 M ¥ OO0OF i~ & 00 M & OOO0OCO0O0 oow
VOOV ITVO~WILOOOIITOOOONITVO~WIOOOILOV~ITOVOICOOITWAMUALOUOOOOO0O0O0LVN~OO
FTOVOOOVITNYVVOAHOVYITOVOOVITNVVO~OVOVIVVVIOONONAWALLOOOCOONOOOOCUNOOD
VONOVOVVOVOVOVOVONVPVOVYVOPVOLOVONOOOOOOOCOOOOONOITNIOMLOOOOOOLOOO
olalS JolalolololaloleolololololalBR JolololalololololololalololololalalBlolalSlolal ol SN N Rl loR do ol i e le o)

©O O—~0O OO0 O O O O O~ OO0 O O O © Sleleloflele) [efele]
NOOONAHMNNANONOANANOCOOANAMNANIHNONONAMAA——AOA0O0000000O0000O00000O0O00

VO DOUOULOANMINONNODNOWL ~ANMINON0CROOWL OmAMMTNONDOCNOU ~dO0RIOW O
NANANNANNANNMOOOOMOOOOMO0MOMAOATIIIIIITIITIIT I I INONONNNLNONLINLINNOYO OOV OO ONSMSNSY
ol lalclolclolololielololclololololololalololololololololololololololofolololololololelolololetoto lole Tale fale Pale lo =T o)
elelalolololalolalolslolalolololololslolololololololololololalolalalalalslolslolololololololclalalole o lelo To o Yo Pate Do)



SUBROUTINE MRKSC
END

0074
IN ABOVE ASSEMBLY.

NO ERRORS
MRKSC
DUP FUNCTION COMPLETED

PAGE 3
MRKSC124

- €81 -



1

PAGE

SUBROUTINE MRKSF

- 184 -

NOFNOMDCO~NMFNO+ORO~ANMNFNOcOFO~NMNINON0CO—NMFEFNO~OPO—NMFNON~©
0000000t~ =N NAINANAINANMOMNONONOMNO ST T¢I T FTnnninin D
lolelalelalelalolalolalelolelalolalolalelalolalolololelolololololalole{olelolalolalololalol elolelalololalalololelo)
CIFCIFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF CICICICICICI
NNNNNNN NN NN NN DN NN NN VTN NN NN NN NNV VDN NNUNNNNVY
YN AN NN YN
Y Y XX X XY Y X X Y X X X X X X Y X X X X XX XX YA XX XXX XXX
I 2 - 3 B -0 1 B 30 B 30 B B B 0> B 3 5 B 2 0 % 2B 3B 2 B B B B P B S BB B D D

3¢ 3 3t 36 3¢ 3t 3¢ 3 3t It 3t 38 30 3t 3 36 38 3¢ 3 96 3 3t 3 36 30 30 3 36 3 35 3 3¢ 3 3¢ 3 3¢ 3

3# 3t
~3t

#*  H#

#* (V2] . [72] . O

*  # w [Va]e 4 g O wng g O W Wwiit

#* 3 - e o] -0 ] -4 O =3t

3+ 3t >0 W EO  XWw EQ Qv

* 3 — 0 o < VNOW Ol d LVOW OW ¢ WD

3+ e3¢ W [ | —— Ol ~— LOWMZD

3# O3 x - 7,1%] X XD WVI>OX~OD WVJdJIWOO#

3¢ -3¢ wu www» XX Od = wd Od F— wWdID—<T3#

3 U3t [l &) DO0d =0l Xyy DOULJdIXn DOOIdVY 3#

N # - JJd0 O axw 4 O >uw - < W3

3 O3 > <I gD =+ Ay < ¢ X DWWV I oX>ODH

# O3 (]} >>F adwXuy w >xXwdu w >X0O —4t

3 N3¢ - - I > TTo0Oo ¢+DX Da~—0 sDOX Duw> Wit

¥ zZ> x>V | >~ Lam>D> o _J—>2 [sa -

¢ Q3 —L X>h 220X UVFWZOgY wvwae QO

#* X3t xz— wuww woZ>- 20Z >+ Z200Z#

# O >x * CO00XX XD~ LO>Ldrmir~ IO =\

#F O3 > WOOOAd XExDOdr XZTx0—-0Q I

3t 3 pogm)] XXxZuuuw I o Ww w><g e w DZ g

3t <3 — ——1O > ~N o N Od0Fi#

#OH -z XXO—QA O & ¢0 [ gan (8} @ U3

#* 3t D= — —_—-snwwoZgaZ - 0ZJa4Z _ 0 Wi

3 Q3¢ zZx ICdDOWH-FZ—a¢ 20 QO =20 0O DX>Ji

# O3t - TEIZOVNUVI=EOW Z —EoWw Z UV V-

#* W 3 > 3¢

* % p=4 3

W - 3

3 W3¢ P-4 3*

* & - #*

3 = 3t w > I +

¥ WL Wl O e w Ww U e~y O -

#2D# v O - < w pd pd (&) N +++n0O [t

#OH# ¥ Z|1 A~ p¥4 — > — > o O Y AN D o o et

¥ o Wi o oOw « X>>XE X >Z >uw q @ #X Lxxx> + . + X+ 1m

#0#* £ DI ) Ex>rZ ZZ—X O — O O W #$TOXXXIFROX~>AWIt 3#—~

# D3t Q1 JIJ¥Y «« 3+

UF W wl dx W 3# OO Ot - - ON—

¥ ¥ Z2 wnizZzZZzx g 3 - —— )

#O# = | qx @ 3

#O# P OlopWwa TJ .| 3

#$CH D ZikF—a Wwd - = XXXXXX O O oOoX

et O =l Xdad VALY OLLL LU OO O g O #Z0FFFFO0OFQFQVEQND

# O # o JIO0OWO VOOCO O0OoO 0o Qo Qo O O #WwounNJIJd VNN IO

#$E# o0 Sl < 3

#OH D gl o . # W

et N O~ 3V #* N

#* 3 ¥ ¥

3 3 3t o

3303t 3 6 3t 3 I I e 3 I I IR H NI =
O VOICOM~ o ©
o OO Vw o O
0 O0000 oo O
N OOQO0OO oo O

NOOCOOOOW~MO~O0
VOOOODVONOTHOOOO
FoowunM~—~O~A0NOO O—
S OVOVVOVVOOLAOUVITDVVL

=t — O O—~ O
[elefololololololalelalololele]

OCO~MUNM-nDOOWWL —MNMT O
CO0000OCOOO O~ —r—
elolollolelolololololelol=la)e]
CO0000O00O0oododO



2

PAGE

SUBROUTINE MRKSF

- 185 -

PO~ANMNINOMDVIO~NMINOSDCOANMNFN OOV O—ANMFNOS VP O~NMINOMN DO ~NM TN
NOVOVOOVOIOOVOO OISV VDDV TR OO0OCO0OCO ™ mirm mir—
(elelololololslolalelclolololololololololalolalolalolololalolalolololalololole (o Yol BT S IIPE RPN RPN
wiudupuybydyvuyuvuylywydyydlylyuwydluydbydyly byl bybydy by by Wy wy Wy
NNV N VNN NN N NN NN NNV N NNTNNNNN NNN N NNN NN NN NNNNNDNNNNNNNW
MY Y YYYYYYY Y Y Y Y YN Y Y YYYYYYYYYYXYYYXYYYYYYXYYYYYYYYYYYYYYY
[cdedodododedodededododededede e 4o de 4G 4d e 44 44 4G 4G 4G 44 44 44 4G 4G 4 Y 4G e 4G 4 4 Ao - 4
F I XYY I I T I Y Y T I F I I I FYI I I T I I I I I XTI I I I IS T IS IS IS SSEISEISY

i

—+
~— + e~ —
(]S oL 2 P4 ~N - N
PR S i B — —~ — X > O X>X *} e O3 X XD e e 003t
It L £ XOE > > > wANLOBOrh—r=L = | O+ X4+ N+ + | TO=WL | | =L JO+> 4T ++ |
OOV —ACM i Z F 20 it = U Z Z i L4 XK 2L 3 3 3 X Z e I 3 2ot L3 > > D> L 54 3
— —_ o~ o~ - - — L | —~0N —0N — 0N
— — — b - —a=
00 OO0 O O O 0 «0 <0 0O 0O 0 00 vpoo O XX XX Oao OXx X

QOO OFRFQ RO OO0 OO0 FOonNaFD —OFOLLLLOCOOWVOFD OO
NN AN NN NN NN NN N NN AN AVNEZNNO0Q00Q L IZT U AN JdNNZEINNOD

—

Q ()

-l -

— —~ < N [AA - 4

X X x O o > x O
23] 3 ® O —~O oON ®TO
o o o O SO ocod wng
o o o O o0 OO0 OO0
(=} = o © O OO0 oo

OLOLOINTANTNO~NVO—MO~OULULOOLOODOCOMDOULOON~ VOO ITNOOO—NOONDOT®
NTONMONONOVOVROMDON~DFDVONVOVOVOVNOVLNLOOOOOAIAICOONNONL TW
OCOmOOAOHO~O~NONOONOONONOHOO0O00CLLVOOCOTIOOOOONVITOLUVUDOOO
A0ULOALALALALALARUADLOVLIOLAOLODLIVOVIANMVVOOOOOVVNMULILVLOLVLOD

o o o O —Q O~ —=0O
[el=lel=l=l=lol=lolelololololclololololalolofolololeJololalololalolalolefolelalasPolotlelalolalelolelolafalaf o il el

~NOOCIdONULOWLO ~NOT O OIOOWLE ~ANMNMFTNO~OIOOWLO~NMINONMoIOWL ~MENnNO~o g
et el gl = e =l = = =l OV OOV N VAN AN AN Y OO O N OO N NI I I T I TSI S nnunnnunnnn
CoO0CoCOCOCOCOCOCOCOCOCOCO0OCOCO0D0ORO000OCOCO o000 0
PatelatelelalolalolelolololalolololelololololololatelolalalololalalalololalolololalalololotolefalotalofolaloloTo o)



3

PAGE

SUBROUTINE MRKSF

- 186 -

OO~ NMINO~OIO ~AANMENON~DIO—~NMNGEN O~ OO ~NMNMGNON~0TO~NMINO~- 0O —N
—_— N AN AN NN OO0 G 3 G T T E TN DA DN NN D NN 00000000 OO~
et 1l et 1l gt et el = mrd =t e =l gl =l g =l gmrd el gmrd el gmrd el g P gt el et = et £l mrd Pl el e = = prd = e = e o e e e e
Ly uwywuydydwy vy by ywydby by by W Wy Wy by Wy wu Wy Wy Wy by Wy g g
DNV NN VDN N NN DN NN NN N NN NN NN NN NTNNNNNNVDN VNNV
WYY NN
YooYy yeroXordoadyrrrodxarxrye o
TSI IS IS IFII TS S ST IS S SIS S F IS SIS E S SYF IS I TSI T T FIIIIIIFIIIITETIT

el
-
-
— — w w
- +0 > o > O + o > & > O o 7] 7]
3 > >C eCZZa ZDWit= O O ZZ0Z Dt~ ZT [ Y33 3
O} 1=~ NIZT AT O0OVNIOITV-IO NEE_UESCVI0C | N> Ol ey | | T ¢
> ZR I ZUXONTUAOL L OWH UL U XU >0ZTu DU L O UL #U>IX>O0O#X | TEH#HET~O000CO
—_ — —_ N ~ oM
= —a —— JE S D PR P
u W Ju W W uwow U Juw W o o g
XX <@ O oo & «© © o O a9 @© @ © - MK XK X

CCCCDDD!CDSICAICICICICICDSICAICICICICAC
COCOIIATI I ICOIC 00000000 d0A0I0JI000

LoLLLOOOOLODVNLLLVLLLVLY
DDDDDMMMLLLBDDDDDD

pd z -

— — ()] — =\ N > D= >
< NE X MnNE > o XXX ~x>UUWr
2 4 ExX - => o w WXXX YZZr——mZ

QOMO VO OO0 © O © O oMo OO0 © ©C O ™M OO OO O

OO OO OO0 W & © O OO OO0 o ¢+« o [olelalole]

QOO0 OO~ O O O 0N O OO0~ O}4d © o v O olololole]

QOO OO U ¢+ 0 M & OO0OF s~ o0 M ¢ CO00O
OVM—OO0~UITOXIVCANILOOOICVVVOXTLVA~NACOOOILI—OIOWOOUTOOOOO~OO0 00O
OIdIIOO0OOICNOOIITNDNXO~O0IIADNOOAIINDNRO~O0O0IAILILIDRNIONTULI~OOOVO OO0
OCQOONVIVONOULOVLO VO LVOVO VO NUVUVOVVOVOLOVONOQOOCOONOITNION~NLOOOO OO0
[elelsleNNd JolalSl dololelolololalolalolalolol SN folololololololololalolNolalalololal M oy MV NN R o Yo lo ol e le)

CO~0O D~0 OO0 O O O O O—~0O 00 O O O O ~NO OO
Ot OO ONAOON~MNN—ANONON—NHOON~MNANONONAMNAAAO~OCO 0000000000

DOOWU ~MNNO~NCCOOL O ~NAOTNOMNDOCDOWUL —NMOITNOMNCC0OOWLO NN O WU O—N
Falalal sl aNelNolN ol ol oRV o I olN o RN o RN o f skl ) il il ol o e il el sl sl el el ple 0Xe o o oY oX¢ oXv oXc oY e oXe ol o Fe oo oX e sXe2N0 Yo W0 Yo X070 N e o N o 0 R = K =L =4
slelelslvloieiolelslclalolslelslelolols lelslolsiolololsolololslololelslololelolals TalolalcYololfol Yoot o VoY o le Y =)
slelsjalolalolololslalolololololololololololololalolalololololololslolololslololalololololololololelololololols o)



4

PAGE

SUBROUTINE MRKSF

AOTNO~DVTO~NMT
M0 ®©
poed = o] = ] = | = ] = | =

Ll g -

VN NN NN NN NNV
YN NN NN NN NN Y
xeoxoeea x@xxxoxx e
FTIFTTIZTITTITZTE

342945

M
o o
OO0 ONOOCO -

4000

QUL O LLL DO
UL OWWWoZ
[alalalalalaialalalalVin

Q

c
> =z [sa =g
—OO0—~3% Ooal>
ZX>X>0O QOCU
[ololeoXe] owlL
[efolole) O MM~
[elelo)e) [e]®1®)
ololole) ocwLw
OO OO0 OO0 OOWDH
COOO OO OO LN
[elololololeolololB]iN
OO0 OFTOOF O
[eloloNe) [elele)
[elelelolslolololele)

MIT O <CLOAQWO NSNS
Lo Q@ E R~ R E-aalaalNolaa]
OO0 CO000D
efslololololololololole)

NO ERRORS IN ABOVE ASSEMBLY.
DUP FUNCTION COMPLETED

MRKS F

- 187 -



1

PAGE

DESSN

SUBROUTINE

- 188 -

NOGT N OO OANMOFNONDTO—ANMGFNO~NOTO—NMIFNONDOO~NMIFINO~VCOANMFNON~DTO~N
00000000 A A A ~— N AINANNANAINOOOOAOOOOMOGE S $3F TS nnnnnninninino oo
lalolalelelolslololololololeolololololslolalolololololololololololololololo]elololalalslolololololololalolololololololalol o)
2222222222222 22222222222222222222222222222222222222222222222
NN N NN DN NN D NN N NN NN NN NN D NN N NN NN NN N NN NN NNNNNNNNNNNNNWT
NN NN NN N NN NN NN N NN NN NN DN N NN NN NN NN NN N NN NNNW NN NNNN NN NN NNNIW
LU L L L b L L) 0 L U U L L L L L L) L L L L L U L L P L L L L L U U U U W i g W i i i i g Wy Wi Wl
alalaiaialalaisialalalalalaialalalaalalalaalalalalalalalalslalalalalslalalalalalalalalalalalalalalalaialalalalaYalalala]

35 3k 3E 36 36 3 38 3F 38 2 3 2 3F OF 3F 30 26 3 3F 3 b 3T 36 3F 3¢ 3F 3¢ Nm 3 3F 3¢ 34 3¢ 3¢ 3¢

L e 3¢

EE 1 S oo o a < < o 3t

3% 3 [olie d ZWZWw I <« m 3t

3¢ 3t - [l —2 > O I = 3

% > - -~ W Xu & (] > 3

% 3 NQO >= o 2D L (V2T 3 «

et 4 - QUL o u 3t

% Ost ) - wVnNXTI - (@] > 3

=3t > W~ - . 3 [o ol 14

3N 3 DD OXXUNIXXXX 2 0O 3t

e N3 ~NZ d ad N DL Y NZnNZ U *

PN R — -~ I XX>XZXZ — e ZW 3t

e > S>> = NVNX XY 3t

3NV ~Q | 1 OOl UL LI Z Uy §t

EEE >m X>AXFTFTOTOTOXX W) D—~ I I*

P lE =W w i | CIXD>>ILIQZ 3¢

3t E S - - Wil X>Ww>xXZ2>2Z21 | <« I W 3¢

3Tt > cocz O = x> Ju agTw 3

3 Q3 P ] wzZzz zZ20zZ0 D Qu.anZ s¢

P 2 [ XK == =W TT W OD<I— 3

- <T3%: 2 - —— < W o OFFaCa W 3¢

w03 - XardO-aamoa a OOW sWw e 3¢

P >0 3 WWwWIswwwwZzZounaowm 3¢

frRe Pz ] I DWW DF- T T UWwIO<CO —~ 3%

* T -y Z2ZZ20vnNZnFnFaJda0 a0~ 3

3E L3t x 3¢

% % 4 3+

VRt - 3

SFwst z 3¢ .

I Z - 3¢

38—t > 3 +

¥ Zo owi - =z #$Z A2 O - [+ 4

D o Ol X ) X>=> > #FN 4+ 4+4+0n O 24 ¥ — X e | 9«

0% o 21— ) NNOXO > #U ANV | T T T R T S

s W Wi P4 W x> X > =0 0uU U W > — — X |- XN~ Z >

$M* [ W" v HDXYN ZZEZT =T wnwuzZwZzZz HOOXXXOQEFOX X —D>>NWI2YZMZZ—2Z23 =

323t C ) 3*

U oW oWl W W 3 —ANMAHNMA N NH NN iy

HE Z o onilza % o — — —

O~ I < o *

#C - Olaxd =Z_g 3¢

# L%k D Zlb—a Wy e XXXXXX 00 00 vO O O o O

T O i NgULL VOLL U LLLVLLLOLL FZOFFFFFQOQOFFOFFOWVF FFOF JdFOF

N ¥ dlCu VoSO 0000 O CcoOcoOOoo I W QN ol o NN NV DN JNE NN U

PES O Sl << 3¢

L D <L e . #+ Z

= O~ o ¥ W

P Y,

PO * W

33 36 3% 38 3F 3 36 36 30 3 4E T 25 30 S M S I I IR H A O
N VOIOOM™ N m <
o 00000V oo o o
X Ay~ O—~HO [@Fs (@) (@)
N OOOO00OO oo (@] o

VOOO0OOOOOULUAMDDO~ALANOMAN ~~NO O
—O000WVWOVOMUDNUVDLOMAIMD MM M
TOOWULNOM~ON~ONINONNNN AINO NN N
COVOVOVVVLLADVLAONUVIOTDUVAL ~DOVD

— e — e O O (@) o
OCO00O0COCCOOOOOCOCOCOOOOD

001357980EF01235789ACDEFOZ
OOO0O0OOVOOOCOOAriririr —rdr i i — — O (\J
sleloiolololslolalalslolalelsiolslelcielololalelale)
olefelolololololololalolelolslolclolololalolalolole)



2

" PAGE

SUBROUTINE DESSN

- 189 -

OOV O~NMIFTNONDOO~NMFNONDVCO~NMAFTNONSDVOO~NMFNO N~V O~ANMFTIND O O~NM
OOV VO OO DO OODDBDRDTFTFTOOCCTROOOOOOOOOO i mir i i i — NN
elolslololololololalololalololololololololololololololololeloleololole Lo Yol P R R B P P R e L
ZZ222Z2222222222222222222 2272222222222 22222222222222222222222222
NN NN NN NNNN NN NNNN NNV NN NN NNV NN NN NN NNNNNNN NN NNNNNNNN NNV
VNN NN NN VINNNNNNNI NN NN N NNV N NN NN NN NN NN NN NNNNNNN NN NN NNNWD
L L LS L L P L L L L L LD L L L L L L L L L L L L L L L L L L 1L L L L L L L L L L L L L L L) L o Ll ug
alalalajajalalalalalalalalalalaialalalalalalalaialalalalalfalalalalalalalalalalalalalalalalalalalalalafalalalalalalalalals)

+ o No

< = | +1

x | — @ o X X > o ->—
f > = | { NOWOOX QO > i [@] N]
—~~Z x| > > —OD~AONTMOFTO MO

ZHZNLUE 0TS ONmWUmZ mU e Z ~Z00Wn

NN NH N NHONH A o+ o~ N o
Lo N | — —_ — _— — )

—FO L0 <O 0O O O O O oovo
e, el dail el Ja] Jda] e dal o] eVl

SNV DV NV NN V) N N N N N D W

nmMm O r~ oo} w o3
oo O o o o Om
O~ O (@) (@) o OO
oo O (@) o o OO

NHOODONO~HOOLOMIL~MOUVUNIO~OFTO0mM
MOV OMOOMIPOMIV~AOLOLOM™ODODN~
aNONNOLOAINOANINONOL~NO~NO~NOAONNODU I
I~DOFTOVADV~IOVLOVLOVIAVLDVIOVLAOVTO

O—~ O o ] O O
[elelololelelololalolololololololololololololololalolol

OFTNO0OO0<ICDOWL —AANNONON~00C (OO WO~MInN
NN NN NN OO OO NN MMNNT 3 3 &
Do0CO00000o000CO0D002000CO000000
olalolslolololololololololololololalolololololololale]

SEARCH XMAX,XMIN

3 3t 3%

e 4 444 oo
UL — 1111
oxozZz Z wwx o xXxZZ
ZAX— T ¥ >>a | L g
HEgE X | XdgE X ~ANEZIZTIT X
E>EI>ZTTRZZVNOUXEX 1 O>X>X
NN N~ N~ NN
—_—
-l

o0oOoxd —- (b Yalalala
OFOF2<<OLLLOUVO OO
NN JO0000O00O0MNIJVINEET JNJIW

o

03

—LN

(@} 4
~MOoONULOAOoWOYT VAV ULMONW M
NAAN~ADCOMNMF = U (O LWL UL L el
L LINT OrdArdmt~OONO~O LT
[SlalSlal . loleloleleN JBloal b lSIal$]a]

— O
O0O0O0OMOMmm~O0CCO000000

OO0 COWLOANMINOT-0 MmO
JF 33 I T Funnunnnnnnmnnunmnn
D000 o0000oCo0o0Co0o0oO
[olelelolslololslolelolololololololololale)

SEARCH YMAX,YMIN

x

XXl X
UL
oxXoZ
ZIX— Z ¥
—ZgE X
E>FIT>ET 3

=z

NN N~
f—

-
[alalalal S

OO0V
2N JNJI0D

o
—
o>

wo
oy
—0
o
~ONnULOO O
N~N~OO
LLILINT O
LOVODO~O

—~O
00O 0OoOMO

OWL O—mwnn
nunn O OO o
oleolelalelole]
[olelelololole]



3

PAGE

SUBROUTINE DESSN

- 190 -

IO~ O—ANMNFTNODTO—NMFNO~DTO~NMFNON~DTOANMNFNO~CTO—NMNFNON~DIO NG
ANNANAIN AN AN MM G T T T F TN DN D NLN 00 0000 0 0O O M P P P~ 00 90 0 O 0
e [N [ PP S P I P B FREP B P PP PP PP PR P B B P J P J PR ey ey PP e e e L E L P e P e P R P e e R o |
2222222222222 222Z722 222222222722 222222222222 2222222222222222222
D NN NN NN UINN VI NURN NN NN NN N NN U N NN NN NN NN NN NN NN NN NNNNNVVW
NN VNN NNV N NUITNUI AN NN NN NN NN NN NN NN NN NNNNNNNN NN NNNNNNNNNNGD
LU U U U L L L U e U LU ) L U L L O L ) L ) U o W W W o i e o A i i u o u g
aalalalsialalaiafalalalalalalalsialalaiafalalalalalstelalalalalalalaiaiaialalalafalalaiaiaiaialalalaislalalaialalalalals)

—~O
W< @
>>< | [@F
>LILT > i
ZZ2VNNO>T > 1 20

[e\] —
— O XX x
LOLLLWMCE 2D
OO0 IVIVNEZ S

3

WOF 00O~ LmMmo
MO —~—~OWL ML —
—A—A— A0 O N O—~OO
[eolololal JB Yo ¥al bl adad

O~ CcnLOWL O
NelNsNoNoNoINoINoINo N INo]
OO0 OHOoD
OCOCOSOOOOoO

o

X | ot s I a4

— PN N I enN |
WOXOWW+w>xX wdzZzOowwxXw=zX
DO>0A=>> o> D>D—=t=—>>g>—J
AINFTVCLAL T N T NI EIICETE
OL NL>LNVOWU>LNL>LNUVIOWM>O

o

o NV
-

N NN
p—t —
[ WL W
[ aJNs SEENA [ )anTan)aaluuye s, o] (@I tal ]

OO O—OQAUVODEE—O—O—OD VNGV

Q2000000 NI 0 JD JdCc Jne

CMAX
Cl

4000
4080
3580
007D
4000
4080
3580
0071
0071

COTALCCONO~-QVOVILVOLONOTLO
OF —ONDAONDAT—~OND~ONPD—~®0
OV~ D—~NOLIL O~ 0V —ANOI<TO
[elejolololelalBN JblinlelolelalololBIN JBIalS

o O O e~ O O O @ A -
ONANAN~OOOONANAN~OOO0O0C

—NMFNO~0 DO DUL O ANM F OO
P PP P P N e = = N N~ 00 00 00 00 G 00 20 00
OO0 00D00000000200000D
[e¥ololalolololslolalolalalclolololalola ol

CALCULATE THE SCALE,DESIGN THE X-AXIS

¥ %

= >
>>XXZ awv = p=4 a
QAN<I— XX N3 XXX
XriZT T XX JWXOO—O | | = xX_Jw
D;mXXOQ0ZdoOunAQt I x0ONn=Z
- -
- -
<COLOLOLUCILOLLLLLVLLLOLL
[SiaialaialalalalbiaialalalalalalalaYe)

>

— X
— nO
a wZ
o o
@] o6}
<< ®
N3 o

QONTCOWNOWWOWOOF OWWN
P NNNA—A—FONNNNOON
FAAAA~tAAAA A A A D O A ——
[olelelolololololalelolololololslolole)

o o
MOAAA—AA~AAN—A~A A A DO O A= —

<COOWLOANMNONMOOIOUOW
o oJeoleeyeolecto Yo Yo Yo Yo NoNTs Yo o Yo Yo Yo Yo o)
cle{olciolalolvlololololoiololelolels)

olslelelels)

(@
[elololelslelolololeolololelole]

DESIGN THE Y=AXIS

CALCULATE THE SCALE,

0128

009F %O 049C4A00

00A1l



4

PAGE

SUBROUTINE DESSN

- 191 -

N0~V O —ANNMTITNOMNDPOANNMTIN IO~V O—ANMITNOSDPOANMITNONS~VCOANMTNONORO—ANMTN
VXVOVNC OO TR0 O0000O00O0O—mrdm i —— NN AINNNNAN NN OOt G
el e R L L Lo K P R P e e L Fo IV TN QN [N o S ToNTa NI NN o N IoN o N TN QN IaNIg NN o NIg N EoNT o NFoNTa N IoN[o NN oN[a N FoN o N FoNTaN o NI oV FaNTaNFoNTa NI o NI o VT o NIaN N TaNFoNToN [oN o NN ]
2222222222222 2 2222222222222 22222222222 2222222222222 2222222222
VNV NN NN DN N NN NN NN NN DN NN NN N NN NN NN NN D) NN NN NNV
NN NN NN N NN NN NN DN NN DN NN DN NN N NN N DN N NN N DIN NN NN NN NN DINWINNWL
LU UL L L O U ) L L L L ) L L ) 0 L 0 ) L U ) U U U U O L U ) L L 0 L ) ) L ) U W0 U0 L L L L i g
[aialajalalalalalalalalalalala/alalaalalajaajalalalalalalalalalajlalalalalalalalalalalalalalalalalalajalalalalalalalalala)

> >
xZ awn >a pd a
<L =D XK NO 3t 58 > X
TE>>_JWXOO=—O I | T >Jw
>0 00Zg90Oauvngt it >0tz
.|
.|
LOLLLVLOTIOOLOLOLLOO
[alalalalalalSlalalalalalain]lalala)
>
o>
saf@n]
wz

o

foo]

foo)

[ead
<OV OWNOQOWI0OOoOouLWN
NANN——FT T NNNNOON T

e A A A O O e
OO0 OO0 OTOOOCO0

o
A A A O A A A A O O~

NOOF N0~ 0VCDNOOWL O —~NM
AL IAILILILIALILILILIDDDD
slelololsloielololalcloislslolale]
olsleolalolaleolslolalolololalolole!

DESIGN THE CURVES

I3k %

¥ «

[

— —

N+ o+

o o o Yoo +NZ nHO~Z
x| &)l © ol Xl |} eesm I+00— z =z

FIN 1N o Al [ NANAH | ONINQFOD it 3 At = 3
OWXXO>> WwWoOwLXX>GTOoOWwWXX>>00oJtotTodT~swo !l | X>EXZ> )

HZZZ2AZ2ZT2022Z220AZ22Z22220Cnaunax<dnitit Z2Z22ZX0O>03

NN AN~
=

NN NN AN NN

-

—
d4C Odg OXXXX 0O X<dO0O 0O O oL X O 0Oy

] st = [ala] el galaPl) Jal Ja] Jailialalalgdal (S8 S/SISISIS SIS S]
NNNVVNNDZZ N INITNN N NN JT JnJnoooooooonoo

-
()
(@) — o — [aV1ag! < @
(52 0 (39 < S e~ 58}
] [am] (=] o oo x> <t

wuw w [=sTq 0} w0

Mmoo O wa w0

—e— o~ oo oV}

co O [ele] ™M

oNMNO T NOOVOMITINOANNTDITOO—~—MMONOOOW—HSNTILOVO
—OMAOANANVOO0OMANMO~OMNMNANMONNOOOO™~OOOOMITN~NNO
ONNNONNINT CONANNOONNNNNNOONONOOONOOA——t— O
OO0 QA OVNMTVLOVTFHOLVIOLOVLTITO™LOLONOOOOOOOOO0O

—— —— (@]
[elelolololelalvlolelalolalslslalolololalololololalolololalal felal o ML PRE P o)

FNO™ 0 ICOOLONMGTNONDVOINOOL AANMINO-C OO WUL O N
BBBBBBBBBBCCCCCCCCCCCC%CDDDDDDDDDDDDDDEEE
D00 00000020000C02000LP0O00000COOOROOOO0O00
olelelelolelololalololslolslolalolelolslolslololelolelolalololelolololololelolelo)



5

PAGE

SUBROUTINE DESSN

- 192 -

6789012345678901234567890123456789012345678901234567890123456
R o YTy o Nt T I S T e W R I RV o N RV o RV RV W WO T S Sy Sy S ol Ot S e oY oTe oY e efovfeefeeLe ele oXe o el oY oo oo e lo N e o lo ol o le)
A AN AN AN AN A A AN AN N A A g NN A N AN AN s N s Ny N g NN g N au N as N el N en il men 00 M
ZZZ2ZZ 222222222222 222222222222 2222222222 2222222222222 222222 Z2
NI N NN NN NN NN NN NN NN NN N NN N NN NN N NN NNV NN UVN NN NN NNV NV VW)
NN NIV VNN N NN NN NN NN NN N NNNDINN N NN NNV NN NN NN NN VNNNVNNN NN NNV
WwwwwwwWywwwwwywwwyuuwwwuwwwwwwwuwuwwwuuuwwwwwwuuwuwwuwuwuwwuwuwww ww
aYalalalayalalelalalalslalalalalalelalalalalalalalalalelalslalalalalalalalalalalalalalalalalafalalalalalafalalalafalaYale)

—
+

@ o< — Y —
o i 1 e 4 a4 o w Lo +
OO~ NMm X | > | ——> > [safand-2gN gt o

WO DN ZX A Z> A Xl < ONO WO T
ZOAOunQAXZEX>ZI> | QUNEIn—IY—gdunOn

NN N N~ —
-~ - -~

x> X 00 o OX > XX - - 0O 0O
[alalalalal gtyal QO 0000 @ J QA0
TE O VNNV JdNVNEZT TN JINNONIAN NS

O QY M o
mnn w0 79 Nel
oo [an] o o

w < a

o < o

— — —

o o o

~N~OMOQDVLCCOL ANV O AT~V AQMN

— — —
olojelojalololololololololololslolelolalolelslelalolalelo)

NNO~NOOCCNOWLO~METNONO0InOOWUL O~
Wwuwwwywwwwwiww wuu L by uuuuuuwooo
eolelelalelslelolelalelolololelolelalolololololalo oL BT
[elelolalololeololofololololalalolololaolololalololofololole]

It

CONSTANTS AND WORK AREAS

I IR R lalalal2b S dalalal b dalak

ZWVX Luo
—<l{ X Lo
40 —>< wuwuo
VLV > OM~uwce

-
NUVNOCOO0O0OO0OO0OOCONMCOOO NN

S

Hd JOOLLLLLOLLULIDDLLLOV

(I WWWWWWWUIWWOQ@WW WW WO OO
(SIS alalalalalaialalalalliillalafalalalalala)

ZUVNY N

— <] O LU LU XX Z >xZ ao
AOE>D>D> —XNG— —>Ng— OX
LLUOAAIXX J—EZT>> =300

MINO

NN OOCOOOQO0O00 [elelole]
NONOOOOOOO0O00 QOO0
NOWVOOOOOOOOOO [elelolala)
NI+ FTOOOOOOO0O00 QO OO0
(alSlalelolololololololele) [eleleololelININe)
[ele]lolololelolololololole] ooooowLu o
NANNOOOQOOOOOOOO0 QOO0 qULULO
ANANNOOOOOOOO000 Qooon~uL®

olojelololololololololelo) QOO0 O
hnlulelelslelelolololele) [lelololololole)

OUL =3 O0O0ICOWONT oUW O<IOWON M
QO A = = — NN N O~ = NN A O N 00 0O N
e e e e g g e g
[elelole]elalalalololololololololololofololole]



6

PAGE

SUBROUTINE DESSN

- 193 -

MO OANMNTNONDCOANMNMTNONDOTO~ANMMFNOND
OO O et = — = NI N AN AN AN AN A N A O O O N
OO OO OO AOMOAOOEAOEAM A MO OO
2222222222222 2222222222222222222
NN N NN N VYNNI N NN N NN DN NN NN N NN
NN N NN NN NN NN DNNNNNINNNVINWD
L L L L 010 1 L U U U U L L U L L UL L U L L LU L W WL L
alalainjalalalalaialalalalalalalalalalalalalalalalalalalalala s

uw 00000 ZHYNO0O Z
TN eleolelole! —AXIOOO =
—~OqUW <cOW AXEFOFFTOMN
OLF NN O OWOLORN~O0

NULUANA SN NN A NOOFTOO0O0O0OOCOOOOUnNZnNSNN~—U

) o 20 Sup Db 220
LLLLVLLLLLLLTLLLULLLLLLVLACTCLLVITZ
alalalalalalalalajalaliialalalalalajalalalal T falala ST ST

x > oV
(&) a a (o]
[as[®} — XX =y > oo u
wom —n XXX XK ZIWD> D> > ZWOL QD>
<<w ¥ ZEZ2223 2222253 2Z2222INXHX
LM+MOOOCOOHINOO OO00000CO0000 [elele]
LMOOOOO0OO00 OOO00000000 [elele]
HAIL < AWOOO0O0 OO00000000O0 T30
oOoOFTNNVNOOOO O000O00000O0 00N~
e eleolololololololoBoleolololololololals) [o]ele]

NOMOOICOUOWLL OANMAOFTNONOTON L <UD W
OEOOOEOEOMMMOMNNMNTTEITIIITITOTHOIT I I 0O
o o g = g g gt e A A A A A = A O
[olelololololololololelololololololoslolalvlalololololololololole]

IN ABOVE ASSEMBLY.

NO ERRORS
DUP FUNCTION COMPLETED

DESSN



3

PAGE

SUBROUTINE DESNF

- 196 -

OV COANMNMFNONOTO~NMTNONOPO~NMNMGFNONOTO~NNMINONDVTO~NMOF N ON VPO~
AN NNNANANANO OO O OAMNMNMN G F 333 33 DN tiintn N 00 00 0 00 OO~
REFPE PRI JIF PRI I R PRI PO P BEPY S PR R BT PR P R R P P el e L e L Eor L P e P P L P L e e e e P L e L P
Luhupuvudupdvupvyvyuydwydydyduyudylyduwyybuudyuydyuy by by by by by
Z2Z2222222222222222222222222Z222222222222222222222222222222Z
NI DI NN VI D) DN NN D NV N D NDIHN DN N NN N N DN DN DN N DN NNDTN NN N NN NIV
L L L L L L O U L UL LU L U L U O L LU L L U L L L L L L U LU L 1L L L L UL L L L U U L W U Lo W L

[afalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalalsalalalalalalalalalalalalalalalalalalalsa)

2
Py
o ¥ Lo
w — =) oo PLer o> b w — o X
pd wiw > - =4 1 xXZ2Z - OXOZ Z Wi X - x [
-2 >3t g X | > > > <= X Zg X 3t S>>0t I>-— | N>>> Cown
X X | | TULY X MLAULANTEISE  —=FdE X | >gau | | T~ > gy e
SIS RZZVIN—# I O—OXEXO—I— | O>X>X W > >EITTHZZNN=H UL EE > EZ ol
— o NN = AN o NN — o oot —
— - I — ]
(@)
-t [+ 4 -J
>< =t o XX Ox OxXXQO0OQoO I oo XxXd —< X c X O>X x X
OCOLLLLLLLNOAN0 FAO FOCOFCHF W OFOFOCLULVOLOLULYIOND —OC =0cCc
~SOO0O00O0OCOCHREETE JVIVE U<UMEIZT NIV VT N JdnJdOCOCOoO0OCOXNET JVNE JdUVES S
— o~
- -
- o - — o~
wn < Ne] ™~ — < — —
o (] [an] (] 3¢ 3t 3¢ o> (&) [ o
o0 [V [opXNe} o
I < T3 n
—un - —L0N —
c3 o oY o

COOXVIUOULODUWOITMW—ONONLOSL OV
TOITI~ANTOONOOUMULOTOTULWN~ANN
NFOAA—A=—O OO TOONOONANN~MOIIII
Nl lololelolololala Ll BT Yal NS I a] o TS a8 =)

—~O —
sluleltlellelololololololololololololalolololele)

T 0D ABUOWULO~MNINO~ORCOUOWLO
DO DDA N LN LN O 0 000 0 O 00 00000 O~
olelololololclolelolololololelolololelolololelolely)
olalelslolololalolololololololololelotolatalola ot

—N~ULPOODOWODDODOIN—~MNMmaIMmuL oo
MANINNDPOIT NN OO0 ULTULDTOF L Ww—
LI FO—~A————Q0 O TOONOONNN~OO
[SlalSlald lololeloleolololol f gL T Yo Nm] i e o Fa] aad o ot

- —
OCcO00O0MmMO———~——~000COOO0OCC OO OO

—NOFTN~SN IO LO~NITNC~N T dCnOCWw
[ ol B pet bl ol it ol el el el i ¥« aX 0 o« 6fe 0 X oXe 0Fe oF o Fo oX 0 e o Yo X0 o¥e of
2000000000000 0n 0050 DH0OD
sloYolololotelolslolalolclolelololole oo o olele o))



4

PAGE

DESNE

SUBROUTINE

- 197 -

NITNO~OVPOANNMINOS VOO ~NMNMNFNOSOOO~NMINOOCO~NMTNOMDCO~ANMFNONSOC
N0 OO VDRODOCTTRTRCCICOCOCOCOCO OO i r mir i i i Nl AN AN AN AN A
et = pd = el el Pt e o et e el et e o et el et el et et = = N NI NI NN NI N N NN SN TN SN AN N NN
Lyl g by by bguggdygulylygdydydyvyybydylydpdygdylygdgdy oy uy
2222222222222 22222222Z2 22222222222 2222Z22Z2Z2222222222222222
VNN NNNN NN NN NNNNNINNNNNVINNNINNIV VNN NNNN NN NN NNNVNINDINNINNNNWD
LU LU L L UL U L LU L LU L LU ) 0 1L L L U UL U U UL L LU LU L L LU UL U L L LU G LU G L D W g W U o g i il
(n]lalajalalalalalalalalalaialalalalalafalalalalalalalalalalalafalalalalalalalafalalalalalalalalalala o e o o oY e o)

"4 @

[ -4 -4

— IN—| [N
WOXOWW+ X WOZOoOWWxXWZX
COITAF>> o> OS> D =>>q>mg
AINFTNGCL—ALAT JNEZNIALEILEE
CUVL>ULUNVTOWM>UL UL >U NNOWUMI>»O

N Ny o NN
- — -
Wwoow W w o
&< £ o oo © O (S nial®]
O—O—O—QLENCF—QO—O~QOWNOFWV
=<
<
= —
&) (&)
o O C o) o O C w uw
o T < o © o < o s o]
O O un (@] O C wn o )
g 3+ ™ (@) SO ™M o Q
coLI<ITINND—~-OOILOINNDNO
O AT N —N—ANTNTOON~T—ND
OLCALCAONOILILLC— O~ LC—NOIIO
[olelolololelalSR ISinlelololololo] AN JSIal o

o O O — o O © — —
ONANAN~OO0O0OCNAN~N~OOCCO

LO~NAOTNOMT CDOOULO~ANTUY O
o000l ddIdgd
OO0 0000000HO0 D000
DOCCTCOOODOTCOOCOOOOOOOO0O

w
]
>
<
1
>
w
I
[
Z
[&]
oy
[72)
w
2
>
w
=
<1
Q
[72)
w > x
I >xXZ aw > 2 a
— ON< e X N3 3 X
XreZTE XX JWXOO—O | | =X _aWw
W OunXXCoLzdoOuni #txonZ
[
<
=
>
[ - ~
= =
I ULV OLLAILVLOLVOLLVLOVLOL
[GENSalalalalalalalS/alalalalalala]alala]
>
n O Xx
- oC
#H RO we
(@} o
o [+ 0]
<1 [+ 0]
S (o)}

OCOWT V0OV VLROO WO
TANNNNNNTNNNMNOONNNT
T = el = ] ] e ] = (O O el =l =l =l
slelololololelololalolololololole ol

(@) o
OO A A = 0O e =l e = (O O et el gmd =d

TIOOQAWLO~MFTNOMORIOO
AL IIILLOCLOLONDRLLDDD
0000200029200 000
lsleleleleleolololelotololelolo ool ota)

DESIGN THE Y-AXIS

CALCULATE THE SCALE,

3 3t 3¢

>
>>x2Z aw
ON =~ iD= >
X EE>>JWXO
Qun>>0nbzZdn

4A00
9880

ONT OVOVOOO®
MmN O
& el el el pmd pmd pmd pmd ] pmd
[elelelalelolololole]

o o
) pmd md g #d ] g () md

OULO~NMITNO®
DPROOLLLOOL
5000000
[olelalolelolalelele]



5

PAGE

SUBROUTINE DESNF

- 198 -

O~ANMGT NV~ O—ANMNMGNO~NDPO~NMGENO~OCO~NMNEFNE~0O—NMNFNONCTO—NMNMFN O
AN ETE T I T T T T TN NN ANANNN OO OOOO OB OO~V 0P D
OO AU AN AN AN AN AT N AN N N AN AN AN AN N A N N N e NN N eaN e NN auN ea N eu N e N e N ey
whu by bytydbydyuygyuydyudgdydeuy bygdyudyguegduatbu by et
22ZZ2Z222ZZ2Z2Z222222Z222222222Z 2222222222 22222222222222Z222222
NNV NNNNNNNNNNNNDNNNNNNNNNNNVDNLITN NN NN NNNNINNINNNNNNINNDNNNANWY
L L L 0 L L ) L L 0D 0 i L L ) L D ) W W sy i e iy DWW s u ) il
[ajalnlalainlalalalalalalalalalalalalalalaialalalnlalalaiajeinialalaisialaiolaiainiaiaialalaisieialalalalialalalais)

>
>a zZ a
NO 3 3 = =D X
o= | E>2w
aungt >0z

ONILOOV OO0V
MO0 O MNNNT
— et O O e
[ololeleolslelolelo)

A O O~ —

IO UL Om
LLLLLLLOO
CoCoOoOnO
[olelelelololelele)

V] Y o
w { {
> - —
@ N+ o+ | X | X | o
o +NUL L —AO—Z |+ 1+t
B X oo IO 2 xZ2 > X el x> el > o oWl
| ONOMZ T O I3 3 — 3K D=3 3 % X OX X DT> > | | ———> >
w OOTOTOI~NWO | X>Z X Z>Ww | | T d—ul =L —xX~m> X g <
W S Z00nNCnAXAdN*F # ZZZX T D> QA 3 ¥ 3 O Q= XEX>E> | QWnNZ
— 0\ [o VIR o VIR Q¥ [ 9 VI X7 V7 o VIR o NTo VRN o N1 o — —
Z - - - —
&}
— —
vioxX QoL X C Ca O Cc v C = T XX X
W O0VUCoFRCHRqIOOLOLOLUCOOLOLVUEV HFov F2 2 2000
Q LJ40C T VNS oo oo C oo dedn d0<dN NN UV NE T T NaWn
™M o~
- O
O~ oM g - x 0 x o
Mmm Sl 3 —— < W < <& N
#HCO cc x> O (o o [on
o N [T 3 o))
3 OO0 [Ty u .
— O o C <
o OO ™M Z O

OW O ~OMOL IO OXTL 2L T~ LONOOOT U TIN~WNN—ML T nNe
DVONNOOOOTOOOOTITINNNCMNOSOT—HOTIT—OT HMWW T LWL DD —F —
NNOONONONONOO—A—m—A———— O ONLUNNNONNONDONO—~C DT O D
VOITITOMLOLONCODO0OCOO OO0 DoV TTIVTTITVUIDULI AN~V

— —t— o — —
OO0 OCOCMC oA~ —1—~COCTCOCoOCclolaoOCclcOonOcOc

NI~ IDOQUL —NMIT N OO0 TODULONMI NSO IS0 WL O—om
DDDDDDDDDDDEEEFFFFFFEEEFEEFFFFFFFFFHHFFFOOOOM
CoO0O00000 000 H»0n 0020502020000 OOy~ ——

OO0V O00O0DCOOTOVOTOTCCOCOCOCOOTOTCODOD OO COOD



6

PAGE

SUBROUTINE DESNF

- 199 -

MO OANMINOSDIOANMINIOSNDTOANMINONSVOOCANNMINO~0COANMITNONS OO ~NM
PR RCCC OO0 COOOOCO—mrtrd i = N AN AN AIN NN MO OO N S
NNAINAINANAIN AN OO OO OO MO MAMAOMAOOMOOMOMOMOMOMOOMOOMNOMAMOOMOOMOMAMOMMAO0ONOM
Luuydyuydydyvuypupgpuylgplyuuydbypupypttyuwgpuyluydgypugplpuppuduygulypdueuwydylig gy
2222222222222 22 222222222222 2222222222222 222222222 22222222
NN N NNNNNNNNNNIN NN NDINNUNNNUNNNDUNDNNNDNNNIIN NN NN D NDNDUN NN NNNDNNNDN N
LU L U L L U L U ML U L L U U L U U0 U WU W U L ) L U ) U0 U U U U G U L ) U U0 U U O WU L W L W u i i W ul il
[alalalalalalaialalafalaisiaialsiaialalalsisalalalalaiaalsialalainisisa/afa/ajealalalalalalafalafalalalsiala)nls)

—
+
—lL —
QO +
DNESFTI
O oW
A L g O

— - O _0OX
@ - OO
NONININZE

COOoOM~MT—~IN
oo Mw—~O0O
VOO OOOOO
—HL—ADOODOM

slelelalalelele)

nNO~COILO
oleloleolololole]
N g~
ole]elaielalelo)

DESNF,19
CONSTANTS AND WORK AREAS

o w Leouw oO0000
—<g 0l Ly ouw OO0
ey 1X ol O—0LOqUL <O W 3+
LUV ot-LOoDFNNON |

SSSOOOO00OOOODDOOOOQ////E/////ISOOOOOOO*

[ B S |
L JOLLLVLLLULLLLIDIDLLLLY

(LWL WWWHUUWSOWWWWLWLOOLOLOLOLOLOLOLLLLLY

[SlSiSalalalalalalalaialalliiHslaialalalaialalaialalalalalsSiaialalalaliaialalals)

Wwp w—~nN >

—l O W W xXZ >XZ ao O O Q.

AT AXNGD— ~A>Nd—~ OX Z2 00 > >

LLLLLIL X XA —ZET > > AT ZTO0I — We —un Xo<W > >u
H A NNVNNNCCONXXCOCWK>>CAOE = W XYY Z3ZZTZZE—

VLOVOOOO OO OO QO OO~

ITITITOOOO OO OO [eloYelalee]

NOVOO OO OOO0O 0O eolololole)

OIFITOO OO0 OO [elelelole]

alSlaleleolololololololele) QO OOOULLOL—A0OO0QOO—NOOOO0O OO0

olololololelolel COOOOUULOULTOOOCOOOOOOODO OO0

ANANNOOQO OO O COO0OdUUOANAgIULIOWO OO0 000

NNNOOO OO olololololole]

o
o
o OO N~ULVOOTINNONOCOO
o

ololelolololole) oleleolole]
binlalelelololololololole slelolelolelololololalololololelolelalololololole]

~NONUWONTOO<ILWOOVONTOOICOOWL O~NMFT N OO0 IO O WU
e lan e IaV I a N T aNToNT QN o N o NToNTs o FaNTaNToaTaala aTaaTo aTaaleaWaaTo ol oG s S oEN o oBN oG K oG UK o oS S oS o o
—t = e = e g = = g g e —
e]elolololololalolololololololalslalololslolololalolololololololololololololole)



7

PAGE

SUBROUTINE DESNF

JNOoM~0TO—NM G
T FIFnnnnn
OO AOMOOMOMOMEO
T NTH IR IR TRIN TR RS
22222222222
NN NNNNNNNIW
LU WL LD L W i
alalafalalalaialalals)

wuxXuw o
3¢ QuXEZ Om=~
I LOUWOMO X
#HOOUVNI N N—W

Wwuu ——bih~>
—_— T 2 Z XY

oo o
[ele)e]
[olele]
ooo

7000

al=la) o

O—NOI~-LOD MM~ O
NN ~—F —NOown
et = e = e e O ey
[e]eleloleololofoleolole]

NO ERRORS IN ABOVE ASSEMBLY,
DUP FUNCTION COMPLETED

DESNFE

- 200 -



1

PAGE

SUBROUTINE DESLG

- 201 -

NEATNO~ VP OANMNINOSSDROANMNTNONSVTO~ANMINO~ VPO ~NMITNONSDVOO~NMIFIN OO O
COCOCOCO™~—rddrd A= ~NAINANNAINANAIMAOOMOONOOMOMNMI T IS T nnnnnnn0 o0
COO0COCOOCOOOOTCOOOCOCOCCO0O0OTCO0O0O0CO0O0OO0OCOOOOOCOCOOOCOOCOOOCOOOO00
(OIOIGILI L] LILIVIGI S LIV LIG LIV GO GILI G LD LD HIGILIHILILI LI LI LI DI LI V] LI GT LI LI LI LI LI SIS GO LI GG IO LI LI GTLT T
OSSR S DS S P U O U DU U U O Y S S S P DY U D N O O P U S S DO S S P D[N DU N D DO U N U S D U U P DU U DU R S Y O O N O U |
VI NV NN NN NN NN N N NN NN N NN NN N NV N N NN NN NN NN NN NN NITNNN NN NN NINNINW
LML) L UL U 0 L ) L ) L 0 O U L G L U G L) L) ) L L) G L ) 0 U UL L L G U U L L D) L D) L U U L U W W W i U uon
[aajaialaajaialalalalalaalalalalaialalalalalalalalalalalaialalalalsajalalalalslalalalalalalalalalalalalalalaialalalalia)

36 36 36 28 3F ¢ 3 3E 3t 3¢ ¢p 33t 3¢ 3t ¢~ 3¢ 3 3¢ 36 3t 3E 38 3 3¢ It 3t 30 3¢ 3 3¢ 3 5t ¢¢

3 3 3%

3¢ 3t X) V Wiy 3%

¥* 3t —Q @ >> 3t

¥ 3 ~Z o X 3+

3 3¢ > - L 22 - 3¢

3 5t N> QO wun 0w v 3t

3% et —) w [ ya— W om - 3¢

#* O3 nz z = XX O <« o *

3~ 3¢ - - OxX>X >Xx gL L I m 3

303t > >~ —— Wy [ - w= 3¢

N3 NO e 22 > > Z Z> 3

3#* 03t — 0 — Z W= 3t

#* O3 v <INV — P 3¢

3¢ 3t - - VT T WX ==V V) e  _J 3t

3+ 3t > = >qIX XU U= o~y JO<T 3¢

Qi =0 ZX>L— <A< XX W 3

3¢ Z 3t -z — Dol 1 XX III T JTO 3¢

# O3 X - X>0xxQ X>00 I T1loJdnwu *%

H O3 T a0 OO0 = >XO> D<o it

3 3¢ - X LUk~ TITTIT<g< wLuwowv 3t

3 <3¢ el =L @] OO JdULJO %

F O -l yroaa aAacOO—mWwow 3t

#+ 3¢ > - == sl s lWZZO0QM o@M o — 3t

3F o2 3¢ Z> IO WWZ 210400~ 1 3

3 D¢ -~ EEZZUVVNZUVNJAda——=dZaZ 0 it 3

3¢ W 3¢ > 3¢

* b4 3¢

F U - 3t

3¢ WL 3¢ =z 3t

H*Zt - 3¢

s > 3¢ +

#—3 O Wi - &) HO AAHAHO O - o

D% S Ol x - x> x> ¥ +++2 O a4 ¥ - oo o | 9«

#Ot wn 2 ~ %) NN LXO> ¥ —~ANMOWVY { | = | >

¥ort w ow &) w X XX > OO0V W dxoow > — —_ X | - X2 >

*M¥F 0O DI ] AOX>ZZZzTTVn——iZWLZZ FQOXKXKXOXFOXX—=>>NWZXYZMZZ~Z3Z

D3 (@] v It

dFuve W Wi W w 3% —~ONNHENO— = N 222122 Ne— N

¥ N 2 v Zo J ki P e L D L —_ —

HOF - < foa) 3

O P O Xd =0 3¢

¥k D Z1 =2 Wy ¥ XXXXXX 00 00 Vo O o +G O

et O =] XL UBCOLOOLOLLLOLOLLOLOLOLV F 20O 00FQFFFQWVF O O

# 3% o i ]S ENGISlalalalalalalalalalalalaialalalala] 3t WOVl ] N W) N V) 1NNV N Z N W)

#EH O S W < 3¢

¥miE DO < ] . 3 O

#r=3t N O — 9V} 3 1

3 3t ¥ ownv

3¢ 3% W

3535 3L 3E 3T 30 3 3 3 3E 3E E 3 3 I S 3 I W P R AFRN O
~ NG 0OomM~ U M <
O NN oNO [@X o o o
34 ~A——HO~0 O o @)
WA elololelole] (e]e] (@] o
VOO0 OOOONO~AT HOVUOTOOWO~ANOWN
iffelololohdelclJellsfelaNIelo JelNeNe RNl elNolNoTe )l hado o] pd
JoowL NV~ ON~ONnONNNNANNONNANY
(eI N s NN Gl SInlalSlalalS N JalolalSlap- o lalSa]

— et — O o o
OOOOOOOOOOOOOOOOOOOOOOOOO

OO~MUNM~COOWUL O~~~ LWL ON
OOCOO0OOOOOOO O rmirdrdrdrd red e el = = — — O\ O\
Co0o0o0oCOo0oCoCOCOCO0COCOOD
olalololololololelolololololalalelololalalololelele




2

PAGE

SUBROUTINE DESLG

- 202 -

MNFNO~DOO~AINTNONSNORO~NMGTINONMNOCO~ANMNGTNONOOOANMNMITNONSDCOANMNMTWNON~ORO—~NM
6M6%666777777777788888888889999999999000000000011111111112222
COCO0OOOOOOOO0OOOOOOOOO0O0OCOCOCO0OO0CO0 Tt rlmrdmrdmirdmlrdrdrd it e e — = —
DTG IO TG OGS GT L IO IO LI LI DI LGOI G LILI LI LI LI I LI DI LI S GILTH I HILT LI LI LG LG LI LI LIS LILT LI O LG LTSI LIL I LTO T LT )
N T PR O R R O U O R D O P P P YUY O U U Y YU DU U P PO U U U Y DU O DO O U S U U U s U O O U DU U R U DU D O O O U U U U
I NN NN N NN NN NN N NN NN DN N NN N NN NN NN NU N NN NN NDNNNVINNNNNNINNNW
LU L WU L L U L L L L L L L U L U L L U L0 U L L L L U LU L L L A L L L L L U A L UL U Lo L L A ) L o g
[alainalanlalalalalalalalafalalalajalalalalalalalalalalalalalalalalalafalalalalalalalalalalajalalalalalalalalajalalala¥a)

-

x x
| o i [s 4 P .
+ o + ~ + ~ i1 [s 4’4 NY I CCodao
o - | - + -t +—~ ~N —~N +1 X t {1} —~ QN
X | - o X X +Z Z4 XL+Z Z+ XX ~AN >> ~N ->= -~ OXOzZz =Z wwix
1 > = ] I N | o T4+ | e« FTO UL XX QU >> | ON X ZaX— T # >>
~—~2Z X | > > mOXAXANXNA>NXGX~ANOOMOOTONO0OVY M=~ g =Zdsy X | Xg4G4=E
ZZNWUIZI0OAZEI~N—ATON— =000~ QE0T0—AUUAHZZ—UWLAZZ~Z0 AN T Z>I>I I Z2ZNNOX
>
N O ONH N~ N NN N AN N N — —ANN—ANNAN— N NN —
—_d — —_— = ) | _— = T —
&)
[ 4 —
O OO0 0O <SO00 L X 0O L X O OO0 00 OO0 0O Covdo < OoOoX_d —
JFOUVFO IO J-0OFOFNO00OFOFVOO00FOFFOFFQOFFOFRFOFQOVME W OFQFFOCOOLOLVO
TV IOV JINNIVN N INC JZ JNJNDJT JN IV NN JNN NN DN DOV UV i dOo000000
— 0N M3 wn
()] oo 3¢ ¥ 3¢ ox
nw. o ~ ® < O o O o ow (ofe
o3 O @] S O m O & — OWw [OARN o
O~ O (@] O O O o O o OO —n
OO O @] o O O o O o OO0 Ot
QWO DO H~O~0OOO0OMDVA—~SFTOVDT~~NnOCWON WL NLEL OVOUOON ~—M~L OO0 ATOO
VMV OPVRVO™DOMOVFTONOMOMANOMOMOMMO OOV OOV VMO AN ONNNDBIR OO OO —W
NOANNONNONNONO<INNONONONNONONOAOO OO ~NN~NNNNOOT LLLI<INTOA~A—~OO
L IalSR alSlialS el alS IR IS hlSIalBlaN 8l lSlalalBiainlSialalSlaial IalB I o) LOVOVHOOCOOOOTV
O~ O (@) O O —~ O —~ S O~ o)
elelelelalolelololololo]alololololaleololololelololalololelolololeolo ool olololololololole! COo0OOMOH~A—~O O
T NO0OOLCOAWUL ANV 0T AOOWUL AN N0 COUOOWL O~NMF OO LowuLoNYtTNnO~o g
NN AINNNNN NN OO T 33 3 S Fnnnnnnnnn NNV VO VOOV OO
slelolclolololololololololelololalololololololololelolelclelolololololelola oo tolo toto e olelelololelololololelole

elejslajolololololelolalololololalolololalslalelolelolololelalolclololalslo o lolalololola) elejolalolelolololololole )



(23]

* PAGE

o«

SUBROUTINE DESLG

- 203 -

ITNOMOOOANMITNOSVOOANNMINONVCOANMITNONDCOANMTITNONSROTOANMFTNON~OOO~ANMT
NINANNNOMMOOOOOOMOMT$ 3T T TN nnDnnninn 00 000 00O 0O MMM~ 000 ®
ol L e o T e B P I P L e L P e P P L e e P o e o P e P e e P o o L o L P e e e P o T e e o e P L e Lo L L
(LIS LIGIO LI MGG G LI GO LI LI OGIMI LI DI LIL LI LIVILI LI LG LIV LI GG LI LGV LI LI LILIGI LIV LTLILILILILILILIG)
RN R USSR USRS VS NN N U N OSN[RS N U N USRS NS [N SN UG N UG UG RN [N DN U JUUR [N USRS NS U U [N A DU SN DU | JUNNS [ DU U [N VR DU DUV JUSN NN DU DU [ NS DR DU pu )
NN N NN NN NN NNNNNNNN NN NNNNNU NN NN N NN NN NNNUNNNNNNN NN NN N NNV
wywuuwwwwowywuowuowwwuouwwwwwiwwweowwwo e w o g o il sl u o o
alajsialalalalalalalaiaialalsiaialalalalaalaiaislaialalalalslalalalalalalalalalalalalalalalalalalalalalalalalalalalalala]

o
|

>

=

Xy X
110
XX ZZ
< L
—NIXFxE
=X 1 Q> X >

N o~ NN

OXXCOOoO
EaYalaloga)

VNZZT AN I

—=lL P O

P~

€L andunn

NO—~OgIqdq

o

o~ OoVe

lolelolololelole)

ot}
0O
@]
(]

LOWWL D~
NoXoRNoRNol il il g
D000
olelolslolole]

SEARCH YMAX,YMIN

3¢ 3% 5t

XX

T —0\

oOxXOoZ =Z wwx
ZILX— Z3 >><J i O
—2 < X_ >>ILILE > A

S>XT>EITHZZVNNO>EZ> |1 00

ONONONON —~

—

o~ —

p}

[aYalalab gl — O X=X
ODF2FOIOLOLLOND FOOO
NN JOVOOOOOXD IVINEST

o
—
o> 3

(ele]

(AN

— 0N

(@A
A~ OO0 L 0T OO0~ LMO
ONNNNO0T OV OO MWL LU~
IIIAILINFTO—=—=——OCNO—OO
[GlalSiaNr leolelalGlelN JIbTON® ]l ol o

—~O
OCOCOMO~~A=O0 000000

MITOO~TTOOWL S —aNM N0
gl el it Rt e i Al et et e ¥ s of e e¥c e¥oo e o0}
OO0 0000020
olelolalolololololololelolslolelole)

[+ 4
|

o
o ol | x
I N— o I =N |
EBXOEE+EX W ZOWW <XWw=Z x
QA>D<A =22 o«D>IO>DHHE=D>DD>AD> g
dINZENAIL A JLINEINAILEILETE
CULANL>U NVNLN>ULNIL>ULNNLON>O

o NN
-J

N NN

— —

- ow w w w

0 M @O OO0 & (Glalals]
O OO OONAE—O—O—OO0OWNAMFWw
QIO J0 0 ID N0 00 D JNM

CMAX
C1

4000
4080
3580
0093
4000
4080

3580
0087
0087

OC4AAA85817C6ACA850390
OFT 0O~V OFTNTNIT OO~ OITOIFTND
OO0V ANOILI O~V —~O—NO<T <O
OO0 ODO00LVTLOOOOOCOLITLOY

o O O — o O O — —
ONNRNAOOCONANANAOOOOO

~NoCdoOQWUL ANMTVNO~00 OO W
TULVOVOVODOTTOOCOTOOoT]
OO0l
[ololelololololeloleolololalolalololololelele)

DESIGN THE X-AXIS

CALCULATE THE SCALE,

X =OXXZ
| O AN
XONX—= X
— OOV X X

[QV]
-

-
(S

ONICOOO
[l lSalalal

RO

MmMoOoOoNS
M~OO=~~
NOF———
(G jelalale

—O
OOMm—r—

O —MNO ™~
I LTI
So0ol0o
olfslelolols



4

PAGE

SUBROUTINE DESLG

- 204 -

NOMOOO-ANMITITNONMODOCOAANMNETVONMOCOANMNMENONMOOO-NMINON~OCO—NMTINDO~OOO~NMG O
VOOVDORTROCTROC OO0 mirmdrmemirm el =i NN AN AINAIN MO OO OO GG T
e = e = e = g N Y NN N AN AN Y N Y AN AN NN v N s s g gl s ey N u e s N ey N
IO IG IO IO LIL I LI IO LI L I TG TG L TG LI T LT T LT L T G TG LT LI T G T LT T O T T LT T ST T T LT LT ST LT T D G S LI S LT L LI G T )
O 000 J 0000 JJJJ J J 0 0 JJ 00 JJ I JdJJJJJd I dd I JId I
VNN NI NN NIV NN NN N NN N N U NN NN NN I N NNV DN NN NN NN N NN NN NN NN DN NNNNWU
W oy W wwwwwwwowowwwwuw e wpowowwww o Wi Wi o wnw
alelalaljalaialaialalalafalajalalalajalajalafalalalsfalsalajalajalalalajalalalalalalalalslalsajalalalaialalalalalalaiaYs

)
—
>
<
I
>
w
T
Tl
P
D
—
)
wJ
a
-
w
-
<
(@)
)
x O > > > W + > O >
— O e =z - >>XXZ awn > =z a I & «bO>XZ ) >a b=d -
XX— N3 XK= AN XK N XX = NN > NO 3t 3 >
X=-FZOXOO—C | | T-FTZNX—II XX JWXOO—O | | =T xJw >NX—EFT>HIF2O0OXOO0—O | | T3 2
OZY DX OONCH# # XZYD0QMXXODQZCOOUAQIF #+ XODZ W —~Oan>->OZY D dOuni it >Z2Zvy D
-
<< N
- -

- - - (@] - -

- > .J - - OJ -
LLLLOLOILLLLLLVOLLLLAOILLVLLVOLVLOCTILILOOLLOLLVLVL I ONCLLLOLLLOILOLLLLLLOLOL
[aalalalalSalalaiaialalaalalabiSlalalalalalalalSlalalalalalaialaialalES RNl Sialalalalalalala e Yo (e fam o Yo Yo Yo )

— (9] —

< - > >
WX o O — >
xO ~N xO ~N cC
wz o wz # RO wz

~ o o [ @) r~

foo] o o o @

n < @ O n

™M S o om a2}
ULOWOWWOWOOTWL ONOONTCOWMOWWDWOOF W~ VOO0VCOOWLOWAWWROOO WL Q
NoNoNoNalpd o g pl gl plelal L iNs I S PR Te ) o b LN o INe FoaYo Y o el o e Yo ] i e Y0 OO~ OVON~IM~DOOM~OVYO
A A A A A A A O O A A A A O T A A e e ed A A A O O e —i i ANOTFT At e e e = ed O O md e rmd =
[eolelelolviololslolalelolalolalel b iololalololololololololololololololole) [N delolelololololololelololololololololole]

o (@] (@] —~O o
e el = (O e e A O O A O 0N o romd et = () e ot © O o — g QO = = A N A e O O o —
VOICDOVOULOANMITNO~0CCODWL O~NMNON~0InOOW LONITNON0OCnOWL O~ N0~
I I IO LODCOOCORCODNRVOLVLOLLLLLOLOY LOQOOO0OO0OO0OoOWWWWWWWIW
0000000020000 0000D00C0D000D000d0D0 COO000O0200000000C02000D

[olejelolslalalelslelololololololalslolelololololalslalolelololelsTolela) elelasjolololololslolalslalolololelolololole]



5

PAGE

k4

SUBROUTINE DESLG

- 205 -

O~ O O~NMITINO~DOOANNTNONSDOO~ANMNTN O~V O~NNITNO~DOO~NMFTNONDOO~NMFND
IR I ALTa N ATV o N o TP oY T o Yo To I RO IV RN IV R0 o RV I RV I.Y (o S S SR S N Y S o Te o T o o X e o6 o] < o 1o oY oY e JorYo Yo a¥e Mo i¥5 Xoi¥o No ¥ Na Yo Yo lalelele)
NN AN N AN AN AN AN AN AN AN AN AN AT AN A NI N AN AN A S AN A NN Ay N AN s N A A e cnen cnen e
LOOLOVOVOVLVLDOOVOOVLLOLVLOODOLODOOLOLLOLOLOOLODOOOOLOOLOLOLOLOLOOOLOOLOVLOLOY
RN RN S NS R U U P R Y P Y S P P O P P S O O e S P O O O R T O Y D PR Y PO O O Y Y P P

NN NN NN NN N NN NNVNUNNDN NN NN D NI N NN NN NI DN NN NN NN NN DN D NNNNND
LU LU U L UL L LD L) LU U UL L L U UL U L L U U LU L L L L L L L L L L 0 W L) W W W W W W L) W W W g
alalaalalalaalalalalalalalalalalalainlalajalalaiaia/alalalaafalalalalalafalajalalalelalalalalalalaialalalalalalaYalale)

>
awn
— > r—

>
>0 2 a
NO 3 3 —~—>- X

>>xZ
OO N —

OX—EZ>>_JWXD0—0t | Z>Jw
DON>>00QZC0OoVaitit >00Z
. -
p Q| -
OILVOLLLLLLOLLLOLVLOLVLOVY
P Slalalalalnlala]Sialalaialalialalalalm]
o~
>N
N >
N sl ]
o} wZ
(@ (@
(@ s}
<T 0
o (o}

N0V OW~OWWITOOOuOWN
Yo N o o e e LYo It el ol o e ol e d @) agNo RN o Yoo
OF At At Attt O O
elelolelolololololololololololololole]

(@ (@
Ottt A A =M At A A O O —— i

TODUOOWULO~NITNO~R DO
Wil Wl e gt ol e el
elelelelelelolelolololololelololololale)
lalelelelololololololalalolo/olololalalal

DESIGN THE CURVES

3¢ 3¢ 3t

X x
{ |
——~ -~
N+ + |
[s'4 [a'd o4 Xayodo +NO O—~O—~AQ
@ | [a o x| Xl X e« et N+O0OWL =
FIoN Ty N =l | NN ONZONTOMZ3E 3 —e
OWXXO>> WL XX>FOUWLXX>>OOT =TI~ Wr | | X >XZ

—ZZZZ2Z2TZ20Z2Z2Z2ZZ0—Z22ZZ22Z2200 10000Xq gt $ Z22Z22—X

NN AN =
o d

NN [aViaNIaN1aN]aN]gN] NN

e

-
IO O OXXXX O XdD O O oL X O OJg

N e e lalaldal HalaPiiiyal el el iainlal Jdal 2 (0I5 SIS]1 SIS
NVVNNNVN JE TN JNJZ VNN NI I N0 0000000

o — N — oM <3

0 ™ 0 < T3¢ F

a o o jan] oo QX >
oo o e ™M
on n g — s ¢]
—— - —— [e o]
oo O [@le] n

OqUWCONM~OOLVOWULINNOIOULN~N OO0 DAOMNMAONOOULNT O
—SMOS AN OOO00 VOO AN O~ MAINMOMO VOO0 O
OANNOANNINT OONNANOCONNANANNANOONONONOMO O et —m——t
—~O0C OOV~ OV ADOOVOVUTTOMRLUDLVO~RODDOOODD

—— — —— o
OCOOCOO0OOCOCOOOOCOOOOOOOOOO0OCOOOOMOO——ir—t——

WU O—~NMNMITUNOCODOWL O~ NOMSCOOWL O—~mMFnn oM~
LULOOOOOOOOOOOOO —irmlrmimtrtmd—l —i— =i —l — OO O NI NI OV NI O
OOttt g = A~ A o = e gy
olelolelolelololololeololololololololololoolalolololalololalololololololole]



6

PAGE

SUBROUTINE DESLG

- 206 -

NOCOANMNMINONDOIO~NOFNONOPCANMFNONORO~NMNGTVON~OCTOANOTVONOCO —NMFTNO M-
OO0 A A A A = NNNNNNAINAINAOONOOOMOMMOG $ ¢ F ST Innnnnuinitnn o oo V0000
OO NOMOMOANMNOAMNOMOMOAAOMOMOAMOAMOAOMOOOAOOMOAOMOMAOMOMAOAOMMOMEOOOOMAOOMOOMOMOMMOO0OMM
BOOOOOODOIOOOVOOOIOOOOOOOOOOOODODOOOOOOODOOOOOECOOOOOOOOOOLOOOOOVLOVLO
NS K U NS [ N Y NN U U NN S N O S DU [ RN N O U U O U S U O DU O U I N S DS DU DU N DU [ PR U S U U U DU U DU U RS U PRI U U G B U PR PR PSR
NN NN NN NN NNNIN VTN DN NDNUIN DN ) DN NN NN NN NNNNNNDNNNNNDNVINUNNNINU
L0 L L L0 O LD L) L L L L L L L L L L L L L L L L L L L L L L L B L L L L L W U U L L L W L W WU U D L W) i Ll e
alalalafalalalalalalalalalalalalalalaisaialalalalalalalalalalalalalalalajalalalalaiaialalalalalalalalalalalalalaialalala)a

b
<
x
O
o
a4
a W
<
(@] w -
= o
- <
-~ b4
| X
< I~ o
— O o~ =
+ "
x o —~O— w0 O O HOOVO
b4 o i | o a4 W W [SISIV,E o I g a2 Z2Zununu
— it «OQ—DmNM X | > i ——> > OOXYFF = NI IO TEZTZ2NY —
X>T > L ILNONIDNNAZX e Z > =X < ONOWW Y F 3 wh bl w XX e X =
O=>Qi#ZO0qQUOOXZEX>ZZ> | QUNENAYAIILIOO O Q*tH0 v TZT 0z 00000C000000
= =
NN o N~ — —~ OO b=
- - - Z Jd-dJd=—
a4 -
D [ JRR PR D P Y
»x>xX X 00 @] OX>xXx = = O OX F XXXXO Z O-440dJ0000002020000
[SISISISISalalalalal J Ja] 0 FOoOFO o 4 FAOFO W 0000 O << <d < Wiy uiuyw
COOOOAZITIZT _JVNIVVNINUVINIZT TN INVNONANINE @ T a0 O oooouooooQownooco
— HOUOW—IN >
(®] = ZZunununuww —XxXX2Z
© o~ o~ 0 o —— D TEZNYDS>D> —AXmNgG— °
w nwn n n No] X X ot XXX ILILIL XX IJZ—E T >
< (] (an)] (an)] (] FAFWXXX # R ETT _J00ZTNNND0OIDIBVXXED
[ wn — COOOO SO COO000 OO O
wn [op O olelolole] FTINXXXDoOOOOOO OCOO
— — — OOOOC NNCOXLOO0OOOCOO OO0 0O
@] (@] (@] [elololeole] TN OCOOCO OO0 O
OOV OONDD~APTNODRO=~OOMLTOMNI~OW O WNN-T N —~O000O OoQNONOOOO000O OOCO
N~ O000O~MOOWONMULWLOMWILOONTANT MWD —~ OO TONOCOVOOCOOOO O00O0
. A O T ONONOOOTNOOTANOAOOTOOXLDOOOOO0O S no~0O TIMNOIFFTOOOOO0O OO0 O0
[olololale] ] IS lSIalalBlooralBleo ol nd ol o N i Yo PP gRY, Yo Y o] M~OO0O e O~ O 00000 OO0OQO0
— — — —~ACCoO~ [elvlololololololololoBNolololo)
el elelolololelelololololololololololalololololeololololelolole) [eleloleole) OO OO0 000 OCOoOo
COOAWL A NMFTNO~O0CDODLO—ANMTNON~OTInUAQW W —~nunt~ CnOULATOXIOWOONT O
NANNANNNAOOOOOOOOONONOMNTTET TSI IS S ununnn NN O OO OO OO0 M-~
e A e e e e e e e e e e e e gy (o e Lo Lonlas Loml e Lunl s L e Ll Lo P R PO [ I ]

elejolojololalalolololololelolololelololololololololololalololelole] [ofelolele) [olelsjelololololalololololalelel



7

PAGE

DESLG

SUBROUT I NE

- 207 -

VO O~NMIN O~V OANMNMTNIOSNOCTOANNMITNLCS~SDOCOANMITNO~NDOO~ANMTN DO~
OO === ==V 0N VDOV OOODODOCOO0O— —rd i ———
[salaataalaaYanVaaTanTaataalaataglaatanlaatagYas¥aglaalaglastagTantagtastagTantantastagtaa¥agla ol it NG SN R N G LB o SN G SN oG BN o SRS oG
(L GIGIHIGI IO GGG OIS LIS G IO LI G LI OIS GHIVI LIV LI LI L I LIS LG LIS DI LI HILIHIIHILI LIV L ILI L)
N R S P P NS P S P S O S NS Y O N SN [ S S P P S S S NS S N [ NS [ B NS DS NS S S O P O SN DU N N PN S BN |
NN NN NN NN NNNN NN NN NN N NN N NN NN DANNN N NN NN NNN NN NN NN
UL L L L L U L e U LU L U U U LU WU L L U LU L L L L S L L L e L D L U
[alsjalaiaisialalaiaiaiaiaaiaiaiaiaiaaiaiaisialalaialaislalaiaiaiaiaialalaieialsisiaic(alaisialala)

> Luwowo QOCCO —~ SO XOocwe
= Luw Cuw o COO0OO + ZNZaAoCuniwv
— > — TN erle) QL <I<DW PP XX ZEZXYEZXFT TN ™M
xXaZ O~ O~ o Fnnon ] X Xwuocord—=O—~O
SADOCOOONNSNNNANWSNNNNNOOsO D000 00 ZYTET T ZNN0a0x—
SODo00VLLL o} -z -oZ=oD2D2D D220
QCOwWwWwwwwooLwLuLLLLLLLCLLLCLLLCLLLLLLIOOCCCLLECCOZ
IiNliisalalalaiaisialaialalalalalaisialalaiaiilalaialifiiiatalaielalalal VTN aYalTSIISIISIINNT]
> o 3 > ®)
—>>xXZ oo O O S} a Q. O
—>—Ng— CX Z O [Aal ] —ONXX X X AN>> > XMmom -
>UZ2—EITOo0g — MW om AXX X —FXZXW>D>D>—F>-Z>WwoOouwdo >
OODnN>>00FT T XXXJIW ZETZEZZ2Z2Z2ZXY T2 ZZZZ22Y T2 Z2ZANZZX XL —
elelelelyy
[oleleleles]
vlelelele]
[oleololele]
OO0 LUOULOANgOOOO0O0D OO0 elelslololelel (el
COOO0OJULULOLODOWVWOOOODOD OOoC DO00D00 oo
OO0 ICLULOAO00O0 UL ICOWOO OO [olololololele) S o
D000 N~LVO™~O0O0DFTNNONOD OO0 D000 000 P00
eolelolole]
000 00O COCOO~HO0OO0OTCOO O0o0 OOO0OOOCO oo

LUOIOCOWONMNMIFITNON~NTOCODWULCO~NMWW FNO-COIWL ~OM~noWl oW w
NoXNoRNol ol hl il il e e sfe oY elo odo of e o]e o Jo o %o o]e o]0 ole o s eXe s rYorRoaN e r e N0 o Yo rN N oY e e pN e Ao )N olNs RN TN e Y0 pN ¢ \TTaYTaY it oNINo Yo ]
e = g = e g = g = e e g = e e  — — —— — D~
[elelolololololololaolololololololololslolololololnlololololololololololololololololslvlslolololole)

IN ABOVE ASSEMBLY.

NO ERRORS
DUP FUNCTION COMPLETED

DESLG



1

PAGE

SUBROUTINE DESLF

- 208 -

NOFTNO~ DO O~NNMIFT AONDIOANMFTNONLCTOANMFNIOINLTEO~ANMINOS VIO ANMETNDON~D
OO0~ i N A N N AN AN AN OO MMM I T TN NN N D
OCcO000000CcOOCO0000000OCCOoCCcCCOCcOCcCCcCCOCcOoCoocCcoCcoCcCcolco
Wy ey Wy Wy Wy W W W g W W g g iy W W W W g Wy g e oy g g iy W W
JENS DU DU DU NS DU DU DN NN DU UG DU DU N N DU U S DU DU U DU U S U SN U DU DU DU [ PN DU U DU | YU USRS U Py U P DU S P U N S U [ DR U [ S S
NN NDNNNND NDNNNDN D NN NN DS NN NS NN N NN N NN NDINNNNDNTNNNDINND N

~ A~~~

(&)
] x
~ |
X ox X > —
OX XXX O xX
AN AT O
RN Sy I S -

3t

ek XX X ¢
2O S
HFLWOONNN DD JNU
3t

—_——
——

[afalaialsialielalsislalalaiaiciclsicisialaieielafaleiaieYale ielaioio oo Faian ool lalm M Fnion i Fa o Nt L Hupola o
36 3t 3F 36 3 3t 36 3 3F 38 3 28 36 30 3 36 38 30 SF 3p 30 56 S0 3E SE 3r 2F 3p a0 3E 3R 3t 33 E 3¢ Iy
3¢t - oy}

3¢ 3¢ > = > el v « N -

EII —u o >> SO RS SN ) u
FIIET -0 o oot - - s
3t It > [S9] o= O < = <« -

P ~N<T cV N ol ow a0 w wy .
3t est —_) w ——y x [T o ]
* Ot v - =z — XX NI wnd g o4
33t () SX X XX I Wwd— wd < 4 eal it}
U x Z —— ftuvy ZToOown Do J WwsEOD
I~ 4 ~N o~ ZxXx ZZ > > - - Z Z> 4
¥ 03¢ —> —— VL NN L e 2 —U—NXI
O3 ND LNy Xy >Xu >X = 24 D>
EilTalls -z NEFT WX ——OID o alany LTy v s— LWL
3 3t > - > XXk d XD > s 1D >
3t Qs = > 22X > X< << wng I XX <] L—
St 33 -0 — Dt |l xx> > I IT T Z2x
* O > X X>XOXXO x>0 c > o> 1T D Oavu—T
O sw QA S22 f—t— X L> XL XO> ok
3 3t - - XX U u—+—TTgg XuWw > Luwono
3t < 3t = = ——L c oo N —r~ WL ST =z
3 Q3% -C yxgdaa areCC—— & x WG X <
¥ 3¢ > el e L WZZ D = X e o —
3t o 3¢ 2 - LSO +—1UwWwzZ a4 40 g9 TO— 1
Lige ki ~>< TEIZVINZNNID——DEZ OFEZ aZ292Z2 10 hiiuvx
46 WL 3¢ >

3t St Zm

36U 3% -

3 W3 Z -

3 23t ->-

3¢ — 3 Ww>

B A S S | QO e— .
¥ o Ol X - > > x> @}
#O% n 2 qL~—X U BN > > OXQ > -~
¥odt W oW oww W X XX > L rcCrrTO <
¥t O T A= O > Z2Z2ZZ2ZZsZNVimr—— — w2wZzZ (&)
i Dk [« U ey

¥ W w| <>

¥ ¥ 22 U Z220—_)

¥ CH o~ [ §e'd @

#¥CH — ] g 4 -
e DO 29 ——a W —_
et O — ) Xd NAaULLLULLLLOLLCUCLC (&) LLLOC <<
¥ ¥ x ol QWO voooCcooooCooos jon} (s Iniaiare &)
LI S < e aRR— i | w <T

s Do . .

PO I V2 T B o~

3+ 3t

EESE +1

3o 38 30 6 30 36 3E 3R 45 35 30 3 36 56 30 3% Sh 36 30 36 3E JE 3 30 40 St 3F 36 36 32 3% 35 5F 3 3 36 3E 3F 96 3t 3 3 3t

(YRS
Wy

DESLF

DWW~
Lo CNLC
A S~ C

4C6

N OO CDO

NlelofeoleololafeleX N
—00D00VTXO0O
FTOOWUL nOM~—ON
D2000LVOLLUIDD

O
elelolojololioleXale

D000 CDOCO OO
2002005952020
Slelelolololololelole)



2

PAGE

NESLE

SUBROUTINE

- 209 -

CO—~NNGTNON~NDTOFHNMENON DT O~NNMNGENO~OTO—~NO FNO™ TR O—NNNGFNO~N0PO—M G
NOOVOOOV OV OO =~ 0D TR LR BT DI OCcO00OOCOD—~— i ——
CCOCCOoOCOCOOOCOoOOCOOOCOCCOoOlCCCCOOCCOCCCTOOC —mimirm i ret i it el i b et b i 7=
Ly byt Wy Wb g g W e Wy W Wy e by dugdydygdlydydytdydydytdytd
P Ko P U U DU DU U U RS US| U U DU S [ DS Y DU U DU DU [ DU N D [ NS DU DU D N DU DU U DU Y DU DU DU DU WU P PR DU [ Y P DU DU S U B
NNNNNNNNNNDNINND N INNNN NV NN NNNUNNNNINNNVNUY NN UNNNNNNNLLNNNNN AN
U L U U L U Ly O L U L U L s L s W U W) o L U L e i i e i W
(aiafalalaaisiaiaialaiaisialaialaiaiaialelaisisialaieislalafalaialialalaioialiafalaialalnieietaiaYalaielalalialalaie

x x Y o
! t 1 !
P — — X X x
+ + x + + + 4+ o d x | @ ot xx
- - 04 (a4 | W uw €L UL~ x| x| —\ 1~
X X o 1 a4 | X X X4+ d 2~ x+d Z+ 1= 1> & XX ~A0N >> —~AN
| = I o=—x X P> 0N I «X T 4 | X IO Xx >> I COo XX OO >>
— XX > X o X e > e OoXAaXAX N A>T X ALy ML e Ot e N C e e™~00

—_> >N WLZN I 2N T 0 A~ A VN~ I NI s O Dt i e 2 Ly 2 Z2 e~ Z2 2

N R = P R p—t —_ = _— — — — -

CcCC v T T wC Cal OOl Cu X C DL X ©C Cc OC C Oc cc Cco o
T g 1] et ey g i Vel o] o | e | ] el Vol S FmY et gen] SaVoimTa bl el o tan] g et odenl o ey g e gl g i Y
NV NN N TN IV NN NN N INT I JN IO IS N NN JNN N VTN DN N IV W

—oN aal-
o oo
O NG M & g O r~ 0 g «© oL~ (& = o —
o CcHnN O O own O < o C ™ o 3 C =} — [}
o O—= O O Oo— O @} o o O ol e @] (@} O o
o OO0 O O oo O (@) o © O o O (@ o (@) o
—OMCOTITOLO~NCONOUL AL A0 OoONC0XN~AOINO~AXCN—OUOI oS L20oNWONLLMOL—~—ON

D200XOMNDM~CTRONMNTSNONTNONMNTNS~NOTOTOTISIDOIT IS0~ 0FTO0O000O~RU~2WL —~DW
— TN ONONN NN ONODNC NNNONZINNQONONCINONONONN NN NN E N ON—NN— NN
OODUTOLVALDVITVD AU~ DVDVDTVMNLAOLAOTOVNROVDUIAVLIO2VIDVLODVZRLVLIDDVIDD

—~ = O O O~ C o o O o~ o o~ o o (@ —
COoOCOo0oOOoCOoCCcToCOoCOOCcToColToleToCoCoCOColoOcoocOoocColoCco

O—AMITVOTT TOLL —mME OO DOCWC MG OO0 COOLC ~NMNC0IDOWL ~ N O~ o0
I s L L L Kam En Eon TV [N [o Vi o VT o W o Vo WEoNTo N o WigWTs o¥ o o Vo a To a¥anTo a¥a a Vo alaa¥aa¥e s Fa TN g i gl RN i o, . oS gt ol oS oS U YUV RUQ Vo SV Vo RV RV oY)
SO0 D0000000000000000H000D0020000000000 0002000000000 H0D
slelololelololololololnloleolololelolololololololololalololofololoislolololalololololololololololclolalololoiatale



3

PAGE

DESLF

SUBROUTINE

- 210 -

O~V O~ANMETINONOIC HNMINON~ OO ~ANMAOFTNONDT O ANMINONDTO—~NAOITNONDVPO—N
e A= NN NN NN MMMt T T T TN N NN N0 0000000 oM ~M~
[ P P P R el Lo R F o I P p s P P T B P P PR Ry P e L e e e e e I e I e e L |
LogWpydudygwplyguwydydyduydydwygdyuydydydygdlgdguygbygugdyduydy gy ww
N T N O O Y U P P P PR P Y [ P P P DU T [ Y O Y S YOS O Y O O D Y O Y Y U Y P S U U N Y [ P [ DU N NN N |
NNNNNNNINDINN NN NN NDNNDINUNNNDIUNNDNNDI NN NN UVDINUVINUDI NNV NN N
LU L L L U L L L U L ) L U0 (0 U U S U U W U b L L U U L L U L e L s L o g L Ul

alafeiaiaiaislalalaialaialalalalalatafalmialaleialalalalalalalalsialafalalialaafaialalaisiaialalalalaialaialate fal
x
| z z
['d — o — — et
| +++4+ NY ¥ XyXo ¥xX¥oxo I oo

—~ONM —~Om > [ | w — O @ | o | | > [ | w — N

[P P -> - OxO0O2zZz Z ww X+ 4t x xXX2Z2Z - OCxX0OZ Z ww

A ddd ON X Z2gX—  FE it >3 IX =X 1 L X ZgX— T >>
P aladg_mMm— I =ELds X | Xgau 1 TuMH-—ULxe X ~ANFIssT g —~TIdET X| >gd
—OLONQLOT W W E>EI>ITITHZZONNHHODT —~OXIX | O>X>X E EI>I>IIHZZND

>
— o — a0 oo ey — oo N~ NN LNy~
— T — — I —
O (@}
[2'4 - [s'4 —

COo CcCocul « CcoccoXa — O Ox OxXXoool a oocoe X
SO CunE W OFOFOgqOOLULCO0LVNCV FEC FOoCCHFORF W CROROquOuOU
ANVNJNVINJILTVY: V) N JInJdOSCO0CCOCCE I1ZIVNI JVVEZEZT VNI V1 dndunaocooaon

—
-
- o
mn <{ M~ a —
3¢ 3 3t ax (@} (] o 3% 3¢ 3¢ o>
(oY) <0 w <0
O [0p0N o M~ o3
o —n @) — 0
20 o3 o o3
NoOoOMIFTONTOxD L~ OD00DWOULDOLUCIDWIMO MWL IU M~ UM~~~ ODO CLWO
AN A A O~ 0NN ONIOOVDIOTTLOCOONMSAMNSNOW UL WNAN SN ONOVODTOR OO~
—~OO0ON~OONCULI CLINFTO—————00O0ONONNCONO~ACIIII LILLINTFTO —irr—irm
(GlanialSiaialalB)N g OCOLVIDV—AO000COOCOTOUTTONOIDINNODUVD OOCAV~OOO0OO
O~ —~ — —O
CoColo0oC o0 DOCOOMO—A————000CO OO0 O0CcOoOoCoO CoCOOMO A

TOC WL O~ANMUN~
NN OO L L
2005050050000
olelolalololslolclole)

COCTTLOWORNMINCHOTICOOWWL O—~NMF N0~
FelNeRANo RN oRN O RNOT Lo ol il et il and et ol pedl nnll O el i el iadie oFe o) ¢ ofc o « aXo ofe sYo o]
0000000000000 020000o 0000
olelolnlelolololelolololelolololololelalalolelolela el o)

O ICLOWOD ~NM T
[se}¢ efe oY+ ofe o¥e ol0 W Yo Wo Yo
D000 0O
sleloleolololololelale)



4

PAGE

SUBROUTINE DESLF

- 211 -

MNMFTNO~DCO—NNOFTNON~NCOCO—~NOOGFTNON~NDCO—NMNGETNONEVTO—~NMOFTNO~MOCTO—~NNOFNON~ o0
M0V OVDVOLP OO0 O0OCOCH— A~y NN NN AN
L e o P o P e R e e L E e L e e P L e e e L L L B L P L N a VI o NI e VN N VY o N o VY o oV QN T A N E o N T o U o NT o N N T o N NY o NI N T o N e NT o N /o NT o NI NTa N F NI\
Ludvyguwywuyttpdpdtydyuugdydypdgtlgptlpbptyplpdygugyg by gy iy by b u
R S O S S DY DU DN U P DU S N UK O S DU N S O DU N SN DU O DU U Y S PSR U DU U O A S P DU P O U DU s DT U U Y B O S O S N B SN P |
NNV N NN NN NN NN NV NN UVIN NNDIN NN NN N NN DN N NN NN DNUDINDIN NN NN
LU L W Ul 0 U ) U U U0 WL WO UL U ) ) L U U U U A LU e 0 ) ) U ) W o (0 WU WU W W s )
afalalaiaisiaiaieaiaiaiaisalalaialasiafainisaiaiaaieialaiajsialafeaisialsiaieiaisiaialalalofaialafafalnYeinlalalalale)

X+

x| e} 1 a4
>R gL>AD>D>N | own
Wl I Tuweerm—gpe— > A
=3 O—OT~D>ZT > | 00

o Ny N —
-

— 0 OX O X x> X
LLULVCWK»L OO +FZoO
Q00X AXTINS JVNZEST S

o~
)
-l — o
<T — —
(&) Q fan)

009F

CoovIIxcULMOoWUL g
COODOMAMMNOW MWW e
— OO ONUNNOONO~OO
OCOOTUOTVOMNMQOOTDMN~~

—
—~O000OCOCOCOCOOOO

NV~ COOWWL O —~NMN
[o)¥0 Yo e Yo ¥o No o o No == £ €= R4
oivlelelslololielsivlolclolola!
[elelelololololeolololslololors)

b

a4 a4
@ | ol | x
— P N— ) o i e
WEeXQww+w>X WrZOWwwXwZx
ASTSTAF>> oS>>SO~ —>>A>—d
2N ZNALIE J<ANZNACIZTILES
Ou WL > UL VLVNLN>UL NL > UL INOLN>O

o NN

—

o AN
~

—
[T TR T L o ouw
m o = OOoCae o OOV

Ot O O—=C VO —O— OOV aFWVn
D020 0 10 IJVNJO 0 J0 10 JND

>

<T

= —

(W] (&)

o O O — o O C wn n
[ R <. of a O & «© < <T
o O n o O O o (o]
S S A C D SRS S o) (@) @)
oLUWIITINDOOLOOOCOINDOOD—~O
OFT OV TANTNI~FDVDONTOT O
OOV—O—LC—NOLIL OV~ O0—0—NOILO
CO00O00CUTLIDOOCOOCOOLTLAONY

o O O — o O O — —
ON—N—N—COOON—AN—N—OCOOO

NCrOOCITOOWLO —~ NG NON~C IO
A I LI ILILLLOCLETOLTDRC T OO
OO0 0000D20002020000
slelolelslolclololololololelololololalatalel

DESIGN THE X-AXIS

CALCULATE THE SCALF,

3 3¢ 3

+
X *~CXxZ
| O aNag—
XN =T I X ZOXcO—O
—OoUVMXXZy y<dalopo

Xx— ~N

o
co
O
joTogl

VoS IUW IOV T 0IL®

~OO MMM~~~

ANOTF At A et ——d

G Jolelofololololololeloleolole]

N~
o o}
n
(a3

—O (@
OO et = OO e ——

WL —~OFNO~NTOICT2WUL O
THOLOLLLLLLLLOLLLC
CoOOOH0H0000002D
lofololalololololololololololalel



5

PAGE

NESLF

SUBROUT I NE

- 212 -

DA NMTNO~CRC—ANMNFINO~TTO~NNMINO~SDVOO—~ANNGTNO~CTOANMINON~DPO NN T ND
OO AN T 3T T 3T T TN NAN NN ANND OV OOV OO PP PP~ 0D
NN AN N N N AN N s N g N N ey Neu N g N s N s esN s N s s N s st eueN N ey N ey N e e
wypWwuydbuyWwy by bywydwypuwypbydby by bypdwyg by vyl byl Wy Wy e
S N O N D D O S D AN N P S P DU U DS N U SO S U DU AU DU DU DU SO S PN U DU OSSN NN S U DS QU DU U U AN D A N DU DS U N O [ R
L VWA VD NN NN N N DN DN N N NN NN N ) DN NN N NN NNNN DN NNINNNU NS NN NN
LI L U U L U O Ll L W D ) e L L L W L L L L L G W s o W sl ) D o W

COCOoOCooones

> > >
pd — >XxZ aw > =z a
33 XK =1 ON L DK — N3 e XX
Il | T Z2ZNX—IT I XX _JUXCo—O !l | TXxXJw
W X ZY TDOOMX XD ZgqOaai X0z
-~ -
> ]
LOLLLLOICOLLLLLILVOLOLLLLLLVLU
ColooozZoucocoococoocoocan
— o
> - >\
X & O X
= o <C
w2z o wz
o o
(@] a
<< w
N3 o
QOUWXTONUVUICOWIFI VDD XOILXLD QUYL
DO AR~~~ O DO~ DOO M~~~ C
OO —ArmtrtrA O ¢ —rdrArird A A A e e = (O O~ — =
[oleloleloleldolololelolololololololololololololelo]

@} (@)
CCO A A O N e e e e e = (O e e e d O (O — —)

—ONMITNOCICCOOWUR O A3 N0~ IO
Qoo OO0 OW WD W W WWw'Ww
0200000000000 000000 OO0
OC OO OO0 OO0COCOOOCOOC

DESIGN THE Y-AXIS

CALCULATE THE SCALE,

3t 3¢ 3t

oCCcoooolooccoooscotoococoootolotaoloocoococac

+ > & >
@ «O>xZ = C > =z = >>XZ
F NN~ > >— NO > > —CcON T —
>SANX—ZTE>HFZOXCcO—C0 | I T-FZnX—=Z 35>
— o> >O0Zy2oxdoOnD# t>Z T oCn> >0
o

-

| — -
[y W — >
DL IOV CLOLLLOLOLLLLCKIOLOC
JrooooococoorocooocococIvocsoc

—
Vll

—_ o> N
o~ c o
c wZ c

~O M~ @)

(]S @« o

—— Nyl <T

om ™M <&

—OCONITO OOV OoNILIODLXRONONT OO
FOTOVXXM~DCDDDVDOD DM~ DD
LOF A A A e e e A e A O O A A b md (O N
OTOOOOOOCOOOOOOCOOLOROO~MN OO0

—~O Q o
COM—Ard A A~ A O e A O O el =~ (O N~ —

QUWISNMIT OO WL O~NNMNI N O~ I DO
CoOoCo O D000 OO i mird g rd =
CO0C00OCOOOOCOOOOCOOOOOOOOODOO



6

PAGE

SUBROUTINE DESLF

- 213 -

M~ O—NMFNON~NCcTO—~NMNMETN OO —~ANMNNENOM~ OO~ NMNENO~MNCOCANMGENO~NoO—AMm
Vo000 CcOOoCo0OCCO At ey NAN AN NN MO MM M G F
NN NN AN AN AN OO MO OO NN MO MMM AN OO MM
Lpdudplopdyldydygyuypypdypdlyglydydydydygdgdgdyguylyguypdydygdydyguyglyguyd
S N S O U U D U U U U DU O U DU D U Y P N S S O Y U N Y S B N O O D s U s U s O O O O T O
VNN UNNUVNWVNWNUNWV NN N NI NN WVNW NN NN WNNUNWVINUINU NN NNV N
LU L LU0 L 0 L ) L L L L L L L L L UL e L L L UL L L LU UL LU U L) LU L L U L U L) L L) U L) L) L L )
COooCccoccolColaocaococooooioococooooatoacocococooaliosococacacaoaton

> >
aw >0 p=d a
— > X = NO 3 3 — > X
>l xCo—o | 1 T>Juw

O ZagqCovialiti>oclz

-

-
LLOLILLLOLOVOLOVC
coouulcoococoeco

oG

>
o>
TrC
w=

9880

LCTXOLTXTNILOOVOXT X
[N oXeYe ol cReokesl@BaRe ol pl o iV o]
e A e A = (O O = —
lelolofolololololololololole)

o

— e A (O e = O C i —

WL oONMNMIT e~ T
COO —rtmt = =i i
11111111111111
[elololololololololololelale)

DESTGN THE CURVES

* 3 3

Y o
I }
—~ o~
N + + i o x X i o
+NW L—~O—uw I+ ) § 1+
X e NFCOWV zZ X Z > -] XX> | >
| ONZOoOnNTOLZ 3 3 — X = >4 X OX XX D>-C > > 1
OO —JF g~ | | X>EXEIXW>IEI>Ww i | g~ d—L —X
SZO0 00O X I $ Z 22X O >3t 3 3t O T O T — X X D>
—_—N oo N [a VI e NN o VYo VRN o W s NI o\
— — ] - -
-
x o x C 0O (SR ) o O o
oo oo LCcLCLLULC oV FOo O
X O gl ococl oo drdnd o gV Jvind
M -
- O
O~ oM 3 - C oo
o 5 3 F—— < W e 4
oo oo x> O < o o
< Wwwn Noj — el
[oxN Q¥ ool 3 K3
— —l [0 0} — —
c OO0 0 < o

OUr OFT—~LCOT—NOCrrTUOWLI—LLCNOCOUDWOUCTTWL DI ~NN
DVINNTOFTOLC—NOOTOLOMSNILXLIOD OM M I~ = ™ W
LANOOUNONONOMNO O mrtrm A e = — (O D O NN NNANONNON OO
COUOTTOMNODUEACO0O000O0COOITOODOLVIXCXUT OV OV

— —— C — —
CCCCoOCCoOOMCCArdrmtmird i~ 000 COOoOC oo OCOoOOC0O

QWU ~OO TN e 0 CWL O~ANMET NN oUW LO~NFND O~ CO
L L 18 W oV [ o N1 oNT o NF o NT o NTaNT o Yo NToVIo\[a V1o o Yoo Yoo TaaTe oYaaTaataaTeaYa ot e a¥aaloataa Wa a TN glNG uN X oEN 4N, o g g o
e o g et g el e e e e g o e e e = e e g = e g = g e g g
OCOCDODTCOCCOOCOOOOOOOOCOCOOOCOCOOOOOOoOCOCOOC



7

PAGE

SUBROUTINE DESLF

- 214 -

456789012345678901234567890123456789012345678901234567890
Tt T T TN DNNNND N OO0 OO0 OO0 OO ON DL DVOPVLC VLTV O
NN AN OO AAMOMOMOMMAOMOMOOMMOCMOAOCAOOMMOOMOAOMEOOMEOOMAOMMOOMOMOMS
LypuupLypugygueeeyuwuyyueytguyydyydyydyytdydyuedtytluyuydyyttyuytdypugdytdlpupguyd
O YO S N N U [ OO [ O O [ e Y S O A N A [ ) S D O P U | RS S Ay RS e P PO Uy S [ S P Y U [T DR P R B R
NNV NN NN NN NN N NN NN NN NNNNDNNDNNNNNNDNNNNINNNNNDNNNNINVDINNNNINW
L R U R 1 I 1 L L L i R 1 L 1 Lt L A g g W g i s W W W W W W Wy
[alaialalalaialalaialalalalalalalaialainisiaielalalelalalaliealaiolalalelaiaiaiafaialfalafainialalsalalalalalalala)

—
+
—L —
o4 —w W cOVM +
t —_— > Y3 &
>aimX g LN VOWwWy 3t 3
>l QU x—aI<z S
oL o~ —
O X > X x - - C Ox

OO0 x Jd o
VNZIZTVNINNONININZ

D60

ocoLoTNOCOOWOIDMN AW
MWL OODNINOMOMW—~OO
NO—~OOOOOxxcOOOOCO
OSSO~ —OOVO N~

COCOCO0OO0OCOO0oOD

<COOCULWULO~ANMNMINON~TC O
F 3 DN n o ninninn wn
—t et e g =~y —l
[elelelololelslalololololalolalo]

TO THE CALLING PROGRAM
DESLF,21

RETURN

3 3 3

2

x

#
DESLF
CONSTANTS AND WORKAREAS

e

M -
72 -3

A

-

1
3

L
L
L
L
i

o > LuecCcuo
L Jnuwv = wLueouwo
ST ZVNY — — K wuo—~Cc
XX =< ¥ > X =tz OM~L OO~

el jelelelelelolalslelaleolalsislololole Yol NN O

JSN (PSS oy O B |
U d OOV LLLL T TLVLLOL

(I <WWLWLUWCWLWW oW w
oo cooccowo oo cocoocooo
wiho bu~ey > > o
2w —xXxZ =>x2Z a0 o C
FTZZUVYDDD AXNDrt > —-Ng— OX Z O
XKL XL LLXK AZE =TI > > I2Z2—TZT O = [~
FETT ICTOVNNCCOTUMIXXCOOTWV>»>COY ¥ XX
OOV VOO0 OO0 OOCOo ololololny
TOLTCOOOOOD OO0OO00 OO O®
NITXTLCTOO0OOOOO OO0O0 OO CO
TITNANNDOO OO O OO 0D elelolele)
200 ND OO0 000 OOCO QOO oOopULULOWLO~
CTINO VO OO OO0 OO0 D000 ULULOULOO
TINOITITOCTCOOOO OOO0O0 COOOCILULO~OO
—~—A—O~O0O 00000 O0O00 DOOONM~LOM~O
OO0OCOOCOOO0O OOO0OO eolololole]
aliinlninlelelolsle/oBlololole) CoCoo0oOoCcCcoo

FTOOIOUOULONTOCOIOWOLTONFTOXCIODWL O~
VL OO OO~~~ 00D C O
el Lo Ry Py R B R S R R S i p i
QOO OO0 O0COO0OOCOOTCOOOOOOOOOOCOO



8

PAGE

SUBROUTINE DESLF

- 215 -

~ONMNFNO~ 0O ANMFN OO0 O—ANMNMGNO~N OO ~NMG
CoOO0COO0OOmmrmirde m i g = NI NAINAINAIN MM O MM e
I TR TR, RN B R o gl pRX X SR B S RN, G S TR, . (B TR . (RN, (R RN, JR K X
Luduyupugygpuupugdygugygupgpugyguygdygug g gy tiy
RS R O DY PR O DK O DU O PR [ I P O P U O DS Y T D DU DO DU O DU A DS PN O O
NNV NN NN NN NN NNNNNNNNINNN NN NNNNWV

L L L) L L UL L L L U U L L L L L L L) L L L L L L L L Ly U L L L
[alalalalalalalalalajalalalalalalalalalalalalalalalalalalalalalalalw)

7

N

[eololele) — wu w xoouw ~

[elolelole] + [%217,) - aoown |
odue<ow XX Z XXX M X$Fdtw»vm >mMm
oFnnon o WogO—0O
5E/////OOODDOOLMNKOMOOOOOON//DDMl
D 2D00D DO - P o B Y |
LOLOLOOLVLOCOLLICCCLCLLLLLLCLLCCOCZ
[ala]alalalalalalalalliilflalalINiTiiIlallllalalalalalaliffala) S ITTITIE]
> > (]
(& o. > > a (we)
0no > X D> MO X=X > QM -
nweee XX xW>3O>>ULu il ——WOD00 >
il Z2EZZEZXY I Z 22 Frir i T T 2 NI X

"\ deleololelolelolol [o]e] O O0C0O0OO OO
(o) lelolololololole) ()= O O000OOO OO
O-IULIAQWOOO [e]e] O O00O00O I
COTNNOUNOOO (oo o OO00COO0O0 o
OO0 0COo0CoCO oo O OCoCoCo oo

NOFTNOM~O0 IO OROO0VVOWOUL O ~NMF OUND <L) N~
000NN OOV ONMNNOVAAIILIOIL<TIOVONDOI
rood =4 oo ™ e P e = e = e ey ey 1111111111111111101
(elolalolelolololololalslololalslolelolololalolo]elolo]lolelololelolo]

NO ERRDRS IN ABOVE ASSEMBLY,
DUP FUNCTION COMPLETED
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