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1. INTRODUCTION

A large percentage of the simulation and flight test programs conducted by
the Advanced Avionic Systems Technical Area have a need to disp lay a var iety of
different types of command and flight control information to a pilot to assist
him in performing a task (e.g., hovering or nap—of— the—earth (NOE) maneuvering).
To satisf y this need , a project was undertaken to develop, for R&D purposes, a
TV display which would provide the reliability and ease of set—up that is neces-
sary for an airborne device and , at the same time , allow f or adequa te f l ex ib i lity
to quickly reconfigure the displayed symbols. The purpose of this report is to
provide documentation for the Digital Symbology Generator (DSG) program, the
software portion of this display system. This report is not intended to provide
a de tailed insigh t into the var ious algor ithms used to genera te each symbol , but
is intended to provide an understanding of the program ’s capability and to serve
as a gu ide to enable the reader to unders tand wha t must be done to c~~ rate and
use the program.

2. BACKGROUND AND APPROACH

Earlier TV displays used by the Technical Area for simulation and flight
test experiments have been of the all analog type and have suffered from sev-
eral disadvantages. The most serious of these are:

a. The addition of new symbols require that hardware modification be made
to the display .

b. Displays used for laboratory simulation studies are not easily incor-
porated into the follow—on flight test programs.

c. Numerous trim pot adjustments (such as, symbol size, centering, and
scaling) are generally necessary for the initial set—up.

The acquisition by the Technical Area of two SKC—2000 airborne computers
has made it possible to consider an all—digital approach in the development of
an R&D display which would possess the characteristics needed for both simula-
tion and flight test studies. A block diagram of the approach which has been
taken is shown in Figure 1. The block diagram is divided into three sections
as follows:

a. A digital computer program to generate symbology (Digital Symbology
Generator) within a 256 by 256 bit binary matrix.

b. Special purpose TV/Computer interface (Digital—to—Video Converter—
DVC) electronics to convert the digitally stored 256 by 256 bit binary array
to composi te r~.’ video signal.

c. A standard 525 line TV monitor with conventional deflection circuitry
and picture tube electronics.

This report is concerned mainly with subparagraph a above. Subparagraphs
b and c above are covered in detail in Reference 1 and will be only briefly ex—
plained in this report.

1ECOM—4506, “A Digital—to—Video Converter for Airborne Television Disp lays,”
Edward A. Karcher, Avionics Laboratory , July 1977.



~~ ~~
2— ~~ C~~

_
Q

~~ LbJ

A UJLU0~

_ r ~

1~~~~
I ~~

‘Li _ _ _

1~•~~ I

_ _  _ _  1~~_ -0

ad CD
___ — 

C

C.,e
— U) U) Z (I) ~- 

CD_ -, ~~ Cl) ~~ 
— -.

~~
) .t~~ C.) ‘Li

U.’ -. ~~~~~~~~~~~~~~~~~ -.

p
I-

ED __
~ = ~

— I —

~~~~~~~~~~~
C.) ~~~~ 

— -~~~~ ~~~ ~~ u.’ ~~ -4 ~~ 04

~~ .~~~~~~eC
-. C.) u~ ~~ 

Cl)

________ ~~ 
—.ç

__~~~~~~— -4 

uJ ~~
~~C’.’ ~~~~P—~~~~

-
c

Figure 1. Digital symbology generator hardware block diagram

2



The DVC hardware shown in Figure 1, includes two semi—conductor random
access memories (RAN), marked A and B in the block diagram , each representing
a 256 by 256 bit binary matrix. The TV scan control and synchronization cir-
cuitry permits one memory (say, B) to be scanned at TV video rates while the
other memory (A) is being asynchronously (i.e., not synchronized with the TV
video scan rates) loaded through the direct memory access (DMA) with symbology
previously generated within the SKC—2000 core memory. The scanning of B is
accomplished by loading a full 256 bit line from B into a 256 bit shift regis-
ter. This register is then shifted out serially at the horizontal scan rate
of a standard TV through an OR gate where it is mixed with vertical and horizon-
tal synchronization pulses to create a composite 2 level TV video signal. The
B array is continually scanned on a line—by—line basis in this manner until
the asynchronous loading of A is complete. Upon completion of the loading of
A, and on the next vertical blanking pulse, a switchover occurs and A becomes
the scanned matrix to be loaded with new data from the SKC—2000.

Using this “ping—pong” scheme of scanning one matrix at TV rates while
the other matrix is being loaded , an update rate of the TV display can be ac-
complished at a maximum of 30 times per second . Although RAN’s are being used
in the scan conversion hardware, a true random access of the matrix must be
accompl ished sequen tially through the DMA. This technique enables loading the
RAN ’s with only a minimum CPU time required to set up the DMA.

3. INITIAL DSG INVESTIGATION AND PROGRAM ORGANIZATION

Some of the ground rules and program goals which were established for the
development of the DSG program were as follows:

a. The DSG program should be written in assembly language for the SKC—2000
airborne computer. The SKC—2000 computer was developed by the Kearfo tt division
of the Singer Company and is a 16K (32 bit/word) core memory machine with a
floating point processor. Two of these machines were purchased — one for in-
stallation within the computer facility and one for installation in the EVAR
(Experimental Vehicle for Avionics Research) f l igh t  test vehicle. The principal
peripherals available for the airborne machine are two magnetic tape units, I/O
typewriter with cassette mag tape read/write option, and paper tape punch and
reader. The laboratory unit also has a card reader and an electrostatic
printer/plotter in addition to the peripherals available on the airborne machine.

b. A family of symbol types should be developed that would include, as a
minimum, the symbol set available on the all—analog TV displays (i.e., straight
lines , vec tors , boxes, crosses , circles , etc.).

c. The program should facilitate quick addition or deletion of the various
symbol types.

d. Execution time of the program should be held to a minimum. As a pro--
gram goal , the executior. time should not be greater than 10—20 milliseconds.

Early in the investigation it became obvious that the program organization
and the choice of symbo l types would be greatly influenced by several factors.
Some of the more significant factors and the particular aspects of the DSG that
they affected will now be discussed.

3



The choice of symbol set was affected by the fact that the array in which
the symbols would be generated was rectangular. This meant that , computation—
ally, it would be simpler and also require less execution time to perform oper-
ations that are rectangular rather than polar in nature. For this reason, sym-
bols such as lines and vectors that are free to rotate, and geometrically
shaped symbols that are free to change size, should be kept to a minimum so
as not to extend the program execution time beyond a tolerable limit. Because
the attitude line and vector symbols are such familiar symbols on flight dis-
plays, both symbols are included in the selected symbol set (listed later),
and, as expected , require the longest execution times. It is estimated that
75 percent of the coding time for the DSG was spent in developing fast exe2u—
tion algorithms that would allow the rotation and translation of these two
symbols.

A factor which affected the total amount of SKC—2000 memory that the DSG
required was the necessity to store the entire 256 by 256 bit (2048 full words)
array in memory for generation of the symbols. This need to store the entire
array rather than a smaller array, such as tha t for a single ras ter l ine , came
about because of constraints by the DVC hardware. A raster line by raster line
approach for the symbol generation would greatly extend the total execution
time for the DSG, since each symbol could not be computed through to completion
taking advantage of symbol symmetry. Also , the inability to “OR” and clear the
DVC array made it impractical to transfer each symbol to the DVC as it is being
generated.

Another factor which also affected the total amount of SKC—2000 memory re-
quired was the decision to store tables of trig functions for fast access rather
than compute the functions through the library subroutine at execution time.
This decision was made simply to reduce execution time at the expense of ad-
ditional storage. A decision of this type is typical of the trade—off that must
be continually made to reduce execution time in a time critical program. For
this case, approximately 1,000 full words of additional storage was sacrificed
to gain an estimated fifteen—fold increase in the speed of computing a trig
function.

4. THE SYMBOL TYPES

Based on the intial DSG investigation , as well as the anticipated require-
ments of future laboratory and flight test experiments, several symbol types
were selected for generation by the DSG. Each of these symbol types is dis-
cussed in the paragraphs that follow. The discussion of each symbol will in-
clude the following:

Commanded inputs and maximum range —— the real time symbol positioning
command and the maximum range of variation of the symbol.

Reconfiguration parameters —— parameters which can be changed, but will
normally be changed under non—real time control.

Number available —— the number of symbols of each type that is available
for real time selection.

4



a. Artificial Horizon Line. This symbol consists of a sequence of points ,
approxima t ing a s traight  line , tha t  extends across the 256 by 256 bit  array .

(1) Commanded inputs and range ——

Roll angle, ± ‘ii/2 radians

Pitch angle, ± 1 radian

(2) Reconfiguration parameters —— none

(3) Number available —— 1 each

This symbol will normally be used in conjunction with an attitude reference
mark. An attitude reference mark symbol is included as one of the two degree—
of—freedom fixed size symbols described later.

b. Vector. This symbol consists of a sequence of points representing a
straight line segment which connects a base point and end point. The vector
can be positioned anywhere within the array. Both the base and end point are
free to move.

(1) Command inputs and maximum range ——

Base point rectangular coordinates, total array area.

End point rectangular coordinates, total array area.

(2) Reconfiguration parameter —— range

(3) Number available —— 1 each

c. Airspeed Symbol. This symbol consists of a reference mark and a
ver tically movable scale or tape that is graduated and numbered to enable dis-
play of aircraf t airspeed to within ± 1 knot. This symbol is generated by dis-
playing a portion of a stored dot array. A portion of this stored array is
shown in Figure 2.

(1) Command input and maximum range airspeed , 0 to 140 knots.

(2) Reconfiguration paramaters ——

Amount of the scale that is visible

Location of the scale within the raster

(3) Number available —— 1 each

d. Heading Symbol. This symbol consists of a reference mark and a hori—

• zontally movable scale that is graduated and numbered to enable display of
aircraft heading to within ± 1 degree. This symbol is generated in a manner
similar to the airspeed symbol by displaying a portion of a stored dot array.
A portion of the heading tape is shown in Figure 3.

5
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(1) Command inputs  and maximum range ——

• Heading angle, ± 360 degrees continuous
(2) Reconfiguration parameters ——

Amount of the scale that is visible

Vertical location of the scale within the raster.

(3) Number available —— 1 each

e. Vertical Scale. This symbol is used to provide a vert ical  scale
which can be centered on ~;ny of the eight  vertical word columns in the array .
(The DSG program separates the 256 b i t  wid th  of the array into eight  32 b i t
word columns.)

(1) Command inputs and maximum range —— none

(2)  Reconfigurat ion parameters ——

Scale location

Separation of scale divisions

Number of scale divisions

(3) Number available —— 2 each

This symbol is used In conjunction with vertical degree—of—freedom (DOF) sym-
bol s, such as, pointers or a vertical bar symbol as described later. Also,
reference marks for the vertical scale must be provided from the vertical DOF
symbo l type .

f . Horizontal Scales. This symbol is similar to the vertical scale , ex-
cept it is oriented horizontally .

(1) Command inputs and maximum range —— none

(2)  Reconfigurat ion parameters ——
Scale vertical location

Starting horizontal position

Number of divisions

Wid th of scale

(3) Number available —— 2 
each8



g. Vertical Bar Symbol. This symbol consists of a narrow bar or ribbon
simi~ar to a thermometer which can be controlled to extend or shorten its
length in either a positive or negative direction from a specified reference
point. This symbol is normally used in conjunction with a vertical scale
symbol.

(1) Commanded inputs and maximum range ——

Bar length , total array length

(2) ReconfiguratIon parameters ——

Bar sensitivity

Horizontal position

Upper and lower bar limits

(3) Number available — 2 each

h. Vertical Degree—of—Freedom Symbol. This is a fixed size symbol type
which can be controlled to translate in the vertical direction only. This
symbol can be located in any of the eight ~.electable vertical word columns in
the array. The symbol’s shape is determined by a stored dot array. Examples
of these stored arrays are shown in Figure 4.

(1) Commanded inputs and maximum range ——
Vertical position , total array height

(2) Reconfiguration parameters ——

Horizontal position

Symbol sensitivity

Upper and Lower symbol limits.

(3) Number available —— 8 each, as specified below

Right pointing indicator

Left pointing Indicator

Left side reference mark

Right side reference mark

CRUISE alpha symbol

TRANS alpha symbol

HOVER alpha symbol

BOB—UP alpha symbol

9
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I. Two Degree—of—Freedom Symbol. This is a fixed size symbol type which
can be controlled to translate in both the vertical and horizontal directions.
The symbol shape is determined by a stored dot array. These symbols normally
consist of simple geometric shapes such as those shown in Figure 5.

(1) Commanded inputs and maximum range ——

Ver tical position, total array height

Horizontal position , total  array width

(2) Reconfiguration parameters ——

Symbol sensitivity

(3) Number available —— 13 each , as specified below

Large cross

Small cross

Large circle

Small circle

Small solid circle

Down pointer

Up pointer

Small solid diamond

Large broken circle

Large square

Attitude reference mark

Male symbol

Female symbol

5. DISCUSSION OF THE OPERATION OF THE DSG PROGRAM

The explanation of the DSG program operation will be divided into three
sections in which each section corresponds to a major subdivision of the DSG
program. The three major subdivisions of the DSC program are as follows:

a. The common storage area (LSICMN and CORECMN )

b. The DSG main program (SYMGEN)

a 11
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c. The symbol subprograms (ATLINE, VECTOR , AIRSPD , COMPASS , VSCALE ,
HSCALE , VBAR, VDOF, XYDOF, and DRDOUT).

A memory map of the DSG program is shown In Figure 6. The complete DSG program
listings and the assembly language mnemonics are included in Appendix A.

a. The Common Storage Area. The LSICMN and CORECMN sections of the pro-
gram are memory storage areas that can be accessed by all DSG program routines.
The LSICMN area is located in the fast RAN (random access memory) — a 256 fu l l
word area of volat i le  memory with a .5 ~is cycle time. Because the contents of
this section of memory would be destroyed if the machine was powered down, the
LSICMN area is used only for storage of t emporary information. A total of 10
ful l  words of storage Is set aside for  use as temporary storage of argument
lists as they are transferred into a subprogram and 5 ful l  words of storage are
used as a general—purpose scratch—pad area . The CORECMN area is located in the
slower (1.0 ps cycle time) core memory section of the SKC—2000 . The information
stored in the CORECMN includes:

(1) The TVRSTR ( the 256 by 256 bi t  array that requires 2048 ful l
words) in whlcli all symbols are generated before  being output  to the TV display .

(2) Bit masks (BMSKO and BMSKI) used by the symbol subprograms for
“OR”ing in individual bit patterns during symbol generation.

(3) Trig table arrays (COSTBL and TANTBL each require 514 fu l l  words)
for the storage of t r ig funct ions  for fas t  access during execution t ime .

(4) Miscellaneous constants required by the subprograms .

b. The DSG Main Program. The DSG main program is called SYMGEN. SYMGEN
has been wri t ten  in subroutine form and must be called by a master main (or
calling) program. Normally, the master main program will provide a real time
clocked Interrupt routine from which SYMGEN will be called. The calling pro-
gram must provide a symbol select argument (described later) and symbol drive
command to the SYMGEN program. The symbol select argument must be placed im-
mediately after the call to the SYMGEN subroutine in the master main code as
follows:

* MASTER MAIN PROGRAM

SYMGEN SETX 07152

JS SYMGEN * CALL THE SYMGEN SUBROUTINE

HEX nnnnnnn* SYMBOL SELECT ARGUMENT
*8 hexadec iina n characters)

13
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Figure 6. DSG program memory map
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The symbol drive commands must be stored direct ly in the SYMGEN program by the
master main program or by another rout ine  which is also called by the master
main program .

A f low chart  of the operation of the SYMGEN is given in Figure 7 , and wi l l
now be discussed .

The f i r s t  operation performed on each pass through SYMGEN is to save the
contents of all program and index registers that will be changed by SYMGEN or
any subroutine called by SYMGEN . The f inal  operation performed on each pass
is to restore the original contents of these registers. These two operations
are performed to allow SYMGEN to be called as part of an interrupt routine
without having SYMGEN destroy the contents of registers needed by the routine
being interrupted.

The next operation is a test to determine if this is the f i r s t  time SYMGEN
has been called . If it is , then the tables of t r ig  functions are generated for
use by the symbol subroutines during subsequent passes. If the calling program
uses a real time clock interrupt routine , the SYMGEN program should be called
at least once before enabling the clocked interrupt routine. This is necessary
since the generation of the t r ig tables takes approximately 150 ms and could
overrun the clocked interrupt  frame .

Next, the symbol select argument is transferred from the master main pro-
gram and stored in the SYMGEN in a location called SYMSEL. The SYMSEL argument
is a coded word used by the SYMGEN program to determine which symbols are to be
generated for the current pass through the program. Figure 8 shows the SYMSEL
word and the particular symbol type that each of the 32 bIt position corre-
sponds to. The table also shows four examples of the SYMSEL hexadecimal code
for the four symbol sets shown in Figures 9 through 12. These figures were
generated by output t ing the TVRSTR onto a Varian Electrostatic line printer .
Appendix B contains a listing of this output program (PRNTSM).

Continuing the discussion of the SYMGEN flow chart, the next operation to
be performed is to clear the TVRSTR. This operation removes all symbols gen-
erated on the previous pass before generating the updated symbols. This opera-
tion is not required , if the hardware clear option is selected when the DMA
(direct memory access) output is initiated later in the frame. This option , a
recent SKC—2000 interface hardware modification, results in a considerable time
savings (on the order of 4 ms) on each pass through the program. The hardware
clear is accomplished while the TVRSTR is being outputted to the DVC (see
Figure 1).

After the clearing operation, the symbol generation begins. Each bit in
the SYMSEL word is tested and the corresponding symbol is either generated or
skipped if the bit is “1” or “0,” respectively.

On completion of the last symbol , the DMA is initiated and the TVRSTR is
transferred to the DVC to allow display of the symbols on the TV screen. The
final operation, as mentioned earlier, is to restore all registers to their
original contents and return to the master main program.

15



STRT ENTER DSG ROUTINE

SAVE THE CONTENTS
CALL SAVE OF ALL REGISTERS

USED BY THE DSG
_________________ 

ROUTINE
_f GENERATE THE Y TEST IS THIS THE

TRIG TABL ES FIRST DSG CALL ?
N

TRANSFER THE SYMBOLTRANSF ER ARG SET SELECT ARGUMENTTO SYMSEL TO THE DSG ROUTINE

I CLEAR THE TVRSTR
CALL CLRSTR (NOT REQUIRED IF HARDWARE

CLEAR IS SELECTED)

CALL SYMBOL 0 Y TEST IS SYMBOL 0 ENABLED IN
(ATLINE ) THE SYMSEL WORD 9

__________________ N
CALL SYMBOL I Y TEST IS SYMBOL I ENABLED IN

(VECTOR ) THE SYNSEL WORD ?
N

• •
• S
• . .

CALL SYMBOL 31 ~~~~~~ IS SYMBOL 31 ENABLED IN
(COMPASS) THE SYMSEL WORD ?
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TVRSTR { TV RST R TO THE DVC

IP(
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Figure 7. DSG main program (SYMG EN) flow chart
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Figure 8. Symbol select code and examples
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Figure 9. CRUISE mode symbology — example i
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Figure 10. TRANSition mode symbology — example 2
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Figure 11. HOVER mode symbology — example 3
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Figure 12. BOB—UP mode synibology — example 4
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c. The Symbol Subprograms. Subroutin --s have been written to permit gen-
e r a t i o n  of each of the  symbol types discuss- d in paragraph 4.  It is possible
to ~-~ l1 the same subroutine more than once within the same frame if Meveral  of
the same types of symbols are desired . However , a separate agrument list is
required for each call of a subroutine . The SYMCEN puts some restri tions on
the  maximum number of times a particular subroutine can be called . Should a
symbol set be desired tha t  exceeds any of these maximum numbers , the SYMGEN
program would have to be reassembled to permit the new maximums . The current
maximums for earh symbol type is given in the discussion of the symbol types
in paragraph 4.

The discussion of the individual symbol subroutines will include an ex-
planation of each symbol ’s argument list and an example accompanied by the
calling sequence which produced the example. Figures are shown for each symbol
type example. The figures were generated by the PRNTSM program in Appendix B.
Grid lines are provided (a feature of the PRNTSM routine only — these would not
appear on an actual  TV d i sp l ay )  on some of the f i gures to be~t t e r  i l l u s t r a t e  the
magnitude of symbol disp lacement and symbol size.

(1) Ar tificial Horizon Line (ATLINE) subprogram. The operations of
the ATLINE subroutine requires tha t  the~~~~o arguments as l i s ted  below be de-
f ined  in the cal l ing rou t ine  (SYM GEN) in the order spec i f i ed .

FT —— Commanded Roll Angle — Rad ians (fl pt)

TH —— Commanded Pitch Angle — Radians ( f i  p t )

There are no limitations on the magnitude of these input variables ; however,
the  a r t i f i c i a l  horizon l i ne  can go out  of view for  c e r t a in  values of Fl and TB
(e.g . ,  TH = ± 1.0 radians and FT = 0.0 radians).  The coordina te  system has i t s
or ig in  at the center of the  TVRSTR a r ray .

Figure  13 is an example of the a rt i f i c i a l  hor izon l ine  and the c a l l i n g
sequence and argument l i s t  that produced i t .

(2) Vector (VECTOR) subprogram. The VECTOR subprogram permits the
generation of a s t ra ight  line segment or iginating from a base poInt , P1, and
t e rmina t i ng  on an end point , P2. Both the base point  and end poin t  are program
variables. The operation of this  subprogram requires  t ha t  the  arguments speci-
fied below be defined in the calling routine (SYMGEN) in the order specified .

Xl Base point X Command (± 1.0 max value — fi pt)

• Vi Base point Y Command (± 1.0 max value — ft pt)

Y2 End po in t  X Command (± 1.0 max value — fi  p t )

Y2 End point  Y Command (± 1.0 max value — f l  p t )

MARGIN Width of the outer boundary (+ 128 max value — f t  p t )
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144
145
146 . 

-

14? 0A002 40962 3FCCCCCC FL DEC 0 3  ROLL ANGLE
148 0A004 40964 SF199999 TH DEC -0.2 PITCH Ar~l~GLE
~ 49 I .
150 .
151
152 OAOOG 4~~9G6 -~54046G00 JS ATLINE CALL THE ATLINE SUSROUTINE
1~~3 0A008 40968 0400A002 PTR FL POINTER TO THE FIRST ARGUMENT
154 .
155
156

Figure 13. ATLINE symbol with argument list and calling sequence
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Figure  14 is an example of a VECTOR symbol and the  associated cal l ing sequence
and argument list. For this example the base point P1 (Xl , Yl) 0. 0 , —0.5 )
and end point P2 (X2 , Y2) = (+ 0.75 , + 0.25). The VECTOR coordinate points
are referenced to a coordinate system centered in the TVRSTR array. The argu-
ment MARGIN was set to l6.~ in this example. This value of MARGIN allows the
VECTOR symbol to be scaled to have the same coordinate system limits as the
XY DOF symbols.

(3) Airspeed indicator (AIRSPD) subroutine. The operation of the
AIRSPD subroutine uses the four arguments listed below. These arguments must
be set aside in the SYMGEN or the calling program In the order specified.

ASPD —— Commanded airspeed input — knots ( f t  pt )

SCLGTH —— Visible scale length — raster lines (integer)

RFMSKA —— Word number of reference mark (integer)

SCLSA —— Word number of the top of the visible scale (integer)

The current version of the AIRSPD subroutine will limit at ± 140 and 0 knots .

Figure 15 is an example of the airspeed scale produced by the calling
sequence and argument list accompanying the f igure .

(4) Heading scale (COMPASS) subroutine. The operation of the COMPASS
subroutine requires only that  a single argument as indicated below he provided
in the SYMGEN or call ing program .

HDG —— Commanded heading input — degree (ft p t )

The COMPASS subroutIne will accept inputs ranging from 0 to 360 degrees.

Figure 16 is an example of the heading scale produced by the calling
sequence and argument included with the f igure .

(5) Vertical Scale (Fixed) (VSCALE) subprogram. The VSCALE subpro-
gram allows for the generation of fixed vertical scales located in any of the
eight raster word columns. The set—up and location of this symbol type re-
quires that the subroutine arguments as defined below be pre—set in the SYMGEN
routine in the order specified. The suffix , small n , is a scale identification
number. The present SYMCEN configuration allows two vertical scales in which
n equals 0 or 1. Scale pointers and reference marks must be provided by the
vertical degree—of—freedom (VDOF) symbol subprogram.

HPOSn —— Raster word column number (integer format) of the horizontal
position of the scale.

VSCLCn —— Raster line number (integer format) of the scale center mark.

VSPCn —— Raster line spacing (integer format) between two scale divisions.
VMRKSn —— The total number of scale divisions (integer format), excluding

the scale center.
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162
163 . . 

. -

164
16 0A014 40980 00000000 Xl DEC 0.0 BASE POINT X COORDINATE
166 0A016 409~ 2 BF~300000 Yl DEC —0.5 BASE POINT V COORDINATE
16? 0A01 :~ 4~ i~~~~4 4i~~0OOc)0 X2 DEC 0.75 END POINT X COORDINATE
168 0AOIA 40986 ~FC00000 Y2 DEC 0.25 E ND P OINT Y C0O R O I M A T E
169 C’AOIC 40988 42C000c70 MARGIN DEC 16.0 WIDTH OF THE OUTER BOUNDARY
1?O

1?~ GAO1 E 40990 64046252 JS VECTOR CALL THE VECTOR SUBROUTINE
174 0A020 40992 0400A014 PTR Xi POINTER TO THE FIRST ARGUMENT
175 .

176 .
17? .

Figure 14. VECTOR symbol with argument list and calling sequence
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lo~
1~~~- OAO2C 4 1004 43 500000 ASPD DEC 40 .0  A IRSPEED INPUT
1;~? 0002E 4 1e~~ 0~~e(’0061 SCLGTH DEC 9? SCAL. E LENGTH IN RASTER LINES
128 0A030 41008 00000BOE RFMKSA DEC 2062 REFERENCE MARK WORD LOCATION
l?9 0A03 2 4 1( 10 000004FE SCLSA DEC 1278 SCALE STARTING AD DRESS
190 .

191 .

•~~ S2 .

193 0A~ 34 41012 64046?D4 JS AIRSPD CALL THE AIRSPD SUBROUflP4E
194 0A036 41014 0400A02C PIR ASPD POINTER TO THE FIRST ARGUMENT

19? . .

Figure 15. AIRSPD symbol with argument list and calling sequence

26

- — -— -—— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — 

--



33O~ ~34~~; ; t,’l ~~~~~ I~~P

2e3 ~
- 

.

2 o4  
.

206 0A042 41026 00000000 HDG DEC 0.0 -. HEADING INPUT

202 .

210 00044 41028 6404E432 J9 COMPASS CALL THE COMPASS SUBROUTINE
211 00046 41030 04000042 PTR HDG POINTER TO THE SUBROUTINE ARGUMENT
212 . . .
213

Figure 16. COMPASS symbol with argument list and calling sequence
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The SYMGEN calls the VSCALE subroutine once for  each vert ical  scale tha t  is
desired on the display. For each vertical scale, a corresponding argument
list must exist in the storage area of the SYMGEN.

Figure 17 is an example of a vertical scale which was produced by the
calling sequence which accompanys the figure.

(6) Horizontal Scale (Fixed) (HSCALE) subprogram. The HSCALE sub-
program provides for the generation of fixed horizontal scales which can be
positioned vertically to begin on any of the 256 raster lines. The set—up and
location of an HSCALE symbol requires that the argument list as defined below
be pre—set in the SYMGEN routine in the order specified. The suffix, small n,
permits differentiation between HSCALE symbols. The current SYMCEN configura-
tion allows two horizontal scales in which n is equal to 0 and 1. Indicator
marks and reference marks for the HSCALE symbols must be provided through the
XYDOF symbol subroutine.

VPOSn —— Raster line vertical position of the HSCALE center (integer).

HSTRTn —— Word column number (integer) of the left most starting position
of the scale.

HI4SKn —— Selects the number of divisions in the word columns (integer).
HSIZEn —— Width of scale in word columns (integer).
The SYMGEN must call the HSCALE subroutine once for each horizontal scale

desired . Each scale requires that a separate argument list be provided by the
SYMGEN.

Figure 18 is an example of a horizontal scale which was produced by the
calling sequence accompanying the figure.

(7) Vertical Bar (VBAR) subprogram. The VBAR subprogram provides for
the generation of a vertical bar symbol emanating from a prescribed origin and
whose length can be controlled to extend in either art upward or downward direc-
tion. The VBAR subroutine argument list, as defined below, must be pre—set in
the SYMGEN routine in the order specified. The suffix, small n, is used to
differentiate between two or more VBAR symbols. The present configuration of
the SYMCEN permits two vertical bar symbols in which n equals 0 and 1.

YBARn —— Symbol input drive variable (f 1 pt) maximum absolute valve — 1.0

KABARn —- Scaling parameter (f 1 pt)

KBBARn —— Scaline parameter (f 1 pt)

HPVBn —— Raster word column number of symbol horizontal position (integer)
BARSLn —— Bar position select code within the word column (integer)

VBULn —— VBAR symbol upper limit (f 1 pt)
VBLLn —— VBAR symbol lower limit (f 1 pt)

t

_____- 
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220
221
222
223 0005 2 41042 00000000 HPOSO DEC 0 SCALE HORI~~OMTAL POSITI ON
224 00054 4 1044  00000080 VSCLCO DEC 128 RASTER LINE NO. OF THE SCALE CENTER
225 00056 41046 00000018 VSPC O DEC 24 VERTICA L SPA C ING OF SCALE MARKS
226 00052 41042 00000008 VM RKS O DEC 8 NO. OF SCALE MARKS
227 .

- 
228 .

229 .

230 000SA 4 1050 6404600E JS YSCALE CALL THE V SCALE SUBR OUT1 N~E231 000SC 41052 04000052 PTR HPOSO POINTER TO THE FIRST ARGUMENT
- 232 .

233 .

234 .

Figure 17. VSCALE symbol with argument list and calling sequence
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24 0
2 4 1
2’-2 .
2~~i Q~ci068 4 1064 000000EO V POSO DEC 224 SCALE VERTICAL RASTER LINE POSITION
~~4 .;  ~~~~~~ 41ciE~E 000 00003 H ST R T 0 DE C 3 SCAL E START ING ~.‘OR D COLUMN NO.24 5 0P-~0EC 41068 0000000 2 HMSKO DEC 2 NO. OF DIVISIONS,UORD COLUMN
246 OA&G E 41070 00000002 HSIZEO DEC 2 W IDTH OF SCALE IN W ORD COLUMNS
~ 47 .
24~

250 0~~0?G 41072 64046B12 JS HSCALE CALL THE HSCALE SUBROUTINE
251 0~-’O? 2 4 1074 0400A0~~8 PT R V Pu~ Ø POINTER TO THE FIRST ARGUMENT
252 .~~ .

253 . .
254 . .

Figure 18. HSCALE symbol with argument list and calling sequence

I..
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Figure 19 shows an example of a vertical bar symbol used in conjunction
with a vertical scale. The VBAR symbol was produced by the calling sequence
accompanying the figure. For this example, the bar originates from raster line
224 and limits at raster line 32 in the upward direction.

Assignment of value of 0 (integer format) to HPVBO places the vertical
bar in raster word column 0 (to coincide with the wrtical scale). Assignment
of any other value to this argument will place the bar in one of the other
word columns and out of proximity of the scale.

The input variable YBARO has been given an upper limit (VBULO = 1.0) and
a lower limit (VBLLO = 0.0) .

Determination of KABARO and KBBARO can be accomplished using the linear
relationship which exists between the scaled input YBARØ and the TV raster
variable 

~R 
(0 

~~~ 
TR < 255)

= KABARO * YBARO + KBARO

From the figure Yg = 32 when YBAR = 1.0 and TR = 224 when YBARO 0.0. Using
this information and the above relationship, two equations in KABARO and KBBARO
can be solved simultaneously to give

KABARO = —192.0, KBBARO 224.0

(8) Vertical Degree—of—Freedom (VDOF) subprogram. The VDOF sub-
program provides for the generation of symbols which can be controlled to move
in the vertical direction only. Proper scaling and location of a VDOF symbol
is similar to the VBAR symbol. The VDOF symbol requires that the subrouting
arguments, as defined below , be pre—set in the SYMGEN in the order specified .
The suffix , small n, serves as a VDOF symbol identifier. The present configur-
ation of the SYMGEN permits a total of nine VDOF symbols to be generated per
frame.

YDOFn —— Symbol input device command (± 1.0 max value, fl pt)

KAVDn —— Scaling parameter (f 1 pt)

KBVDn —— Scaling parameter (fl pt)

HPVDn —— Raster word column number of symbol horizontal position (integer)
VDSELn —— VDOF symbol selection code (integer)

VDULn —— VDOF symbol upper limit (f 1 pt)

VDLLn —— VDOF symbol lower limit (fl pt)

Figure 20 shows an example of a VDOF symbol (right pointing indicator)
used in conjunction with a vertical scale. The VDOF symbol was produced by the
calling sequence and argument list accompanying the figure. For this example,
the pointer is free to move to raster line 32 in the upward direction and raster
line 224 in the downward direction . The pointers’ zero position is raster line
224.
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~~L3 000? E 41026 3FD55326 YBA Re DEC ~~ 3333 COMMANDED BAR LENG TH
2C4 0~s~~20 4 102~ C4200000 KA BA RO DEC — 192 .0  SCALING PARAMETER
~~~~~ 

O~’-”~’82 41o~~0 4 4 ? O I~~~~~~~I K~~J~~R0 DEC ~~ 4 .0 SCALIN ’ . PARAMETER
266 0~i084 4 1(~~~ ~~~~~~~~~~~~~~ HPV BO fi~~C BAR WOR D COLUMN POSITION
267 ~‘ I q ~~~~ ;I~~ 4 t~~~’~ ~~~~~~~~ D0~~sLG r Isc 2 LIAR Pci’6IT ION UITMIt4 THE W OR D COLUMN
268 0p~u~~8 4 10~~6 4~~ Th~~ i i~~ j g V OULO DEC 1.0 BAR UPPER COMMAND LIMIT
2~~4 0~~ I~~~~I 41(~9~ ~ ~~~~~~~~ V OLLO ~~~ 0 . 0  RA P L O W E R  COMMAND LIMIT
270
271
272 .
273 00030 411(~c4 640460A E j s VS~~ALE GENERATE A V E R T I C A L  -

274 0~~O2.E 41 10 2 0400~~o52 PTP HPOSO V SCA LE ARGUMENT
275 00090 41 104 64046880 J5 VBAR CALL THE BAR SURROUTINE
276 0A092 41106 0400007E PTR Y BARO PGINTER TO THE FIRST ARGUMENT
277
278
279

Figure 19. VBAR symbol with argument list and calling sequence
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OH(’9 E 4 111~ 3 EE66AGG Y DOFO DEC 0 . 1 COMMANDED SYMBOL P O S I T I O N
0~~~’A ~~ 4 1 t ’ ~~~~~~~~~~ V~iVD0 F E C  —192,0 SC~I L I N G  PARAMETER
0A~~~2 41 i - ~~ 44 7~~ ,o00 ~. ~vL0 DEC 224 .0 ~ C~iL INC PAP~~~E rEP
~) A y i ,~ 41124 ~~~~~~~~~ HPVDt) DEC 0 HORIZONTA L WORD COLUMN POSITION

‘4 1 1~~.- 0L~~ C~ ’C o1 V DSE LO DEC 1 5Yr1~~c,L SELECT CO 1~E — RT POINTI NG IND
000A8 41126 - ‘o0~~ VDu~~ DCC 1. 0 S~?MB0L UPP ER LIMiT
OA IAH 4 11~~0 00000000 V DLLO DEC 0 . 0  SYMBOL LOWER LIMIT

00000 4 1 13 3  64~~ 4 I i ,F JS V S CA L E GENERATE A VERTICAL SCALE
~~j0AE 411 4 04~I~~I OS2 PIR HPOSO VSCALE ARCUIIENT
00080 41 13u1 E4 t ’4 6C16  JS VDO E LOLL THE VOO F SUBROUTIME
00082 41 38 04 00A09E PIR VDQFO POI$TER TO 

~ I W ~_ _.~~
___ 

—

—-—
~
-

~~~~~
—

—~~~~~
- .

Figure 20. VDOF symbol with argument list and calling sequence
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Assignment of the value of zero (integer format) to argument VDSELØ causes
the VDOF routine to select a left pointing indicator . Assignment of the value
of one to this argument would cause the VDOF to select a right pointing indica-
tor.

Assignment of a value of zero (integer format) to HPVDO places the selec-
ted pointer in raster word column zero (to coincide with the vertical scale).
Any other value for this argument would place the pointer in one of the other
word columns and out of proximity of the scale.

The Input variable YDOFO has been given an upper limit (VDULO = 1.0) and
a lower limit (VDLLO = 0.0). Caution should be taken in selecting these limit
parameters to prevent overranging of the symbol .

Since a linear relationship exists between the scaled input variable
YDOFO and TR (0 < < 255), the two scaling parameters KAVDO and KBVDO can be
determined by using the following equation

= KAVDO * YDOFO + KBVDO

From the figure Yg = 224 when YDOFO = 0.0 and TR = 32 when YDOF = 1.0. Using
this information and the above relationship, two -equations in KAVDØ and KBVDO
can be solved simultaneously to give

KAVDO = —192.0, KBVDO = 224.0

Some degree of care should be taken in computing these scaling parameters to
avoid having any portion of a symbol exceed the upper or lower raster line.
If any portion of a symbol should fall outside the range of the raster, a com-
puter program malfunction will almost certainly occur, since the overranging
will over—write portions of the program outside the bounds of the TV raster
memory array.

The symbol select code VDSELn is as follows:

n Symbol

0 Right pointing indicator

1 Left pointing indicator

2 Ref mark — right side of scale

3 Ref mark — left side of scale

4 CRUISE alpha symbol

5 TRANS alpha symbol

6 HOVER alpha symbol

7 BOB—UP alpha symbol .. ,... _—- -—---—————— — ~~~~~~~~~~~~

—-- — — _______
___ —---—-.— - — 

--s..--— -, —
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(9) Vert ical  and Horizontal  Degree—of—Freedom (XYDOF) subprogram.
The XYDOF subprogram provides for th e generation of fixed size symbols which
can be controlled to move in the vertical and horizontal directions. Proper
selection and scaling of an XYDOF symbol requires that the subroutine arguments ,
as defined below, be pre—set in the SYMCEN routine in the order specified. The
suffix , small n, serves as an XYDOF symbol Identifier . The present configura-
tion of SYMCEN permits a total of 13 XYDOF symbols to be generated per frame.

XFXn —— Symbol input horizontal drive (fl Pt maximum absolute value = 1.0)

YFXn —— Symbol input vertical drive var~ab1e (fi Pt maximum absolute
value 1.0)

KAFXn —— Scaling parameter — vertical input (fl Pt format)

KBFXn —— Scaling parameter — vertical input (fi pt)

KCFXn —— Scaling parameter — horizontal input ([1 pt)

KDFXn —— Scaling parameter — horizontal input (fl pt)

XYn —— XYDOF symbol selection code (integer)

Figure 21 is an example of an XYDOF symbol (large cross). This symbol
was produced by the calling sequence and argument list accompanying the figure.
For this example, the center of the cross is free to move from raster column 16
on the’ left to raster column 240 on the right and from raster line 16 at the
top to raster line 240 at the bottom. The zero position for the center of the
cross is raster column 128 and raster line 128.

As in the case of all other symbols , when determining the pre—set values
of the scaling parameters , care should be taken to prevent overranging of the
symbols, since this will over—write portions of the program outside the bounds
of the TV raster memory array and cause the program to “hang up” during execu-
tion. Since , for the XYDOF subprogram , the YFXn and XFXn variables are limited
to ± 1.0 internal to the program and cannot te adjusted (as in the VDOF pro-
gram), additional care must be taken when determining the scaling parameters
to insure that the full range of these variables is allowed . A further con-
sideration which must be made in preventing overranging is to include the over-
all size of the symbol when computing the scaling parameters. Even though the
symbol aizes vary, each symbol should be assumed to 32 by 32 bits (no XYDOF
symbol exceeds this size), and scaled to limit at least 16 bits from the out-
side edge of the raster array.

Determination of the scaling parameters for the example uses the linear
relationship that exists betwt’en the raster coordinate system (XR, TR) and the
input coordinate system (XFX2, YFX2).

= KAFX2 * YFX2 + KBFX2

XR KCFX2 * XFX2 + KDFX2
—

—
S.

.5—
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10

313 000RE 41150 40400000 XFX2 DEC O.~~ 
CO MM A N D E D  SYM B OL H O R I Z O N T A L  P O S I T I O N

314 0A C0 41Y2 4~~~-, ’ E , ~ YFX2 DEC (1.8 CO MMANDE D ~.YME C~ Y ER T I C oL P O S I T ION
315 0H0-~2 41154 03 ~~1~ 10 KHFX2 DEC -112.0 SL,AI. T N C  PA P A M E T E R

~ ~~~~(4  41 1~~
(-, 4 4 .~~ (y~~~I~i E ~E>-~2 DEC 128.0 SC~ILINC PA PAMETER

~ I? 0e~OC6 41 i5~ % .~ r ~‘I ’(”t~ ~~~~~~~~~ DEC 1 i2 .0 ~CAL~ N~ Pf4~ . A M ET E R
312 Uf~0C8 41160 44406-oOO KIIFX2 DEC 128.0 SCALI NC PARAMETER
3I~ 000CA 41162 00000002 XY2 DEC ~ SYMBOL SELECT CODE — LARGE CROSS
320
32 1 .

32~i t~~~ CC 41 i64  640460F 2 .1’ XYDOF CALL THE ~<YDO F SUBROUTINE

~~~ O~-~? iE 41166  040E~~0BE FIR XFX2 POINTER TO THE FIRST ARGU MENT
325 .

327 .

4
Figure 21. XYDOF symbol with argument list and calling sequence
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From Figure 21, it can be seen that

= 16 when YFX2 = 1.0

= 240 when YFX2 = —1 .0

XR = 16 when YFX2 = - 10

XR = 240 when XFX2 = 1.0

Using this information, two equations in KAFX2 and KBFX2 are solved simultane-
ously to obtain

KAFX2 = —112.0 and KBFX2 = 128.0

and two equations in KCFX2 and KDFX2 are solved to obtain

KCFX2 = +112.0 and KDFX2 128.0

The symbol selec t code XYn is as follows :

n Symbol

0 Male Symbol

1 Female Symbol

2 Large Cross

3 Small Cross

4 Large Circle

5 Small Circle

6 Small Solid Circle

7 Down Pointer

8 Up Pointer

9 Diamond

10 Large Segmented Circle

11 Large Square

12 Attitude Reference Mark

6 • SUMMARY OF EXECUTION TIME S AND MEMORY REQUIREMENT S FOR THE DSG SUBROUTINES

To enable a user to estimate the memory requirements and execution time
for a particular symbol set, the following table contains a summary of this in-
formation for each of the subroutines and the SYMGEN routine. Some of the

- 
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execution times for the individual symbol types may vary, depending on the
symbol’s size. For example, a short vertical bar will take less execution
time than a long bar. For these cases, a range is specified.

Memory Requirement Execution Time
Routine (Full Words) (ins)

SYMGEN 471 1

ATLINE 297 6

VECTOR 240 2—6

AIRSPD 365 2

COMPASS 465 3

VSCALE 50 .25

HSCALE 60 .75

VBAR 70 .1—1

VDOF 110 .25

XYDOF 360 1

DROIIT 200 1—2

I
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APPENDIX A

DIGITAL SYMBOLOGY GENERATOR COMPUTER LISTINGS

This appendix con ta ins  the  SKC—2000 a i rborne computer assembly language
instruction mnemonics (Table Al) and the complete SKC—2000 computer listings
for the routines described in this report.

F004P—S V10 03 PAGE 1
LINE ABS . A DDPFS~ IN5r’~oDF SOUR CE STATFM FNT

2 * STA RTING LOCAT IONS FOP SUfl PROGRAMS AND STORAGE 
‘ , . . - - -

3 00436 1079 COSE 511K 0436
4 00444 1092 CO~~~4 ~,F TX 0 4 4 4
5 00684 1722 G!N F GF rx 0680
6 006C6 1734 S INF A ‘ F T f i  06C6
7 0070C 1804 TAME ‘I ~~ 0 / A C
8 007 18 t O t E  TOEIFA ~. F T X  A ’ / l R
9 03F00 1’, 9 ’~ L S T C M P 4  S~~TD 15872

10 07400 31~ ’ ti’ Tor )HLJC ~.fTX ‘.500
11 06000 2457’ A TL. INE Sf 10 ‘4 ,6
12 06252 2G170 VECTOR Sf 10 25170
13 0643? 25658 COMPASS SFTD ~‘,E ’ 0
14 067 0 4 26520 Atr ~.Pr St TO ‘i~.’ R 0
15 06446 ~ .‘310 V’(2LF ‘ ,r i i .  27710
16 06812 274’O H’~~(.I.F t~ET t )  ~ ,‘4 I 0
17 0609.7 27’ . 0 VR(~P rf l  27510
10 06C15 275;’2 VOOr ~-F TD 27070
19 O6CF2 278’~0 >~ ,‘Dfl F SI-ID 27890
20 06F ., ’ 28610 DPPQUT Sl ID 28610
21 07152 290 10  S Y t t O E N  SEID 29010
22 074D6 20910 DMAOUT SF10 2~~91O
23 00000 3~i 7’-5 CORECMN REID 72788
24 09404 30100 AL FANU S E T O  39 100
25 04000 t~~~~~4 M A t h  5611< 4000
26 04100 16640 PRFITS M GF TX 4100
27 *
20 *COMMO N SIT SVMDO I .S
29 01000 4090 PSTPU ‘ - I T O  4 Q 9 6  •HO . OF RASTER UORDS
30 00800 2048 HPSTRIJ 5610 2048 . RSTRU’2
31 00100 4S~. OL I - I T O  2Sf. H0 . OF RASTER LINES
32 00200 ;1 ,  PLX2 ‘-ITO ‘- I ?  •~~‘ ‘ PL )
33 00008 8 L ,PI . S I - T O  ~ -L 052(RL I
34 00080 128 HRL S I - T O  222
35 00007 / L. GFIPL ‘ - l TD  7 -L OG2( HRL )
36 03008 8 UPL 6110 P •NO . OF 32 B IT  WORDS/LI NE
37 00003 LGI.IPL Sl iD -L .OG2 WPL
30 00020  I ’  wr5 y 2  ‘~r T D  Ic - • 21( u p L )
39 00100 256 lOt . ‘ I - T O  ‘ .0 N0 . OF R IYS ’ L INE
40 00008 P LORPL SETD 8 •L0112(RPL )
41 00200 512 I3PL~<2 ‘[ID 512 2 *tBPL )

• 42 00020 t.~ SF8 ‘1FTD 72 .NO OF HITS ’WORD
43 00005 5 LGBPIJ ‘-l TD S •LO PID PU )
44 00048 64 0081<2 St ID 64 • 2*t  SF81
45 *
4 6 07F00  1~ ,R’~’ ,IPG 515MM
4? 03600 ISP?? A PSLST P . ~ ~‘O 5108001 FOP A RGUMENT L ISTS XFEPEB I N T O  EACH SURROIJTINE
48 •3 E 14 15892 TEMP 65~ 10
49 *
50 08000 32768 Qor. COR ECMN
51 08000 3 . 769 TVPS T R H ’ S  RSTR IJ
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FOCAP-S 910 0~ #401 2

L INE A BS v lDLRF’ ; S  I I-4ST CODE SOURCE STA T EMENT

52 09008 36064 COSTBL 853 PL1<2+2
53 09202 77778 Tf3NTB L FIRS RLX2 +2
54 09404  1/ P t? 00000001 RMSKO HEX I
55 09406 3 / 8 94  00000002 l4E~ 2
56 09408 378’~0 00200004 HEX 4
57 0940.7 37898 00000008 HEX 8
58 0940C 37900 00008010 HEX 10
59 09481 37902 00000020 HEX ‘O
60 09410 37004 00800040 HEX 4~~
61 09412 37906 00000080 141)1 70
62 09414 37903 00000100 H[~ ~0O
63 09416 37910 80000200 HEX DM0
64 09418 37912 00000400 HEX 400
65 09414 37914 00008880 HEX 500
66 0941C 37916 00801000 HEX 1 000
67 09411  379 18 OPtlODMOO HEX 7000
68 09420 1711775 000.34800 HEX 4000
69 89422 37922 00008000 -41)1 12000
70 09424  37924 00010000 HEX 10000
71 09426 37926 00020000 HEX 20000
72 09428 37920 00040000 HEX 40000
73 89424 37930 00080000 HF’< 21,000
74 09425 37972 00100000 HEX 1 00000
75 09421 3 7 9 3 4  00200800 HE~ 200000
76 09430 37936 00408p00 HEX 400800
77 09432 57939 80309000 HEX 200000
78 094 3 4  37~~40 01080800 HEX 1000000
79 09476 37942 02008000 HEX 2000000
~ c4 894 72 37944  04 000000 HEX 4800000
81 09430 37946 02000000 HEX 14000000
02 09435 17949 10000000 HEX iog00~~00
83 09431 37950 200001100 HEX 2..t~000 tc0
84 0 94 4 p  37557 ’  40000000 HF< 40080000
85 0 9 4 4 2  3 7 ’ 5 4  [720c- ~[,000 HIX 90000000
-‘ I- 09444 37966 200001100 9M5K1 III” 20000000
8? 09446 37952 40080008 HEX 413000520
88 09448 37960 20000000 144 2. 770000000
89 09440 37952 100011000 HEX 1 0.588000
90 09445 37964 08000000 HEX 7003000
92  0944 1  37906 04000800 HEX 4000000
92 074’ . 0 37962 02000880 HEX 2000000
3 3  094 ;,=- 77978 01000000 HEX 1000000
94 09454 37972 110779l~000. HEX 800000
. 5 09456 37974 00400000 HEX 400000
06 1,5459 3 7 t h  t399 84080 HEX 200000
9.’ 0945n f .”t72 00100000 HEX 180000
98 09455 1’Q s O  00020000 HEX 80000
99 09451 7 /92~’ 0(30401100 HEX 40000

100 09400 1 . 9 8 4  00020000 HEX 20008
101 09465 37906 00010000 HEX 10000
I,~ 09464  17990 00002000 441 . 2 2000
103 09466 179110 00004008 HEX 4000
104 09468 11’99, ’ 000077000 HEX 2000
106 09400 31’Q~’4 00(30 1000 HE~ 1000
106 •946C 1 ’s’ti. .5clcc ct l  110 I-~~ x 800
1 07 09461 37998 00000400 HEX 400
108 09470 38080 00000200 HEy 200
109 09472 18002 00008100 HEX 100
1 2 0  094 ’4 30004 00008080 HEX 80
l i i  09476 38006 00000840 HEX 40
1* 2 0947 8 38008 00800020 HEX 28
113 011474 38010 00800010 HE/ In
1 1 4  0947 5 ‘ 2012  00000008 ‘ IX 11
115 09471 3 8 0 * 4  00000004 1111< 4
*16 09480 39016 000A00 (~2 HEX 2
117 09482 12018 Atl00000l HEX I
118 094 84 12020 800011800 21P0 H E X  0 • Z ERO
119  094 04  37892 lON E 1431* RMSKO • IMTEOER ONE

1.0  O ’ t 4 ” E , ‘l’cS r FrI 111Fc ONES HEX FFFFFFFF • ALL. OlTS SET
1 21 094 4 6  3,’,,t’ ,74 KHALF IOU RM SXI+2  • 580 F X,  PT .
188 0948! 38824 7FEFFF FF PLU9I HEX 76666666 • + 1 . 0 8 0  FM. PT,
183 09444  37906 M INU9I F 1 1 i l  P2961 • — 1 . 0 8 0  61< .  P t ,
124 0 94 0 4  30020 F Z IRO IOU 7180 - FL .  PT .  0 . 0
125 09484 381171 40580080 ONE DEC 1.0 • FL.  P T .  ONE
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F OCAP -S V 10 .03 PAGE 3
LINE ADS . ADDRESS INS ICODE SOURCE STA TEMENT

126 09485 77(129 C0080000 NONE DEC -1 . 0 -—1 . 0  FL. PT .
127 0948E 38030 40400000 FHALF 015 0.5 +0.S FL . PT,
128 09490 38032 BF808000 FMH#LF DEC — 0.5 • -0.8 FL. PT,
129 09492 38034 44400000 6128 DEC 128.0 -FL PT 128.0
130 09494 38036 416407ED 81 DEC 3 1415927 • F!
131 09496 32078 40E48715 PIOV2 DEC 1.570792 -(P1/2)
132 09490 191140 40648/ED PIOV4 OEC 0.7953982 • ‘P1/4)
133 09494 39542 TAM FNC ( . 5  2
134 0949 7 10844 GL 9PT N I’ - . ’ . 77
135 *
176
1 37 * SVMGEH - -  MAI1I POIJIlIlE FOP GENERATION OF SYMBOLS
138 *
139 07152 29010 020 SVMGFIQ
140 07152 29010 04007106 FTP P10MM
141 07154 75012 0r.0I7 19E STA PT 715 GAYS SAVE THE STATUS RIO • MEMORY INTRPTS SHOULD Pt ENABLED
142 07156 7. 5.514 35007190 51.5 SOyA SAVE THE A REQ
143 07151’ 29016 ?C007192 SIR SAy S SAVE THE B PEG
144 0715.7 29018 1C007I94 RTX 0 ,SAVX SAVE THE INDEX REQ USED BY THE SYNGEN ROUTINE S
145 I71SC 29020 1C207196 STX 4 .SAVX+ 2
146 07151 29022 15307198 51)1 6 , SAVX4 4
147 07160 29824 154071 110 STX 8 , SAVX 4 6
148 07162 29026 154271’7C SIX 9, SAV X + 0
149 07164 29028 15607151 5T~ 12 , SA V X # 1 0
150 07106 29030 15627140 ST/ 13 , SAVX + 12
1St 07168 29032 10187142 SIX 3.SAV X +1 4
*52 07160 29034 1C 6071A4 SIX I0 SAV )1+16
163 07165 29075 64707346 SEP10 Jr.?, STPT1

1S4 0?16E 29030 9C01718E RETURN LOS SAVS RESTORE TI-Il STATUS RIG
155 07170 29040 55207146 LDX 4 RTAPIP4
156 07172 271842 05220002 IMP 4 ,2 , M
157 07174 29044 15207142 14T~ 4 RT API N
150 07176 DM046 14007190 LDA SAVA RESTORE THE A PEG
1S9 07172 29548 54007192 LDR SAV O RESTORE THE B PEG
160 07174 29850 65007194 LOX 0 ,50VX P151081 THE INDEX RIG USED BY THE SYMGEN ROUTINES
16* 0717C 29052 8C207196 LOX 4 , BAV X+2
162 07171 291’54 SC’~071Q8 LD/ 6~~SAVN 4 4
163 07180 2111156 5C40?I94 LOX 8.SAV X +€
164 07192 29569 65487155 1. 1~2 9• SAV X + B
165 07184 291 60 SC607 19E LF4 2 12 , S A V X * 10
166 07188 271862 S5687140 LOX 13 , SA V X + 1 0
167 07188 29564 SC IO71A2 LOX 3 , SAVX + 14
160 07180 291150 55507104 LOS 10 SAV X+16
169 0718C 29008 7401171A 6 PTA P10MM RETURN TO THE MAI N PROGRAM
170 *
171 * STORAGE FOR SAVING THE REGISTERS
172 07181 779070 SAyS RSR 2
173 07190 2,9072 0490 055 2
174 07192 29074 SAVO 0145 2
175 07194 29576 SAV X 855 18
176 07106 29”94 00009CFC PTAMN HI X OC EC SUBROUT INE RETURN ADDR ESS
177 *
* 78 * SYMBOL IRIV E INPUT STORAGE AND ARGUMENT LISTS
179 *
2 6 0  * A ILINE ARGUMENT LIST
10 1  87 14 9  7’ 90 )6 1FCCCCCC F !  O FC  0 9 COMMANDED POLL ANGLE - RADIANS

182 07144 ?‘f t l ’ f 14  81 1 99999 III DEC - 0 . ?  COMMANDI D P2 I C U ANGLE - R A D I A N S

18) * VECTOR (IRGUMENT LIST
* 0 4  8 ,11 ,  791074 00800800 *1 DEC 8 , 0 BASE PO IN T 1< C OMMAND
t O ’ , 071.5’ “ 3 7 0 ,  80008480 :1 DEC 0 0 BASE POINT V COMMAND

* 81, 0 ,’I 88 291 “4 -I4 ~4 . 45S141~~ /77 ~ F0 (3 76 1 ND POINT K COMMAND
207 87tH- ’ . 3 1 0 4  I F ’ .00000 VP (‘1’ 0 25 END P’,TNT V COMMAND
199 07*84 , -‘c1c ~s 40000044 Mnpr.IN t I ,  26 8 810111 01 OUTER BOUNDARY
109 8 V SCA LI -20 . 0 ARGUMENT 1 . 161
* 7 0  8/ It ” , 7 7 9 1 1 0  00000800 HP” SG I I’  0 54 04 . 1 PO SIT ION
t O t  07*88 .911, ’ 000000 80 V5’t.C, 121 189 RCALF CINTI R - POSTER LINE M O.

192 07*80 20214 00008019 v sr’ ce 10 ’  24 NI-) Ill PA STFR LINE S BETU IEN MARKS
193 0718’ , 29116  00000809 VNPKSI 1.4 ’ 8 140 . OF SCALE MARKS - EXCLUDING CENTER MARK
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FOCA P- c V I0.01 l’ACF 4

11441 4.11’. 401)8455 Il l’ - . ’. ’ 4.1 ( 1 SOURCE 141011141*41

194 * V6 CA LF NO . I (t Pc.IIMFH’r , 151
1 4 ’ . 07181 .~St 1R 021300007 HP’)GI I ’ ( (  SCALE POSIT ION
136 07110 - “ 7 7 7 0  ‘5’ ’~’0”20 vs. LCI 01:5 128 SCALC CENTER - MASTER LINE HO.
197 0710,77 29 17 ,’ A t ’ 14 ’74c ’ c’ i ’  v’.r’o I 1,1 0 II NO. OF PASTI- P L INES BETW EE N MARKS
1914 0 7 ( 4  4 , “ 4 t . ’4 ~ 5.4,’ 1(0ip VMPYSI I’FC 77 4 NO OF’ SCALE NA IlS - EXCLUDIN G CENTE R MARK
199 * lI’,CALF NO. 0 ARGUM E NT L IST
200 071CR 29126 00000010 VPOSG DEC 224 V ERTICAL POSITION — P89 118 LINE NO.
201 0714 .8 774 7 7 7 9  00008.701 I4STRT0 1315 1 STARTING W OPD COLUMN 110 . OF SCALE
2077 071?’A 77513 0 0008438077 440 ,10 1,1 C 77 120, 01 DIV ISIONS ~ W ORD CO LUMN
203 0715!, ‘51 47 4,0,?oOol, 77 HSIZE0 DEC 77 WI DTH 01 SCALE IN WORD COLUMNS
7744 * I’ .CALF HO. I ARGUMENT LIS T

205 G7iCt 291 *4 00000020 VPOS I DEC 39 VERTICAL POSITION — RASTER LINE NO.
206 07100 29136 00080003 HSTRTI DEC 3 START ING W ORD COLUMN NO. OF SCALE
707 0 7 10 7 7  “4 1 414 (.7’ ,‘,‘,‘l.,?77 HMSI ’.t 111. 0 77 ?‘IO . OF DIVISIONS 14 8081) COLUMN
208 0 / 11.4 “JI 40 t ’t ” ~ ’0o ~’ ,7 1 1 . 1 7 7 1  1 1’E 5 77 UI DIN OF’ SCA LE IN WORD i.~(-LUMNS
2119 * V BA R 110 0 AR’.IJMENT LIST
210 07106 2 9 1 4 2  ‘II- 1)6’ ‘ ‘ 4 , YRAPA I.r r- 0 . 3 3 3 3  COMMANDED BAR LE NGTH
2 1 1  0 ’1 D13 ,.‘t 1 4 4  (. 4 , 7776 ’ 14(47! 848448 0  1)1’ 192 .8 SCALING PAPAMETIP
212 07184 29146 44700000 $.b5480 I”FC 224.0 SCALING PARAMETER
211 87*1)5 29146 00008000 HPVP0 [‘45 11 HORI7ONTAI. PAP POSITION - WORD COLUMN I
214 0?lr’t 7’9150 000011002 BAPSLO 1)11 77 BAR POSITION WITHIN THE WORD COLUMN
215 07118 291’ ’ 45 ( 00000 VBIJLO DEC 1.0 BAR MA XIMUM COMI1AIID LItlIT
216 ~‘.~It2 29154 000000140 V91.L0 DEC 0.0 144.8 LOWER COMMAND LIIIIT
21? * VO A R 1.4 1 ARGUMENT LIST
Silt 0411 4 29150, 81 44.757,5 ‘/9421 [‘15 0.3333 COMMANDED RAP LENGTH
77 19 (‘‘116 75769 (1000080 Y A B A R I  1)65 -96.0 SCALING PARAM E T IR
220 07118 29160 44400000 (SODARI DEC 128.0 SCALING PARAMETE M
2 1  0 ? I EA  29162 80000008 NPV RI DEC 0 HORIZONTAL BAR POSITION - WORD COLUMN
222 07111. 29164 00000000 RAP’ ,LI I I . - 0 lIAR POSITION WIT HIN THE WORD COLUMN
2771 07*11 77,9166 411C00000 VB ’JL ( DEC 1 .0 RA P M A X I M U M  COl’lIIAND LIMIT
224 07110 243 1477? (00.50000 V R LLI DEC 1.0 OAf) LOWER COMMAN D L I M I T
225 * VOO F NO. 0 ARGUMENT LIST
226 071177 2’,I70 ‘ 4- 4 1.77.0,1, ‘(0010 [~10, 11 1 COMMANDED SYMBOL POSITION
22,7 07114 291/2 (.4200000 KAV D e DEC - 192,0 SCALIN G PARAMETER
7722 07116 .‘5174 4 4 . 0 ( 1 7 4 0 1 1  19900 1’l C 224,0 SCALING PARAMETER
224 07110 779 1?’. 00000900 HPVDO DEC 0 HOR 12ONTAL SYMBOL POSITION - WORD COLUMN NO,
230 07140 29178 0140oOOl 1 V I3SFL 0  I t o  I SYMBOL SELECT 5111,1 — RI POINTING INDICATOR
2,31 0711’. .191430 4050.4(’80 VD4JL0 015. 1.0 SYMBOL M A X I M U M  (.OMM A N D LIMIT
232 072FF 29102 000043000 VI)LI.0 DEC 0 . 0 SYMBOL LOWER COMMAND LIMIT
23 3 * VI)’)F I t’ .  I AP(.UMENT LIST
7 7 4 4  072,00 29184 404 t ‘(0011 [‘11. 4’ 4, COMIIOI4OEI) SYMBOL POSITION
77 3’ . 07441177 77 ’9 I ‘ 1 .  0 44(32000 EAV DI ill ’, ‘II, , 0 SC A l I NG PAPA ME T I P
236 07204 7 7 - 4 1 4 1 ’  44 4 t ” (5 1 1 ?  P MVII I (ll I 31? (3 ‘.‘ AL INC. PA PAMETE I*
237 147,1.14. .I’I l ‘6.1 (1’’’~~,4 ’.’’.~ , H4’V ( ’ l  1.4 . o II’ S I’/.OFIIAL SVMIP’L ‘‘‘SIT (ON ‘- WORD COLUMN 140.
238 07208 7702977 0000i311110 VP -I LI 1410 .7 SYIIOQI. SF’L[, T C(tI ’ I. L( .F I rO It-ITXN G INDICATOR
239 07204 773154 1(4 (4177000 V I”JL (  I I’  1 8 SYMBOl . M A X I M U M  ~77?? 1MAND L I M I T
240 0720C 291 ’~4. 50000000 VDLL I ‘lu  1.0 SYMBOL LOWER COMMAND LIMIT
241 8 01858110 ARIII JMF N T L IST

7 4 7 7  07206 29 155 80004800 1,Srl) 01.0 0 . 8 A IRSPEED INPUT COMMANI)
7743 07210 292(30 00000061 OF’ . ‘ 4 , ’
24 4  072 1 7 7  77’5’ (1 ,.’ 01149(3201 DEC 2062
246 07214 .43 , 714 0( 104304 11 III C 1278
246 07214. 2(3110’, 00000000 III 1< 0
247 07218 29208 00000000 NIX 0
240 O 7 O I A  29210 0000110110 141 2 0
249 * VDOF NO . 3 AR OUMEMI 1.181
254 0721’ 7792?.’ 11 I”.’ . 421, Y0019 DI ’ 0.3133 COMMANDED SYMBOL POSITION
2,51 07211 25, 1 4 (4,’O.”tSi 14V 03 OF ” 192.0 SCALING PARAME TER
251! 07720 “4, 1 4 , 44 /211000  Y B V D J  I I’ . 2 24 . 0  S C A L I N G  PARAMETER
293 07222 29219 08008087 UPVD3 I’ll ; 7 HORIZONTAL SYMBOL POSITION - WORD COLUMN MO.
254  0 72 , 7 74  29220 001100001 V D S F I . 3  DEC 1 SYMBOL SELECT CODE -- RI POI NTING I ND I C AT O R
255 0777776 ‘91’ “ 2 48100009 V D’ lI .3 IllS 1 .0 ‘,VMO ,’t . MAXIMUM COMMAND LIM IT
256 077728 2’!S.’4 C434008178 V DLL3 r~1C -1,0 SYMBOL LOWER COMMAND LIMIT
257 * VI3OF NO 4 ARu UMENT LIST
258 072P,A 7792770 , 001100880 Y001 4 1 * 5  0.0 COMMAND E D SYMBOL POSITION
259 0/77;” 77117704 54200080 l’AVT’4 1)11 -192.0 SCALING PARAMETER
260 07221 29230 44700000 KR V D 4  DEC 224.0 SCALING PARAMETER
26I 07230 7711;’377 80800080 HPVD4 010 0 HORIZONTAl . SYMBO l . POSITION - W ORD COLUMN NO,
262 8/,”;’ ,‘s,’ 44 00000082 VD5EL4 DEC 2 SYMBOL SELECT CODE — LIFT SIDE REFERENCE MAR K
263 07234 2,92,~ 4, 40100000 VDUL 4 DEC 2 .0 SYMBOL M A X I M U M  (ONMAN D LIMIT
2,64 07236 ls,’ P. ‘.A88~~89~ VDLL4 DEC — 1 . 0  SYMBOL LOW ER CONM A ND L IMIT
265 * VOOF HO S AR GUMENT LIST
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FOCAP-S V I 0 . G 3  PAGE S
LINE ABS . ADDRESS IMSICODE SOURCE STATEM ENT

266 072 32 2924 0 00000000 ‘(DoES DCC 0 .0  COMMANDED SYMBOL POS IT ION
26? 07234 29242 53400000 I(A V DS 1365 -9 6 .0  SCALI NG PARAMETER
268 07235 2 ,0244  44400 1180 V 3VD S I’ Ec 1 28 . 0  SCAL ING PARAMETER
269 07?3E 2g 246 00080000 HPV DS tI E ”; 0 HORIZONTAl . SYMBO l. POSITION - WORD COLUMN NO.
270 07248 29242 00080009 VDSELS DII 3 SYMBOL SELECT CODE - R IG HT SIDE REFERENCE ‘lARK
271 e7242 7792514 4 @C 08000 VDUL S (‘IC 1 .0  SYMI4OI . MAXIMUM C OMMAND LIMiT
272 07244  29252 ‘ 08011000 V DLLS DEC — 1 . 0  S’?MEIOL LOI.IE t.’ CONMAND LiMIT
273 * VDO F II’) . 6 A RGUMENT LIST
274 07246 207754 8’.’400008 YD’)FG 1,15 0,0 COMMANDED SYMBOL POSITION
275 07248 29256 001100000 KAV OR PLC 0 . 0  SCA LIN G PARAMETER
276 07244 779254 44700000  KO VD6 lIES 2 7 7 4 , 0  SCAL IN G PARAMETER
277 07245, 29260 000011007 HPVD6 DEC 7 HORIZONTAL SYMBOL POSITION - WOR D COLUMN NO.
7779 07241 292677 0(1000804 VE1CEL6 [‘IC 4 SYMBOL SELECT CODE - FWD ALPHA CHAR

279 072S0 29264 40C00000 VDUL6 DEC 1.0 SYMPOL M A X I M U M  COMMAND LIMIT
280 07252 29266 ‘;0000Ø0Ø V[’LLG DEC -1.0 SYMBoL LOWER COMMAND LIMIT
281 * YbOF HO. 7 ARGUMENT L I S T
282 07254 29268 00000000 YDOF? DEC 0.0 COMMANDED SYMBOL POSITION
28 3 07256 29270 00000000 KAVD 7 DFC 0 . 0  SCALING PARAMETER
284 07258 21)272 44700000 KO V O? DEC 224.0 SCALING PARAMETER
28 6 072S4 29274 0000000? HPVO7 7 1 5  7 HORIZONTAL SYMBOL POSITION - WORD COLUMN NO.
286 0725C 2,92,76 00008005 VDSEL 7 Dl:’: S SYMU”L ‘7FLFCT CODE - HOE ALPHA CHAR
7787 07251 7 7 7 7 2 / I  411” A.7 ,~8Ø Vr .J1 L7 115,  1 .0 SYM EJOL IIA 1IMUM COIIMAI4 I) LIMIT
288 07280 211290 ‘.0004000 VOI.L7 DEC - ‘1.0 5VM FJO L LOWER C O M M A N D  L I M IT
209 8 V i O l  lIT 8 ARG UMENT LIST
290 07262 29282 00080000 ‘(p1,1 8 1’ P ( 0.0 COMMANDE D SYMBOL POSITION
291 07264 29254 80000800 FAV OR I’lL 0.0 SCALING PARNME1ER
292 07266 7797751 , 447 0 ’ ?ORO KOV IJ O ( ‘ I C 224 .0 SCAL ING PARAMETER
293 07262 77’JP 4’R 00800007 HPV DP F’Er 7 HORIZONTAL SYMBOL POSITION - WORD COLUMN NO.
294 0725., 2,112710 00000006 VII’ FLO I’Ft 8, SYIIPOL SELECT CODE - NOV ALPHA CHAP
779r; 4721,5 292112 40588000 Vt’UL8 DEC 1,0 SYMBOL MAXIMUM COMMAND l IMIT
296 07261 29294 50008.700 VDLLO (‘1 ’: - 1 . 0  SYMP(’L LOLlER COI’11384N0 L IMIT
897 1 VDOF 140 , 9 ARIIUMEMT LIST
298 07270 ?‘42115 80000000 ‘(1.019 I’l l; 0 . 11 COMMANDED SYMBO L POSITION
299 07272 7771 - 714 00008(300 P’AVD9 1)10 0.0 SCALING PARAMETER
300 e72?4 29300 44700000 KBVD 8 1,1 5 224.0 SCALING PARAME TF .R
301 07276 2p3077 00000807 HPV I)9 [‘1.5 7 HORIZONTAL SYMBOL POSITION - WORD COLUMN NO.
302 07278 29184 00800087 V I4SEL9 1.1 .7 7 SYMBOL SELECT CODE - BOB ALPHA CHAR
303 0727A 293435 40500000 VDU LG DEC 1 0 SYMBOL MAX IMUM COMMAND LIMIT
304 072?C 29342 C0000000 VDL I.9 1,66 — 1 . 0  SYMBOL LOW E R CO MM A N D  LIMIT
305 * XVD OF ii: ’ . S ARGUMENT LIST
306 01271 779310 40400000 141244 [4* 4 0.5 COMMANDED HORIZONTAL SYMBOL POSITION

307 07290 29912 81000000 VFX0 [‘15 -0.5 COMMANDED VERTICAL SYMBOL POSITION
300 07282 77941 4 171900000 KAF XS [ ‘ I C  -*12 .0 SCALING PARAMETER
349 07284 779 326 41400000 801140 D EC 128,0 SCALING PARAMETER
310 07286 29412 43E00000 11120 DEC 112 .0 SCALING PARAMETER
311 07228 7771320 44400800 KD FXG DEC 128 0 SCALING PARAMET ER
312 07284 ~‘9322 00000008 14/0 DEC II SYMBOL SELECT CODE — LARGE BOX
313 * XYDOF NO. I A RG UM ENT LIST
7*14 07285 20’124 0,’13140000 141141 DEC 0.0 COMMANDED HORIZONTAL SYMBOL POSITION
315 07286 77,3176 00,’1~074O0 VF~~1 DEC 0.0 COMMANDIII V E RTICAL SYMBOL POS ITION
316 07290 7 7 4 1 2 0  00~~A 430430 6 . 7 1 1 4 1  1)15 0 0 SCALING PARAMETER
31 7 07292 2 9 4 4 4 3  4 3 4 4 0 0 0 0  1 0 1 4 3 (  P lC  34.0 SCALING PARAMF,TIR
318 0729 4 293 177 43102000 15614 1 DEC ‘46,0 SCALING PARAMETER
319 07296 29334 44400000 KD FXI DEC 128 .0 SCALING PARAMETER
320 07290 293)6 000014000 XVI [‘I C P SYMBOL SELECT CODE - HEADING REF SYMB OL (UP POINTER)
321 * .‘.‘/[,71F’ NO. 2 Al1C.UMENT L IST
322 07294 29138 06800000 14122 DEC -0.5 COMMANDE D HORIZONTAL SYMBOL POSITION
7*21 01295 29340 4(1261161,1, VFX2  [‘I C (4 ,~~ COMMANDED VERTICAL SYMUOL POSITION
3774 07291 2 9 4 4 7 7  C’I’10110740 I’ A E’ 1477 (‘E S - 112 . 0  S C A L I N G  PARAMETER
329 07200 29144 4 4 40 0 0 8 8  P~~F’ 147 [‘ I- C 120 .0  SCAL ING PARAMETER
326 07242 .19. 44 6 4)100000 1( 1142 (‘( 5 11 2 . 0  SCALING PARAMETER
327 07244 29340 44400000 11)1142 1’(~ 1 8  0 SCALING PARAME TER
328 07246 291’ .

~~ 800043002 14Y2 DIC 2 SYMBoL SELECT CODE - LARGE CROSS
329 * XY DO F No .  3 APOI3ME NT LIST
318 07240 7791’,.’ C0ID’ 3999 X FX1 PEC -0 9 COMMANDED HORIZONTAL SY MBOL POSITION
33*  07244 99154 404881348 VFX1 I F S  8 .5  COMMONI1EI’ VE* I T I CA L  SYMBOL POSIT ION
332 0720C 2 ) 1 ’ S C 1900(100 141143 DI’ - 1* 7 7 . 0  SCAL ING PARAMET ER
3:11 57941 7777 “ 14 44400000 VRF ~ 1 DI C I CII 0 6(41, 11111 PARAMETER
334 57280 2’~ F10 41 1007480  P.CFX ’4 015 I 17 ’ .0  SCAL 1 4 4 1 PA R A M E T E R
335 07202 29362 4 44 0 0 00 0  K DFX3 DIG 128 .0  SCALING PARAMETER
336 07294 2 ,9154  80008081 XY I  PlC 3 SYMBOL SELF I7 T COPE - SMALL CROSS
11? 4 XY DOE 11(1 . 4 A PGIINFNT L IST
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FOCAP-S V 10 ,03 PAGE ~
.INI ABS ADDOFI cS T NST C ’~PF SOURCE STATEMENT

334 07206 29366 00000000 “‘ ;~-l DEC 0 0 ‘:OMMANDED H’,P[ZOIITAL SYMBOL 10513302
339 07200 29368 1100(10(100 ‘(14 [‘IC 0, 1) (‘OMIIANDEr’ VERT I CA L SYI’IPOL POSITION
340 0720A 29 1’,’43 519000110 10424 DIr’ -112.0 ‘S OLING FA PAME 1FP
341 07P.ll~ 29372 44400(300 KP(X4 DEC 1779 .0 SCALING PARAME TF 3
342 07281 29374 43100000 151144 [~E’. 112.0 SCALING PARAMETER
343  07260 1” 4226. 4 4 40( 1 1 , 0 0  6 0 6 74  DEC 120 0 6CT1 1 .ING PARAMETER
‘ 4 4  ~7.’r 2 2 9 4 7 2  0O(J(4 (11I,~ 4 1 ( 1  066 4 SYM POL 111L1J’I C” l’E - LARGE CIRCLE
345 * XYDOF NO. S APOIJOENT LIST
445 07254 29180 411600000 XFXS (lEG 0,75 COMMANDED HORI2ONTAL SYMBOL POSITION
147 02 7755  2 93 52  404001100 Y FX S DEC 0 . 5  COMMANDED V E RTICA L  SYMBOL POSITION
34 8 07250 29954  5190 0 74044 KA F X S  DEC - 112 .0  SCALING PARAMETER
3411 07214 2 113 111 44400000 KBFX S DEC 128.0 SCALING PARAMETER
3SO 072CC 29100 41100000 Y.CFXS DEC 112.0 SCALING PARAMETER
3d 0777~~I 2 4 3 4 8  4 4 40 0 0 4 0  101145 DEC 122.0 SCALING P004METEK
352 0721,0 2939? 0000001’ r; XYS DEC 5 SYMBOL S E l E C T  CODE — SMALL CIRCLE
aS) * %YD OF HO. 6 ARGUMENT L IST
3S4 07202 29394 00000000 X FXR DEC 0 . 0 COMMANDED HORIZONTAL SYMBOL POSIT ION
16’, 072D4 211196 00000~’~ 9 ‘(126 DEC 0. 13 COMMANDI[l VFP TICAL SYMBOL POSITION
356 072[’6 2939”. 1 0 0 ( 4 0 04 ( 1  841146 DII 0 . 0  c OA L IN G  PARA MET E R
35? 072D8 29400 4 4 ’ . ’0 o, ’~’0 K B F X 6  DEC 7 7 7 7 4 . 0  SCAL I NG PARAMETER -
9SB 07200 29402  00000000 156146 DEC 0 . 0  SCALING PA RA ME7* P
359 ( 1 / 7 7 7 . 4  779 4 0 4  4461. 08100 806146 DEC 220 .0  SCA L [NG ”PARAMETEP
360 •? 2DE 29406 00006006 XV I DEC 6 - - . ~ YMROL SEL ECT CODE — SMALL SOLID CIRCLE
7 * 8 , 1  * XY DOF 840 . ? AP6~~~1NT L I S T
1677 872,111 794110 001100000 ‘I 7 ~-I~~ 8 .0 CO MMAI4DE D HORIZONTAL SYMBOL POSITION
4 6 4  7 4 . ’ .~~ .“ 211410 7400( ’ L , . l1 ,11 ‘.‘~ 3C7 DEC 11.0  COIIIIAF4DF. D V E R T I C A L  SVMI ’ .7*L POSITION
364 0 , 7  4 P 9 4I 7_ a0.”i’ ii3~

’043 V A F X 7 DEC 0 .0  SCALING PARAMETER
36S 0721 --1’~’4l ’4 4 144 0000 KRF~~7 DEC 14 . 0  5:1111840 P A P A M ET E N

6- - -~~~-’1,8 294 15 43100000 IC E 57 DEC 96 .0  SCALING PARAMETER
36? 07?EA 294 18 444 11874 0 8  VI3 r~~7 DEC 120 .0  SCAL I NG P A R A M E T E R

_ .- --“~~
‘ 368 0”26C 29420 80(300802 X ’/7 DEC 8 SYMBOL SELECT CODE - UP POINTER

‘1511 8 >1YDOF NO. 0 ARGUMENT LIST
‘44 072,61 2774 1 ’? ’  00000000 XFXR DEC 0,0 COMMANDED HORIZONTAL SYMBOL POSITION

371 @‘.‘~~“ 43  271424 0(11’(’AolIO YFXR DEC 0.0 COMMANDED VERTICAL SYMBOL POSITION
‘372 0 7 7752  2’ 42,5 (71177774 ’,loO 10655  DEC 0 .0  StA LING PARAMETER
373 14)7764 294779 44400080 801148 DEC 1775 .0 SCALING PAPAMETE I”
‘774 07216 277430 00000000 11(148 DEC 0.0 SCALING PARAMETER
‘175 07268 29432 44400000 KDFXO DEC 128,0 SCALING PARAMETER
7*76 02214 7794 14 1404400005 2Y8 DEC 12 SYMBOL SELECT CODE - ATTITUDE REF MARK
177 * XVDOF NO. 9 ARGUMENT LIST
‘7717 O7ll rr 2 1 14 7 6  14F400000 14614 9 DEC -0.375 COMMANDED HORIZOIITAL SYMBOL POSITION
‘79 0’PrF 29438 Ø(’441101’1113 ‘ ( 6 4 1 1  DEC 13 ,0 COMMANDE D VERTIC Al . SYMBOL POSITION
7780 07300 2 7 4 4 4 1 3  000(1411101’ I’ A F/ ’ 3  (lEG 11 11 SCAL ING PARAMET ER
381 07302 77114477 447014000 106149 DEC 224 .0 SCALING PAPAMET FI .’
3111 ,3;”1434 211444 494011000 FCFX9 DEC ‘1 2 . 1 4  SCALING PARAMETEL ?
‘43 07306 .19446 4440”c’00 ~ Dl29 DEC 120.0 SCALING PARAMETER

913 4 0’,’ 342  7 7 1 1 4 4 3  001100009 2Y9 DEC 9 SYMBOL SELECT (‘I .E — DIAMOND
38S * SYDO F NO. 10 APOUMENT LIST
806 27104 2 11450 00000(100 XF~~10 DEC 0 . 0  COMMAND ED HORIZONTAL SYMBOL POSITION
34;’ 0740’: 294577 48400000 ‘(FY10 DIC 0. 5 COMM ONDE D VERTICAL SYMBOL POSITION
7*28 0 7 3 7 4 1  “ 1454 5 3944000 1011410 DEC - 112.0 5’.AL INT. PAPAMETIP
3139 07310 294’;1, 444013000 85r210 DEC 1772 .0 SCALINS PARAMETIP
390 1 4 7 3 7 2  29468 4 2  43O C ’.4 ,1  f r . ’l ’  .‘j 13  [‘8’:  1(2 . 0 5’ .(4 INC. PARAM ET IT 3
2111 0 7 3 1 4  ‘ 774 . ;64  4 4 4 0 4 3 1 4 4 3 0  I’ DF” l O  [‘I’S 1 2 9. 0  SCALING PA RAMETE R
192 87316 211462 001100000 14/ 10 lIES t O  SYMBOL S E L E C T  C” DE - BROKEN CIRCLE
397* 1 %‘/DOF NO .11 AP SUM EN T LIST
3 84  07’IIM 29464 08000000 ~FI’. 1 1  DEC 0, 0 COrI IIANDED HORI~4( ,HTA L SYMBOL POSITION
39S 07314 29466 00000000 Y F X 1 I  DEC 0.0 COM M A N D E D  VERTICAL SYMBOL POSITION
196 0731C 29450 C3900000 KA FX I 1  DEC -11P..B SCALING PARAMETER
‘397 447311 29470 44400000 1011411 DEC 128.0 SCALING PARAMETER
398 07320 29472 43F014000 8061411 DEC 132.0 SCALING PARAMETER
19’4 0777772 211474 4 4 4 0 0 0 00  EDI X I I  DEC 1 28 . 0  SCALING P A R A M E T E R
400 07324 27 7 476  0111108000 X V I I  DEC 11 SYMBOL SELECT CODE — BOX
402 * XYDOF NO .12 ARGUMENT LIST
402 07326 29478 00000000 X FX I2 DEC 0.0 COMMANDED HORIZONTAL  SYMBOL POSIT ION
403 07128 29 40 0  08000800 V FX I 2  DEC 0 .0  COMMANDED VERTICA L SYMBOL POSITION
404 0’/~~,’,, 29482 0(30021300 8411412 DEC 0 0 SCALING F’A PAM ETER
40c 01325 29494 44700000 RBF’X 12 DEC 2,24,0 S’.A I .TNC PARAMETER
406 07321 29406 43100000 1511412 DEC 96.0 SCALING PAPAMET FI
407 07330 29488 44400000 *‘DF’~l2 DEC 120 .0 SCALING PARAMETER
409 07332 29490 0000000’. 14/ 12 DEC 12 SYMBOL SELECT CODE — SMALL SOLID BOX
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LI NE ABS ADDRESS INOTCODE SOUPC,~~.5.~’.PEMENT 
- 

—

409 . ..-‘ * COMPASS ARGUMENT LIST ~. - -
4 10 07334 2949.~~ 6~~00000G HOG DEC 0 .0  COMPASS IMP ~

‘
~ MMAND

4 11  -“ * 0000UT NO. 0 A RGUMENT L IST
41.?.-0’7336 29494 44c31l0e0 DGTINO DEC ‘/0.0 COMMANDED INPUT DECIMAL NUMBER

,,__—~~
‘4 t 3  07338 29406 00000003 NM800 DEC ‘3 NUMBER OF ?114’OS DISPLA YED FOR A ZERO INPUT
414 •73’OA 2114944 00008010 STLN0 DEC 15 STARTING RASTER LINE NI7MPFIII
416 0732’: 77 .15044 0Ø81~ Ø44~~~ STUCO (lEG 8 STARTING UOPD COLUMN NUMBER
4 * 6  073’3 f 271502 0440 130000 T ITLE 0 j IF(  0 1111.17 OF DECIMAL READOUT - - HDC
417 *
41 8 I LOCAL VARIABLES FOR THIS SUBROUTINE
419 07340 271504 00000000 SYNSEL 0117 0
428 07)42 77’)5746 64308000 JGUINS HE ”: 54300000 JU MP GLOBAL OPCOI7E
421 07344 ?QSGS LOCRTN IIVS 2
422 *
423 I ‘TNl S POIJT 1NE PERFO RMS 0)36 TIME COMPUTATIONS AND SETS UP THE CODE TO ALLOW
424 * TH IS 5ECT ION TO BE SF1101.0 014 SUB S EOUENT PASSES
42S 07346 79510 6404749A STRT1 JS TRGTBL GENERATE THE TRIG TABLES
425 07340 211512 340073S0 LAF STRT2
427 07344 29514 A400’.’342 ADU J O U I N S
429 0734’: 29511 3500716C STA STPT0
429 07341 29539 6430716E JCU RETURN
430 *
431 * TRANSFER THE SYPISOL SELECT ARGUMENT
432 *
433 07)50 29520 1404714 6 STRT2 LDA RTA M N , I
434 07352 2.9522 3C007340 514 SYNSEL
435 *
436 07154 2’1524 0700 MOP CLEAR THE TVRSTR
477 * ROUTINE TO CALL THE SELECT ED SYMBO L PROGRAMS
43 8 *
439 07355 29525 0700
439 073S6 29526 14007340 LDA SYM SEL SYMSEL SPECIFIES 4~1HICH SYMBOLS WERE SELECTED
440 07358 2052,14 2C009444 SAM FJMSKI CHECk IF SYMBOL 0 IS DESIRED
4 4 1  07354 2~~530 600€ JO 8 +6
441 07360 29531 0700
442 0735’ : 29512 64046000 75 ATLIN E
443 0735E 29S74 04007100 PIP El
4 4 4  07360 211536 14007740 LIlA SYMSEL
445 07362 29590 85009446 SAM BMSKI+2 CHECK IF SYMBOL I IS DESIRED
446 07364 29” .40 6005 it’ 1÷6
446 07365 .19541 0700
447 07366 29542 64046252 iS VECTOR
448 07368 29544 04007145 PTR Xl
449 0736A 29545 24 0 0 7 3 4 0  LDA SYMSEL
450 07365 2 ,354 5 RCO@9448 SAM 081SK144 CHECK IF SYMBOL 2 IS DESIRED
45 1 0736E 2115577 6206 JO 8+6
451 07366 29551 0700
45 2 07370 285577 64 046AAE JS VS CALE
453 07372 29554 040073 56 PTR HP OSO
4 54 07374 29S56 14007340 LIlA SYMSEL
455 07376 29558 8C009444 SAM 82581+6 CHECK IF SYMBOL 3 IS DESIRED
456 07378 28560 6006 ill 8+0
4S8 07379 29561 0700
457 073/4  29562 64046AA E iS VSCALE
4S8 0737C 29564 04007101 PIP HPOSI
469 0737E 29565 1400734 0 LDA SYNSEL
460 07380 29568 8C00944C SAM B MSK I+8 CHECK IF SYMBOL 4 IS DESIRED
48 1 07382 ?9S70 6006 JU 8+6
461 01303 29571 0700
462 07384 29572 6404 60 12  35 (4SCA LE
463 07386 29574 040071C6 PIP VPOS0
464 07380 2957 ; (41107340 LDA SYMSEL
46S 0738A 29578 8C009441 SAM B MSKE÷ t O CHECK IF SYMBOL S IS DES3RED
4 68 •738C 29580 6006 JU *46
4 66 07380 29583 0700
467 07351 2,958? 64 04 6 0 1 2  35 HSCALE
460 07390 29584 040072C1 PTR ‘(0051
469 07392 29586 14 007340 LIlA SYMSEL

,,4 70 07394 29688 850094S0 SAM 82581+10 CHECK IF SYMBOL 6 IS DESIRED
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L INE A BS ADDP F Sc IN ’ ;T C O D E SOURCE STATEMENT

47 ( 0 ’ ’ 195 , ‘l’. 1 7 7  + ,1177~ , JO * 4 6
171 07 797 2Q ’ ” I  0700
47? 071112 771’,’l,’ ‘.404658A iS VBA P
4 73  0’.’ 394 29594 04007 1D6 FIR YB AR O
474  0739C 29596 14007340 IDA SY MSEL
475 07.98 2115114 5C0071452 SAM DMSKI+1 4 CHECK IF SYMBOL 7 IS DESIRED
476 O7 IA O 20500 6005 J O *4 6
476 0 ’  1111 29601 0700
47 7 07 40 ,’ P’160,’ 6404 6880  35 VBA R
478 07344 2,9604 04007114 F I R  Y B A R I
4 79 07346 29606 14007340 LDA SYMSEL
4130 07309 77914’9 85009454 SAM RMSKI+10 CHECK IF SYMBOL B IS DESIRED
413 1 07344 20610 6(706 JIJ 1+6
4771 07148 19111 0720
482 142 141 ,“ .1~’ I 2  541441U IS IS V DOF
48 1  07341 295 14 04” 07 ’ IF ’ 77 PIP Y(lI)F0
484 07 1811 29615 14 ” 1 ’ / 3 4 0  LIlA CY MS EL
485 0738 77 29610 fl( ,O’ 145+ SAM 110581+18 CHECK IF SYMBOL 9 IS DESIRED
486 07304 77116714 60775 JIJ 4+5
4 446 777 ~RS 7 1 7 1 : 1  0700
48? 07305 29622 644445516 3”: VOOF
49R 07305 2’ U674  04 107217 0 PTR YDO FI
4811 07394 74128 . 14” 07)4 O LIlA 77”:MIEL
490 0735’. 295779 81009458 SAM BMS KI$20 CHECK IF SYMBOL 10 19 DESIRED
401 07301 2716114 60+16 JO 1+ 6
491 07381 29631 0700
4977 07 ,4(0 29677 640467114 35 AIRSPO
4 9 3  07352 29534 840117201 PIP ASPD
49 4 0711 4 29536 14 11777340 LIlA SYMSEL
495 0? o + . 29639 810094513 SAM L1MSKI*22 CHECK IF SYMBOL It IS DESIRED
426 07358 29640 6006 lu *+6
4716 073C9 29641 2700
4117 07350 296477 64045516 iS VOOF

4718 073CC 29641 040072IC PTR YDOF3
499 14. ’ IrE 29616 14007340  LDA SYMS EL
500 07300 29648 8’:.00945t SAIl BN9K 1424 CHECK IF SYMBOL 12 15 DESIRED
S01 073D2 29650 6006 JO *46
503 0730 1 2,9661 0700
502 07304 29652 €4046CI6 35 VDO F
503 07306 29654 04007224 PIP ‘(0014
504 073110 ‘98 , 1 + .  1400/740 LIlA SYM SEL
SOS G73 DA 29658 R( 140’ 14 5( SAM RMSK1+26 CHECK IF SYMBOL 13 IS DESIRED
506 07’3 DC 77’4F,8.~1 1+1+’ ,, JO * +6
500 07100 295.51 0700
507 07301 2,951,7 5404 1’ :  t €  JS VD OF
508 07310 29664 1340077730 PTR ‘(DOES
c09 +7? 4 ( 77  29666 14007’ 340 LDA SYMSEL
Sb 07314 296613 850011460 SAM RMS K1+2R CHECK IF SYMBOL 14 IS DESIRED
SI l  07311 29670 €0145 JU *46
511 0731? 211671 ~l700
5(2 0713113 449177 64046t.15 ,IS ‘(DOE
513 0731A , 9#, ,’4 04 0977746 PIP YDOF6
51 1 07311 7795 :1, 34007340 LDA S’INSEL
516 07311 29678 8C00346 2 SAM 011581+30 CHECK IF SYMBOL 15 19 DESIRED
516 07310 271690 60141. JO 1+6
516 0731 1 2,96441 0700
5 1 7  07)12 29582 6 4 0 4 6C I6  JS VDOF
SIB  0771 4 29684 04007 7754 PIP ‘(DOE?
51 9 07316 29684 141407 740 LIlA SYNSEL
520 07 3 F 8  29628 85029464 SAM B MSK I+32 CHECK IF SYMBOL 16 IS DESIRED
521 07314 271690 6006 JO
521 0771 0 ,‘IIIOI 0700
52? 07.0 ’ 77716 977 6 4 0 46 5 16  iS VDOF
S23 07311 77.1594 0400775,’ PIP YI)OFR
5774 5,400 77o . +1. 14507140 L(lA CYMSEL
577 ’ . 0? 4 0~ 77.1 1 +0 95+117114 5, cAll 11115+ 14 3 4  CHECK IF SYMBOL 17 IS DESIRED

4,
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FOCAP -S ‘ ( 10 .0 3  PAC~ ~
LI NE ABS . ADDRESS IMS TCODE SOURCE STATEMENT

526 07401 “+700 1.1711+,  I I I  1 + 6
526 07405 .7.1 “I 0700

5777 07406 , ‘ : ‘ 4?0 , ’ 54046 (36 t ’  VOIlE
528 07409 1~’~704 174~7 +4 7 7770 F T P  VFn’ I’9
529 07404 779.1’., 1 4 1 1 0 / 4 4 ( 7  t.I ) A SYM SIL
530 07405 29702 8C009458 .1.M 80581+36 CHECK IF SYMBOL 18 IS DESIRED
531 0740F 297 10 6006 ill 5*5
531 07401 1” ) ’ I I  0700
532 07410 711 7 177 64045C62 JO XYDOF
537 074 12 ,~‘..‘i 4 11411(1 ’,’7 ? I  1,10 X IX0
534 07414  “ 1711’, 14 1 )07740  LI lA s YMSE L
S35 07415 211718 850011464 SAM DM SK I+D2 CHECK IF SYMBOL 19 IS DESIRED
S36 074 19  7797 77 0 6006 ii i 8+6
536 07419 29721 0700
537 07410 29772 64045(12 35 XYDOF
S38 0741 ( 20/24 0400729C PTP XF : I
539 07411 7797775 14+107)40 L IlA SYM’SEL
540 07420 297778 85009465 540 B(O,F’I+lG CHECK IF SYMBOL 20 IS DESIRED
541 07422 29770 6006 3(3 *46
541  07423 29711 0708
542 07424 77117144 64046 512  iS XYDOF
S43 07426 297 ‘4 04007294 FTP XFX2
S44  07429 297 75 14 +307340 LF’ A SYMSEL
S4S 0742A 29738 8C00946 1 SA M D M5814 4 2  CHECK IF SYMBOL 21 IS DESIRED
546 0742C 211740 6005 IIJ 8+6
546 07420 29741 0700
547 0742E 29742 c4045C12 iS XYOOF
548 07430 29 7 4 4  04007269 PIP X FXI
S49 07432 29746 14007340  LIlA SYMSEL
550 07434 29749 55009470 SAM RMSP’.14 44 CHECK IF SYMBOL 22 IS DESIRED
551 07476 29750 6A 06 .JIJ *4 6
551 07437 29”’.l 0700
5577 07438 297’.2 64046CF2 J’5 XYDOF
55 3 0743A 79754 04+70 7286 F’TP X FX4
554 07475 297’ S 1 40 0 7 34 0  LIlA S’/MSEL
556 0743E 297’ .R 8C00947 2 SAM B M S K I + 4 6  CHECK IF SYMBOL 23 IS DESIRED
SSS 07440 7 171.9 1,051, II) 5 + 5
55’ . 0 7 4 4 1  .97, 3 0700
557 07442 ,‘:‘17 ,’l ,2 64046C177 is XYDOF
558 07444 77717.4 040074C1 1110 XFXS
559 07446 297, 1, 141111, 340 LIlA SY(l’ .EL
560 07448  779758 RC0094 74 SA M D M05 14 48  CHECK IF SYMBOL 24 IS DESIRED
561 07444 77117 1+ 5+305 ilJ 5+ 5
561 07448 ,747.’l 0700
562 0744’ 29772 64046C62 ~~. XY DOF
S6’) 07441 7’17’4 040072077 PIP XF X S
564 07460 77+7 ’S 1 4007140 LF,A SYMSEL
S65 07452 29.78 ‘95009476 SAM DM581450 CHECK IF SYMBOL P.S IS DESIRED
561, 07454  297440 40o5 JO 5 + 6
566 07455 ,‘11713 07011
¶ 6 ’? 07451, 5’.l ,’.12 44046162 iS xyoo r
56+3 07452 “4 ”7 4 0400/751 0 PIP X~~X?
56 + 0745A ,197.’+. 1 4007340  LIlA ~Y MSE L
570 074 ’ ” . 2 ’ l , ’ 77 ’ 1  21.00114744 SAM 0M’.Kb+ S 2 CHECK IF SYMBOL 26 IS I1ESIRED
57 1 074 ’ .E 77 ’4? ’40 6096 311 *~~6571 07451 44 ’ l? ~~t 0700
572 07460 P11792 64 04 5512  . 7 ’ , ~YIl0F
57 3 07462 ~“ l 7 ’ I 4  04 (707778 1 PIP x r X O
574 07464 7’l7’15 14007340 l ilA SYMOEL
575 07466 779710 +7 (0119474 ~7IM 8055.1+54 CHECK IF SYMBOL 27 15 DESIRED
S76 07465 2119440 5001, Iii 5+6
670 0745 ’* 77’12(’ 1 0700
677 07464 29802 640461.12 JS XY DOF
578 07465 29 ( 04  04007771C PIP XFX 9
579 07451 29805 14007140 I D A  SYFISEL
580 07470 29505 55009475 ‘5AM RNS K I4SG CHECK IF SYMBOL 778 IS DESIRED
581 07472 298(0 6006 3717 8+5
SOt 0747 2 2 + 0 3 1  0700
SBB 07474 2981? 64046CF2 iS XY DO F

47



FOCAP—S V 10  03 PASE ~~0
LI NE AB S PDDPE’5’5 INSICODE SOURCE STATEMENT

55( 3 074:” 2118 14 04A 07 .06 PIP )(FXI0
594 074. 7’ 211443’ . 14 0+1/ +41’ LIlA SYMSEL

‘.14 ’, 07476 779+31 14 14~~ 0.~ ’)4 . ’( SAM 0055 .1+58  CHECK IF Sy MBOL 29 IS DESIRED
586 07471. 299770 600.. Iti *46
606 07470 29521 0700

0~~ . 1 7 4 7 1  71177, 2 6404+ ’”r2 .IS XYDOF
5(3 44 0 14 0 0  2, 1 7 1 7 74  04+30.’ ‘ 1 4 4  F I R  XI XI Ir,449 074 5+ 77 ,“J14 , ’ + .  14 9 + : 340 LI) A 5’.’MSF L
590 0 . 4 9 4  ‘114 , ” ll’ l’t ’9480 SAM FIII’,81*60 CHECK IF SYMBOL 30 IS DESIRED
511  +3 ‘4 +, . 17830 +71 115 .312 *4 6
5 4 7  07414 .’ ‘+1,71  + ‘(79
5712 0 ‘ 4 1 4 1 ’  “18 I.” • , 4 0 4 . . ,  12 17 ”, XY DOF
593 0’/4’~4 , ‘ + 77 ‘ 4  7 (4 7 9* 7  ‘ .8 PIP VS
5 7 4  +1 ‘ 4 ” .  ?“ l 44 ‘~~

. 14” 4 4 4  LIlA ‘i/O IL
590 44 4 1 , 4  ‘1” (~~ ~~l ,l, ’ ,4 I ’ 7 SAM 8~(1’,5.1s62 CHECK IF SYMBOL 31 15 DESIRED
596 07490 7’, 4 +~ 57 ’+ ( + .  (U 1*6
51177 t + ’ 4 7 I  71184 1 ,‘ .‘00
59? 0 7 4 9 7 , 1 8 4 .  5 4 0 4 , 4 4 . ’ 36 COMPASS
5’178 0” 4 ’ ~~4 ,“- 7 ” 1 4  1140 0 7 7 74  1110 MDC
“21 1 Cl 4 9 4 ,  7 97 . 4 + ,  5404’4 1)5 iS DM6OUT
600 44 ‘4 ’ ~~” “ 1 7 44 0  1 , 4 I ‘(6 1 11.11 1+1’ 111PM
601 *
602 *
6 0 3  8 TRQ ’FBL - RO UTINE TO GENERATE TABLES OF TRIO FUNCTIONS FOP USE BY THE
604 * REAL TIME SUBROUTINES
606 03815 15994 0MG IOU TEMP+2
1 11+. 0~1EI8 (5+1 4+. AN CINC ( ‘9(1 111111.4
60? 03800 155’.’,! 50851K [0 1’ A PGL ST TEMP STORAGE FOR THE RON TRIG SUBROUTINES
5+08 *
609 07494 449850 04007344 TRGTRL PIP I.OCPTN
(‘.10 0’ / 4 9 r  292 1! ‘,(.477311? 1.1)44 6 .SIFIISIIc4IO .M
5 1 1  07491 7711954 1444201(70 L IlA 05 , 11

612 07440 779956 0420 (48

613 07441 779957 0700
613 07442 271859 4( 00 (114 514 lIMP
614 07444 ‘. 144 +, ” 14441171 4719 LIlA PJ O V 4
6 15 07446 “-‘4441 .2 84003 1(4  DV I T EMP
614 074AR “‘ ‘91.4 7 ( 110  r I B  914 AIIIU NC
SI ? *
SIR 074AA 2991,4. 55420000 LOX 0 , 0 . 11
61 71 07441. 2924% (4 0 09 4 94  11)4 IZ E RO
620 074A 1 7911’,’0 3C00311C 514 (*145
621 07400 2 ’+ R’ . ’ , ’ 354449 202 516 TA NTD L , R
622 07492 29874 1400949A LIlA ONE
023 07404 2.0570 354011000 SF4 CO ’5IBL,R
624 *
625 87486 29879 65420002 LOOPCN IMP 8,2.11
626 074B8 29090 74410200 TCL R , R LX P , M
627 07484 298877 74007144 PTA 1.OCPTN
628 0740C 29834 I4 00 )~~I6 LDA 6140
629 0740E 29886 8500’IEIO ODE AMOIM C

630 074~~0 771”PP (‘ 0 0 1 8 ( 5  STA 4MG
1 , 4 %  9741.77 29894 1 .41140444 IS
6377 07454 770997 ‘(4117 ’,rlfl4 516 COSTBL ,R
64 1 +3/4’ 8. 7 ’ - )’- ( ’ )~I I 4 l1~.( II IS LIlA (‘1111
(.34 074(11 (“t2’76 ‘ 41(4071 P 35 168414
8. 4 ’ , 074+’.,’, ,‘9~~ ’,+’ ‘If 4l1’~~7+ 4 7  516 IANTOL ,8
636 1+74(  ,‘ ‘ ‘1 1 ,70  + 1 1 7 ’ .  III I.t’~OPtN5 4 ?  

*
6344 * 90(311841 TO OUTPUT THE TYRSIR TO THE D IGITA L TO VIDEO CONV I RTIP (DVC (
( . 4’ ) 

*
1.4 , 7 07450 1719111 0 ‘19+
1, 40  0741)5 7’9(11 OPO I’(IAOUT
1 41 “ ‘41., ’. 7 7 ” I II’ 0100 454 F T P  T,MA PT M
642 0741)14 ,‘ ‘ C ’ + 1 . ’ 4 ,81 TSTIJCZ 1 ) 1 1’  1 ’ ~ I4 4 4 3  0741,4 77 0 9(7
1 .43 (37405 29914 8t044G5Q~b SA M 1 , 11
1,44 (3”4fll’ 2,071 (1,  1 , 4 4 04  Ill TSTUC Z
644 0740(1 4471917 0700
+346 01401 20010 14007488 (.04 (JCCNP
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FOCAP-S V I0.01 PAGE 11
(.1848 ABS . ADOPESS INSICODE SOURCE STATEMENT

646 07480 290(184 4899 1)0+3 19 ,pt
64 7 074E I 2’S ’321 0? 00
64? 074F~i 7799772 140201101 LD A  I ,M HARDWARE CLEAR THE TVPSTF4
640 174E4 29904 4499 DOA i9 , O ,K
649 0?4E5 449925 0700
649 (37465 “9” . . ‘. ‘4 l , , , : ’4 7 ’ r, PTA I IIA RT II
LSG 07488 7799 77 8 85’~~080D0 W OCM P HEX BCf080 DO • I ’B  OOM~~LEM~~NT OF * 840  AND THE HALF IJRD ST OTIM O ADD R
051 074F4 290144  OMARIN 055 44
6577 *
663 * OL RSTP - -  RQUT INF TO OLEAM THE ‘FVR OTR
654 e7aFs s ” ~~’ 7 ’  04l3 11’.’ 144  CLPSIP (‘12 I5r , r, 07468 ,‘ ‘‘  ‘ I I  141)u?1 i F  1.1 1 1 V 1’91’l ’ 7
655+ 0741 1* +799’.ib 054*1*
65? 07 4 11 2.5191? 0700
1”3 97467 “'‘10 1 40200+10 I 1(1 0 , 11
550 07414 , ‘ - t . t , ,  (4+ 9+ L’ (, 1’
C ’  0745” , ‘‘ -‘‘ I’l l ‘ ‘ /1.144

8, 7 9’:’41 ,. , ‘ ‘ , “ , l , ’ c C 4 , ””I..- ’I (.1” 0, , IJP( _ 7 7 7  1, 11
+ 9’ ,, (9.4144 ,“+‘ +4 4 ‘ ,~ , ‘7,’f, ’i t4 L I’ ’ 4 11115 , 84
S.’ I ‘“.41 ,, , ’,~ ‘I I,,,, ‘7 LOOP1 Ill (‘I %* , I t” I [-‘ PS I UPI.X2*I4PL) FULL WOO ”.
1,~ .,! 9748 0 77 ”  ‘ ‘ I ’ - ’ “‘ . 17(9

f, ,,, ’ ( 7 / 4 5 ,  ,- ‘ ‘ 7 ’ ~~’t - 1 ’ 4 ’l. , . 9 1 (  11114 9 , 1 , 0
1,1, 4 +1 ’ /4 11  ‘“~‘1’.+3 .4 lll ,’ .U A ‘ . 1~ I,00PI
5 (4  (( .‘50 ’ 1  7 I “.7 74,1(4 ’, ’ 14 1 21+’, 1 .05*184
5+65 [ 11 11

e ERROPS
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505440- 5 V 10.03 POSE I
L IPI F A RS 401)91’. ’ I11’,T l  ‘11)1 SOu RCE STATFMFHT

1 ‘9 * ATLIHE 41111111)1 1.1841 PALLID AN 48401.1 F I l M  AND P1151 (1 81 AN AMCI.1 eTCH
140  *
I41 040440 24570 1,84<, ATLIM%
147 05000 , ‘ d ’ , ’/(, 04009495 PIP (.1.02111 4

14 ’) 050177 4 ’  ‘1’ 1.47+15009 .15.11 STPII’I
144 * 510061.1 100 (+17GUIIFII ’F5 XIFPI D INTO THIS 901111848
(45 018044 15872 F I l M  1011 (195.1.01
14~ 0119? ( 5 9 74  THIN (“ U  (.1’’ .! ‘~~ +2
147 44 II +177 ( 1 , ;,‘4 F’TCH I “9! I ( (P5 .1 .51+7
I 4’? 931 9 111 4 ‘‘( ‘ - PCI  I Il. L’T(( (, ‘ 1.,

14 I +)‘.93”L ‘‘I’ .)’,’ 5 (509495 SIPIPT l , F”~ I? , 5I ,I1PTN
150 01 ,11915 , 1’ ‘ ‘ 4  ‘4 1 .1 ( 1 2 2 0  1 1,8 0 , 177 ,1
151 06004 24586 +151 2 7+’ , I I

152 06002 - ‘1’ “ ‘0,00
162 07+’” ‘ 4 52 9 ’  ( 1 ( 2 , 4 0 + 1 ?  IMP 17 .2.84
1”.”. ~~ ,‘~~‘I ’ 4 ”. ”tp I “ ( ‘ ‘ 1 4 - I S  ‘1’ ’ 12 , (.I.PPTN
17,4 +11 ,0117 .! 4 ’ , ’ 1 7  14 1 ‘“ 017 2 II” 0. 11
( ‘ , ‘! 1 7 ( 2 1 ! ’ .  . 4 ’ ,’ 1 4  I” 1 4 1 1  1’)) ‘ ‘ ,l I 1 1 54
154 Cl, + / 9 4  . 45 11 I~~ l ~“1’1’.’ LIl r, 2 , 11 A PEG 5051161848 THIN
I,, , t MAXI ‘1(48 P0511 ‘1 51 8458 or A (‘ITCH CHANGE PEILICT THE ATLINE 001.184
I 54 444015 ‘4” ’ C” ’l’l lll)’ ,’I”( MIS 110111
I5’t 01,11 14 ,‘4571,1 31.0011 (32 610 114184
II.” * 51’79 F (11 84 Ov i r ‘P1/44) A llIl CONVERT IT TI) A IX PT 84110069 (02)
( C I  I l l  “I ,‘~ 4441,077 140 1 ’ :! 01l L1’(, F I III
152 .. 1 . , 9 ’ l % l’, ‘ ‘11,11 814 ‘ ,1’ ,4 ’  19 , 1.111 ‘ 1 1 , 7 , 9

I’ - - I 917,111 .4 1 9 r ’ 41 , , .11~ 4910 .9 1 ’  (4 . 11

15+1 1)1 0!’ ’, ‘4 . 93’ 24 191 1 I /
(65 Os4i2I 77452’17 ‘7 ,01 ‘,+/“D ¶
1(,

~ . ( ‘ 4 , 8 4 .’ ’ , ’ ’ 749.30 ‘‘1 ,1(1 ‘I ‘12 19’ I (Ill

I I . - ’ ( ‘1 , 1 , 4  1’4’.I? ‘ .1 ‘ (‘14 1111 II” ¶ 4  ,‘ I l ” ‘i9 7 0  18411141121 1.1090 COLIIIIN 8485.
I f :C - I , , ’,. ‘ 1 4  ‘ 2, 112 1’ I .’., 9 , ’ I’l l 7 7 ,11 INIT IAI . T ’?F I’ll MASI PIG
I ‘/47 ~~~~~ ‘(( 9 , -  8 4 , ’ ’ , , , ,  I I’ I I II 1 1(9 I ‘ PT)
( ‘ . 1  (14 ,2, ,, ‘ 4 1  I ’ ’ 4 ~’ ’ ’ ’’ ’ ’ ’ ,  I II!’ 1 1 ( 1

172 04 , 2,’ . , ; 4 ( , ’ I ~ 1 , 1. , + 1 . 11.11 I’ , I II’ ’. ’’.
1 2 3  - *
174 41+ 2. 1 4 4 4 + 7 ‘ ‘ I ’ ( 1 9 4 1 F INFO 1- ‘1’ ‘ ‘ ‘41 ’ . “‘ ‘liv I IIH TI) A (-+ 1 FX PT MO.
(75  t~, I’ ‘ .1 7.17, 4 1 , 4. 7 711,4 1 ,1 ,11  ((‘III
I ~( 9(~ ,~~7 9 . 4 7 ; , ‘‘ +117 11 ,.,~ 7 ( (Ill
177 (4I~~ 4 ‘ 4 1 - 2’ ’ - . 1 . 4 . ,  ‘‘I ’ll, ‘.111 ,1 91 II61 (

1 / 0  4 4 7 9 ” ’ , . 17 4 4 . ’ ’ ’  c 4 ’ 9 ’ ’ , ’ 144 III ‘ 7 . 1 1 5 ( 1 8 4  > ( — 2 1 / 4 )
[‘/!) 0 ’ ..’ I ‘ 4 1 ,  I, ’ %4111- ’ i4 ’ ’t’ 54684 LI’(. I’’ II’ ,) 1 1 1 8 4  l- f”1 /4

1°” 1.40 49, 741 , 44 ~ 4’ ,’ 7600 ‘.1111 1 1184
I RI  (1+ 1, 1’. 7.1 1., I , 6 1 1 14 9 , 1 9 , 4  .75 1611144 1001 TRIG TRI . IMDIX A ND IX PT TAN
1944 ,117I II 2 4 1 . 1” 14 “(l i i,’,’ 11)6 P15.1-I
) 2  I 4 9 , 1.1 7 ,.4, .1,1 1 . 1 , ’ , ’ ,, I,,’ I’ , .

~ ~“‘.I P11.1-I > 0
1114 (~

(. ‘l-  7 154, ’ 7 4  ‘ 1 , ,  ‘ II .1 .11  ( ‘ .140 PICH 9 0
1,5 *
1(36 06044 2 4 6 4 4  64 0 4 6094  CASE3 6 1414144 COOP TRIG 191, 1840144 AND 5.44 PT TAN
35(7 95.4446 7741,45 1 4111t ’~ I ’7 1114 I’ll II
19(3 1/’ ‘ ‘ 4 ~ ’ . 4 1 . 4 1’  1 1 ‘ ‘ ‘ ‘ ‘II 77 II, 1 + 7 , 8  lI P1CM , *1
15(0 0S049. 245+60 5430614E iOU CA SE3B PTCH 9 0
1 741 *
I’l l 04+14+’ 4445544 0C009446 FIPOS SAM XHALF
1977 05+048  , ‘41. ’ .4  0001 iii 5496 1 FUN 9 (PI’4 )
1944 06041 24655 0700
(91 ~6050 24 650 ~4009 4R 8  C~~SE2 LDA PLU~~1 , -
1 04 06052 24659 840038 00 Spu F I r k  •(P1’a FI lM)
195 00054 �45+f3 0 64046064 3 3  TANh~ COMP T RIO TPL INDEX 484(1 IX Pt TfuM
19 6 •$0c5 44 4 5677 1 4003602 LDA eTCH
197 *~ .~ n ’; ,  ~42 9 ,4 5;620517A 9”. CASE2A P10(4 > 0
190 04+1’,(, 774446  6 4 ) 0 6 ( 14  ,ISU CASE2P P 1CM 9 0
I9~ *
200 050cC 2465(3  4 4 ( 7 44 0 6 4  CASEI 35 TA NEX GOMP TPIQ ‘FRI.. INDEX 48(1 IX PT TAM
2.01 96051 ‘41., 1.’ 140011044 LIlA 01514
7702 06+140 24 1 , / , ’ 4 ( 1 , .16 1.65114 PTCH > 0

9 4401 09061 . ‘ 4 1 ’. ’~’ 4 44744(3
7703 %1.,05.r’ ‘44. 4 64101,1.90 ,J ( ,I) CA SE IR P1CM 9 0
7704 *
4406 *

tP OIJTIHE TO COMPUTE AND LOAD THE TRIO TABLE (MDIX INTO )CP4 AND ALSO TO
$ 200 * CONPUT I THE IX PT (80) TONI ) .  THE ROUTINE 455128416 1’HAT 1141 4001. 1846841 ( 1801 FO R 5

+1,, 
* THE TO M 15 114 THE A PEG . THE FX PT TANGENT IS STORED IN ‘FANFN ( ,
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FOCAP-s V iG.0 3 PACE 2
LINE ABS . ADDRESS INSTCQDE SOURCE STATEMENT

21.0 06064 774676 0400644104 TOI4FX P1R LOCR1H
211 06006 24678 0500 EAR
2~ 2 06067 774679 0804 SLLD LGRL+2
213 06068 2468(7 0841 SLL I
214  06069 24681 0640 LX# 4 XR4 • TR IO TA BLE IN DE X
215 96064 24682 16009202 LI lA TA N T B L ,4
2 16 0085 C 774 5 (74  54020000 LOB O , M
2 1 7 0606E 24 6 5 6  04170 C F X
218 06061 24457 117I j  906(1 1
219 06070 2468(7 7C009494 518 TANFNC
220 06072 24090 “40060474 PTA LOCR TN
221 *
2772 * Dl — -  1.0 + TONI ) PTCH,COS(
77773 * THIS ROUTINE 06’SIJMES PTCH IS IN THE A REQ AND XRI CONTAINS THE TRIG TRL INtIEX
7724 * THE ROUTINE RETURNS WITH THE IX PT CR31 ) VALUE IN THE B PEG .
225 06074 2469? 04005004 Dl P10 LOCRTN
226 06076 24694 850094790 DVI COSTBL , 4
227 06078 24415.  .‘IC1.71318L14 914 TEM P
2778 05074 24695 14009424 LDA 0116 1 .0
7729 ‘5075 24700 1)10+1920? AEIF TAIITBL , 4 - 1  . 0  + TAN
230 .3076 24702 FCOO3EI4 SBF TEMP -1.0 + ToNI 1 ‘-PTCH~ COS(
231 .~G08O 24704 54020000 LOB 0, 11
232 ( ‘19(82 24705 0400 CIX
233 (6083 24707 @50 1 55(40 1 -(1 .0 + TA84( ) —PTCH ’,3S ())~~2 .0 IX PT
234 1.5084 24708 67200(388 JL OV RIIG TEST FOR OVERRAN GE
235 06086 247 10 74006004 PTA LOCRTN
7736 06 388 2471? 74909495 OVONO PTA GLBP TN
237 *
238 * D2 — —  1.0 - TONI 1 — PT CH~ COS (
239 * THIS ROIJT INE ASSUMES P1CM IS IN THE A REG AND XR4 CONTAINS THE TRIO TBL INDEX
240 * THE ROUTINE RE.TURMS WITH ‘8116 IX PT ( 9 3 3 )  VALUE IN THE B REQ.
7741 06084 774714 04006004 02 FTP LOCRTN
2477 06085 24716 80009000 DV I (OSTBL , 4
243 06086 247 18 350036 14 514 TEMP
7744 06090 24720 14909480 LDA ONE -1 .0
245 06092 24722 FE009202 SBF TANTBL ,4 -1.0 — T ON I
246 e6094 24724 FCOO3EI4 581 TEMP -1 .0 — 14111 3 —PTCH’COS(
247 06096 247446 54020000 LOB 0 ,M
249 06098 2 4720 0 420 CF ’<
2 49 06099 247 44 9  +15(31 5040 1 - ( 1 . 0  — TAN() -PTCH’COS~~~)/2.0 IX FT
2S0 06090 24730 65206088 JN OV ON O TEST FOR OVERRAM QE
251 0609C 24732 74006004 PTA LOCRTN
252 *
853 * 03 —- 1 , 0  - TONI 3 + PTCH.’COS(
2S4 * THIS ROUTINE ASSUMES P1CM IS IN THE A PEG AND XR4 CONTAINS THE TRIG TBL INDEX
255 * THE ROUTINE RETURNS WITH THE FX PT (831)  VALUE IN THE B REQ.
256 06096 774734 24006404 03 PTR LOCPTN
257 06040 24736 86009090 DV F C ’ O STB L ,4
258 06042 24739 3C003E14 510 TEMP
259 06004 24740 14009480 IDA ONE -1 .0
260 0~ 0A6 24742 16(3004402 681 TONTBL ,4 - 1 ,0  — T O N I
261 06048 24744  BC 0O3E I4  ODF TEMP - 1 . 0  — TONI ) +PTCH.’COS(
262 06044 24746 54020000 LOB 0, ‘-9
2€’ 0600C 24742 0400 CIX
264 06000 24749 0C01 SPAD 1 - (1 .0 — TAI’I() +PTCH’COSO)’2 .0 IX PT
265 GG0AE 774750 657705088 iN OVRNO TEST FOP OVE RRANGE
7766 06080 444772 74006004 010 LOCRIN
267 *
268 * D4 — —  1.0 + TON ( ) ~‘ PTCH’COSI
269 * THIS ROUTINE ASSUMES P’FCH IS IN THE A PEG AND XR4 CONTAINS THE TRIG TPL INDEX
270 * THE RO IJT INF RETURNS WI TH THE IX PT (931) VALUE IN THE 9 PEG .
7771 06082 24754 04006004 04 PTR LOCPTM
272 060B 4 24756 800+12000 ~VF COSTBL~~4
273 03086 24759 3C003E14 510 TEMP
274 06088 24760 1400948A IDA ONE . . 1.0
275 06094 2476? 01009202 AOF TONTPL ,4 -1.0 + TONI
276 0&08C 24764 B5007E14 AOl lIMP .1,0 4 TAN( I +PTCH700S ( I
277 06006 24766 54020000 L I R  0 , 0
278 )60C0 24758 0400 CIX
279 06051 444743 9501 SRAD 1 .11,0 4 TON I ) 4PTCH/COSt?).’8.0 IX PT
2844 36042 24770 6’/206088 31 OVI4NG TEST FOR OVERRANQE
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FOCAP ’S V I0. 0’I PAGE’ 3
LI NE ABS . 01)170155 IFISTCODE SOURCE STATEMENT

(‘ 19 ) 0505.4 ‘47!’,’ 7 42 4 4 6 + 1 0 4  PTA I .O( PTN
282 *
2113 060C6 24774 64245 ,4774 CAS F IA J5 111
284 060CR 24770 080(7 8,1 1.0 LGPL
285 06052 24777 01944 SLI LOU PL II
286 06054 24778 931 .44 LXA 0 XRN CONTAINS STPTING RASTER URD NO ,
287 060CR 24779 0700
287 050CC 247)413 14020900 LDA 0 , 11

2(79 00135.1 7747844 0609 LINEIA 1(98
2(79 040C1’ 24788 0700
209 060110 24784 11409900 LDA TVRS TR , 8
7700 0621)2 24790 C4609404 LOP (1MSKO , 12
251 (‘I544D4 774 ’?I15 35.4 (7904713 914 TVRSTP ,8
,!‘~!i 070170 77 421+1 050(1 EA R
4493 0601.’? 24791 0700
(‘9’) 175+91)9 774702 A400’74’-+ 4 AIlli TAMFMC
294 06+104 24754 60205+114 JO LOC IA
(1~~5 936179 ,1 447’l(. 042094 08 AIID PLUMI
7706 935+11)1 . 94 7 5 8  5.’, l’l l” l@ INN P .U P L X 4 4 .M
297 05.05 (3 24800 64 4714 JU LOC IA
298 060E2 24802 74009495 PTA GLBPTN
7Q’I 05.814 245(04 6(5300044 LOC1A INN 12 ,2,M
3410 @6066 24206 6430’9’~~CE JU LINE 1A
301 @5018 24808 5C62003E 15114 LDX 12 ,PPUXR-2 ,N
302 054f’ 5. 24~~~9 5C424400 2 IMP - 8 2 ,M
303 06015 248(2 6C6R0002 INN 13 ,2,11
3(34 06(716 444814 6432005.1 JU LII’IEIA
305 01 , 441 (4 245(14 74(39~l49C PTA (1LBPTN
3(36 *
307 * CASE3 A -— ( — P I~~4 )  < F Il M 9 0 • PT C%4 3 0
308 *
7935 060F2 24819 54046(374 CASE3A ,19
‘1)0 06011 2482 (1 0008 SLLD LGPL
911 06015 2482 % 0244 511 L6UPL~~%

: 1 1 7 7  9(6016 24822 0650 LXA 1(0(7 CONTAINS STRTING RASTER URD HO.
3 1 7  06067 2411774 0700
11 1  06018 24824 65420001 IMP B ,UPL X2-2 , M
31 4 ~ ce ro 24 (720 144120(100 IDA 0,M
~11c 0601”' 2402.91 (1500 LINE3A F A R
115. 185.ørD 74117” 0799 0

511. 4740F F 54721(9 (4 4 0 2 9 3 4 4 0  11)4 TV PSTP , R
: 1 7  01(1084 ( 94 2 17 ( , 1 5 . + l ’ I - 14 4  ( . 1184 13115* 1 144
l I P  9 3 4  442 24(7:34 3C401393044 STA TVP ’ TR , I4
315 935.10 4 2.4870 05(714 EA R
520 061+1”. 74 1 1 1? 0700
“7747 479 . 1441 ’ 248’8 l3 04009494 9,1)11 TANrNC
“Pt 0 6 I 4 7 l~ 240444 9PJ’(75112 JG LOC IA
32.2 05.IOA 24842 84009428 AND PLUS)
344 ’ ) 04 1 05. 24844 6543(3010 1MM 8 , 1.1011(2, 11
‘344 4 051+11. 24846 64306112 JU LOCIA
326 051)44 24848 74009495 PTA GLBPTN
377.3 05112 24868 65.5100044 101.30 1MM 12 ,44 ,11

35(7 01114 77444577 6 4  9 1 1 7 ( 8 9  ~ JU L1UI9JA
328 06116 24854 5C64400’31 TST3A LOX 1 2 , BPUX2-77,M
144’) 05118 p..o’;c. o(4~~~~0~ INN (3 ,?, M
130 06111. ’ 24I”,11 6540090? INtl 1’3,? , M
131 06)11. 24052 64305015. JUl L TN E 3A
332 05)11 2406? 740(79491. F/TA GL IIRTN
331 *
314 * CASE 1B - -  0 9 11114 9 P1,4 , PTCI4( 0
‘Ii ’, *
934 (3612+1 24864 64046094 CASE IB 35 02
337 05 (P2 24968 (3(309 SLLD LORL
339 06121 444067 0044 SLL LGW PL+ 1
319 061774 24869 0650 LXA 9 1(98 CONTAINS STRTTP4 O RASTER URD NO.
1493 (36125 44”E’l 2700
140 9C. t~~~0 774 (17+1 05420001 IMP R , UPL X2~ 2 , M
141 06(244 24872 1404404100 LDA 0 , M
‘9 .1’ 416176 . ‘ 4 ” .’ 4  06(70 L 1NEIP 1.08

52



FOCAP-S V I0.01 7’, ,.6 ‘4

LINE ABS . 000PESS !NSTCOD ( SOURCE STATEMENT

343 06144(7 444~~
’.’5 (17+10

343 0612C 24870 14488080 LDA TVPSTP .R
344 06121 248713 54500444 l u).’ 11115K1 , 144
345 0 6 ( 9 ( 7  240 (7(3 1( 4 (313(300 5.14 TVRSTP 2.
345 061 )77 2444(777 05990 1019
347 06113 #499.3 0700
34’? 04114 24204 640470490 AD U 1AN IN C
3414 4 7 4 ) 3 5  (9 014 1’,, 61.2+1 .14 (1 .15. LCICIB
349 061930 774 809  8400~~4RR A ND PLIJ’3 1
350 96130 24(790 65.420(310 IMP R ,WPLX? ,M
351 061 ’J( 4445(5? 24471000 I” l P , PSTP U .M
352 00131 774 (754 7400940C PTA (9LPPTFI
351 061499 24055. (1 9 ’ -l(~0937 LOC IB 11194 12 ,?,M
354 06142 444 (799 6430.~i20 .119 L I N F I B
35.5 @4144 (14 111447 ‘ .l . I . 77~ 1l” 7 I TST IB  LOX 1 2 , IJPU X2-2 ,M
356 06146 24)5.7 6(430002 INN 8,77.11
357 05148 444904 65.61)0002 IM II 1 3 , 2 ,0
3S8 0614 A 774 9)1, 64’900 I 2A JU 111) 1113
359 06145 24909 ‘,‘4O ’54’~C PT A LLI)RTN

360 *
‘361 * CASE IR — — (— 11/4) 4 FIlM 9 0 • PTCH C 0

9 362 *
363 e6141 24910 64046080 CASE38 iS 1144 , U

9 
364 9(6(50 24912 0020 61 .10 I .6PL ‘

365 06151 24513 @1344 SLL (.d.IJPL+1
366 04152 4449)4 0650 (.1(0 Il XRO CONTAINS SIRTINO RASTER 93RD HO .
367 06153 444515. (87(30
36? 06154 24915. 149247(700 LI)A 0 , 11
368 06156 444 11 18 05470 LIM F3R 1 619
369 061S7 24915 0700
369 06151) 24920 14408000 11)4 TVRSTP .8
370 06150 2.4922 5.4009404 LOP 13115*0, 12
371 OSISC 24524 15.4(711000 1110 TVRST~~.I3
372 05151 24020 0500 F A R
371 061SF 249777 13700
373 06160 240778 A400945A I4 I4U TANFIIC
374 0611.,’ 249314 6620616C 35. LOC3B
375 06164 (94 ’d’12 84009488 AND P11951
376 06146 444934 55.4440010 IMP 8 , UP LX ? ,M
377 06169 444’)’)6 24431000 ICL R • PSTPLJ ,I1
378 0616A 24938 74910949C RIO 5.9,8(71(9

379 06164 24940 61.63991402 LOC3B INN 12 ,2,H
380 0615E 7749444 54 3~~G1S 4 JU LINE 3R
391 06179 24944 5C029303E TST 3B LOX 12 ,80931(2-2.0
30? 061’?? 24946 05.428002 IMP 0 , 2,0
383 061 74 24 948 0C6B 0002 1MM 1 3.2.11
381 06176 (‘495.14 641(75156 ui L IN I3B
385 06178 2495.! 74509491. PTA GLRRTN
386 *
387 * CASE2A - -  (P1~~4) C 13114 9 (5(1,2) • PTCH ) (3
391% *
389 06170 444954 64046074 CASE2A JS Dl
390 (36175. 24956 0803 SLLD LGUPL
391 06170 774957 0841 SLL I
3944 05171 24958 (7SFB LXA 13 XR I3 CONtAINS STRTtHQ URD COLUMN
391 06176 24959 0650 11(0 8 1(88 CONTAINS STRr INQ RASTER UPO 140 .
‘394 06100 249613 14020000 LDA 0,M
395 061 8? 24962 0R05 SLLD LQBPU

• 399 06 18 3 24963 0841 SLL 1
397 06184 444564 0660 1.1(4 tO 3(012 CONTAINS SIRTINO BIT 056 MO .
399 Ø93jpç 774545. 0700
398 06196 24965 1404404400 IDA 0,14
399 0619 8 24060 0500 1111124 EAR
4(30 06189 2.4969 0700
49(0 06120 24070 144(35(000 LDA TVPSTR , R
40) 06)84 24’(72 5.4509444 IM P 011561 .12
402 (36144E 444974 35.40(7090 516 TVPSTR .R
4(33 06100 24’lY6. 0500 EAR
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188 0*11420 266116 04444009100 HEX 0
18’? 0611712 29,652 99990i” lRFA HE>) (7002317F0

100 991 I’ ,’4 ‘9 ,1,91 1) (
~43O1, 4 ’ , I 9 9  Hf ~ 990064510

19’, 991,11, ’) ,‘•,l , ‘ ,“ 1111,1 , -Il’ II> 4-4 9
192 0694 47 8 2661.4 00(21910 HEX 00F441’?IO
19 3  441 ,”, ‘ , , , ‘91,. l’,S ‘9043 , 0 ’  t O  991 1’ 0002451(4
194  431 , ’ ’ , - - ,  41, ’ , , ’ , ’  ‘ 4 ’  .10 III 91I’l(’74’ ,1 41*

I’’’ , I1I , ’ , ’ I  ,‘ I l ,,’I) 11111, .‘ ,‘ - I C3 III ’ ‘‘‘ .111’ , ’ 1,11 0
I ’ll , (~ 4 “‘143 , ‘~ I- 19 ‘ I I IS,11115: l11 949 ’ .’
I’l l ‘9. ‘4 I. - , ‘I I , -

, 4 I I I I IPIII’ ’I4’ 419 14(9 “

I ’ ll; (II ‘. I I  14 ,, , ‘I, 14411 4,1,,I’ 1414 III 1’

1’39 ‘3~~” 14, 191517/7 099047999940 III (9
2.994* 111 , ” I’’ .“6,l ,I’0 11 (19 9 114 14711 III ‘~ (IOFF 0004
201 116 , ’’ I~’~ ‘1 , 4 , ’ ’ , ’ ~1 11143,1, , , , I , l ( I  119.1’ C.

299 2 91, 91 1, ‘15.1.99 4 00 0(11147410 999

440) OF ,)’ IF 49 ’ #,9,P4. 111114 4.5,3,’Il0 II?
4404 911 , 1 9 1 ’  ,‘(,41lI~~ I l414~ I~ 141’ ‘II 911 “ I’

2011 06842 ,.1.*,941 990023860 HEX 00003860
4406 061444 1166071 099064r , l 0  HE X 00064910
1107 0C,1’45 17”.42’I4 0099;;99E10 III .7 0449920510
2998 995.1444 * 441160*1 0999 ,;0(1lG 14171 (1105440910
2999 61I , ” 4f, 71,56(1, 00992 7 1 90 III ‘ 001327 1 1 0
2114 (‘I’,’.’, 4 ’ 4141. 700 4 ) 1 4 9 1 , 7 1 1 8  HP’ ’ (16149,14~ I t O
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11 1 7 04 195411 21,’.’P,-l (11,,’ - ’ ’,’I.f I) HI “ 1’11I4/’ ,’l.9 (4
:112 115. 191’ ,hI, ’ ’ 4 1 4  (l1’,o4) I’l’l111 9-4 ( 9 5 <  0
(( I  ‘I Ø5.91~. ,9  711,741*1 09940419,00 HEX 0
4474 (11,15,4 ‘( ‘4’ ” 011’’(’1’1’(140 I I I  .~ 91

44 1 5 ,4, ~, ( , ~~‘/ I 14 (4C1~~I~~Il4(1I) 14 III: X 0
Ill , “1~ 1’’ ,’ ’  , ‘(‘, / l , ’ (‘1141 I 14(114 18 14(1” (499(9149140
( I ’.’ ’’’ ‘‘ ‘ . 7, ‘5.714 I141l’(’l’lllll 1’, 991 1” 11

2791 (39141’,7 , ‘, ,,‘ I l ,  (11141 4’IIIIII 11 III II

447 9 059151 476778 0047(41144 130 f lEX (4

7117(4 (14’,41I 11 , ‘,,7,’0 (1(1,,0 1114l,0 HF/ (4

.5.1 44,1111,, ’ ,‘..,‘ , ‘ , AC1144 1’l,’I (I Ill -
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4 4 4 4 4  1 1 . 1 1 .1 , ,‘:,, ‘,‘, ‘l ,,C’,, , ’l 1 1 4 4  Ill s l1 ’11l 5 .1110

1~~4 . ’ ’5 .91 ‘ ‘1 ,918  4~19 1 7 1 7  9 1 ( 9  III 49 144,1’ ,” 1 1 1 9 9
.1/ l . .4,2. 4 ,41. , ‘ l , ’, ’ I,l 1l~’6 .9 1 1(11  HF;’ (‘‘‘99, 1 1 1 1 ( 3
17, 1 431 .711 .’ ‘(- 7 ( 7 1  ‘1,1 .0 1  III> H EX  ~ ‘‘“,;1 II’’
2447 0(.I’,.F ‘I. .‘ ‘ 4  ‘9111’, ‘11( 9 9 1  HE ‘7 Ill,) ’ ‘‘114 1. 41

15.28 914’, i’ ’4’~ 1 ‘ 1 , 1*, “.1’’’” 61)4,) I’ll ,~ 14

, ,‘ , ‘ ‘ l 4l~~” 72 ‘1 , ’,’ (14 ,l,’(,,II)91474 III>) 0
290 1,1.1, 4 4 ’ (1, ’ ’191 0411471,11(9411311 HF’7 411

11 (‘1,11/9’, . ‘ 4 , , ’ 4 , ’ 99047644000 HF 1’ (1’
4, ’ “4 “/1  ,91744 (11631 (9”(,(11) HEX “01EG~ 04

4 7 1 4  1,4,1155.’. ‘1, , , ‘ 4 ,  1’1l’’1’(’’’I’Q~ 1411’ 44
14 4’ll19’.’’,’ l, ‘I ,‘4 7 , 4’1’’ ’ 11111”40 14 (9 /  41

I’ ’ 4112. 1 , l’,’,’1’.4” 4.4’ 11 1411614714 999 ’ ‘ (4

236 0*19*80 , 14 , ’,”,,7 00000000 HES< 4
(/ 445911471 , ‘ 4 . / ’ ,4  9191 ( 119 ’  1 1 1 1 0 HEX 61440443195(1

0 1 9 1  0613)44  ‘.7’ ,’. “1’ ,’5.4’,I0  HF”; 4 9 1 0 9 14 , 1 1 1
7 1 4  I 694. 11191 ‘4 , ,’’ .9 ,10,1 ‘ ‘I’ .) (1 99 171 (11)11,145.11’

4440 (4, 5.11 ”' ‘ 4 , ,‘1 , 14 I’~”I i’94” .I C) H I .” 1 3 1 4 ( 9 , 1 4 ’.) (9

4441 0911)1999 9115.’,, ” 000245)0 I I I ~~49 099024510
714 ,’ 069915. ‘11/1,4 414, ’( ’ ,:4’, 1  II III >) 00(324510
44 4 1 ( ‘4 ‘‘ ‘19 1 4 7 ’  ‘, “ l’43” ‘“'113 94 1 1’ o,”o’/ :I:9I”0
4444 (‘4,1 1 ,113 ‘41 /4.7 141’ 1’011,141() 99 1 .”, Cl

4445 Ill ‘( ‘5.7 ‘4 ,1,5.’ 1’,I,II’41(l 91(4 h F  ‘~ 1~
44445 06894 26/771 009*043000 HF’>) 0
247 041,9,111, “9171’4 141)144)l)0l~ ll HEX C’
44411 ,IEI’, ’4P . 1 ,”?,. (4(4( 9 l’l’OCI HI “
24’) 068’1l’~ , ‘~~

‘.‘ ‘p lll’11114117111’I 4.9(. V 91
711144 (II’, 7’ 4 3’, , “(l .’l’Il ‘11011111443 (1 4,4 9 . 71 4)
11’, 1 ~~,517’E, ,7, ’,’’7” ,4,411 111)11441) 449 , 71 111
.15.’ 47, 7(414 , ; 4 1 , ’/ 1 ( 4  4’15111’6391141114 I’ll ‘4 ~,

253 4H’ l (4r’ 267916 0434, 3 411 00 HEX A0038110Q1
15,4 Cl ’ . ‘ ‘ I ’ l ’I .9 1171’’ 1 1 ” ~~’I’ .1 ‘‘0 941..’ 0044411104
11511 IIl ,’’1,l, . ’,, ’’ ’ l,’4 111( 11.11 ,180  HI “ ‘70049100
91’~5 11.71,’,l’. (‘ 5 ’,”l , ’ C’ft’F 1,19*4 HI .71 110 (93 074491
4457 091111,1’, ( I ’ l l (4,4 ,40’ , 113411 III 5< ~‘C~O9991Ci 43
1158 01,1,6’; 7191 ’,”,4419 ( 1 6 1 0 4 . 1 9 1 4 3  III .5. 41140451043
259 068996 26798 09*91309:499 HEY, (3444399600
44699 0611440 11454409, 0091099000 HE/ 0
4445 1  06191444 21191115 990919943000 1411’ 14

2452 4491899 4 1791804 091(1990000 HF 1” (4
2,9,7 991, 14* 9, ,;h,916191 01.11(49991(9(3 411 ‘~ (3
4445 4 9991)114 (94 ,9 1,41 43 41 04)911 1111(191 ‘91 / (301E00091
266 41I , ’~~99(4  ‘1 .1’)’) (1.’lo(’14ll,’41 HF V A
2456 1’, ~‘41 (, 7168 12 OOIIO’40190 HI>) 41

916/ 135581 71611 14 000990000 HI>) (1
(‘1- . ’’ (49171( 44 ,‘4 ’.9 16  441’ I’11’ l ’1 I ’ 14 0 9 4 ( 9 7 1  9,

‘1 . 1  (41115.2 ,‘*11’191 04399 ‘9f  “4 9 1 F 4 ‘ ,43038E099
‘ ‘ 111 l4l~ P( 4  1( 71,5.1 ( 3 . , 4 3 4 ’  7 4 4 9 9  94) . 14)9945)434

5, ’ )  ,114’, 11, 9 ‘41,11’ ’ I ’ l ’ ’ 4 4 ’ , I ( ’ ’ 3  9 1 4 71 .4 , 1 4 4 4 5 7 9 * 4 3

7171 ’ 4 141,71 ‘1 51 ‘3 . 4 1111 1 1 1  III, Ill “ (‘lIf I ’ ’ 1 9111

44 .’) 0*181.99 26826 449949 4 ’ , 14499  1491 5< (1440451440
447 4 99(1 ,4 ( 6 44611440 0 (9434’ 1 4 4 4 3  1 4 1 5 <  (‘1,04511499
4475 (49 “I I ~~~~~~~~~ l4,~ ,’ 7 1 4 . 0 I’ll “' 14,5(1 79 (9  1111

“7*1 “91711)99 5 . 4 1’ ;,; 0(104118(9919, 941  V I,

277 09181(2 .7 , 1 1 1 4  (40(1,1910,4(9 HI’; (4

2711 05111.4 141,11 “ 449999994,40 0 III 5< (I

‘179 0C~P,791 , 919111)11 ~4 l’ ,,1’ ( l(41,91 HE>) (I

1190 0$’, “I” ' ,‘*1R41’ (‘III ( (494(11’ HF7’ (‘4(91109904
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FOC AP-S V 10 ,03 P991~E 7
LINE ABS 99014R11’lS INSTCODE SOURCE STATEM ENT

4481 1367)114 .“1,5 .4 ( ’  13 111.fl(109191 94 1 X (1

282 06711.1 719147 44 91(9,10111~ 14(4 HF ‘ Cl

283 068)41 19 911446 ‘911134113,14114 lIE ,
4494 06111(4 716,1145. 00910(40440 0 E V  1,

2445 06111,1 ,-41’P. ’,,l (III) ” I HI 1 “6907*11910
2893 064954 “911’’,. ’ (4144,146 ,115, ,  III ‘7 4~~(49944I, (lIll

287 136116s ‘911” 9 0061(~ ’ ,t,~4 111 1’ ‘04 4 9 4 9 1 4 ) 0
288 0458(9 1~ .11.1-4 ’,., ‘ ‘ I I I 11143 0 HE ” (‘4)1 911110
289 061150 2(,14’~;) (~‘41 ’II1OO III “ (“90 1 1100
2999 068115. 261410 00021700 HEY 00021 1(414
291 068111 71919171 04399 , 141 043 411 1’  00941)OFoO
292 0644 (99* 26844 000400990 9’9[ X 11

4493 068(9 .7 .9918’,., 00491,4)0430 HEX 0
294 06991 4 449111511 99991349,444399 HEX 43
295 ~41 , ’lI 4 916, 1171, ,lØ6’l4ll’41,~ l(, HI’  91
296 068118 (‘(.91747 ‘3691 100043 HF 1 (4011600440
71’),’ 441 .11’ (, ‘5.R1’4 1114,31’l(69499, 199 1< (4

2911 0(1,11 ‘ . 5. 4 1 .  .. 494 1,9,1,441111)4 HE “
4499 068(9(9. ,;, 11, 11 ‘~~‘‘‘‘‘~~‘1’~ ’ 91 HF ‘5< (1

3999 96900 26880 0013440000 HEX (3
301 0699944 “1,111191 9900301091 HEY 91(40341910
302 05’1444 ‘ 6 , 1144  0(’43451 094 HI 1< 13813 4576999
‘40’) 99939e 19’, ‘919994’, 1 04 4 1 7 9 9 4  4 4 1 /  44 4 3 4 3 4 7  f4391
‘(04 85 (4111 44 1,0 1971 ,4111 ’.’l)ØØ 4 9 r v  c ’orsgioo
3011 9,69(1999 ‘.41,91 4.4 1999141 r, j4 43 HEX (30069100
3091 06”lOC r ’1’ 1)’12 00045700 HEX 00045100
307 4469991 91459494 00039919143 HEX 09903)41013
30)4 44917 70 711, 99.. 004391(34(4(9 HF” (I

70’) 441, 1 1 7 1  711 9’ ,”', II l,’1~ l1’~~’~ , (5 941 ‘71 91

“ 9 7 4 4  9 , 1 1 4 1 4  ,(4 ’7441~ 4 1ll4~ l11’l ’113’9 94) ‘7 99
9 7 )  9191”)) 9’, 449, 44,,’ 131lllC4(4~~l,,99 9 4 !  . (‘4

372 06’(18 5179444 (4439 1 1, 141194 449 ‘7 110110000
313 06914 916906 0014014000 l I l Y 0
314 06911’ 44119998 4300(3(44340 19171 43
31 19 0697(9 1 11110 000(40000 9411 ’ 0
3195 049440 291912 0(309143(49999 HE Y. 0
317 43l’, ’,191,” 7111 974 (4 (40 ’.’( 1 ( 4 1 4  H1~ 0007*11100
318 06971.4 71919191 0004190(4 449 4 43 (904)7044
31’) 0692*1 711.918 00(441100 491/ (“0411099
320 0697171 21,920 00179100 HEx 001 79100
321 069299 259442 00005100 HE X 440005)00
322 045921, “ 1 , 1 , 1 4  (30’lCl’, O O  HF I  00 0 4 4 5 1(4 ( 9
321 0459719’ ,“I, ’4711, 0007)49 430 HI .‘ I’Il11’.’1)I 4)14

324 091 1 113 44(, Q;;0 (90009191(30 HI “ ‘9
‘9449 Ø(9’I ,’ 71(,’4 ‘43 04344(4091,’ 4,9(9 7 (4
326 06934 (‘l ,’l ’l, ’ 0000(491990 f lEX 43
327 0459391 291934 40000000 HF” “
3448 06978 2* 19141 0011100690 HEX 4’1OF1’099130
329 09193 (3 2(1.9111 000000491 HI>) (4

‘4 344  061141, 291940 00000044(4 HEX (9
331 0693(9 44919491 000001300 HE>) 44
132 06940 4491944 9*000044091 19(9,71 91
I’ll 011942 7191946 0440 (444(900 HI’? (‘00011100
314 06944 44459411 440079100 HF:-1 00019100
3311 06941. 4491950 009,29100 1915< 00029100
336 069491 25’457 0(4(949101) HE” 401149100
337 06944 4491954 094071)1 &’O HF.”, (40997)4)443
3344 041915. ?9. ’7’ .*1 9,0009100 HI ll 099009100
3711 04594 (9 p4 ,’75.19 0000111 (40 HFX (40808600
340 996990 041)910 0990(440(90 19111 ‘4
341 06’)S2 441,9912 9,000(4000 HEX 99
342 06994 26964 000000130 HEX 99
343 945Q691 44(1,9116 000099000 HEX 0
344 06995 4411968 001910000 HIV 00(910000
345 99459599 7145970 040000990 HEX 99
3441 06991, 4411972 099000000 HEX 0
34? 069SF 26974 oooeoeoe HEX 99
348 045960 26976 00000000 1911)4 0
349 994594544 71719791 000343(900 HEX 000391100

3110 06964 269110 0990411100 HEX 0004111099
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FOf;AP’-S V1 0 81 *1(441 4
4111f F 9905. AD [,PE 5.5. 11957*10)41 SOURCE STATEMENT

‘459 069*191 ,1(,’ 4 ’4~~ 14(1”
~(’

E,194(4 lIE , 00(99,91440
I’S’ (“4 ,1’ ?l1’)”4 094~ i “19 (9 0 HEX (40F191~)0
153 06966 56,3911 , 9191434 ,r, ) 6 9 9 9  III” (‘0405700
954 0696C 2691)94 0004519991 HEX 000451430

‘41’,l, 0959911 71(,’4’ 0 (4 099~ ’~’I (‘69 lIE ” 000181104
‘7’ 1 9191070 p91’l ’ l(’ 430(4004(40 911 44
3117 0413744 ((( ‘(‘(4 9991430991400 HEX (1$
158 (41, 74  44(’l’ll. 01)’111111.1114 411/  0
399 13(,’(7*1 0c, ’~’ ,”  000(3(4(9(30 HE>) 41

360 05778 “.0(141 00110000 441>) 00110000
361 069791 279902 00009,09,9, HEX 91
39544 0979’?”. 270(44 414)4110’lll44Q, HEX 0
1911 4 C,’l/I 71)4,01, 91000949900 149 71 1)
4 414 0417990 4 7 7 1 9 6 12 OII146II2..(4 141 ‘7 44
I’.’. 06~~111’ 27090 46,4, 1’5. ”C) HE>) 0003111100
‘1( 5 06984 1 / 6 9 9 2  00(44’,l14Ø HEX 430045104
‘9717 06986 27014 000097440 HEX 0430439100
9611 4491147 (s , ’ 0 9 6  990 1149100 144 ” 00(909 100
141 ’-) 91919)441, 0 .94199 

~ “~‘l I 1 43O 4461< 000111990
‘179, (41 121 , ‘ ‘ 4 4 5 11 04 3 4 4 2 1 1 4 0  HEX (1IAI’9441100
‘4 . 1  041 - I’ll (( ‘1)11,11’ 43 11(1 ’, ’( ;I 1.’)) 441 ;.‘ (,43071;9 “0
47 44 116 ,9114, ( ‘7 0 04  09140(444099 94 9  V 44

I, ’ I (41,’1’41’ , “1)5 ,’l 000(’441s1491 HL/ 91
374 )11, ’ l ’ 44  ?I’C5 ”,’ 0910(943(400 4 4 1  / II
‘ l / ’ . (991 )9(1, 7 1 91 ,)7 1719,14111 611144 HE (5
‘4/4 4(1,91) 99 7 . 9 9  .; 009194 ( 9 ( 40  H5.71 111(1FF000413

377 4 3 411) 1 4(1 44799’94 ‘31399(5940(30 HF>) (4
‘3 799 ~~47’(’J ’ 9170 16 990199959900 HEX 0
‘17’) 091’(” ,I 44’/0’4$ ( 400040(90 94 91)’ )‘
‘98 0 13F. ’ I(s’ 27040 (4914(10(4(41) HEX (1

3)41 0*1’l69 ’ .1 , 0,) . 040071 414 HEX ~10008100
119 71 01111.4 ‘ ‘4 1 4 4  ( 4 ( 9 6 4 7 9 ) 4 499 HI>) (10019199 (4
7)4 1 04 . 16,1 , 717046 (1469”C” (l OO HE” (40009700
7114 4(1.9499 27045 009 09109, HEX 00(909100
3811 9699999 27050 09,009100 HEX 43439109140
386 0*1999*1 ( ‘ / 9 9 ’. ; ’  099 0’)tOO 44(9 .’ 9 9 , 4 (4 4 14 ) 4 4 4

1917 06941 ,! ‘.‘4” , 4  0001’, I 1,61 1)1 / 4001’ I (’ll
1918 091984 9 1 7 1 3 1,5 00991943 (4 (44 4 4 ) ‘ 0
3449 0694471 , ‘ / 1 9 ’, 71 000(4434304 HF/ (I

399 06904 274360 0(491(9001443 9 4 ( 9  ‘ 1)

399 06986 447062 0049900910 9411>) (9
192 994599991 44709’.4 00FF 09100 HEY (40110439191
191 9169434 27069’. 0091(909100 9 4 17 1  (‘9
394 0S9Pl~ 270*119 000043400 441)4 0
395 0698E 270’/O 000099000 HEX 0
3999 069*10 270744 0043409900 HEX 99
397 99119 ”71 27074 44099091E99O HEY (900990180
‘3944 04591,4 447076 00(40 9 9910 HI>) 910099)’0(4
‘599 09191 91 ?‘74’.”1 000091990 HI>) 0.90 0974443
400 05’l)4 44’/(49991 910907 94499 ASSCL HE” A $49071 ’0
‘0 1 1341 1’ , ,  4 7 / 4 3 1 4 , ’ 0 4 3 ( 4 9 1 ) 7 4 4 0  4 4 ( 9 .4 8 0 4 3 0 7 ) 4 1 4 1 1
411,’ 01, ’ ,’ ‘ (‘1’ 49 944 0 9 , 4 1 4 3 7 ) 1 1 8  111 , (100 (91141 ,
44) 1 9169*1(9 2784445 439,0990(9(90 HE ,) 008001 9499
404 *
40’, 063)40 44’/9199)4 ‘3(4(411 ,’ II I) 4,4 1 13 004•’ I’ ‘,C1 411

4996 43’,Q7)? ‘ ‘ ‘ ‘‘ ‘ I ’ l  000’,”.”.OO III 1111(1 ’ ,’
407 ‘ 11,71,4 2741 4. - 910945’.’ ‘‘13 II ‘ l1I’ 1~~’

409 05,1’,, , ‘ ‘ 41~~~4 43,~ l 4 ’ ’ ’ ,l41 1 4 1  4 ,. 1(31 , ’ , ,,,,

409 96908 27896 099059940 III 09095500
470 4341 , 11,1, 44799991 011(11771,6143 III

4 19 (4( , ’~~), ( 27l~~0 ‘9 ,141’  1 ,1 14(1 6 4 9  4 11414’ ,’ . ’ ‘(1
4 744 0691,1 27719? .41,14’ I ‘ (‘ 13 419 ‘4 .,,,4’ ‘ ‘ .111’)

47 I 0919(90 44 7 919 4 8114~ ’ . ’ ‘ ‘~~111 I I I  4 0.l~ l ’ . ’ . ’ II’

414 4445 II ,; 27I~ ’1. 910495.1,430 49 9 4 444)111,5.611149

415 095964 2179091 49,095.500 44 (9 < 44005415(10
4199 96916 71’) 94 088655*0 HIX 08*91111100

4 411 041912 ‘ ‘/1 I? “lsl’ ’ . ’ ’ ,,l, ’ 4 4 9 43154’ , ’ , ’ , (4,4 - ‘

4 111 9969(94 19~Y I 9 4  44418 ’ ,~~, ’ , 4 ~ 44 149 )4 41(5 94” , ’ , ’ ,~ 1’4 5.
4 91) 4~~ l((9 (, .‘ ‘7 9 7 1, 1’1’4’5.’ ‘.4914 94(9 ~ 91~ 91’ . ’ ‘ ‘ ‘ uI
4 ,’14 069(9 F .‘ ‘.‘Ill F  091 ,1’ , ’ 1 , 414, 191 ’ 4’l..,’
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L.119F fIR’; ATl f)P1 ‘1’ . IN’ , F ’ ” t ’ I 909343*1(9 STAT EMEN T

421 O ,,’(I~~l , t: ’, . ’ o 1~~I111 ’ ’  ‘ 1111 9.9 9 ’  ,lll~ 1~

447,’ 06’,1F 47 .1,’ )  ‘1: 9,43449 55 (44 949 71 41111)1515.141)

4711 9 1 9 1 , 1 9  4 , ,‘ ) “ 4  ll94(1I1’,5419991 I I )  ‘1 (31..)’,’ ’  ,.,,4

4, ”,) 411, 11 9 , , ’’,’) ‘ 4 ’ , ,1,l, ’l1 l , ’ ,, (4 949 . 91,1,1’

40’. 441 , 1 1  ‘9 .7’ I ‘“ 1 45 , ’ . , ’ ’  ‘ .1)1) 9 4 1  ~~~~~~
4, 1; 4341. 41 ,, ;(;‘7 l ’ 5 1 1 4 ’ 1 1 1 1 1 , , l41  Ill .‘ 111111’ ,1 - ’ ,, ,’’

~~~ ~~~~~~ ‘ ‘ ‘ ‘1 ~. 0111’ ’ , ’ ‘ 115 9 4 9  X 1 111,’ ,’ ‘ ‘ ‘ .1

44499 0419 (1 I ~‘ . ‘ I  ‘I l11Ill l~~ ‘ .l,l, I I I  -, 114)l~
4,’’) 1’91141’,’ .‘ . ‘ ‘ I ,  I’ll,’ ’ ,‘ .‘ .1411 941 • ‘ 15,1411

41)’ l51’.6.’ . ‘ . 1 7 1  11,1 411111 ’ ’ . ’ .15(1 HI>) (‘(‘I-I ’ ,’.’ ‘I,5

439 ~~‘‘~~‘“ , ‘ ‘, ‘ I  ‘1’’ ‘7’1111 ’ ’ ’ 1111 I’ll’ ’ (111 ,41,’ , ’ ,. ‘14

4 .1  4 11 1 1 1 14 . ‘ ‘ I I,  ‘ ‘i’’’’’ ‘ ‘ ‘~~1~ 14(1’ .;
4 I I 1 5 4 1 4 , 4 1 ’ ’ ‘ ‘‘ 14 4  111141’ l .1 ,41(1 Ill “ ,l1~ (j ’ ,’ 1 (III

4444 0(1,6441, ‘ ‘ ‘- ‘ I 11, 0(443’ ,.1,110 III ’ 5< 141414’ , 1,5.1111

~~~~~ 4397(1)3. ‘ ‘ 1 ’  I ~~‘ ~~~~~~~~ ‘ .1111 
~~~~~ 

l5l11l~~, l . ’ ,,l(1

4 191. .49.1,111 I I’ . ’’ Ill’,’’ ‘ ‘ 110 HI

4 I . ’ 4 6 ( 4 9 9 9  , ‘ . ‘I ‘ .17 (11111’ ‘ ‘ . 1111 III ;.‘ 1,1.11’ .’,’ I’ ll

49 9 19 (99161,’ ‘ ‘ I  ‘ ‘I ,114911, ’ , ’ ,llIl I l l  ‘ ‘ I,,, .,’ 1, 7 4 1 4 ,

‘ 4~ 0641,1 I , ‘ ‘ ‘ .1. 111541’ ,‘, ‘ ,,~ .4 I I I  5

4 4 9 9  46011. 71171 58 4144 4’17,’, ’ .1I99 HI)’ ()0055’,0(9
4 4 9  064 111 , ‘ ‘.‘ I .0 (361451 ,1 , 1 ,,,,, 9- 99— ‘ (1,1,1’ ;. . . . 1I4,

44 19’ 4(1.11474 ,; ‘,‘ )  ,, ‘ 444141 1 , ‘ , ‘ ,,191 4.9(9 / ,41
_
l,l”,’, ’ , ,lll

4 4 4  (491,611 ,- ‘ ,‘ l(  4 11(111 ’ ,‘ . ‘ .,141 HI “ I’(lll’ ,’, ’,,’l ’

4 4 4  ( 4 6 0 9 1  -‘ . 7 4 . 1 .  (311l” .’ ,’ .lll’ 9- 19 “ (1Illl’ ,’

4 4 5  Ø1,~71’1(’ 1 77 1 6 4 4  9 9 4 Ør , 1 , 9 744(4 111 5< (109955500
4 4 9 1  01,1’, , ’ .1’ . ’ )  111 (5011’ .’ , ’.(4 44 I l l

4 4 / ( 96 4 54  I’l l ‘,‘ ;‘ 4I3VI ’ ,5 5 4 44  14 171  (19405’ ,’ ,4,14

4499 43(119,.,’.’ ,7.’I ‘.‘ - I (11’,)’ . 1 , 1 ,1491 HI 5< ( ‘ 1)11’ ‘ ‘ .911,’

4 ” 9  06(1294 ,7 1’ I “1, 0(91441541430 HEX o(71’.’,”o(’
450 (11.14 . ’ . ,  “‘. 7  , ‘ “ 1314,’ ’ ,.1.1141~ 199 ~
4 9 7  05 4 . 5 <  ‘ ‘ I  ‘ 44  043,” . ’ . ’ 110 III ,“

4544 064119 1 I’ ll ’ ‘ 45” “.91411 HI” c’990’s ’~ ’~ Q’4
45 ’ )  06(4 143 44’/ t 41 4  (9999-j r, l ‘ (‘(1 H I -
4 54  (94199 1 , ’ 07 1  ‘ I I ,  l5l44l ” , ’ ,5.(4 4 Ill 5< 0(1051154(4
4’;” 06414 ‘ ‘ ‘ ‘I “1’ (‘1’41’ . ’ , ’ .44 ( )  HI>) (414 4 ) ’ ’ ’  4494

4591  94 1 ,1, II . , ‘‘ ‘9”1” .40 l’’.’, ’.I’(3 ~9I  5 99(945554343

457 (‘I I, I - ‘71 ‘I , ’ ,I0,l’ , ’,’ .,40 141 5< 914)4)55500
4’ ,Il 111,1, I Il ‘7 )  ‘1.1 (5144l’ ,’ , ’ ,I’1 911 III 04)055500
‘I’ ll (1l ,,~ I ’  .‘ ‘. ‘ I ’’ ’ . 71’’’’’ ‘ ‘ ‘ (‘4 ’ Ill ‘1, (‘4055 ,00
495 0 011(3 19 “ . 9 , 1 1 ”  0994455500  HEX (90411554343
444 4,1,6 .1(4 , ‘ ‘ ‘ ,75 ,~ ( 5 4 l l l ’ , ’ , ’ , , l ( 3  I l l  -

,

41 ,7 0*1,44, ’ ‘‘ ‘OIl , ‘ 1414 11’ , ’ , ’ .1119 991 5<
44 1 1l1 ,~~~,),) ‘ .1 1 4 4  iOt , 5 . ’ , ’ ,~ l41l I I I  1 45(4411 ,1 , 1,~ 1(4

4914 4 1 1 , 1 1 4 1  ,7’ , ’~ ’ l ,  ll,1ll’ ,’ , ’ , lS( l  I I I  - ‘ 0,40555,34
4915. (‘4 ,41, ’) , ’ ,~

‘,‘,‘151) l4,5ll” .’ , ’,,4,4 9 4 )  ‘1 l l444141,’ ,l ,~ j (l

46t~ 19,f~4,, ‘ ‘ 9 1 9  I l4 l4 l41 ’ . ’ ,I40 9 99 ~
4917 (16 ,1,4. 1 ‘ ,‘~ , ‘ 1’.l’ ,,

~ . ‘ . ‘ , l~ 4’ 9-415 < (~ 414’,’,’,(4,,3
41, ’! “),.,ll 71 ,7 14  ‘‘III’’ , ’ - ’ ~I’ Ill “ 0944) ’,’,’ 19411
‘1174 *
4144 0..4 ’~~’ 47. 7 1 ) 1 . ‘.1(1 .074 ,41 ’  OTRTPT 1.0’ 1.t , l’iI.III(TP( PUT ODOR OF 39142 INTO (<2144
4’,’ I ( ‘4 ,41’  1 9 , 7 9 1 ’  4 4 1 . 4 4 3 4 4 ( 9 4 )  1 ,11 ‘I , 144 , I 081 (1719 STRI 1190 (.0*1 OF THE 9920(3941141 (.1ST
1’,’. ’ 0*14’,,) , ‘ ‘ . 1 ’  1161 ’) LX (1 9.1
4 7  I 149. 11 ’ , ’ 7 ‘1’,’ I 07499

479 4l ,~ ,’ ,( , , ‘ ‘,‘;‘,‘,‘ 1.1,1.. ’ l l (491;’  t Ill’ 1 , 44 , 11
4 7 4  (

~‘.A’ ’ , ‘ , ‘ , ‘ , ‘I 1 ’  “(“II’)’ ‘.I’ 9 . ’ 139 9 7 1 1 7 9 4  P 90 ( 4 7 E V  TIll’ #1119819 00044
4,”, * TRAIlS) I” 194(91 ,,PIIIIPII !‘ITS
47 4 , (4 1 , , , ’ ,’, 7’ ’ , ’) , ‘ .. ,‘ ‘ . ,, , ‘I,~~, I I’” 4 1161’’ , ’ , ’ 44 , 11

4 ’ ,’ .’ 9 9 , . ,’ , . ’ ,‘‘,‘,“,!‘l II ’.4 ’11’’.l0 (“1199 I Ifl 4 1 4  9
4’,’,’ 4 , l . 6 ’.l 5 , ’,-’ ‘4’ IF 111’ ’ l l III ‘ - I ’ ll 414 p49 ,’:I 4
479 116.1(4 4’ ,‘‘‘ ,‘ 9, ’ 911 ,‘ ‘ ~ ,l5(4, ’ 111(91 1 . 9 4
480 0(1 , 1 ,4 . , ’ ,‘ / ,‘ 14 64 1414 , , , ’ . ’  I I I  X I I  91
4 43 1  *
4)9 ,’~ 9991 419(14 ‘ - ‘7 II. 14 014 ‘9 440 ‘;TRT LDA
421 06(391*1 ,‘ , ‘ ,‘ I” 4 5 l~54 11 * 4 4
424 (‘6.,,., 7 ‘~~ I” 017(90
444 4 (‘I,. ’,’ , ‘, , ‘ , ‘ , ‘ ,I,, ‘ ‘~69.. ’/~~R 51(1 ASP DIN
419 ’. 09161 . .’  2 . 1 ” ) , ’ 9 4 9 1 1 4 1 ,  ‘ I I ’ , 1.96 fI ’ I ’Dfll

a — - - . . - ~~~~ . , - .



FOCA P— S V l43 ,83 91(4119(9 (9,
L!P’I F ADS ADI)PFSS 119111*10 (411 SOURCE STATEMENT

486 06A6C ,‘)‘,‘,‘14  9441)06 /1)44 MLF PLF’KT
4 197 996661 71’/,”41, (4444) 911>)
4819 041 .1.1 ,‘1’.’,74 ,’ ‘‘0(4 4
48(9 0959974 7/71414 ,‘41 1411,, , ’) l (  (11)4 , 19119)
4439 9111,0? ? , ‘ ‘, ‘ , “ .O 114 11, 11111,1) AD IJ 0 , 91
490 097(174 ,‘.‘5’.7 II’ II SLL 1.
491 06(975 . 1 , 5. 3  .5 , 410
491 095(4711 ‘1’ .” 4 (444114 ‘I (I, ’ ADO SCLCT (9
4944 994(475 ,)‘/,‘.~~91 1( 434 II 1 4 STA TEMP
493 061I,’A ,‘ .‘,“.Q 14043974)915 LAF ASSCL
4 9 4  06A7C 17’.’ ,’ 543  996” 1( Lil A 9
495 06A7D 274461 *704
4911 ‘91471 1 7091? 1.(44) I[ (4 19491 9 , 1(9.1991 (<449 • ABS STR11NO ODOR WI THIN ASSCL
41*6 045080 4477164 34008000 LAF TVPS TR
497 06080 274466 •SCO LilA B
4943 O 6AOD 2744457 0700
491* 091(384 27268 6*1403(906 IMP 8 , SCLSA INCREPIEMT TO THE SCALE STA RTII ’4 Q A DD R
499 06098 a7a?e EcB,310a LOX 4 . SOLGTH
59,0 045 (9843 717272 45*1230001 1194.1 4 ,, I , M
601 09141,84 : 7 1 14  140(104 (191 LDA OIILS
902 06118C 2771/6 3C400000 5199 0 , 8
5993 0644411 4479979 14490000 ABPDL• LIlA 0. 9
604 06(190 2’/?P0 *14404,43091 L”P 91 , ”
505 06092 19’ .’.”.” I. 443(49149, 514 0 , 44
119145 9113494 5.41 4, 4 .‘~ 4 ,’, ’ , ) , 1111’ 6), ,” , 19
‘.11’? 411 .4 ,1, ,‘ ,‘, ‘ ‘‘ l’ , 1’ ’ 4. ’ ’’.’ 1(1 T I l l ’  R , 117 ,M
508 469998 , /4719191,1 911,dJOuOl 11114 4 , 1 ,91
609 06090 a?290 4541045(34311 iLl AS PDLP
11 114 9995(36)1” 19” ,’79 ,’ )41’ (’ ’ ’’l . ’6 I’ll C,H9 - ’i
‘ ‘11  ~5I ‘ . 1 1  , ‘ ‘ ‘ ‘ ‘ 4 4 1 . ) , ,  ‘‘.1, 111 ‘ I I ,  4 1 1)
4, 7 , 4 ‘4 ,,~~,44 , ‘ ,‘ , ‘ 4 ,  .1,11’ ,’ I’ll I (II 1’Vl.’’ TP
9 7 9  1 914 ,11(1, ’ ~~~~~~~~~ 11 ,, ’ I l  ) “ I’, 71
I 9 4,l,(,(~ I , ‘, ‘ . ‘ ‘ l ’ (

‘.14 11 .11, 1 ,1 •~~‘~ ) 911 ‘II) ‘I (‘4 liii’ 5 , P9’ MI4SA
5 . 1 1, 11l,I , f ’ ,( . , ’ ’, ’ 4’.” ) ‘ I l’411 ’ ’ ) ’ 9  QEFMK 1, )’.’ 1,51.1919-,
9 7 7 4  4” .116’ 5/  1,11 ‘ 4 4 4 1 , 4 1 5 4 1 4 1  SIl l ” 1.4 8

41141, I’ .1 (111 ,1,491 514’, 41 , 44
51’ , 941 , ,’,,,, ,‘ ‘,‘ 4 l ’ ’ ’ I , l I’~ ’ ,.I ’ (’  P 7 4  “.1,910T H
1,1~ 1 I 5) 11

91 194991.85
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FOCAP-S V 10.03 PAGE 1
1.11911 (9811 ADDRE SS II4STCODE SOURCE 99141111111191

139 * COMPASS - -  SLJRROUT !NF TO GENERATE A HORIZONTALLY MOVING COMPASS TAPI
140 *
147 00002 44 NAROX ? 4111!) 44 THE ‘90 , 011 ARGUMENTS (TIMES 43) TO (*1 (<FIRED
1444 0643? 211660 0591 COMPASS
143 0641? 256543 04043949*1 PIP 6581*119
144 4)954)4 pr ,,, r ,~ , 914 109174 (1 14111 ‘1~~PrPT
146 * STORA ’.1 FOR Xl 199 or ARGUMENTS INTO THE ROUTINE
146 03(900 1118744 941)13 1 11)4 API3LST 9V1184X. INPUT (FL. PT, MAX AR’) VALUE - 3950.0)
14? 03191 15R’J? DSPL, FOu TEMP
142 (“ II I,. 1SR’(.) RDSPL 11)11 119-191971

14’) 91197044 3 14454  SCLPOS F u l l TVRSTPI21145
150 013475. 25654 00004000 HDGIN I’I C 0 STORAGE LOCATION FOR THE INPUT HEADING
151 0641” 71*16”,c. 4)4044344 THPTV? 1)1.91 12,0
152 061 111 , ,-‘9 ,1714 4 9 ’ 1’.114 ’ ( ’ )9 61 (‘ IC ,‘1 11 140, OF BITS’DEGRI19E
163 0641C 256910 800004300 9159 HEX 80(900000
164 *
155 *
156 99
157 439541(9 44,6462 071170(90 I4DSSCL HF>) 071*17000
1699 0644(4 ? ‘ 1 . 4 1 4  43)199715149,4 III .>) “ 94148804

‘17 064443 097511,6 4114’41”5l ’.1’9(4 III>) 4 30 4443 )1 8 0 43
16(4 196144 “.1,5.8 41 i0~~1’1’ (4 411/ (3 ’14156I’,’9?(9

761 095415. 715670 007, 1 4 9 1 4  III “ 0061711482(4
16? 064419 29711771 0842881970 HI.’. 05(344543444
163 06444 .0’.5?4 4 3 7 1 1 ’, ’0 ’0 9415<
164 0 1 34 4 1  5r11,’,’4, Øl51I l”ol l ,743 HEX 1404013)’71I3
166 09144 4. 54 .1. 1 5  009451115, 4 1  HI>) ‘10010420
166 04.4 5(4 715* 1.444) 1141(l1’ lll l.70 III 5<

967 ‘F
168 4364S2 261302 04303871741, 94 171 001911971/41
169 06 4 4 14  7111694 4 3 4 3 ( 9 4 4 9 1 4 0  141 ” ‘9 ( 4 0 4 4 9 1 4 9 4
170 ( 444 r ,(,  ‘~‘141(11’, 1’llll)’If,I)3 441 ~‘ 043414(4 44.411
171 4 4 , 1 .5’ 5 , 1, 50 43 (’8 l ’,, ’’,’11 HI” ‘~0’ ) I ”,, ’;’ ,,
1771 05.4 ’ ,,’, ‘‘ ( ‘141 4112115’ ,! (14 HI ‘ ‘‘‘‘‘‘111’,I ‘‘4
17  1 064’.’ 5’ .41’l , ’ ll0”I 4 5 4 1 4  941 ’.’ 4(9 0 44 : 14

174 (1) , .)’  I , ‘ l , 1Y(~ 9 41 )15 ’  l S ’ , ’7p 9- Il :.: 11(21 ‘I’ S)

7711 0 9 1 41. 4 p’ ,6’l,, (l1I5’11~ l41(l0 HI  ‘ l”Oi’ll)l,lI’lCl

I’/ l, (51’ 41 ,, ’ %~~,1,’ lf. ’ (10’l,O O, ’(lIl III ‘ 01”I1’ 01I , ‘(I,’

177 941 ,4 1, 9 ,‘~ .‘,‘ 410 (1115,0(3, ‘ 1141  4- lI ‘.‘
17)1 *
179 0454691. 191570? 0000440071 III .’ (1001100044
143(3 064~ , ’ 715713 4 ,,c100,,)s,, ’I III 71 ‘9140)5 (99109
181 0641,11. ,)‘ -,7111, 4141~ 5 4 ) 0 I 7 05  HF “ (‘ IIOISO91III ,’
111 ? 01341,’ 57 ‘ 0 1 9 )  0 150941 110;’ 411 ~
1441 0646(9 11977191 ‘I’06’ .”0, ’ I’ll (12,0(41:011,

184 916470 715 7971 (l’1.l(l , 11(15 HI, :’ ‘ 1 4 0 00, 0 0, :

185 0647,5 25714 0800704*2 HI>) (4)1919920)35
186 099474 25116 (9)1002000 149- 41 (91999997191 (4(9
187 06474’, 26’7lR 0114302000 HI )< ,4 314197’I,’ l,,, I!

188 06478 211720 011)0(4204140 144 71
1489 *
190 09547(1 4411744? 440000000 FlEX 2e000000
14)1 06476 4311724 430499(98091 141 >) 71914434 ,34343
191* 06471 257291 00000000 HEX (4000009199
193 06480 7157719 (10(34400019 HI>) (14313714545044

194 04542;: 2’ 7’ l (9  4543412 011099 HE ‘11 1-l’4 ’19;11,114’1

195 013454 5577,7 5’144l, ’41141(714 4.49 5<
14)6 064P( ?‘,‘/34 7 1 , 4 ) 0 4 4 4 4 4 3 0 1 *  149 ” ,

197 064171 29777,; O(9997143(1” l) 94 9 1 910(9440 )3435
198 0648(3 25/75 8001443008 9-4(9 1< 90434300011
199 04548( 257491 84020000 IllS’ 8(9071004)13
200 *
4401 0454 51 1197/4 ,’ 4309 (900 0(9 HI>) 4304)1091094
202 0954943 211744 01991499(90 HI>) (919000(9,3
2433 0649? 435746 0094300430 HII X (90900400
4404 06494 29745 0091100430 919 47 004)F00H0
206 061)9 2575.0 008100843 HI 5< 1)08100430
206 045498 4467644 008104380 HE> ) 0044*00543
440? 0649(1 25754 01(1109980 HI

,, ” 4901101480
4308 0644)6 2’S.”.’. 000001980 HF>) 1900000430
440’) 045411 ,?S’,”,R 0(943014090 HEX 0(97100084
210 0646(9 47977(1,0 002043050 HI” 0047,9104)891
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FOCAP’S VIII 01 P44W 2
5 9 9 4 ( 9  9991’. Af l t~P1SS INSTCO DE SOURCE STATEMENT

4321 *
21’ 064647 2571,2 00001380 141>) 00001 1,50
Pt ’ S  91454r ,4 5’.74:4 1 4 1s , 5 9 34 4 4  HI’ 4 3 4 3 9 4 1 1 4 1 4 9 4
‘I 4 (1914,.’. /7 ’171,1. 111111014 .1 (5  H E X 194)40144,4
,‘I’. 04,499)1 715761 (I, ’150, ,440 HEX (4,’0(46.140
2 7 9 4 1  01 ,4 , ’ , , ’ ,~~~~~~ 5’/ . ’ l1 0.44417440 H I >  4’?’10I41.1
.31? 1 3 1 5 4 9 9 ’  .997 .1’ ‘~. ‘ ‘‘l 14 4 9 1  4- l I 5< 11. 0 1  III.’
‘ I I  434 , 41,1 ,‘‘.‘7’.’4 11 , 11411 1,41 HI ‘ .7 44, 5 41439 ‘~~4

7 1 1 , 1 1 , 4 9 4 , 1  1 , 7 ’ , ’ ’, ‘I, .041~~~~ (1 HI’ “ 11 , 414150  1l1ll~
.41

.741 “ 1,4 11, ’ .‘‘ .‘/‘,‘“1 1’ ,45.,l:’,4(5 HI”, 115 0410, 11,1

r’ ,’l ( 1 1 ,4 4 4 4  4 4 9 7 , 1 5 4 1  II , IlllI1~~ 4 111 HE.’) L, , ’,lilO . I,I l

25.-’ *
‘71 I 445 .49 - I l’. .5 1 . 782  VI.I’,1,,li0’I H ” ) 4143000(1,,’’
224 06488 5’,’.’.,4 91,.94i~oo1’) I I I  ,‘
2297 064)1(4 P’ , ’l’(, 00430944 ,29 HI’ >) 910440013?’)
251 , 91619’) .“.~‘‘.145l ‘41,14 5414’l HI,’) ,‘ 41(14415045

22? (9914l’F “ . 7 7 4 4  ,‘11l144151l’,’( , HE’ 5<5.14471.44 ’ .’ ,

2219 061,, (9 .:‘. / ‘~.7 243.’ ’ ’’’, I1(2’ I I I ’ ’, . ‘,I(5(4,” .’’ ’5
19977’) 44 1,41  2 ;‘l,7. i4 .7145.1’ 4111 ’) 41( 9 4 7

25.’ (5, 4 ( 4  . 5 , 7 ’ , , .  5(5,1 4 l’ ’ l l (, ( )  4 44 . ’’. ,‘ ‘I1C’01’,l,p~
239 064613 257% 200011002 HE” 200080 (92
44 4” 431 ,4 .  (14 21,91(99, ,‘411974’41,41’ I’l l’ ’.’ 2:I’C,Ol’.F,,,?

73) *
234 “164C(’ 258(32 I044(’OuØØ HEX 100009100
2)5 06441’ 25)3(54 004)44011400 HIS 431)4400(1940
1 9 ’  5~

’. 064CE 2971*1,91. 00111143,100 4 - lI >) 0(100091(50
4437 0641)0 25802 100241020 FlU’>) 1 00800710
238 064D2 25810 143918 0071.0 H I ’.’ 1043 801119:14
239 06 4 1 )4  2 7 5 8 9 ,’ 1(108094710 4 4 1 4 7  1 0)30141’QI
4440 0641)6 ,:‘,R 14 109,800450 I’IE 4’ 199014043710

241 0641)8 21181’; (90080071(9 HI>) 000990071,0
2444 0641)4 “5.1,90 0(108041.20 HEX 00080020
4341 (464 1)6 “.4750 000043(320 HF>) 40043091710
244 *
.‘4’1 01341)1 2’)8’2 14(9 143443099 HEX 141:4150000
246 091411(9 “.R,)4 1144,’,,c’.1’ HEX 714443(9430
474’.’ 091412 2’.?.:. l(944”091(5 HEX 10440000
2491 441.41 4 ;:5.lS;’9 91,44 ,15(1(1 HF)” 16440,97141
249 06414. 715.9130 134413,5(90 HI > )  194405094
250 91134118 250 1? 71444154443 H E S S  1 1 44 0 4 3 4 3 0
267 064 11(1 25834 01 4844,500 HEX 9911380200
252 06411 : 5”.  I’l1l’(11, , ’15(4 HEX ‘0(9910719491
4453 09141 U ‘

I ’ l l  ~47 l’l41”I’’,:0Ø Ill / 04343434371 044
4354 4391410 ,7’.R491 0(II’4 (1l1,’,1,’ III ’) 4441)10471013
255 *
266 09 4144 26042 910l4 ;’!, I 1114 HI~’ 4(3071)9- 4343
25? 064114 211844 011410544(90  HEX 440439,504343
268 916416 21143471 043009000 HEX 440009000
269 0914113 751*41 0)1011100 HE7~ 4411411140
2110 434,414 2’,P. ’ ,(l ‘3)1,0101430 HF>) . ( 4 1 ’4 1 4 l 4 ) 9 ( 9 0
261 064E ( “.1.55-) 099071(11043 HI>) .15544 /7431 ( 911
4362 091411 ‘5941,4 0P0431E00 HF>) (‘502It97~0
26) 0951,00 “.1456 0800141,011 H EX  0)18004)00
2914 065044 259158 0800154*00 HEX 08002(1910
4366 011504 25060 080020430 HEX 080020990
2691 *
267 045506 .7, 91.2 4440099 Ø3I,  HI’ >) 000’1001F
4468 9 9 1,0 4 4 . ~~ .1154 00(90(9(450 HE>) (145.1(143(4 , 1(4

269 1l71”,~499 .7 ’ .59.5 04,4443 ,50 ,543 HI>) 45 4 4 4 4 4 4 4 3 4 17 7 1 4

270 434,’,’,’~ ,“,i’4419 :1c14,4, ’l.l, 4 4)  HEX 1400430447%
271 04*6011 ? .R’/ O 15444371’.(4440 HI>) 0439424344443
2771 1341 , 10 .797947,7 “oo,~ , u,,’41 H F>) “ I’ ll

273 09197 1? 2’. ‘ . 4  “llll. ’(’l’ ’,l 4- Il 4’ ..‘,s:o.’ 11
7174 061114 ,“ ‘ ‘ 4 1 , 2(141,”1l411343 HF > )  ‘ ‘ ( ‘ 4 4 , ’011,’I1

275 7991’; 9 9 ’ 71’,1~’,’)1 2I l41...1114414 .4 17’ 0 (947145430%
2’/6 1”’ ,’ , 9 8  ?SPP, ) ’ ’o,s1’, ’, ,0Il 4 - lU ”
447’? *
27” 091)’ 1(9 43118(92 004591111,41’ HEX (11’04140(I9999

P79 01,”, tI ’ s ’ , ” ‘:4 l’~~ll4,l(1.~ 4341 I’ll’ V ,‘“‘ (4~ ,4)4)0V~
4300 4 4 ) . ’ I E 2’,)’PI. 44009414’1404 III >) (‘4304004143
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FOCAP-S Vl8.01 PAGE 1
LINE (3917 , A DI)PUSS INSTC O D F SOURC E STATEMENT

281 (91.’.044 ,7’,1,.:4-5 ,5o,:4,4’ ,,’ -,17 II)- > ( ‘ 1 ,97501’ ’ ’ .,

2844 1541,’..),’ T’’ ,14’j 41  430 , 00(45974 HI “
44993 06524 ‘ 9 7 2, 35  ( 5 4 7 1 9 ’ Q nO % O  HEX 41”,’l7141” ,,
284 066291 25894 00200080 HEX 4 4 1 3 , : 4 3 1 ’ , % 9 4
285 0652% 7 1 9 7 4 4 ’l f .  4 ( 94 5 0 0 4 50  HEX 431,’1,44,17(,

4486 06621. 25598 0,’ 51.’~’(’(1 145 . 47 4)02043 (32 (4
4487 04552’ ,:“.91’0 (9(12409,449,  HEX “ (‘ 19244.41-10
288 *
289 06621’ “.70 .: 47110000 HEX 477 10 19 4 9 4

290 065)0 26904 689400(400 HEX t R(.00~ ’,s (4
291 04551? 4559(46 48(1084300 HEX 4840004345
292 013534 19:7.971? $84410800 HEX 41*RC0880
293 0455 ,1, 5’,7Id 4857108043 H1.X 12 9 9 4 4 04 4 1 4 0
294 06538 ?5”I2 489920800 HEX 48820(980
295 04951(1 “1)14 1 71104300 HF>)  E73C0000
296 0445391 253113 00014040(9 II),” 00140431)Øo
4497 9197 , 1 1  5 9 7 9 9 : ’  (‘ . 4 0 1 , 9 7 01 4  141:1 0440001500
2959 06640 , ‘ 9 7 l , ’ ,4 17 0 , 4 1 1 8 4 ) 0  HEY 045000:700
23’) *
300 0664? 455922 001141700 HI’ >) 0011671)0
301 06544 4559,44 00322880 HEX 003244880
3044 01364 1 3119291 00 1044880 III: ’ 00 143 2 ) 3 ) 394
301 01.64’>) 29705 - 18 20104082 HI’S’) 440 104 882

5 304 4)65199 ,7’ , 9 143  20102111*2 HESS 5010111152
305 097’4 1 5<’97411? 2 4 3 9 1 0 5 4 3 ?  HF.? 71111101152
‘34345 (117.4 1 ‘ 9 7 7 9 7 4  2(91(31 702 HE? 249391E,’,’045
307 066’ 1’ S”,’)”(, /7 )441(94002 HE? 2 50009405
308 435.”.”.c97 ‘97)19 20042002 lIE>) 20003002
309 06654 25940 2009150412 HE:’) 5043080045
310 *
311 065591 25942 000091473 HE”. (30440474
3144 04511117 25944 00000(8(4 HEX 94’~Ø(40(5(1
31 ’S 0135111’. 259491 00438040 (1 III’ ( 1 4 3 4 3 9 1 0 4 0 9 9
394 065541 45694 8 4 3 4 ) 0 8 0 43 3  HI ”) 00 0 1 10 473
315 06551 25950 004480408  111>5 43045904(343
316 06560 259972 (30080488 14E47 0009104118
317 06691? 259114 00000173 HEX 00888173
318 06554 259513 00000(400 HE>) 14 40 2 0 9 , 0 0

319 065911. ,7’.3’,7 000110020 HF>) 00080028
5320 Ol.’.I.(’ 715 )644 0805(99,20 141 >) 4300500,40
3441 *
3244 09151,9’, 25962 1009100431 HE” 104300(907
32’) 4 3 1 ’ 5 . .  ,“1”(41-1 0(1004144747 4- l I’,’ “(4(1,4,441, 1
34 5 4  (91 971 ,1 25761; (4004(900 1 HI’ 43000(5(1 111
325 0135/0 ,4r,’)41,”c ~~~~~~~~~~ I Ill” (‘ 0 7 0 4 4/ 7 0 1
72,9. 911,5 / , :  1 , ’) ’,’, 2(,%044,’0I HI “ . 4241, 94 , : , ’ )

327 06574  S ’ S . ’ ;: ,:ol ’ ,,,’ , ’14 1 HI ,‘Cl”0(171ll1
328 (55’..’l. : 9 7 7 ,4  ~‘0’ 7 ’ 4 , ’0 ’ I 4 - 4 1 1 (42. Cll’ ,’.I 3
3)59 04597791 44’.9 ’1, 00241024)43 H E X  04)43 4302043
3 1 4 1  439197/1 ,  ,1’ , ’ J l ’S  44 ( ” : 9444204 HI 47 ‘3(984071044

5331 065/’ - ,74’))’ l 8(9)3)444/74)0 HI>) 4(943444344044
3371 *
3353 0456/1 5-”.’l”2 3174)99000 HEX 3170434300
3534 061180 5 9 7 4 ) 1 4  11(’5”)4”4714 HI>) 44.438504340
335 06685 26986 20880000 1414’ 299880000
336 06584 259998 362)124043 Hr4’ 341959440910
337 439197~~91 445 1140 (~,‘71,,(~(30 HE> ) 0288440430
3530 065899 26992 43718820430 HF.’ 04479,45000
339 06586 26994 911. 702,000 I’ll>) [167071000
340 065)11 297991, 0940045000 HEX 0000440910
341 06581 26Q~ 8 (‘0002000 HI>) 9480419100
342 00690 4460079 050029900 HI’’) 0004549943
343 *
344 06592 4491002 430471100 HEX E~e473F430
345 06594 2914)04 0431)799400 HEX 914CPA0Q4l)
346 06596 2450091 00442000 HF>) 9943402(400
34? 06598 26080 43049139709 H1,~ 704034108
349 86594 245094 8114(9201* HEX 7(44917/701*
349 4s’.’~C 716018 004884408 HE 1504091408
350 05591 211074 80171 (438 HIs ~l4 5 F7 ) ( 99R
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FOCAP-S V10 .03 7401 4

L I NE A R’ . 430043165 !NSTCO OE SOURCE STA1’EMEHT

351 41 ’  1.0 ‘ 4 - 0 9 ) .  5091000438 HEX 8(94300008
352 065992 291 01 14 154,,, , ’ ’  14(1 5 HEX 800444)008
3113 09161.4 26020 430020008 HEX 8002.00013
5354 *
5355 (41, ’;lo . 36022 4 4 ( 9 4 4 0 7 4 1 0  HEX 00091401C0
1975 44(9799” 5,,(’,!4 00(9004520 HEX 1)000022,0
4 9 7 ,’ 0,~~~ ,’

, , ,  .‘.O,’l. 11l’01’l’, ’110 HEX 094000/700
31114 154- 1”.” , 4 4 . 0,’ -’ 1”, ’44 ’~ I’ :(4  HF>) 094/7001414
;3’19 065(41 /71,4 10 (4(474(40(991 HEX 04)2000710
760 0.’,PO 2450.)? ,544,’0(’,’,”Ø HI,’ 0(9200220
161 944.’11445 431,094 094, 0)51,91 HEX ,1(5?1)0I’ 14

341,,’ 414554)4 291016 (‘0. 1 5 13)4,491 HF>) 4(42,000430
14913 091,11945 21,0 714 00 /704444 ) 37 HEX (‘412004)20
‘341,4 431, ’,4l~ 71 ,11444 091 ’,’,’,l .l)4 HE” (.07100(9439,
3..’. *
‘41,1, p65 44(9 21.114 ,’ 4$~4 1474307 4  HE> ) 043000004
‘313/ 449157) 454.9144 ( ‘ 4 3 5 , 1 5 4 9 4 4 7 1 .  5-41>) 000043006
1138 0.’ ‘.73 1 ‘4 .94441, (411,~00~~ 34 4-44-,>) (3(4800004
‘3919 01 . ”.’ (94 5 - 1 ,41~ 4 Q59,l,)C1”,I4 HEX )420000’I4
‘i/O 0611’ 2 451,0’.o 52940071)4 HEX 992000804
‘177 4491~~

( 4 ,1l .0’ ,/7 11,4 .144941 1414 HI>) (9/7(3002111
‘4744 01.’.’ 1. 4 5 4 . 0 54  (7 ,’ l’ ,’O s’ O F  HE’,’ 432000 1,11
171 (“.97’ 1’ . 1.14’ .’ , 0~ :.~0. ’2, ’c~ HEX 0,40€’(9F’00
‘74 0i.5”/, ,14 . 5-1 ) ”,~ , 14 ,- ’4,  ‘4415(10 4-41>) 112)4440 5940
375 4’, ‘.. ‘ .97.144.11 I’, ‘(‘01 ‘1400 ‘4( 4’ (4379,00: 15(7

376 *
377 0ESlSE 291091? 7’4E009100 HE>) 77140041143
3799 0597r, 451.01,4 8(3000000 HE” (1(309100(90
379 47651.5 - 5 2450.,91 599 409144(143 HE’ 0(4000)400
3543 (1915434 245091 ) 791C43”410? 4-41>) 78C0041’41I2
343 1 9 4 6 ,7 1 .  451,11 ,’ ,) 082,02002 HI>) 1142448(94741
3844 ‘4-97 1 ,0 2 9 1 4 / 4 4  8152020044 HE>) 8224)8)482
381 (9661,9’, 2919474 7360971502 HEX 73C0894’)2
3)34 491.54341 44I70’/5 0940044402 HEX 00008002
385 4365111 21.0791 454)0049,4)44 HEX 2,0008(2512
3959 01357 0 219420 20(908082 HEX 5431408002
38? *
3430 @6512 260432 O’l”0F 000 HEX 03081000
3439 (96514 2910594 84591000 HEX 9145910043
390 091516 451,431413 0040394443 HEX “oigiooo
391 06518 560959 4)4797020 HEX 001*91020
5392 0919714 (91.87(3 0147 ’ ) 194444 HEX 014391020
393 4444 r,[97, 2609? 02091020 HE.’ (92091(1244
394 06511 245094 07061028 HEX 07061020
5395 013510 2643 991 00000020 HEX 00000(9444
5396 0651? 260944 00000(1440 HEX 00080420
397 43911114 711,94394 (9008014440 HEX 00080.420
398 *
399 066r6 449114- I?. 00016731 HEX 00016 731
400 06518 26104 000227990 HEX 9100442740
401 06514 267013 000020(10 HEX 000(920990
402 06616 26108 (415s44I 3C HEX 00804131;
401 06511 4”91t 90 008002,02 HEX 005084402
404 066043 26112 0434104432 HEX 00810442
406 06602 213114 0043311891 HEX 008311 891
406 06604 26116 00800000 HEX 00800(300
40? 06606 26 17 7 004300204 H E X  00800200
408 069102 2911450 0070071(90 HEX 910800/7(40
4919 *
410 066099 249122 (900043010 H E X  099000010
411 0660C 26124 00000111 HEX 00000191
412 013601 26721. 00800412 HI>) 00000012
413 06610 26120 080044024 HEX 08002024
41 4 e66Ie 26730 0880204? HEX 020029147
415 06614 21913,7 07002050 HEX 050071050
4191 0136516 061)4 0844)2110 HE>) @13001’IEO
497 045678 /791 1 191 0991024)08 HE>) 918002000
4 7 8  06610 ‘2.1 19 02005400 HEX 9990044000
419 791391I~ 446140 014430154300 HEX 9480998(4990
430 S
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FOC AP-S V 1S4 .03 P9961 5
LINE 99735 01111PES”, INSTCOI’I’ SOURCE STATEMENT

435 1 061911 245 145 - ’ 21 0000091 HI>) 9F000(l(491
422 4391932,94 291 144 9791004700 HE>) ‘11000441343
4 .3 04562 .” 51.14 0 0900 (5 9443 0 HE,’ r,~~~~~~ Ø (44)94

4444 4361,24 29194 (3 9102914448 HF>) ‘I143,:01’ l’ 14
4211 06621. P(.15~’ 0143,343008 HI ‘ 1102043073
4291 9191912,4- 1 :61 2, ‘1102091(44 HI ‘ 919420005
427 09191294 291154 911.’2,’9448 HF >) (91 024,1.14
4444-3 919191441 31917r,,, 47 0912 (444 (49 44 7 7

4 ,9 0691711 21,157 8002 144709 HI>) 8043/799009,
430 01991143 71.t~,~’ (99494 ,s ,,4Q5 91 HI’’) S’4415,’44Qo1’5

431 *
453 2 0663 44 2611,2 1911731 0910 HEX ICE BEI400
4533 091634 245 1914 43,2(115(704343 441>) 22,82(4000
4534 019636 2611.6 03397~~(4(143Ø HI> ) 1 7 4 5 5 4 5 4 4 ( 7 4 7 0

435 06632 4445 14515 444r’l (oxo HF>) 041 75159,43
4536 0691539’, 261.0 9480471,1791 HI>) 0201*20440
437 066391 ,‘hl;’,) i04)1 l2”(9Ø HI>) 7002 241440
438 06631 245174 3 4 - F  ‘1. 111)0 HF>) ‘IEE,3t’ l” ,

439 06640 26176 00000080 HEX 000000)40
440 0664,-: 267/8 00200000 HF>) ‘443200480
441 06644 21,180 004500080 HI- >) 0020045999

442 *
443 066491 7619/7 043002240 HF’>) 43004)2 )94,4
444 0916414 245144 00002:100 4 - 41 4’

446 091644 2 619191 4)00022.00 HEX 00002200
446 06641 26187 020029900 HE>) 4)2002400
44? 06641 26194) 4)20029900 HEX 02002A444’
448 06650 245102, 4)201719100 HF’..’ (42,00:49100
449 06652 291194 02001400 HEX 02 099 1400
450 06654 26196 02(900000 HE>) 02091940091
461 066941 249 190 (944,24,,71494 HI>) (121.910,5041’
462 06658 262094 0204343 84543 HEX 8710430000
451 *
464 9166699 26202 00000167 HEX 00000167
4511 06697C 2624)4 00410912718 HIS >) 434)0434322,59
45 45 06051 762(1), 000009128 HEX 00000028
45? 066910 2,49208 2(9008047 HEX 2000804?
458 0666/7 26210 204)948085 FlEX 2094080448
459 06664 26212 20008108 HEX 20088108
460 0916619 .11,214 200015317 HEX 2000(911 7
461 0919145 ? 2.62119 209904)400 HEX 204)08000
462 01966(1 446212 20008002 HI>) 200438910/7
463 06666 2492458 200044302 HE>) 20009002
464 *
485 06661 4591222 3100(4000 HE)’ 31 4304)000
466 066791 44 6244 4 (19494(9 0000 HF’>) (30000000
4 6? 06672 26226 990000000 HEX 400004)4)0
468 06674 2571 /72  ‘31,09002,0 4-4 1 >) 3508(50710
469 091676 291230 9,20)50020 441>) 52431*0020
470 069178 262532 1*208002,0 HI’>) 82(980020
471 066799 716234 35941*00710 HEX 3C080020
472 8667C 262391 00080020 HEX 1100910020
473 06671 26278 00080020 HEX 000800450

• 474 9191~~P.0 252411 043438940244 HE” 0009044299
475 *
476 066142 291974.5 7117 ,1,5(3(9 FIr” ‘,‘ 9( 7 0 13 4110

477 911,1,7.4 ,16~~: 41  14(4718154300 HF”. 04715)43,543

478 06656 2917146 043587919199 41 1 ‘

479 06688 ~~~344 322227100 HE>) 171447)171440
480 066(9(3 /76,’~’,(9 0994472200 441>) 944459220(9
491 09162C 291252 2(3280200 HF>) 91(4459270(3
482 0431(01 26254 77.170714)0 HF>) 7741743.504)
473 091919(4 /7,491 ,45 0(40002099 4-4134 ’ ‘509900,’043
494 04591971 2,1.214’! 00800200 HEX 08800,1440
4811 06694 24929194 00000200 HIS >) 005(40714)0
486 *
487 09191~~6 26262 (4041E27C0 MIX 9108E27C0
408 06631* 2192914 001191408 HE>) 00916400
409 06686 262691 4)0092400 HF>) 00012400
490 0669~ 4462498 48062780 HEX 0809127140
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FOCAP-S V1 0.03 PACE 45
LI NE 99811 ADDRESS INSICODE SOURCE STATEMENT

491 0691913 26270 08(412040 HEX 438092840
492 0669991 26272 08112040 HEX 08912040
493 066044 26274 084717798 HEX 080E7780
494 069144 ‘452745 0844(50000 HEX 0140000910
4911 06646 243270 0243942000 HEX ooeoeooo

4949 066A8 245280 07002400 HEX 08002000
497 *
4959 0455(4(1 35621471 000043’,’)C HEX 091004371C
49’) 9166(45 262,04 009400899,’ HF X 431100015442
‘-.00 045641.1 /7’4-,71545 (‘90~.094,I1’,/7 HI>) 000000)32
507 0667341 /7117,’ll 800 /7 (914)5  HI ll 80020394’ ;
5432 06692 24571991 800.’4)oO2, HE.’ 8002009,5
110’) 46684 26292 800209992 HEX 5991412,0802
‘104 94719196 45,41,7194 043”2,(’.’IC HEX 804320/IS
1105 9164,1115 / 7 , ,9 7 ’,ll. 491~511’140(743 HEX 1.43035111(3015
r,~ 4 9491611,’, ‘ 1, 71.1 ) 4 211,5’(30(5l4 HI,>) 7.00200441 )
60? 06919’ 21. 700 43015171(51708 HI’>) 15470200,18
‘.438 *
5947) 09169F 263035 704)430910’)  HEX 704100003
570 09191, 0 ~‘I5 404 57,14704404 HE>) 813000004
11 11 0916(2 245706 14(100431,940 HEX 8800091)40
1112 091654 26308 55920(4099 HEX 082009101
117.1 O.,1.’6 716370 8597043080 HEX 2871004780
1114 41.4., ’) ,‘45)12 5987143049434 H ,X 8(12,00084
5711 06641(4 24.. 4 14  1 (42091,7141 HI’ >) 74)7100071
91 76 84,661 ‘1 ,4111 (3Q4,:0,,~ .351 Ø HIS >) 0035009115(4
1117 04.171 4- 76.118 00200080 HEX 00200080
5159 066110 263710 002000140 HEX 0(4200090
5173 *
5350 0691112 2913( 1’ R,’?C434300 HEX 92760000
521 8661.4 716324 4549194(300 HF>) 46400000
5442 (456111, 711, 4 1 1, 4 1,4009)00 HF>) 499494430094
112 3 06 5D B  26)18 371/00:500 HIX 92,74409,940
524 041,91099 ,)5fl0 5104004)91 HEX 111040800
5715 01.1,01 / 7 4 , ’. 13 42 0443 )3 114) HE’>) 4204044110
5291 0911.01 71915454 92/7014194 HE> ) 1’27891.s,743
‘ .297 94 661 1’ .2 I )~~, 094041,1(4.1. HF 2
1128 093612 2913 14 917100.4”47(’ HF ‘1 14, ‘)~ 4~ 11,3’4

529 06911 , ‘ ,; 4 4 4 4 0, 144441 ‘4110 HI 2
530 *
9531 056141, (‘1, ‘42 14C4 14,’. ’11414 HE>) ‘4 00235(99143
9712 0919119 .31’ 444 (4044 4, ’ ,’(I47 HF,>) 4 0 4 4 771,41914

‘-, 3’) 04 , 1.4 - 99 245 ‘ 4 . , 004435(,,4(l0 HI>) ‘1~ 1’)74l7.’~l

534 045911.91 , 141 , 1 4”) 700 4 ,’ ’ , , ) ,  47 . ’ HI>) ,- ‘04I,:I54~ II’,3

5311 0645FF ‘91 4110 #045/71 , 14441)  HF>) 2 4 40,2,94,l ,)

536 06610 714.31,44 ,:~~‘4,)29402 HEX 2,4)0220071
5537 066143 25354 2041220044 HEX 2099442002
11139 01,4514 2453593 35043 04 0432,  HEX 209400002
1139 04591.E91 26 )58 , l’44-Op,,’434. HF>) 20008002
1140 069118 #91’l910 (‘~‘4I(5)3(902 HEX 200080044
‘.49 *
5444 04545r4 261635 430004(491 HF>) 0QI04300QE
543 0661 91 4465364 004300790 HEX 00000190
544 05611 26 341,91 004300090 HI>) 04)000494)
5411 091700 26368 0009104191 HEX 0000430731
5449 4391782 2911/91 0008)’0911 HF >) 0 (90(14)414141
547 091704 26372 00080081 HE>) 0008008 1
64 (4 06706 26374 0(4(480101 4-41>) 00080101
5473 06100 7161743 0009(9000 HEX 00088000
1160 0917914 31;378 9104)80020 HE>) 004)98020
5917 0917091 711,190 0(4(4847 02,0 HE” (9043291(42(4
1152 *
563 06701 291392 000004300 Hr>) 041(4000440
1164 06770 26384 00000001 HEX 910000007
665 00712 26306 00000000 HEX 00000000
1156 093714 291380 000003s00 HF>) 4)01:0442470
557 99937191 291190 O4)R.’30,’043 HF>) 00200/7440
5119 01,719 245 492 94942007107 114 >) 91099143,5 ,49
1169 ‘49177(4 441 . 114  0(9944”,’014 HE” lI’1410411. ”i4

5450 0457 IC /741. 1”ll. 009154471043 HF . >) (408(1,1, 00

72 ‘
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FOCA P’-S V 10 .03 PAGE 7

LINE 9987’. ADDRE S S 1149191091 SOURCE STATEMENT

‘,.451 44,, ‘IF 71~ . 933 111’/7ll, 1 , 1 4 4 9 4  HI>) 111.7410, 410

1162 067310 ‘41400 04)5400200 HF>) . (509002091
1.63 *
564 0697,3 ’ .3540/7 633500080 1413< F ‘IFl0Cl,l)11)l

566 06724 264444 7440)443043 1412 14.10440( 11’

1166 0917351. 716406 144000,10 HF > )  144009400
1167 06720 7164.11) (‘4401:47110 441.>) 914402000
508 06720 716410 24402000  HEX 944912000
569 057291 26472 744045000 HF>) 144020043
1170 06721. 21,414 1542912000 HI’>) 13802000
571 06730 245 41 91 015091,’910Ø 4-112 04300444)3191
5735 06772 2914 18 0800719400 HI, >) O I1IIO2I’l(lO

1173 091734 .1 ,4710 02(3411247414 HEX 01500.31)2(5

574 *
575 067345 .16422 004171 4)1)0 141 4’ 009191000
1176 091735 11 ,413 4 11 -4 )901)094 HI’>) 430 1 1 4 7 ,1544

577 (5677(3 71914/7 ’; 470719941 )4147 HI “ 00,”,l) (‘Ill’
57%  045711’ ‘1.471 ’-) S15.l ’l) (41559 HI” 1304 )1.14”
1179 05, 71 2 6 4 1 4 4  xl. ,’ 11.1113 H) ;<
1180 4)6740 4591437 2 0 1 1 4 4 ) 1 5 ( 5”  HI 3< 1 5 0 ( 1 4 5 7 0 1 1 ’ )

1189 0674.1 .11,4 34 3494910412 HI>) 3 014 91 471’ .’)

5844 091744 71914 9 ;  1’150,11’~’1)59 HI 7 ‘1101)0,1449
1181 01(741, “ 1 . 3’>) 9044,300.08 III’>) ‘114371001(347
584 06740 ,314491 8047711)0091 HE>) 8002,4(4912
5811 *
11596 *
1187 09174(1 ‘6442 916649496 STRIPT LOX 12 ,GL O PTN PUT ADDR OF 39+2 INTO XRI2
598 04574 1 291444 141.401100 LIII’ 0 , 12 , 1 O BTAIN 91911140 t,OC OF THIS ARGUMENT LIST
589 045741 4445 44 45  06)9 LXA 13
1190 091741 4491447 0700
1190 06750 446445 6916200044 IMP 12 ,2,11
597 06?!’.: ,.‘1,4’l.l 1110)’)’))’ 111>) 22 , CLRRTN 11001EV THE RETURN ADDR
9192 * T RAF4SF 419 THE (II7GUMENTS
5913 067114 PF,41,,~ 1141220000 LOX 4 ,14A09X2-2 ,M
594 0457~.4, :1,4974 14591500430 XIII) LDA 43, 4, 13
695 067118 .34.4’ ’. ‘1 910:41.00 STA (4 SLS.T , 4
696 067599 716458 66230002 11414 4 , 44 , 17

897 06711C 264910 6(486 JU XFFR
9197 067611 “54’.) 0700
598 067111 ‘4 ,4 4 . , ’ 140011 091 5191’ L1’A h U G  HOG IN DEGREES FL, PT. 1 0 1- HOC 4 3490 7
599 (467910 /7’44444 91,304 ,JL *44 TOT FOR NEGATIVE INPUT
600 049’/451 1311466 (4700
600 06.1,.’ 71,9144,,. 3(FI(’,.435 111(4 I100IN
9101 06764 . 1,49114 14004.4391 LDA HDGIP4
494435 013;’Si, 4491470 73441091410 OLE I I I
9391) 06745 14 ‘34, 4 97 .’ 115940 II 16 91111 HDSPL
604 0676(1 , ‘1,4 ’ ,’4 fl4411764 49 DVI THRTVO
6011 945971 ,1 ‘1, 4 ,15 44 4 4.1 1 CIX A PEG • 140, OF (JI4OL[ UORDS DISPLACEMENT
6091 06761: ‘4 . 47 /  437440
6091 945, ’91F ‘1,479 3410011 14 51(1 DSPL
930’,’ 04. ’.’791 3564 9(9 14020000 LDA 0 .11
9108 067 771 ‘647 .71  0006 59.1.0 91
609 06??’) 2548 7 0700
9109 091774 ‘4147,4 49100454,94’, AOL 11119
610 06776 ‘4.4114, 4491440000 ADU 0,11
453 1 06779 716495 049A0 LXA 4
6144 06779 7154~~9 0700
9112 067’/A 3591490 140014- 94 LDA DSPL
613 067791 2,91482 0402000A NUL 10 ,11
614 06771 446494 01100 EAR
615 0677F (‘647311 0660 1,899 9
6191 06780 241,491, 111420000 LD> ) 9,0,0
61 7 * ROUT INE TO SHIF’T AND TRANSFER THE HEADING SCALE INTO THE RASTER
619 1 XRQ • THE STARTING UOR0 ACROSS THE STORED SCALE
619 * XR 4 SHIEr COUNT
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FOCAP-5 V10,03 PAGE 8
LI NE ABS . ADDRESS INSTCODE SOURCE STATEMENT

620 * XPR • PASTE S .3050 COUNTER
621 067844 445498 14486431 SCLOOP LIlA HDGSCL ,9
6271 06784 26500 914486452 LDB HOGSCL+20 ,9
6441 06786 71611~)~ 0(100 SLLD 0, 4
624 0679? 2495 (93 0700
6444 06798 291504 414409)02 LOP SCLPOS+2 ,8
6211 436794 21,61)11 31~405102 510 SCLPOS+71,8
6291 0457841 265(98 6414(100044 IMP 9.2,M
9127 05781 71611191 641471(40191 iMP 8 , 16 ,11
I.. ” 1)6790 ,‘~

, ‘ , 1 /7  . 4 4 ’,00,,,0 I C L  8 , 160 , 11
6773 3113 ,1971 ,‘l.’.t 4 11ØQ~4 J)J 14)0,46
62’) 0679 7 ,.‘~~, r ,791 9174443
630 06794 c 1 4 5 I 6  641935 314 SCLOOP
63) 06’?yS 2(’,1 7 0700
9131 06796 24911 18 6C43009E NXIJ C 11111 8, 1118 , M
632 067991 /71, 7 1 4 7  2443~’00C ICL R , I 2 ,M
633 •679A 2652? 64304 JU RINK
633 06798 26523 0700
634 067991 2491124 60944 ,JU SCLOOP
4935 *
03a •I?B D 26888 2722
636 067911 265356 591420000 RFMK 1.0>) 8,0,11
837 067990 26525 5C22000C LDX 4,12 .11
6314 09170? 2459130 140064391 RFLOOP LOA 1198
6119 067914 71916371 C4408188 LOP SCLPOS+184 ,8
4 5 4 0  067996 711.97,4 ‘3414I~R1B0 STA SCLPOS+184 ,$
4541 0457(411 451.97 111 6914,’l.(4143 IMP 8, i6 .M
6471 045799(1 71455747 45’ 2 3l’II’F2 11414 4 , 44 , 11
4,4 .1 ‘46 /01  21,640 59144~~ JU PEL000
64 3 41~1;’(43. 71,64 1 ,‘,97470
9344 (1457(44’ ;‘/7”471 1’4 00”4’3l1 PTA CLRPTH
1, 491 END

44 ISIOROPS

t
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FOCAP -S V 10 , 03 PAGE I
LINE ADS , ADDRESS INSTCODE SOURCE STATEMENT

1139 * VSCALE ‘- VERTICAL SCALE SUBROUTINE
140 *
141 00009 8 NA PGX2 SF10 B THE 44 0 .  OF ARGUMENTS (11111 11 44) TO RI XIE:RFD
142 0611(14 273 191  ORG VSCALE
74 1 0699(11 357340 0400949C PTF4 GLBRTF4
144 061190 27312 64106(186 JGU 3TRIPT
145 * STORAGE FOR )IIEP OE ARGUMENTs 71110 1441 ROUTINE
146 03104 758771 HPOS 10.1 ARI3L$1 URD COLUMN NO OF HORIZONTAL PO’;ITIOM OF SCALE
147 01602 IS9 ’,’4 V S41LC EO L I ARQLST+2 RASTER LINE NO. OF SCALE CENTER MARK
149 013E04 15477 6 VSPC E’ILJ ARGLSTI4 NO , OF 51111119 LIlIES BETWEEN 75CALE DIVIS IONS
149 03106 15870 WIPES [O FF ARGLST46 TOTAL PlO OF SCALE MARKS , EXC1,UDING CENTEN MARK
1110 *
1911 I,,:r,1I ;

~ ‘71)1 001FF100 LMAPK HEX I1311’FFi@0
1944 069994 271193 00016000 ‘341(191. 14C~’ 000160110
1913 *
1114 013(705 2713147 541609496 s IPTF’T LOX 72 , OLI4PTN PUT AOl’S OF JS42 INTO 88135
155 06(199 27320 346400910 LAl (1, 171 , 1 0810114 STRTIMG LOC OF THE ARGUMENT LIST
156 045999(1 2754771 0451R LXII II
1117 04,14013 7173211 0700
157 093(496 44754314 60620(4045 11)1’ 12 , 2 ,41
158 06(781’ 2754446 1’,60”14’)(’ 1 1T > )  11’ , C.I.IiPTM MO D I f ’V Till RETURN APOP

* TPAFISF F’ 6 THE APGI.J1I F NTS
160 045(1(0 273459 5914530(406 1,0>) 4, I4.7I.’.”;’~~2,M
163 4364(2 447130 1 1( 0 1 1 , 1 4 4 4 4  XI EP 1, 11(7 94 , 4 . 13
)11/7 045(7(4 2 7 1 4 , 7  54100 71 470 “1,1 999131.111, 4
3 4 5 4  4 3 4 5 ( 1 ’ ) ’, .97/744 45112,479441 2 141)4 4,2,41
164 Ø4,A (9 ,7,”1 11 60 ,1, JU XIEP
11 (4 01,441’) : 2  4 F , ’ 0700
165 *
7916 441.1, 11 3179 347  1 40(731(92 LDA VSCLC
167 0111.’. ’ 2 7 5 4 4 ”  1304 3 SLL ),G)JPL
168 01,1k’)’  717,4) 411310
168 061,41 1 ~~“ ~‘F .3 1.40011 (591 (71444 414’OS
1 673 061.1)0 /77444 41~84j 61 .1 . 1 99 CONTA INS TVR STR INDEX OF TI-IF SCAL I CENTER
170 091(0 7 ,‘/‘14’, (76410 L~~(. 47
171 069943? ,17”4’ 01,1 9  (.1(1 ‘J

172 06(71’, (77147 074140
172 06(404 447,34% 50939943000 LU>) 13 ,0,M
171 *
174 * COMPUTE (RASTER LIME SPACXPIO) *UPLX2
1791 004011 4471)’,0 140(411E04 LF’A VSPC VSPC CONTAINS SPACING IN RASTER LINES
176 91 AU? 22 35 .3  0944 11( 1. F.GWPL+1
17? @45991.9 447362 0700
17? 06A 0A 27354 391003604 5199 VSPC VSPC 4104.3 CONTAINS SPACING IN TVPSTR WIlDS
178 *
1773 * PUT Ill THE SC .F ,F CENTER MARK
380 O49AUr 447366 144047000 511(7 TVPSTP ,R
181 049A1)E ‘3,” 497 13 914319145n944 LOP F,MAPK
1844 069910 ‘71360 3C408000 STA TVP6TP , F4
183 *
184 * 1401,1 PUT IN TIlE OTHER SCALE MARKS

165 ISAFP 35714571 60413104 LOOP I NN P ,VSPC
188 6699(4 27364 6(’493104 31143 9 ,VSPC
187 0GAES 273643 14 408000 LDA TVPSTP , 8
188 060E0 273014 C4006A84 LOP SNARE
189 060(0 67370 8C408000 STA TVR S?R , N
190 •OAEC 27372 14488000 LOA TVPSTP , Q
191 060FE 357374 41409141,1194 LOP ‘14(714-
132 0699143 44,71/11 3(489000 ~.T.. T V P6TP , 9
373 3 045AE71 #73133 (1,4 1 31114 114)1 ‘3 V’,I”
194 26014 27380 691483604 IN I’ 9.VSP)’
1949 06A1 45 973044 34402000 LIlA TVRSTR .8
1949 0OAFO 35?1p4 914001.nRR L1’P IMA RK
19? 06(1199 ,?‘.“176 7(402000 51(7 TVR$TR ,8
198 0541 < 447490 144884300 L7)(, TVSSTR ,9
19’) O91AFE 27 490 ‘:40061.82 LOP LMARK
200 05800 27J’:’.7 39148110910 STA TVP’3TP,Q
901 0459045 447394 91( 914 ,47470 4 7171’ 11 , 4 ,11

202 0690 4 4 4 7 7 9 1. 4446Q’~4-045 I’ ,) 13 ,VM PKS VMRKS • 140 . 01 SCALE DIVISIONS
2013 061106 447305 7400’349C PTA 01.811TH
4404 09301)47 ‘ ‘4011 450A6 3D LOOP
2091 06909 #7441 07091
206 14414

• (PROPS
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IOC AP-S V10 .03 PAGE 1
LI NE ADS . ADDRESS INSTCOD ( SOURCE STATEMENT

139 * HSCALE HORIZONTAL SCALE SUBROUTINE
140 *
1 41 02008 8 NA PCXR SETU R THE NO. OF ARGUMENTS (TIME S 27 TO OF XIERED
142 06912 27410 ORG *45C0L5
143 0498131 27410 0400949C PIP 13185111
144 06014 274731 643045922 IO U S TR T P T
145 * STORAGE FOP XE6IR 04’ AQOUPIEPITS INTO THE ROUTINE
1415 03E00 191872 VPOS LOU APGLST RASTER LINE NO , OF VERTICAL POSITION OF SCALE
147 013E02 111974 HSTPT IOU APGLST42 UDR CLMN NO. OF THE BEGINNING OF THE SCALE
149 031.04 15876 441156 EQU 11513551+4 MASK MO.  ‘THAT DETIRMINES THE NO. OF SCALE Di VISIONS
149 011446 1918713 HSIZE LOU APGLST ,6 WIDTH OF SCALE IN 1,400 COLUMNS
150 *
1111 * STORAGE FOP LIICAL VA RIA S L ES
11144 03616 15894 MSJc (0(4 TENPIR STORAGE FOP THE SELECTED MASK
1913 0459 16 4 4 7 4 1 4  00000020 SCLMSK lIE>) 0
1914 06018 27416 4708009100 HEX 1499000000
155 069199 21418 80008000 HEX 80005000
1916 06816 27420 90500092 HEX 991291474390
157 06911 717445 2 831888508 HEX 99588858
155 06920 .374/74 (41111(711(4411 HEX AA AA AA AA
1573 *
1691 01182? 3174446 541.4599496 STPTPT LOX 171, GLPP IN PUT ADDR OF 1542 INTO >)R12
163 011824 31744547 944540000 LAE 43, 12 , 1 OBTAIN STIllING SOC OF TIlE APG1JMLNT LIST
7452 01,926 717418 06114 LXII 11
3 4 5 4  091R2’/ 717497 0700
111, 06028 274 42 6( 6?o 4771 1)11’ 131,2 ,M
11.4 1)119211 97.434 191609490 SIX L# .QLIIrTN MODIFY THE RETURN ADDS
1’ .’. * TPANSEFP THE APGFFMLMTS
11,91 43..92C 274145 59131710006 LOX 4 , NARGX2-2 ,M
34 ,/ 171Jl, ’F 3174548 169188000 XFER LIlA 0 . 4 , 7 3
1498 c.. 9 147 /7/4444 71 .~0’4F00 914 119131,91,4
1 9 1 1  47 ’ ,17337 .7 4 4 ,: 1,1.71’: 4 7 (0’ 14114 4 ,2 1 1
170 ‘1( 7) 4 717444 (.4 301,4(/’3 F l )  XII S
37 7 *
372 091896 2,’441, 14430’l104 IDA HMSK
173 0911119 317448 (9947 SLL I
174 091939 22449 94.15 LXII ) ‘3
17’. 9165544 “:4,0 1 46471,976 LDA ‘3(’LF’ISK ,13
1745 060l( 31749171 11139 ‘1)13 61(4 MSV ~I?
17/ 061131 317454 14656814 LD41. ‘.CLMSK”2 , 13
1713 06840 27456 345081116 STA McI
1 773 441194/’ 31746.9 1 40(11100 LIlA vros
180 045044 3174110 0843 SI,). LGWI’L
181 446046 2741 3 91780
781 0918445 ~“.‘4l

’,31 (74044 11),? ADFJ H”’TpI
182 01.949 274 1,4 0047 61.L 1
363 06849 27465 08C8 LXA 8
194 069411 2744513 045CR L~~A ‘3
1811 049949 447467 0700
185 06040 :7468 14001E091 IDA *45121
196 0694 1 27470 0941  SLL 7
197 049041 27471 447440

187 0674110 274744 E402000? SRU 2 , 11

188 069912 27474 ‘1C003E14 STA TEMP

189 26894 27472 508209108 LOX 18 .2.M

190 069116 27478 5C6A0006 LOOPO LOX 13 ,6,47

191 %A0~~8 67400 5C203E14 L00P1 LOX 4,TEPL P
198 2686A a7488 76408088 LDA TVRSTR+0 ,4.•

193 O49RSC 27484 04006818 LOP SCLN SEG2

194 08851 27486 311408002 STA TVRSTR+2 ,4.8

LOS 06060 27488 16488008 LDA IVRSTP+2 .4,9

196 06962 07490 042049048 LOS RCI.M13K+2

197 06964 27492 ~‘[4FP011P97 91111 TVPSTPI’2, 4.O

198 66968 87494 16468022 LOOPB L.OA TVRSTR , 4 ,8

I’)’) 845(768 31”491’, 04 6 ( 1 7 4 - F r .  LOP P1SK ,12

P00 06136A 274.18 1314047(900 STA IVPSTP .4.0

80* 06961. 317500 16488800 LDA TVRSTR ,l .9

8035 06081 27608 04603136 1.08 P1911 . 19
2441 4449070 3575(74 1148130044 STA TVPSTP , 4,9

2444 061372 717606 45(2304402 1MM 4, 2,11
7144% 045R’/4 2750$ 9147,1, 77 1,49 .1(4 LOOP2

‘ 4 7 ) , 01(7)76 2 7 9 7 7 0  6(4:40030 INN 8, 4,1431.1(2,17
“94.’ 446875 “.12 6(441143 )9 10  IMP 9, WP(.X3’, M

. 11” 068711 “/ ‘ ll  41.61344 (9071 INN 11, 45 , 11

319173 •~ 9?91 357531, 134 3994,11979 1)7 5007’)

2)” 06871 4471110 9191610(90? F F111 1p , R , N 
• EPROP9

211 ‘4498244 97 .“./‘44 454344, 3 / 7 . 1 ’. lU L(’nr44

2).’ 0617132 ,‘ ~SP.2 744143’)4’l’ PTA IIF .PWTM

7 1 7 3  I N!)
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FOCAP-S V10.03 PAGE I
L.INE ABS ADDRESS INST000E SOURCE STATEMEHT

139 * VBAR ‘- - VERTICAL 734R SUBROUTINE
146 *
141 00006 14 I’IARC.X31 9111!) 14 THE NO . OF ARGUMENTS (TIMES 2) TO OF XFEPED
142 0698(7 3179130 ORG VOAR
1 43 O6RRA 279130 0400949C PIP QLBPTN
144 06947C 275:,2 454306998 JOU 5151431
1 45 *
146 * STORAGE FOR ARGUM ENTS X FERLD INTO THIS ROUTINE
14? 0311043 19872 YBAP LOU APOLST
1 447 913602 1914774 KAPAR 6044 APIILS’V+2
149 03(04 1914776 KF,PAR IOU AP.GLST+4
150 036045 1547747 4-4PVII I OU  ARGLST+6
2111 03(09 1914790 RAPSL LOU AROLST+g
1912 0361111 j971192 VOUL IOU A RGL ST * 10
153 4336091 16.4784 V DLL EOU (4601.911+171
15 4 *
1 7591 * STORAGE FOR LOCAL VARIA BLES AND PARAMETERS
1116 9136431’ 1547991 BARMSK LOU A PGLST +14
1917 06081 27534 000000(0 8RCODE HEX 000000110
159 060Q0 279136 00000(00 HI>) 0000E0(1
1919 060931 279138 (7003479100 HEX 043471891091
160 061194 ?75447 043(00000 HEX 0(7(004300
1491 06991, 27642 0191009100 HEX s91OØ0940$
162 *
163 9169947 4479144 919191094945 STPTPT LlY~ 12 ,OL P R T N  PUT ADDS OF JS+2 INTO 1(5135
164 05994 27546 34:404380 LAE 0, 131 , 1 OBTAI N STIllING LOC OF THE ARGUMENT LIST
1691 0677’)” 7179142 ‘445E8 LXA 13
1649 06891’ 317549 0700
166 $c8’~E 279760 1366354443 02  IMP 72 ,2, 11
167 04577110 317’.97.7 19160949C SI X 12 ,GLIIP T M 31001EV THE RETURN ADDR
1158 * T RANSIES THE ARG u MENTS
11511 91159497 276114 91(245(90045 .97/ 4 , 11455X 2 - 3 5 , M
170 0459(4 276116 7615*.910440 XF FP LDI. 43 ,4 ,1 4
177 0150116 27650 11003600 97T 4  APGL6T,4
172 469(41 45.75491 , ) 3 1 ’40434744. 11111 4 , 35 , M
173 0613... 3176(9731 45086 .JIJ X FEP
173 0691.19 2756 1 0700
274 * COMPUTE THE 9118 0006 WHICH WAS SELECTED AND STORE IT IN PARMSI(
175 01,1311) 27911,4 7 4 4 3 0 .16(18 1,1)11 D~~PSL
176 069(41 357566 0547 SLL I
177 060111 3175697’ 047110 LXA 8
178 06779(9 2’?91459 1440677811 IDA RRCOD (,8
179 06813? (“19170 3631433E01 STA PAPMSI(
180 * COMPUTE THE STAPTIPIG RASTER WORD MO. FROM WHICH THE PAR WILL ORICINIITE
18 1 0613744 4475731 14003E0 4 IDA K I4908
182 9679136. 44’?1174 0400 CFX
183 06907 27575 0500 LAB
184 06808 2191713 453104 JO RHO
lBS 06989 27577 0700
105 06884 27978 AC009404 ADL lONE
1815 013986 357550 0900 PND EAR

187 66890 279191 0843 SLL LGUPL
188 0691W 279182 A4003E06 ADU HPVB
109 049B~ ’4 2711474 0841 SLL 1

7 190 060911 2711475 (4600 LIlA 8

• 191 * CHECK FOR VD AP WITHIN RANGE . RESCALE IT , AND MODIFY THE INC lIP INST UITHII4
1732 * THE LOOP
193 0498645  2711”6 14003600 L IlA ‘18(75
194 060C4 27588 453124 JO POS
195 969916 357599 0700
1991 43919451, 27593 1C9103191C 14E0 SEW V8LL
196 0459(91 27592 493136 JL LOCLL
1737 914599147 ‘2:”,93 447440
1737 069011 279194 14003(00 IDA ‘.‘O AP
198 068CC 2 /596 94304 JU LOCLL+2
1973 0498( 0 219197 07430
199 068(1 317699 14003(0’ , LOCL L LIlA VBLL
200 0691’43 27600 7340431 (0? MLF 4)ABAP
201 045872 2764431 04091 CIX
202 045903 2”6941 0500 FAR
203 e6Pr 4 3574504 6204 is PF4DH
204 O6RD S 27 45091 07430
264 068049 274906 A0020001 (ID!. 1 , 47
2891 045908 27 1308 431100 0P4 DN LA B

77



FOCAP’- S V !’4. 0973 F’A1;1 45
L I NE A R’~ Apl: PF ‘.‘ . 1F4’7TCOD ( SOURCE STATEMENT

2091 0114))” 3176(19 061,8 .XA 13
3107 *
24319 * ROUTINE TO INSERT THE VERTICAL BAR INTO THE MATRIX
3109 068011 4574510 14409000 IIARNEG IDA TVRSTP ,8
210 061306 2 . 9 1 1 3 1  (409154401 LOP RAPMSK
2 * 1  06001 27511 )( . 4080213 STA TV RSTR .8
2145 068(0 27616 6(420010 IMP 8, WPL X2 ,M
3 5 1 9  067112 :71139 1. ’ 1,90)9(94 1)144 1 4 , 1 ,31
214 111.311 4 7 , 1. 9743 ) , ( I ’ 9 7~ .413 17(491.116
3114 (91 , 3 4 4 ~~~, 97 ’ , ) , ’ )

1 1 97 ) 4 ) . F l4  1, ‘ “ . 973 7 4 0 4 4 9 4 1 1  PT, (‘.L,I9PT44

3116 *
217 0674 13 27624 11)9(9 1 (9” 19091 ‘.Nr VPIJL
2147 941.4’) 1’ 7171..’). 1979771 ’) F . IM”.UL
. 1 ’ )  1 1 1 , 1 1 4  9 ,‘‘,‘5 ,7’ ’? ‘4 ,’)944

.119 067)191 771.7 47 1443071.80 LDA V8AP
44350 ,F1,F’F F 97 71. “3 691)94 JU LOCUL444
221 )41,FFUE ,7’I. 3 0/4443
3531 1 OlIFrO ‘ ‘1. 97 14091 .71 43). LOCIIL LDA V8UL
2?.? 43681? . 71. 4 94(9(1944791 NLI NONE
227 0677E4 27636 9443031. 035 ML F K 000R
3524 911,9147 3179119 434(943 CIX
2714 419119r7 2791)9 09100 EAR
P213 867718 457140 133104 JO RNDP
287 06BF~ 27641 2722
227 0691(7 279142 (704420001 ADL 1 ,11
228 068191 27644 091091 RHDP EAB
889 068FD 97646 e6~~B LIlA 13 3(813 CONTA IN I THE !NTEOE8 NAOP4 ZTUD49 OF THE BAO

‘ 7 0  *
2 3 *  * ROUTI NE TO 144911PT THE VERTICAL BAR INTO THE MATRIX
97 497 ’ 04713r1 77;’C,44 14447”ooo 14(76605 1.0(7 TVPSTP ,R

3 4 (~) . 1 ‘41, ,~~ ‘ ,41’  ( ‘lOll ( 1 ) 1 4  L’)P 714’IPPISK
7 3 1 4  ‘4 ’. ’ 5)97 97 , 4 . 1) 4( 41347001) ST), TV PSTF .’ , 19

~~ 1 . )7  
~‘4 ,1 ,’ , , ’ ,, . 91~ I ll fl 1. 11) 1MM 13 , 1. 11’)., 97 N

97 ’ )), 434 1,4, “ ‘ , ‘ 4 , ’ , 4  1, 1 45p)’4~(4I 14914 4 7 . 1 , 31
4537 . l 4 , ’ 1.4’ ‘ ‘ ‘ 79 7 ,’, ) , 9 7 ” 44  JU F7I PF’O’ .
711,’ ‘ 4 , 1’ 1.’l ,‘ ‘,‘ 4 / 7 , ’,’ ‘4 , 44(4

3 1 9 4 7  7’ ). ’ 1.,’, ~‘ .‘) .‘ .74 7.121.”)” PTA GL IFRTFI
5’ 4 ’ ,  1141)

1’ r ps.,rs

4’
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FOCAP— 9 V 18.03 PAGE 1
LINE ABS ADDRESS INSTCODE SOURCE STATEMENT

139 * VDOF —- VERTICAL DEGREE OF FREEDOM (DOn ) SYMBOL SURB OUT INE
142 *
141 2080E 14 NAROX2 SETD 14 THE NO. OF ARGUMENTS (TIMES 21 TO BE XFERED
142 060 16 27670 ORG V OO F
143 06C 1 6 27670 0400949C PIP SLBRTN
144 06018 27672 643 0 4591 84  iOU STPTPT
145 * STORAGE FOP XFER OF ARGUMENTS INTO THE ROUTINE
146 09(00 1758731 YDOF LOU ARCLST SYMBOL INP’UT (FL . PT . MAX (ISIS VALUE • 1. 91)
547 936432 111874 KAVD LOU ARGLST+2 SCALING PARAMETER
148 03E434 1918745 K R V D LOU A PI3LST +4 SCALING PA PAPI ETER
149 03E06 15879 HPVD (01) A PGLST46 URD COLUMN P08 OF THE POINTER
1910 03E08 151380 VDSEL EQU A PGLST +9 SYMBOL SELECT
1751 913(0(4 1759831 VDUL EOU ARGLST.10 UPPER LIMIT
1912 03E091 175884 VOLL LOU RO’~.ST4t2 LOWER LIMIT
1753 * V( RTIC 1.L DEGREE OF FREEDOM SYMI3OL STORAGE
1S4 06014 271174 000091(402 VD SVM O HEX 2 LEFT POIIFCER ( ( 1

563 916028 27688 8000 0000 V’JS YMI HEX 800000910 RIGHT POINTER I> )
172 06C36 27702 FFFF0000 VDSYM2 HEX F11F0000 PEE MARK - LEFT SIDE OF SCALE
173 06C38 317704 00001111 VSFSYN3 HEX 0000FFFF REF MARK -RIGHT SIDE OF SCALE
174 06C34 27706 73C809C1 VDSVM4 HE’) 73C8B9CF CRUISE ALPHA CHAP DOT ARRAY
183 069148 277291 714(11138 VDS YM5 HEX 70(11 138 TR AN S I T I O N  C HA R DOT A R R A Y
1931 06056 27734 446491178 VS SYFI 6 HEX 44645178 HOVER CHAR DOT ARRAY
201 06C64 27748 F1CFO4SE VDSYM7 HEX FICFO4SE BOB-UP CHAR DOT 4ERAV
3118 069172 27762 SYMEND LOU S END OF SYMBOL STORAGE
211 *
3112 06C72 27762 040015C14 SV”PTR PIP V DSV MO
213 06074 277154 04006C28 FTP VDSYM I
25 4 0691745 27766 (34l306C36 PIP V DSV M 2
215 06C78 27768 040045C38 PTP VDSVM54
256 916(74 27770 4340069130 FTP VDSVM4
217 0691791 277731 04.7406C49 PIP VDSVF’F5
218 06(71’ 27774 044306(916 PTP V D S Y M G
3119 04591479 27”G 44409169164 PIP VDSVM7
220 06C82 27778 04’7(”6C7? PTP 6Y MENO
221 *
222 06 (94  27780 SC91094945 STR 1’PT LDX 1?,OLBRTN PUT ADDR OF JS +2 INTO XR12
223 91~~C84 277132 346454000 LA( 0.12 , 1 OLFTAIH STRTING LOC OF THE ARGUMENT LIST
224 04591647 447794 ‘46(8 LXA 13
225 069189 277891 0700
225 0159164 27786 91916200031 IMP 12 , 44 ,M
226 04591891 27788 1C6094 9C SIX 131 ,GLBPTH MODIFY THE RETURN ADDS
227 * TRANSFER THE ARGUMENTS
228 06C8E 27790 91C22000C LOX 4 , HAROX31-2,M
229 069190 27792 16680(400 XFEP LDA 0 , 4 .13
238 06C92 27794 3(003E0O STA APGLST 4
031 916094 27796 60230002 171)1 4,2,M
232 06096 27798 6086 JU XFE P
232 G6C97 27799 0700
3133 * ARGUMENTS ARE XFEPED • NOW SELECT THE PROPER SYMIJOL
234 06(98 278043 1 4003(08 LDA VDSEL
3135 66’~ ’.’ . 7175)~ l” ‘3144 1 SLL I
2149  0 4 9 9 1 9 9  3171403 86C0 LIlA 9

•‘7 ’4 ’ , ‘q914 14 4 4 4 5 9 1 7 3 1  L A E SY MR TR ,8,1
~‘ “ “ O f  ~~~ 7 9  LIlA 13

~~• )9 . ‘~~4 •  ‘
., 0.’

0)9.4 II SIA TEMP
1)1 SVMPTP+2 .S T

-, ,~~~~A 4

‘$4~ 4 ‘ ( ‘ ~ 1’

,~ I 4

~ •F0 CONT FULL wID LP4GTH OF SELECTED SYPIB STORAGE
AV EA

~ 1~~~ l’ .‘n~. ‘ ,,‘ ,.~ 9 3 4 5  100 088
I 0.11 ( vOl  u



FOC AP— S V IG .03 PACE 2
LINE AB S ADDRE SS IF4STC ODE SOURCE STATEMEN T

2912 06C06 2’13344 144303E00 LDA YDOF YDOF IS NOT GREATER THAN UPPER LIMIT
253 06088 2 72 32  F((9(13EOC SRI VDLL
254 06090 27834 630A JL LOCLL
255 06C98 27835 43700
27575 06C9 0 27836 14003100 IDA YDOF YOGI IS WITHIN RANGE
256 06910E 2747347 60438 JU L0919
2757 069101 31747 39 0700
2917 06CC0 27840 541’O3EeA LOCUL IDA VDUL
2918 06( ‘~~( 27842 6004 JU LOC0
2759 060913 276454 0700
2759 06’,(4 27644 140031091 b OLL IDA VDLL
260 43691 C6 27546 94003102 LOCO PILE K AV D
261 4 4 4 3 ( 1 4 3  27 194 14 1 4( 1 7 2 7 1 ,7 4 A DF KRVD
2452 069191 A 272911. (944347 CIX
263 060(0 2725 1 0500 EAR
264 060CC 278752 6204 JO RF’IDP
2691 06CCD 2714753 0700
2691 OGCCE 278754 4919ØQ4914 AOL lONE
266 06CD9 27856 0590 PNDP EAR
267 OGCOI 27857 0843 SLL. LQW PL
2458 96”D2 35781114 044303606 (IOU HPVD
2459 06004 27860 0841 SLL 1
270 •SCDS 2780t eace L.XA B
271 06CD6 27862 6C4 13E14 INN 8 , TEMP
272 06CD8 27864 14408000 PIP IDA TVRSTR ,8
273 06910(4 27866 9146800910 LOP 0 ,13
274 .eooc 87888 3o4e882. BTA ‘rvRsTR ,e
2747 4369106 357870 6914204311. IMP B .UPLX2 , M
276 06C60 27872 GCGA0002 IMP 13 ,2 ,41
27? 06012 27 437 4 6912 3 (40472 INN 4 ,2 , M
278 069114 2 7 5 76  60” , ,JU PIP
278 06C (5 317877 44786.

3579 ~~~~~ 27578 7491034991 PIN PTA ULRPTN
END

0 EPPQPg

I

• *
1~
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FOC #I’—I V 1a .~~ f’ A0~ I
L I N E  888.  ADD8~ 6S IMSTCQPI BOURCE S’TATE31~MT

138 * MVDOF -- ~1PIED SIZE BYMBO L ROUTINE WITH TW O (Il AND Yl TRANSLATIONAL DEO RFEP
140 * OF FREEDOM (DOE )
14 1 *
142 0430436 14 NAROXO SETD 14 THE NO. OF ARGU MENTS (T IMES 0) TO BE NEERFO
4 4 3  •OCFD 27990 ORG XYD OF
144 GSC EZ 27898 0480949C PIP GL BRTN
148 SBCF’4 27892 643e6EFa iOU STRTPT
148 •OCFG 27894 429100000 SXTE EN DEC 16 .0
14? * STORAGE FOR 3 ( 4 3 6 1 4  OF ARGUMEN TS 11410 THE ROUTINE
148 036043 191872 XIX EU)J APWLST FIXED SIZE SYMBOL X INPUT
149 03(02 191874 VEX IOU APGLST+2 FI>’ED SIZE SYMBOL V INPUT
1910 03(04 15876 KAFIl LOU (FF618144 SCALING PrIPAFIE 118
1911 03(06 15878 KBF X LOU FIF.’QLST*6  SCALING PARAMETER
1912 03608 15880 KCEX EO FJ AF’GLST÷8 SCALING PARAMETER
1S3 03600 15882 KDFX EO)j r4PGLST+10 SCALING PARAMETER
1754 03(9191 1547474 7~Y LOU (4P915.ST+ 12 11>431’ SIZE SYMOO L SELECTEI)
355 * STO RA9E FOR THE FIXED SYMBO LS
15 45 ( 14791613 3172947 00000978 FXSY MG HE’. 4300043 ( 78  M A LE SYMBOL
1713 061)45)7 279 546 91993E000 FXSYM 1 HEX 430936099 FF’ Fl,.LE S’.’I’ISOL
3503 061)4 1 2 7 9 4 7 2  0001919150 FXSYM 2 HE~ 191000 Lop’;E CROSS
228 061)791 4 5 9 0 ( 2  04300900 1. EXSYN 3 HEX 6.30047000 SHALL CROSS
253 06DA2 31475)74 0043714300 EXSY M4 HEX OØO7FPPO LARGI. C I R C ) ..E
286 243141(97 2 84 3 6  044433(000 FXSYMS HEX 09103(0091 SF1OLL CIRCLE
3433 444343 )4( 97  4514391 ,;  0 ,703 ( 9091  EX 5YM 6 HI’. 43001915)00 SOL ID SMF’ILL CIRCL E
3 12 945114 7 ” )  “ 7 0 ’ . 97 ’ 43 4390 F”ISVF’l? HE ’. 097071099 140 5 )434 POINTER
322 06(231 2 2 j0 4  97430045.180 FX SYM8 I-FE ;’ 00002 00 UP POIF’FT(r
332 9617” 97797 .54 C ’C ’) ’( ’ 1C4 0(’ FXSV MS’ HEX 043 0913(300 UP (‘47 14054)1 P01)11(8
34? @45F.4 .~ 279734 ,‘.,7o4 594391 (“(Mi l l  I-FE.’ ..9914343,’.,

’l LAP”;E £6111 C’IRCLE
380 06147? ~~~~~~~~ J i I F l F E ’  F~97,1l11 HEX (.314 4343 10 BOx
4913 06(82 28)38 7(4308711 FXS MI2 HE..’ 711007FF ATTITUDE REF MOPE
410 (411’ Fl’ 17 ‘4 . )  45 5(111)111 E”lJ
III S
412 (49114” .5471 )2 )7’l1”1.(1’! 5’(F’743’5)( 43 541 4
4 1 3  I46E511 4 5 4 5 3 . 7  ...1.. , ’,97.,970 PT)” r .9 7 ’ / r I l
414 0474, ’ “ .f47 143.97 ~‘‘l.”’97 (‘“4 P TP  F ”l97’.’I l .’
415 061’ ,,31 3119 7974 “4 “91L”,’91 FTF’ 43 97947Y413
416 061. 4 .541’ 9 7 7  (‘4 “ “ .436,4 ,  FTP 14391 . 431 4
41?  “~ “ ‘ ., l.” ’ 7 4 7 4 3  (7.97 ’ .l). 7.574 4 3 ( 1
41 13 (3~~E( 6 4513 ( , .,.“ 0.)(,,• l , 43 77 91 FTP 1’ ,.c’,’.1.;
419 0,- I , , , ..‘97 ) ,~~~’ (14,...7.C,5  )4  FTP F45’. ’.’M 7
4243 436 * 91” ,~P,

’97A I Cl . F , ’.01,F ’235 FT P EX PYMS
421 449143 4 14.7 4: ,,; 1341’ ( ‘43343 FTP 43’X4397 ’.l1’3
4352 (34543fl,7 22369 (“31 . 4 7 ( 4 ,’, PIP 14551111’l
423 0643 05’ 45439717 (4 (.4 ,4 ,1143 74347 PIP 43 5 1) 1 1
424 06114 2473745 (“)~~“97F132 FTP 6 , 911)12
4 3191 0 6431411  ,~11’i’4 041706(145 PIP SYFIENI:’
4 26 *
427 ‘461149 293745 43 44313614j0 SYMCTR PIP (‘TPIF
4213 061140 29378 (~ 4~7,’4l:,43 1311’ FTP (TP 1
4213 01(4743 979770 (‘4”043D64 PIP £192
430 0611’E 2945745 434434361492 FTP CTP3
431 06(60 28384 04(40450918 FTP CTP4
4 32 0SEE2 223546 04006D16 FTP CTRS
43 3 06(14 2R7 4747 04006E0C PIP CIR6
414 0643431 318390 0449949E14 PIP CTP7
4 391 06(18 247 392 94006626 FTP (1P8

• 4313 06E(A 22 5 4 1 4  174006E3C PIP 45 143 9
43? 06E(C 28396 ‘34006(68 PIP CTR1O
438 06661 2831345 43443049190 PIP OTRII
4 39 06(10 29400 04006(82 FTP FXS N I31
44 0 *
441 06612 28402 SC6’3949C STRIPT LOX 12 , QLRR?M PUT ADDR OF 39+9 INTO X R12
442 06E14 28404 34640000 LAE 0 , 12 , 1 OBTAIN STRTING LOC OF THE ARGUMENT LIST
443 06E 115 22406 06E9 LXA 13
444  06EF7 28407 07430
444 06EF8 28408 60620002 I M P  12 , 2 , M
445 06614 2 8 4 4 0  19160949C STX 12 , GLBRTN MODIFY THE RETURN ADDR
4413 * TRANSFER THE ARGUMENTS
44? 066191 28412 75C22000C LOX 4 , NAPGX2— 8 ,M
448 O6EFE 28414 46680000 XFEP LDA 0, 4 ,13
449 06100 2 8 4 4 6  3(003(00 STA AROLS1 ,4
4910 06102 20418 691230002 INN 4 . 31,M
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F004P-S V10 .03 FACE 13

LIME ABS . ADDR(~~S 
INSTCODE SOURCE STATEMENT

4911 434519 4 28420 6086 JU XFEP
4911 06105 2842 4 43700
47531 *
4913 * ARGUMENTS ARE XFERED • HOU SELECT THE PROPER SYMBOL
454 06F06 284312 14 093E0C LDA XV
455 043109 284314 894 1 SLL 1
456 061(49 28426 045C0 LXA 8
4757 06F00 294243 34446101 LAI SVMPTP ,8, I
4918 06F0C 28420 86E9 LXA 13
459 961014 3147 4 2 9 0700
459 0 6 4 3 8 4 3  28430 39144 0541 14 STA TEMP
460 06F 10 3113432 3444’43RE LAS, SYMPTP+31, R , I
461 06112 28434 Cl11 43.’~ L O  135
462 06113 284375 0700
462 06114 284546 611(3114 INN 12 , TEMP
463 06116 29438 616540)702 INN 12 ,2 ,M
464 061113 22441. 344443(148 LAE SYMCTP , R , I
465 06110 3143442 (444054114 SBU TEMP
4 436 0 4 5 4 3 1 4 5  24 7 4 4 4  0243 SLL LGI.JPL
445? 061314 28446 0700
46? 06F1E 28446 3C003E14 Sb TEMP TEMP CONTAINS BIAS FOR XR8
4438 *
469 06F’20 28448 140(33 (1331 LDA VE X CHECK FOP (-1. 0 < VI 4 1 .0)
470 0434331 2 213450 ((.43139480 91943 ONE
471 013124 97’.4297 4745(791 JO LILIMI (Vi — 1.0) 3 II
4735 06(25 2844745 2708
472 06F26 318454 14003 (02 LDA VEX
473 436(2.8 29491. F”891948C 4781 NONE
474 06120 2847519 6300 JL LLIMI (VI + 1.0) 4 0
475 045128 284759 07013
475 06E2’ 28460 140054(442 LDA ‘.1)1

476 06F35E 284631 6008 JU LOCO
477 06121 2946 3 4374343
4547 049 (30 247.4914 1 40094)’(4 UL IP4 1 LDA ONE V FX IS SET TO THE UPPER LIM IT +1 .0
4548 4365 45? 2~~49191 S’ (’)44 31) LOC0
479 06 (33 r, ’ 4 9 1 ’ 0708
4 79 06134 2’1”l91F’ i 4 0 O~~48C LLIMI LD A NONE VFX IS SET TO THE LOWEP LIMIT — 1 .4 3
480 061456 2~~4743 94503(04 LOCO MLF K 0FX
481 ~~~ 38 28472 8’. (4,,’ ~()491 ADF KP FX
4475’ 0613(4 3113474 54 ’,l CIX
493 ~‘,‘.Fl 743’ 31’4. ’ . SLLD I
4134 061 ’4.’ ,- ‘~4’ .’1 5 ’ ’ ’~;’9.1) SAM 1 , M
495 0613E 35847s 6894 JU 5+4
4891 4 4 64 3 3 1  45’.4”4 43700
4~~6 ‘911443 21, 47)4 ( 44 4 7 4 5 0 4 1 0 )  AD U
48? 06142 4513 4 645’ 04541 SPA I
498 091143 247 4 47 3 0844 SLL 4
489 2,444 20404 06(0 L,4A 8
490 0 (46 28485 0700
490 06F46 28486 6C4 13E 14 11154 9 , TEMP
4131 *
492 06149 20488 140433E4343 LDA XIX CHECK FOR (-1.0 4 Xi ( 1.0)
493 436144 29490 F(,’ 13948A 585’ ONE
491 06 F443 2 8 4 4 5 9 7  6~~91” .40 ULIM2 ( X I  — 1 .43) 3 43
495 06F4D 284j3 43700
495 43614 L 28494 1 4003(00 LDA XIX
196 01180 247496 F’, ..0948C 6843 HONE
497 064352 28 4 ,4547 635)4 JL LLIM9 (HI + 1.03 4 43

490 06E83 2841,9 0700
4 3 1 4  043.1754 254708 14003600 LDA XIX
499 961916 318915)31 6003 JU LO Ot
5043 061917 28503 0700
500 06158 289104 14,)0g48A ULIM2 LDA ONE XF X IS SET TO THE UPPER LIMIT 1.0
9101 0615.. 213506 60(44 JU LOCI
502 06168 28507 0700
7502 0615C 289108 i 400948C LL IM 2 LDA NONE XFH IS SET 10 THE LOLlER L IMIT - 1.0
9103 06F 5E 207510 949103108 LOO t NLF KCFX
9104 06160 289112 BC0 (43EOA ADF KDFX
7505 06F62 3189114 040069116 DVI SXTEEM
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FOCAP-5 V I 4 4 .07 PAGE .

LINE AB S AD PPF ,47~ I SFSTCOII E SOURCE STATEMENT

75913 ( lbS ‘.4 2091I~ , 04091 )

5437 ,~~ç, r, 29471? 0700
9102 444.1 4.4 , 2.591)13 1391020043( 80)3 1 ,11
6043 913F 6)) 97135110 (.4. ”47 JF) (YIN
8419 0491439 9713 ”,;’) 43 744 43
9109 O6FBA 97~,’.i’45 144i32900F AND 14 ,M
5143 9614391 l’5)’.974 41: 0 0 31 14  cIA TEMP
511 06166 38626 6(403 (14 IMP 8 .TEMP
612 06(713 ,4345~ .,” 144745141300 Lf~(4 0 , N
513 0135 ?.’ 971391444 4381,4 ‘. 11 .14 l. (•14PIJ-1
614 06174 214913) OIAA L~~A I
6175 86F74 ?8’ . ’I,~ ‘,4 (45’(1474144 LOOPO L[’FI 8 , N
7516 06E7~ ,“4’~~)4 14&.2091910 LI,A (‘.13
7517 064378 0.9171 41110 “.0’ I) 414 , 4
SIR 449143’.”, . 1191 4 7  1 3 4’0Ql

91I8 44(4 ~‘ , , 7, I, “3 4 3 4 . l4”,’0l.l(l LOP ‘FVP$IP H
‘.19 25,43 ‘.“ .“ ‘ . 4’ .  “ 49 13419 ‘.1,. 1 VP’,’T l* 9
47343 9,’.F ‘ ‘4 ,‘ , ‘ .4 ,  ~~~~~~~~~~ 1
‘,97 l  430 ,4 . 1  ‘ . 4  I ‘ ‘ . ‘I4l

91131 136F “0 .“..14 14 4 0 4 ’ ,),7 ,~ I (.43 TVPcTP4P ,R

‘‘ ‘ .1 o4 . 4 ‘ ‘ .1  . ‘ ‘  ‘ .4 ,  4 ( .4 ,l” 9I.1,’ ‘ F, ’  T V S ” l .”P’.l ,8
91,’ 4 8i’.F “ ‘ 4  ‘ ‘ ‘ ‘ . 4  ‘ , , ‘ ‘ l , , ’ 4 3  12 I I ’ ) ) ’  8 , 4351 “97 . 11

‘3 “,,~ ‘ . ‘ ‘ ‘ ‘ ‘
l , ’ I ~ i 1 ‘ , .1 47

0, F II” .’’. ‘ .‘ ,, ‘ ‘ .‘ . ‘ ‘ ‘. 16 ,’ I I I  1’ ’ , ‘‘ I’)
43(2 ’ ‘ . ‘ .~~~~ ‘~~ ‘ ‘ ‘ ‘  , 1 ‘ , OF ’ 4 )

‘.45 ’) , (14343 974 , “ ‘ , ‘ ~. (37043
4 7 2 7  435 ’)  1” , ‘ ‘ r , , ,  7 4 1~

, ’ . I I’  Pl.’l ‘II HI-TN

‘.457 13 ‘4. l’ ”F 45’ ’ ’ ’ ’ ’  ‘ ‘ ‘ , ‘ ‘ “I) ’  FV E P4 I,’ 4,16 I F

c)9c) (465 1,,’ , ‘ ‘ , . 9 7 , 1 . 4 )  ‘ 4 , ’ ,

4 7 3 0  04.1 fl 974,’,’ ,) 0841 911 I 1
9131 C7) .F ‘4 ,’ ,‘7’,f,, ’ ‘35 4314 )) ‘~ 4 ‘I,. TI MO
9132 04943 94 1114664 61.14 4 3 4 1 1 4  15 FF ’  H lIMP
531 049101 ?Pc91E 1444114113813 (.1.0 Ø ,H
7534 06199 285643 01404 RI F .D LOB PFJ - 1
75375 0911 ‘I ’ , , ‘2 ~~.91’) 137043
635 8&r’)r. .497.0 3914343343 14 ‘,T .  15,5311
7576 436 1945 29S 7~ 6C21 F F 1 4 11114 4. TEMP
7 5 3 /  434.1 9) ‘1” / 4  47441004.1341 LOOPE 4, 14 19 0 , 54
91114 0,l r ,’,0 7 4 ’ l ’ 4 , 44,. ~~~~~~~ I . ),,, 0 , ) )

‘. 4’) 0643(497 118578 0A, 91 ‘.1 I I) u , 4
7540 013101 0R75’/9 43700
9140 0643(4 .4 ” . ’ ,’  4 ’ F C ,lo l F ” O  ‘!“)p’.164 P
641 06506 47~~4 7W~ ~‘ .4’1#o’ po ‘.14 TYOS T O FI
7548 011043 “91 ‘4 1” 4’(’ 1.~’
‘.47 o.. I . . •  ~~~~~~~~~

6 4 3  06) (4,. c,’, ’,,.t. ( . 4 4 0 , 4  I L  L’,I. I ,1,.”,Tl.’ ,~~ 9
4744 43643 045 1387588 3C4S7F1E SIA IVPMIP- P ,#
“491 1311(443 “ 7 ’  ‘144 ~‘.“ ‘4 P 4 4 1 3 F 4 3  1’ ”’  2 ‘.143 ’ ) 97 , 14
‘ . 4 , ,  ( (4 . )  )‘1 ’ , ‘‘ . ‘‘ .‘ ,, ‘ . . ‘,l . l~~,ll’,l ,’ l i l I ’  4 97 51
54/  4 5 1 , 1 I’ . ’ ‘ “ ‘ “ 4  4 ’  ‘ .  I~ (’47.’ ( M I ,  ) 9 7 , 2 , M
914 ’ .  43,’,) 144 ‘‘“91 ‘11 I 0 ’ II I I’  1 .41 0(1
(4549 0. 1 )4 ’ , ‘ I ’ ~ , ’ I ,’ (I (I ll

4 7 4 1 1  43. .F  F’’ . . ‘ ‘ “ ‘ I ’  7 ’ 4 0 ( ’ 1 4 ’ ’ ’  S I , ,  ‘ .F .,PPT F4
47 513 0711 14 . 19 1 : 94  . 4 5 1 ,

661 5.2. 14 ‘ “. 0 4  44430002.1.0 III .

91r,1’ ( 4 . 4 , ’ . . ’’. 71’ . ‘ 4 i ’~ ““F Il III >‘ ‘or.,’, sr
ccl (4’,’,’ ) l  ,‘‘ 4, - ’13. l  (1)~~ I4 ~ ,.I ‘F F III ‘ I  ,nl~~~’~ C .’S I
‘.474 F IF),

0 (PROPS

t
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5’OCAP-S V 10.03 P006 1
LINE ABS 4344309(55 INRT000E SOURCE STATEMENT

139 * DPDOIJT -- ROUTINE TO GENERATE A DIGITAL READOUT SYM BOL
7441 43
1 4 1  00000 10 NAPCX 2 S ETO 10 THE NO. OF AR GUMENTS (TIMES 351 TO BE X(EPFD
1435 eGFC35 29610 ORG DROOUT
143 061452 13861 41 0400949C PIP GLBR TF4
144 061914 2961? 6430709E iOU STPTPT
1491 917504’ 1595497 INPI 5 ,77 APGLST
146 ,‘‘F01’ ‘“~~~‘ ‘4 141180 EOIF APOLST42
147 03(04 16 4 7 7 6  STLF4 IOU APGLST*4
149 03606 (915) ” 4711,17 43 4 5 9 7  (FPGLST+6
149 03E08 158841 TITLE (QIJ APGLST+8
) IQ (  7 4 3 4 3 1 9 1  205. 1 .1 80000011 DOTIISK HE’~ (413444404311 MASkS FOR THE INDIVIDUAL DIGIT POSITIONS
151 06110 2 5 ) 4 3 ( 9 1  001400700 HEX 00 444491 74543
191 .7 014360 ( 7 2 6 12  000143000 HE” 0001430043
j913 ‘43914391 1 ’ ,91’62’7 ~~ 7’..0000 5443 /  007C0044 0
1754 04.43’ 43 ““.2.7 111400000 4443’ 143440000(4
155 94511149 (745391 24 I43c’90c43043 4 4 4 3 . :  (090900,7
17513 06102 28493145 00022F1C TTLS HEX 00022116 HOG
15’? ~~ Ft’4 265,22 440”224442 HI” 00(4112402 HOG
1918 0743 )j91 2456 ’ 191 (‘ ( ‘472244 .9 H433 0002246,0 74140
j 919 015[,R 2 4 7 4 5 ? 2  (.“19’14340Ø 9143 .-’ 000)14091 HOG
1470 06EI’~’ 452913 4 “'(45)224(41 I-FIX 430473124(46 MDI’.
14.1 (“543 1” 318171 “0,’2974(42 4 1 1  ‘. (4(4(F ,3974~431 HEIG
7 2  434743)jI, 2°6.,” 0944221 ,45  HI” 000312F’IC HOC
II) 1 3 4 3 4 3 4 3 ( 3  2”64,) LOCRTN 8513 35
1474 ,‘65135 31”, ,47 

~
(4”C’!1,ir 915< (494491344)1’ AIRSPEED

91 ‘ 6 4 3 ’  4 45’.’,,A .1 “97” ! 4434 2 54), (‘44(• 7 4 4 3 1 4 7 ,’; AIFSPEED
I’.’~ 0’~ 1 F I’. (97” , , .,6 ,‘97,,,.’974314 IF 4 ,1,91’,,43,~j3191 A1F ’SP (El)
1’ ‘ ‘~~‘ ‘~ F R  .7’.’.4 ‘“ “ ‘? 2 :” I ~ ‘ ‘ 7  11 I’ ’ ’ ,’ .7. 7 ) 9 1  AI PSPE(1,
16” 911,43 7 ,’, ?‘ ,~~ ‘‘ o’’” ‘1 14~~97 HF’  (7:1,1 4434 9745 914FF-PEEl,
I. ‘4 “ ‘ I. 28652 ,‘5’ ’45?2.4331 ‘445,1 “45. ’ , ‘ ‘2 .’. ’ ’~ IP$rEEl)
1 ‘~ ‘ oc r  F r  ~~~~~~~~~ ‘ 11111  ‘ ‘ .1 1 ,  111 .‘, ‘ ‘“ 1,7’.” ‘ ‘ ,1 1 ’ ” , r ’ 43  ~ 1~
1’ .’ )  o ’ F F~~’ d”4.”.” . .‘:‘ .‘.‘,‘‘‘,l,. TIN 1’’ ’ I ’ ’
1111 47,, )’ ’ , , ?‘ ,c,91” I ’ 4 3 , ’1, 1 31 7443 ~~.‘1

’,(”:11’’ P~~F191 I ’
171 4 4 . F ’ ) 4 31. ‘ ‘.o S b , ’.) 1.’ .,, ’ 444 “ s’(’O(  c (  •‘2 9014136
174 (‘1431,’ 20916,43 ‘91.,45 1 “97, 4 44 43 ’ ’ (((‘40 1 ,13(4(491 RANGE

0915430 ‘oI ,‘ 0,3 ’ ‘ , , , ‘,, ‘l 9143 ‘ c’ .i1’17 7 , 4 0  PAI4,)E
I ’. ’”. 4,1.143 (4 ‘ 4 ..’ “9 7 1 1 ) 1~~ ,’,,’ 44) ’ (‘OØ497’7~4591 P0)4915’
¶77 ~~~~ 1 1 ’  275.643 5l(1)l7,”.~~~, ’ 44) ” 01,01458,,? Rr4II’451
1743 ( 4 . 1 4  43 276791 ,“)~ 4’4 129291 MIX 5)01’),’: “a’ 5’,,) ,)
j74) 074300 ,:09772 06,’.)) l,~ S HU M ORS HF ’, 0E’i0I~~8E 35(pr~
1130 9 ’ **,’ ,‘8674 1 1 4 5 1 4 5 1  HEX 1(4514751
1141 0’’” 4 , ‘ ‘ ‘6” 6  I F  4 ’  1 4~~I HEY I 14’ .i ’491)
1097 ( 4 (443 ’ )  1343’. “19 ) 4 4 ’  14 ’  1 44(7 j 1 4 ’ . 1 4 4 7 j
1143 ,‘ .‘C ’o ’ 2) ~, ‘F~ ’ I 14’ 14’ I 44 1 ‘ 1 1 4 9 1 1 . 1’ 1
1 134 C.,’0,,,, ?P~~47~~ III’ 14 911 443 11 4 911~~’.)
1 875 s’?4143 ’ 3191’ ‘ 4  “1 ‘ . 1  ‘‘4 Hf “ 434314 ’) I ’)’
j 1 3~ , O743~4( “ 9 7 6 4 7 ’  13~~r 4 ,’4345 (  TENTH HEX 0(97, : ; ,” ’
I 417 0 5 4 9 ) 0  ?,P430’4 ((( ‘ ,6(  ‘343( 74 7’ ’ OF 1) 7  ‘171’ 0741
1130 “ “1 1 1  ,fl”ç 4,, 43 4 7~ ’4)(4 4 4F F ’  @4143410 ’) ONE
1 1 3 4  0 7 * 7 4  ;‘ 1 1 1 5 4  “41.’4)04 4 4 ) ’ 84 I~14Io4 ONE
1943 4370143 , 2’ ,~~~4 ~ 4I~~4 I41 4 HEY 04104104 ONE
1 1 1 4  0 7 4 1 ) 4 3  ‘4’ 91~~... 4 7 4 1 , 4 1 434 MEl’. (‘4104104 ONF
1132 43~~4314 ,‘2c ,’1~ ..~ 4.” 1,45 NI” 4” ‘161 ‘1401’ 0)41
1 1 3 4  13743)  ,1’ ’0l4 . ‘ 4 1 ( ’ ’ F 1 , ’4  H I ’  e4 I , 44 I~ l4 054 1
1114 ““ II 281’4745 (“l ,,71I43 591)443RD HEX ( 7 1 ( 7 1 : 0  S I N  WORD — CONTAINS MINUS SIGN FOR ALL D IG IT  POSITIONS
114 47 0713,1.7 ‘(‘ 4 1171’) “ r u  HEY ~r:’~,,s 7145 TOO
1’)~ 0” , ’97 1’ 4 5 ? ~ S(5 5)44 . ’.’ ,’~4P HEX 082001308 1431)
197 4374324 28798 (‘4104104 HEX 414104704 TOO
111 ° *703191 43 ’-’ ‘ 14 1  ‘, ‘ c4 ” ,<,45”? HE’ s’P,1’42082 1434)
1Q” (424745”' 45”. ’l35 .‘(,“4 7,’’i I NE ” 01041941 1431)

9741314 , ‘l :14 %j4’14911 HI>: 111911 4 51 TFJ 4”
.43’5 1 51297, ” ,‘ 97 ’ I91  ‘5”’) ‘4243’ HEY 013191 1543 11.10
202 07026 35135412 SIGN 8575 2
2433 070343 29728 0(39E30E HEX 43138E381 THREE
1304 1 47 4 3 3 2  97” '72?  1 14 4 7 1 4 5 !  HEX 1 1 4 4 7 1 4 6 1  THREE
2075 4370 ‘4 2?’24 ‘~ I 04I (44i HEX 01941041 THREE
206 054116 45192247 161456196 HEX 061961945 THREE
2417 (‘7(1314 97 ”  ‘22 “'10414341 HEX 91041941 THREE
299 5)540’3. 2 137 34 ’  I11~~1 ’ 4 4 3 i  N IX  1)4514751 THREE
2439 (‘5447” 4597’?).; 01 ‘9743) 26 HEX 0(301 7916 IHPEE
210 417031 28734 4300084300 HEX 0

84



FOCAP-S V 1O .01 PF491 E 2

LI N E  ~ 897 . ADO PE’,S I) I47TC I”t ’ F’  SOURCE STATEMENT

35~~) 0’97.’197 2,27 743 .43 45 “‘97””.? 4:11 ‘ (‘P.C” 132022 IOIJ P
2135 ( ( 7 3 1 ) 9 7  21373’, 445”~ 45”~~45 5415) ((20920’S? F’ C”JP
35 13 07044 2 8 ’ 4 4 3  IF’”OF’71 ’F 7443 .’ IF7OF?OF rouo
214 4154 ,34 1’ , 2 13742 j .’4~~24’~2 4 4 1 ’ ’ 424 1124 112 FO4J P
2175 0545)42 2~~7 34 c4(( ,: ’4 ,,7.5 91 54 4 3 .  9422( 3513,7 F CIF.FP
216 070497 29746 .761’47106 441 ’ 06 1 4 5 01%  FOLIP
35 17  1374334 ’. 213”’)97 297 ,3” 4501131 HF ‘43 “202457”'”? FOIJP
218 ( ‘704 1  27:’’ . 0 ” ,’ .’. ’.. (7. .o 5415)
2113 07,:’ .“ 275452 IE54” E7’4 r  541.5) IE?slF,7 ’?45 r r ’~E
3529 @709113 2 3 2 9 1 4  (‘ I,’41~~4I ‘41 47104143 ,4) FIVF
2.21 O7.~4 7 4  2137476 ,‘4~~ ’,.i 7 ,,.4 l 745) “ 1 3 4 1 1 . 41  F’ T V F
222 070917 97”54’7.’ IF:”'E’.”II I” ‘. IF’ “~r;’,c’ (‘lyE
3523 ø7~’1’’3 31’43,’4747 (’..47 4)1. 4.743 ” I.1 4 (0.If ,3 F ’ 1V43
35354 43 ,’~~ 9 1 4 ,  >‘.“?“.< 1’4 ,-41.’ HF’ ’ 1 ° 4 1 4 7 1 1 4 3 ’  11,91
2435 07 :7 ,1276,’I 14311 ’ ) 5411 44 4 < FF7 1.7 21.1 1 1 ( v ) ’
2356 43 7 91474 ~ S’7,.c “ i , , .” ’ ,’ 1, , ,~~,” #-4 r~ )45

3527 ~~~~~ 357 7,~’,~ ,7 E’4527 “ ' F, I’4 4 5) “F39 43 7434 43 SIX
228 974757 9727’,’)) 1I 4 91 F4 ”.l 5443 .43 F 1 4 9 1 1 ” c l  4 7 ) 8
3529 07064 2”772 j’45 ,191’1437 91’45 7443.” (943 9719153 SIX
2343 07(4647 350774 191”’ 911 ,791 HF,< 16$’34791’,; 751 .5 )
231 (‘546,72 22.7 545 1041 (44147 NIX 143410410 4717
232 07064 28779 1 1 4 4 7 1 4 5 1  HEX 4 1 4 5 ) 4 ’ .! 518
233 43 7.45 9145 2 <. ’ ”:’ ‘~l 97 ’,7’ 7’-E HF 5) @13gF,):’r SI:’
234 07066 28782 000080014 HEX 0
35375 ((70 43 317f’P,4 40 , ~ ‘45 (~9 4411’: 439 3592,43 Q.” ‘;IVEN
236 @7 4 7 ’? 353171349 ,. ‘ ,, ‘ . “'7.crs 4) 5 < 0 2 9 7 9 2 9 7 9 5  ‘ 4 3 4 3 1 . 4 3 1 ’ )
3537 074374 29’.”~ ,434I~~41434 MS ‘ “11041(34 SEVEN
3539 07(4711. 943”4(’ 0 4 ) ( 4 1 ’ 4  4443 / 

~‘4 II’4 4 1”4  $43y574
239 07072 359 ’,”445 (‘970”45 ,’~’43? HF,  4335439439943 SIVEH
240 979797 29, 7 4 4 437~n 4 7 * 4 j  N E 5 )  p 1 0 4 1 9 74 1  F-EVE))
241 070745 243 7949 IF’30F 3 1443 HEX IF3DF 3DF SEVEN
3542 07071 21)799 00000000 HEX 0
243 970843 219754343 04314311141 HEY 4313R(343E EIGHT
244 07082 281902 II4cI4SI HEX 114S14~~1 E I G H T
1345 07984 28804 114751451 HE) 1745 1451 EIGHT
246 4374186 2149049 01181)81 HF 0(381381 EIGHT
1347 41 79143 0 24314472 114514 75 1 N5X 114514474 EIGHT
249 07080 3513 0j 9 4 1 4 7 5 1 4 5 1  HEX 114 5 14 471 FIG HT
35411 437984 21343 16 OE’313E’3131 H)T’5) 0E381’7PE 110411
1350 070’45 3598 14 00900900 HE X 0
251 43741 119 20816 I’E ’7

~~t 1PI HEX 063431343E NINE
2752 070,42 “549 18  1 1 4 ’ . 145 (  HF ’. 1145145 7 NINE
253 074134 291420 431041041 HEX 01041041 NINE
254 07096 213822 0F 3(I3(F HEX 0F345130F NINE
255 41741014 351943354 14451451 HEX 1 1 4 5 14 5 1  NINE
256 417990 284321 114 47 1451 HEX 11451451 NINE
257 0741943 281328 OE ’18F381 HEX 0138138E NINE
258 *
2S9 43
3560 07091 28830 5C60949C STR’FPT LDX 12,GL8RTN PUT ADDP OF JS+2 INTO 7(812
261 •?0A0 28832 34649000 LAE 43,12 , 1 OBTAIN STRTIMG LOC OF ‘SHE ARGUMENT LIST
262 07002 28834 06E43 LXA 13
263 4374303 28835 41700

• 3563 07004 28936 6C620002 IMP 12 .2,434
1364 07006 359838 I4560949C STX 12 ,GLBRTPI MODIFY THE RETURN ADDR
265 43 TRANSF’EP THE ARGUMENTS
266 07008 288443 545220008 LOX 4.NARGX9-2.P1
267 070430 284342 16690000 XFER LDA 0,4,13
3561) 070045 2 8 4 3 4 4  3E003100 STA A RGLST . 4
269 07001 28846 6C2T39002 1)474 4,2,11
270 07090 3588441 6086 JO 7(1(9
2743 437081 2014413 0700
271 43
272 *
273 43
1374 *
275 070412 284350 1443013(434 SIRTI LOA STLN
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FOC AP-S V10 .03 PAGE 3
LINE ARS . ADDRESS INS TCODE SOURCE STATEMENT

276 43/0434 2999113 14944 SLL 4
277 074385 20861 “4700
277 07086 281454 040034306 ADU STIJC

278 07888 29856 06919714 LXA S

279 @70B9 358857 0708
279 074394 288514 1400’1t1443 LDA TITLE

28 43 07918)1 22 94743 0434~ SLL 4
291 070814 28961 06C8 LXA 9

2811 07081 28862 14009486 LDA ONES PUT THE BORDER ABOVE AND ~ELOU THE DIGIT AL DISPLAY

284 43743)143 2191354 39140711140 STA TVPSTR-48,8
2875 070)12 28866 3’ 4”?) ‘.11 514 TV PSTP-50 ,8
296 0741)14 79431,13 3914(313(491 STA TVPSTP+142 ,8
3587 070911 9 7 2 9 : 0  3 4OF14311Ø STA TVRSTP+144 ,8
280 43741459 299735 5452354143416 LOX 4,6,M
289 970)14 22974 144071111 TIlL LDA TVRSTR-2 ,a
290 070CC 358876 C44176F02 LOP TTLS ,9
291 070451 358878 3454071111 STA TVRS’I’R—2 ,8
2935 0714140 2743190 645420010 IMP 8, 16 , M
2117 43 7 141431 284382 6454400 02 IMP 9 , 2 , ))

2114 8743144 20094 47i. 45”0l”01 1)411 4 , 1 ,7
35135 079091 29))’43 47 47*4”. JO TIlL
295 145401 ’ ?  28R~’7 0780
296 070149 289014 6C430070 INN 8, I 12 ,M
297 0741140 2”” ”447 479175900430 LOX I1 .0, M
2138 0?13) ’ r, 5)431 ?”,>~ 14014:41430 LDA IHPT
299 43701443 91l”43”)4 754433504343 0 LOB 9, 11
300 07010 47194”47 62047 .191 F’IF4PT
301 070431 281427 07430
3411 O7O E2 298138 94438942)1 MLF NONE
34135 070(4 2F- ’,(~)) 754 43 2 0014 1 LOP 1 , 41
303 9743436 28902 7(470?5 ’ ,43F PINPI SIB SIGN
3414 07018 2811434 54~~r<00430 LOB 0,M
3075 074314 247 4.”, 0443’) CIX
3416 e7oEB 29907 01)01 SLLD I
307 0743(45 2439439 9459204301 SAM 1 ,M TEST FOR ROUNDOFF
308 07011 291310 60414 .1)3 5H8I110
309 0701)’ 21)911 0700
3439 0743F7 4<13~~735 0402043431 ADU 1 ,M
3 143 43701? ?,,“414 01791! S448K0 SPLD I
311 079113 350915 @7430
311 417014 299114 D413070943 MIJL TENT))
312 4370F6 31?’I2 3~~s.0.4)*9 STA INPT
‘7! F 437918 ,‘1194343 415*0 434343
714 1’ ’13F 43 ?P.”971 0 4164 SPLD 1
1175 (l’07 4 , 1 . 4 5 3 1  144C. 31,4 *434 MFJL 10 . N
,16 o’.’~.r~ 35P’3,:4 434””! SLLD I
317 0 ’47’14 281125 0700
317 07011 221.436 43)102434394 SAIl I ,))

~))9 071043 22,11, 1 )  ‘13 14 JO SHRK I
1113 071431 4389~’~ @100
319 97)47.’ 28,7(41 )1’1*,43’441F 17(0 3! ,M
3430 07104 28491? 891432001)) SAM 18 ,11
3351 437143’ 5)9’ 14 4304’S JU 1159
321 4371437 2,411 1r , 8700
‘1422 071419 213936 459141243011 434(0 31 .11
323 071043 281319 0443204301 ADO 1 ,43)
324 071045 243940 6009 Ju SHOKI
3275 071430 28941 0700
325 071711 2911431 1 4020004 1159 LDA I , )’)
3)136 07110 3581144 5453004100 LDX 7,0,11
335 7 0 7 1 1 9 7  358946 A ?8031100 ODOR IMP’!
1428 07114 289413 00,6! SI4BKI SILO I
1129 07115 28949 0844 SLL 4
1130 07116 291150 049450 LXA 9
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FOCAP-S Vj((,03 PAGE 4
L I NF 0435 . AD OP ESS INSTC ODE SOURCE STATEMENT

311 071 17 28975 1 0700
331 07118 20952 SC22000C LDX 4, 12 ,11
332 07114 28954 16487000 URTOOT IDA 110419975,4,9
3133 0 7 4 1 ’ . 289756 945861)16 AND 140111511,11
334 0711E 289541 4544438000 LOP TV R STR ,8
335 437120 28960 345408000 614 T V R ST R ,9
330 07122 29962 60420010 IMP 8,16 ,M
3137 437124 29964 6(22300412 17)) 4 ,2, M
339 07 3 26 28966 601345 JO UPTDGT
338 07127 213967 0700
339 07128 28968 14003100 IDA IMP’S
340 07124 28970 6C430070 INN 8 , 112 , 11
341 07120 98972 80500002 hIP 11 ,2,11
342 07191 28974 84693108 101 11 ,111100
3413 07130 28976 6004 JO IOTA
343 07(31 351)977 417410
1344 07132 28978 6091 JU SHBKO+2
1346 07133 88979 0700
3475 07134 28990 2C1409486 T510 SAM (‘NF”
346 07136 2888a 6001) 143 TSTSGN
1348 071137 241993 0700
347.071143 2149144 2488144300 I ’L 1 1 , 114 ,11

348 0713t 28986 60434 ,JU TSTSGN
1348 •lt3B 289137 0700
1349 4171745 29999 4943)19 JO 544811042
350 071 3D 2098,9 0700
3541 4171143 2891114 1408743243 1515GM IDA S I G N
1351 071443 289112 843 0204343 1 57.7 1 , M
352 07142 23113’ 4 74 (44311 4 9)1 PTA ‘ILPPTN
3753 07144 299 1147 14043701 1 LI) A 7545541 )814
354 (47444 23111 )13 045961)16 AND 14451519111, 11
355 437(49 31744 <47k . 9 1 4 4 4 3 , 2 4 7 4 4 3  LOP 1987510464,0
356 07140 2943432 39141419040 7514 TVPSTP*64,9
357 0714” 29004 7443094943 PTA QLBPTN
359 E N D

0 EPPOPS

~
‘I

4

’ 
_ _ _  _ _ _ _ _  

_ _  

87



APPENDIX B

VARIAN PRINTER/PLO TTER ROUTINE (PRNT SM)

This appendix contains the SKC—2000 computer listing for the PRNTSM
routine. This routine was used to output in the report onto a Varian electro-
static printer/plotter.

F000P-S V10.433 PAGE 1
LINE ABS . ADDRESS INST000E SOURCE STATEMENT

139 43 PRNTSM -- SUBROUTINE TO OUTPUT THE SYMBOL MATRIX TO THE STATOS PRINTEP,PLOTTt,j13
140 * 7(98 MUST CONTAIN THE STARTING ADDRESS OF THE BUFFEP TO BE OUTPUT ,
141 *
142 041430 i6640 ORG PRNTSM ’

143 041430 16640 04009490 PIP GLBRTN
144 04102 16642 64304161 JGU MTR7(OUT
146 04104 16644 C5809444 LOPINg LOP BMSKI , 3
1 449 04106 16646 0700 NOPINS NOP
147 974107 16647 0700 MOP
148 *
149 04108 16648 000000013 MAO HEX 3 MAGNIFICATION (1< MAO <S
150 04104 1496750 84384300430 LG4’DIV DEC 0 BASE 2 LOG OF THE 540 , OF DESIRED HORIZONTAL GRID LIP41’1.
15 1 0410C 1t652 000043000 LGVDIV DEC 0 BASE 2 LOG OF THE 540 . OF DESIRED VERTICAL GRID LIMES
152 0410E 166754 HSPACE 8759 2
153 04110 16656 VSPACE 8975 2
154 04112 IG6SS UPLXMG BSS 2 -2*WP L* MAG
156 04114 16660 SAPSIR 055 35
156 04146 16662 SCNBUF BSS 88 SCAN LINE SUFFER STOPAGE
IS? iCOIIPUTE THE 4340. 411 1441,1 4,404135 041 4 414451111363 LINE
159 04161 1497750 14004108 11197(001 LDA MAC
1759 04 170 1497 35 ~944 SLL LGU PL+ 1
160 04171 16753 0700
1750 434172 167754 345004112 STA WPLXMG
161 * COMPUTE THE NO. OF RASTER LINES BETWEEN SCALE DIVISIONS
1752 04174 149756 14020100 IDA RL ,M
1613 04176 167758 479112410C LOX 13 ,LOVDIV
164 434178 175760 0DC0 SPA 0 , 3
1675 04179 1676 1 0700
166 ~ 417A 16762 3c00411e Sb VSPACE
166 43 COMPUTE THE NO, OF RASTER COLUMNS BEIW(EN SCALE DIVISIONS
167 041791 16764 14004112 LDA WPLX14G
168 04171 167649 545184104 ID” :4, LG)-IDIV
169 04180 16769 01’450 SPA 41,3
1743 04101 149769 0700
1743 04182 14757743 3450041043 510 HOPACE
171 * COMPUTE THE STARTING ADDRESS OF THE AI91AY TO BE OUTPUT .
172 04194 16772 1C404!14 SIX 41, 5495141
1713 e4186 1497544 1443141911 LOAN NX11P144?
1 74 041148 16776 4540434114 LOP SAPSIP
1 775 0419A 1497741 3041041443 614 )421,(P1’+2
176 *READV THE S’VATOS
177 0418C 167241 64044234 JS IPEOL ENABLE THE STAb S
178 04181 (6782 64044240 JS RSTRsIIF PUT THE STATOS EN FASTER 540043
179 04190 16794 64044250 JS 101 TOP OF FORM
1843 04192 167947 64044262 JS 5.41145 RESET THE STATOS SCAM P’49
181 43
182 *OUTPUT A TOP BORDER
183 04194 16798 64044294 JS CLRSCN CLR THE SCNPUF
194 04196 149790 644144296 JS FILPFJF FILL THE NO. OF (JPDS DECO FOP THE TOP BORDER
186 04198 16792 640442BC JS PRI’4TL434 PRINT ‘SHE LINE
186 43
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~ OCAP—S V10,413 PAGE 2
LINE ABS . ADDRESS TNSTCODE SOURCE STATEMENT

19? *ROUTIME TO LOAD SCNBLIF’ WITH 01143 11111, P R O P E R L Y
188 43 MAGNIFIED , FROM THE SyMBOL MATRIX
189 43419A 16794 5C420000 LOX 8, 43 ,11
1943 041945 167947 5456441000 LOX 13 . 0 . 41
191 0419E 147728 64044284 NXLINE JS CLPSCN CLEAR THE SCAN BUFFER
192 0414441 1694141 640442432 JS VOPID
193 04142 1470’~2 1402043043 LDA 0,N
194 04(4,4 1641(44 06E0 LXA 12 XR12-SCNBUF URD CTP
199 041445 j4~~’~75 0600 LXA 143 XRIG-LIPT’ WITHIN LINE CTR (SYMBOL MATRIX ’
196 041116 1 63105’ 04798 L7(A 3 XR3~~SCN}FOE (3RD BIT CTR
197 0417? 16807 0700
197 04140 16808 14009444 LDA BMSKI
198 041A0 147911. 345604116 5141 SCNBUF’,12 INSERT A LEFT SIDE BORDER
199 041491 361412 9454P04100 N7(URD LDX 9,e.M 11R9-BIT d R
200 0’I(AE 16814 44441410043 LOB 0, 43
201 041430 164116 2(0413114 SIB TEMP
202 041432 16910 5451243000 NXBIT LOX 2.0.41 XR2-MAGNIE1CATION INDEX
2433 04184 16820 9400�E14 LOB TEMP
204 04186 149822 0°01 SLID I
3506 041147 16823 0700
2075 @41814 16824 ?C0433114 SIB TEMP
35416 041140 166426 845009404 SAM lONE
20? 041845 16820 47004 JO BLANK
207 041 430 16 4329 0700
3508 041B43 16830 6008 JO DOT
209 43
35 10 041431 16831 0700
210 4141410 1614132 144104106 BLANK LDA NOPINS
211 04I’~2 14714 34 3(~43041CE STA NSRTBT+2
3512 041914 16076 641118 JO NSRTBT
213 041:75 1583? 0700
2113 1441456 151)13? 1441041434 DOT LOA LOPINS
21 4 041.,9 16840 3’ (44?41’E 61443 NSPTOT+2
216 0414547 161349 47430 2 JO N 9 7 PT ET
216 43
21? IPOUTINE TO INSERT A ONE OP ZERO INTO THE SCNBUF WORD
218 041C9 1641413 0700
218 041CC 1471944 147504116 4158181 LDA SCNBUF , 12
219 4141431 161346 455809444 LOP BMSKI .3
2350 041140 16542 3 (6434116 STA SCNPU43’. 2
221 041D35 14 543 54514304302 INP 3.2. M
222 041144 16852 2414100441 ICL 3 , IFPI.JX2 ,M END OF URD IN SCHBUF?
223 041146 16894 68.OA JO ISTI YES
3523 04137 168755 0700
224 041149 1478547 75451200411 ISRTBI IMP 2, 1 .54 NO
2275 041143 169514 24114109 ICL 2.MAG MAGNIF OF BIT COMPLETE?
226 041045 147860 600A JO TST2 YES
2356 434133 169471 0700
3527 0411443 168472 75092 JO NSRTBT NO
2358 1
229 *THE END OF A URD WITHIN THE SCNPUF WAS REACHED
2130 0410F 164175 3 E~?00
2343 0411(4 16864 SCIA0000 1911 LDX 3,0,M RESET SCNBUF BIT PIP

4 231 041432 175966 645620002 IMP 12 ,2,M INC SCNBUF (3RD CIR
2132 041434 16869 609C JO NSRTBI
2313 43
234 ITHE SYMBOL MATRIX BIT HAS BEEN PROPERLY MAGNIFIED
235 041E5 16869 0700
235 04 1 E6 164170 645400001 1612 IMP 9,I ,M
2136 041E8 16872 24490020 ICL 9 , BPU , M END OF SYMBOL MATRIX WRD7
2137 041E0 16874 6004 JU TST 3 YES
2137 041438 175875 07043
238 0414391 16876 SOBA JO NXPIT NO
239 43
3540 43
241 *THE END OF A SYMBOL MATRIX URD UAS REACHED
242 041 43 0 16877 0700
242 041E1 16878 6C42043402 TST3 IMP 8,2,M INC TVRSTR (3RD CTR
243 041143 16880 645520001 IMP I0,1 ,M INC I,jRD WITHIN LINE d R
244 04112 161482 24630008 ICL I0 ,UPL ,M END OF SYMBOL MATRIX LINE
1346 04114 16894 6004 JO PTBRDP YES
2475 04115 16985 07043
3546 04116 168875 60450 JU NXFJRD NO
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FOC AP-S V141.03 PAGE 3
LINE ABS . ADDRESS INSICODE SOURCE STATEMENT

24? 43
248 4314443 END OF THE SYMBOL MATRIX LINE WAS REACHED , 4340W
249 * INSERT A RIGHT BORDER
2S0 0411? 16887 07043
250 041F8 16888 14(420001 PTBRDR LOA 1 .54
2751 04114 16890 454534 (14 LOP SCNBUF-2 , 12
252 041191 16892 3C604114 STA SCHBOF-2. 12 INSERT A RIGHT BORDER
2753 ITEST TO DETERMINE IF A HOPI2 GRID LINE IS REQUIRED
264 0411E 16 1494 5~~%35Ø43ØØ LOX 2,8. M
2755 43435432 (4~~’34 5C6A43sO1 1MP 113 , 1 , 54
2575 04202 16029 24694110 191L I3 , VSPACE
355? 414204 147943 0 643 04 JO
257 04205 15901 0700
3558 042416 169432 4743 113 JU PONT
259 *41 HOPIZ GRID LINE IS REQUIRED
2750 04350? 159433 43700
3560 042013 1479434 6C120001 HGRID IMP 2,1 ,M
261 04204 1GCIOG 640442 9C JS PRNTL N
3562 0424345 1759439 6C120001 IMP 2, 1 .M
263 042043 15910 24114108 ICL 2, MAO
2754 04210 16912 6004 .10 TSTS
2434 04211 159113 0700
265 04212 16914 6088 JO MG R ID+2
266 0421 13 16915 0700
266 04214 16916 5C6A0000 ISIS LDX 13 ,0,M
267 04216 16918 64044284 .15 CLPSCN
268 04211) 16920 54044296 JS FILBLIF
269 41421(4 16922 540442BC JS PRNTLN
270 042145 16924 60091 JO 17514
271 IA HORIZ GRID LINE IS NOT REQUIRED
272 042 114 175926 07 00
272 0421E 169275 640442945 PRMT JS PRNTLN
2713 04220 14792 8  6(120001 IMP 2,1 .54
274 04222 15~~30 24114108 ICL 2,MAG
275 04224 14~~32 6430 4 JO 1614
275 04225 16933 0700
276 04226 I6°134 6888 JU PRHT
3577 43
278 43
279 *TI4E RASTER LINE HAS BEEN OUTPUT TO THE STATOS
280 04227 169135 0700
280 04228 169375 244344300 17514 ICL 8,RSTRW ,51 END OF SYMBOL MATRIX RASTER?
28% 042241 16938 60434 JU PRNTDN YES
28 1 04228 t~~9’(9 0700
3582 042245 14 47Q441 6413041943 JO NXLINE NO
2813 43
2414 43
285 *OUTPUTTI NG OF THE SYMBOL MATRIX IS COMPLETE- DISABLE THE
286 43 STAb S AND RETuRN
3541? 012243 (75942 64044242 PRS4TDN .39 PSETLP
288 042130 175944 740094945 PTA GLBRTN
2419 43
3590 43
291 *STATOS PBINTEP’PLOTTER ROUTINES
292 43
293 43
294 ISTATOS ENABLE ROUTINE
2975 004120 2848 LPNABL SETX 0820
296 04232 169413 RLPEBL 8135 2
29? 042134 16942 434 8042 32 LPEBL PIP OLPERL
3598 04236 447~~cØ I4~~2(4P20 LDA LPIIAPL ,I4 LD THE CNTPL WRD
299 042138 144;~l535 4491 0(47 ?2,C .~~ OUTPUT ‘TO STATOS
300 414239 16957 44392 LPEBLI SIlO 2. READ THE STAT1Ic URD
301 43423A 16944 845020006 SAM 6, M 1ST LP NOT ROY AND LP BSV
3432 042345 16956 7400435335 PTA SLPEBL
3013 0423E 16968 754304239 JGO LPEPL I 191 AGAIN
304 43
3435 *SI411OS SYSTEM RESET
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FOCAP-S V 10 01 45441,43 4

LINE #891 A r’ l ’S’ F ~ ‘ . I,iSlr47 r’r SOURCE STATFMENT

3047 0194343 (4 ‘4 , ’76P LPPSET S F TX  194390
3(47 04 ’414 191~7..~4 POSIT 4354 35
3041 04247 I’ . ’367 044343435 40 P4ITLP PIP PP’~5 T

309 04244 I~ . ’~64 (44391894143 L5.,A L5’P915 1 ,M LD FF611 (1540 3RD

310 04246 I ‘ .~~ ‘ . 6 ,  44191 1)~~47 22, 91 , 5 SF HI TO 91143104;

311 04247 147967 0700
31 1 04248 (4;’4,,13 740(44940 14143 PP’.ET
1312 43
313  ISTATOS 16 RASTER MODE
1314 00910 1114~’ LPPST P 9 1 5 T~ 438143
3145 04244 1~ “ ‘~ ‘ PLPR’IT 8’S 2
316 0424C 16972 040042441 8514170 PIP PLPPST

317 042443 1E”?4 140(3041E0 IDA LPPSTP .M LI) C ? 4 ’~~1, 3434)
1141 043550 1 C ’ ~ ’( 4A 141 DOA 22 , 91 , 4’. SFN P TO 514105
1154 0491”.! j4 , ’~

’,’7 4354135 PSTPM1 DIA 352 DEAD STATUS (35’!)
320 04242 159714 8C02000C 4AM 15 ,M 1,1 LP 84’? (4440 PC BSY
321 043564 16980 740043540 PTA PLPPST
322 04246 t .~”4:’ l’4’40495j .14 ,1 1  841511 14 T911 A4;43 T14
32 3 43
‘4 914 *STATOS TOP OF FORM
3275 00814? .~~‘~ ‘3’ . 6,14101 44 TX 431117
1326 4149752 16’~34 P101 8135 2
327 0491”43 46’~~~, A4041435c41 TOE PIP P101
79114 4 3 4 2 ’ ,’ . 1 4’ ’ 4 1 3 ”~ I 4~”~~ (4PF1 1 LDA L45T(’F .7 LI) 101 C M L )  (319,0
491’) 042911 4 (7)00 4481 DOA 22,C ,K 7(110 TO STATOS
330 434,41 4 4 ) 7 4  491435 Tol l 1414 3543 1’ -,T LI’ F l Y  (Ill!) PC 875’.’
331 4 3 4 1 3 6 4 3  175992 9C020 0C 74437 12 ,54 I T  LI’ IISY All!) PC BSY
312 04,91~ I ~ ‘4’)4 744304248 PTA RTOF
333 04264 144091, 6474342911 J4;I J Tol l ‘T7T 4134144

:334 43
IROUTINE TO SYNC ‘5(41 SCAN LINE. 1438

‘336 OGPA? 2,0714 SYNCLH SETX 0942
1417 04266 146,902 P9124445 4191”, 35
338 042758 1743043 0404142756 SYNC PTP 8752Nd
339 04243.4 1 1101 1402.04342 LDA SVNCLN .M ID SYNC CMI) UP!)
3443 0435691 1 714C 4 44434 0(4 22 , (.41 1 ,544 0 10 STAT ’S
341 0426D 170075 4082 SYNC1 0111 22 PEAD THE STA1 IJS (3(41)
342 042471 1,0(5, 19~~432O0091 S6IM 12 ,M TST LP OS’? Alit ’ PC PS’?
343 04270 17943) 74004264; PTA PSYFIC
344 04272 1 1 4 1 0  641043561) iOU 5Yi4( 1 1751 4454154
3475 *
346 *STATOS SYliC/STIP ROUTINE
1347 004123 21941  LPSTEP SFTX 0B21
‘14) 04274 17”(.! P411195 9491 2
349 04276 170(4 43441(44974 5rlPS PTP FSTF.P5
3541 042119 1 :43147 I4920B23 LD4 1,1951119.51 LI) SYNC/STEP dID (3RD
3911 04274 j7(~42 4,~9l fl,’~4 22 1’ 41 “ I l l ! )  1” 51410”,
352 043578 1 5 4 ( 4 1 6 41492 STEPSI 5 4 4 1  3513 PEAr ’  THI STATUS (.181)
353 042791 1 ,07’ ~ ‘ .431’943(4( ‘ .451 12 ,7 1911 LI 11132 All!) PC ISV
354 04,~~’r 171422 744194974 PTA PSTFPS
1356 04220 1714914 754 1044379 3910 13SEP61 IS’S 445 (4111
:3756 43
3757 *ROUTINE TO CLEAR THE SCAN LINE BUFFER ‘44 FULl. (.1(405)
3541 434282 170247 PCLRSH 43756 ~
359 04284 1743214 040043582 CLPSCM PIP DCLPSN
360 04286 (7010 14020000 LDA 0,11
1361 042418 17013? 06430 LXA 12
347 2 043599 174133 0708
1362 04294 17034 345758 411 6 CLPNX STA 54544801.12 45 L P MX UR D
13613 0428C 17016 47 917520002 I M P  12 ,2,54
364 04281 1743)9 35463043514 ICL 12 ,98 , 54
3435 04290 17040 7400435835 PTA RCLRSI’i
366 042412 17042 6430435811 JOU CLPNX CLR NEXT (3140
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FOCAP—S V 10. 03 P A GE 75
LINE ABS ADDRESS INSTC°DE SOuRCE STATEMENT

367 43
368 *ROUTINE TO FILL THE 5CAM LINE BUFFER
3479 43 FOR THE TOP AND 14011054 BORDER
370 04294 17044 RI ILB F 4399 2
1471 04296 17046 04004294 FILBUF PIP PFILRF
372 04298 154~~42 545620000 LDX 12 , 0, M
373 0429’) 170750 1400944347 LDA ONES
1374 0429C 17052 391604116 111811 STA SCrlBIJF , 12
375 04291 17054 47456350414135 IMP 12 2, 11
376 4342430 1707547 24614142 ICL 12 , OPLYMG
377 04202 17050 74004294 PTa REtIRE
378 042434 170643 474343491791 .145.0 11,,F F’ l
379 43
380 *ROIJTINE TO INSERT VERTICAL GRID LINES
3141 042A6 170472 PVGPID PSS 35
382 04249 17064 43 44394 24 6 2751910 PIP P414;PjI)
383 04244 170647 591473500041 LOX 4 2 , 0 ,11
1394 042491 1 7 4 3 5 )  1443439444 LDA 43515431
3145 04241 1721(4  1 91(44(j47 1,41314IDI 75143 5”HPUF , 135
31347 04280 17072 47(47434101 IMP 12 ,IISPACE
3147 0421435 17(474 246141135 ICL 12 , UPLXIIO
3438 042414 170775 74(404246 PTA PVI3P1D
389 042436 170714 643042443 JGU VGPIDI
3943 43
391 *ROUTINE TO OUTPUT A SINOLE LINE TO THE 5141109 USING DMA
392 43 FOR 44 FULL .181)6
393 004700 1S347 DM419181 SETX 0600
394 042148 1708 0 RPR FITL BSS 2
3975 0435144 170142 114300000 (3CCMP FlEX 10300000 -I’S COMP OF 44 PLACED IN BITS 20—31
396 0429C 17084 04004298 PRNTLN P141 RPRNTL
397 04219E 170(16 34i?04116 DM4SET LAE SCI’IBUF’ LD STRTING #0047
3914 04210 17(~1391 09145 SP4~ 1 COMPUTE FULL (3RD O DOR
399 41 42 ’  I 17009 ~ 700
1399 042912 17090 C441042(4A LOP UCCUP INSPT I’S COMP (41 1,3RD CMI
4041 042914 1743~ 2 44354 1 D0A 22 , 41 SEND TO STATUS
4431 042915 174193 4082 DM41 D1A 22
4412 042456 1709 4 99102004345 5AM 12,14 1ST LP BSV AN D PC B~ Y
403 042138 17096 6004 JU STRTDM GO TO DMA STRT
403 042C9 1709? 0700
404 0424543 17098 6085 JO DM41’ 1ST AGAIN
4975 942dB 17099 8700
405 4142CC 17100 144320000 $T~TDM IDA DMAWTRT ,N
406 049C43 17102 4491 DOA eP ,c ,K SEND TO 75141109
407 e42CF 17103 4882 SIRTDI 014 22
4043 •4a043 $?$434 43002*43434 SAM 4.M TOT IP OBV
409 04202 17106 6003 JU EBLINT
409 0421)3 17107 0700
410 043504 17108 6025 JU 518101
411 •41D1 171439 ••SI EILINI’ EPI Z ENABLE MEMORY INTERRUPT
412 042D6 17110 48112 1)14 22
413 434207 17111 0700
413 4142D9 17112 9C935419411 SAM 1 .11 1ST FOP 1,1452

414 04204 17114 6094 JO 43-4
414 04208 17115 0700
44,5 042DC 17116 474044276 iS STEPS 00 A SYP4C’STEP
416 042DE 171 19 740043588 PTA RPRNIL
417 END
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