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Wth a very few exceptions it is possible nowto do sonme calculations with
the parameters for the commands. Since there is no delimter character |ike
the "," in other programm ng | anguages SCASM needs sone hel p. This is why
you have to use squared brackets "[]" in every arithnmetic expression, i.e.
[90-3]. Expressions are always evaluated fromthe left to the right
regardl ess of the common mat hematical rules. The only way to change this

is to use nested brackets. Expressions can al so contain nacro paraneter
nunbers |ike this:

[[90 - 98] / 45 ]

Wthin expressions the foll owing operators are all owed:

+

*

/

== equal (conparison)
I = not equa

< | ess than

<= | ess or equa

> greater than

>= greater or equa
| OR (bitwi se)

A excl usive OR

& AND (bitw se)
<< shift left

>> shift right

Note, to perform bitw se operators SCASM converts the invol ved
parts of the expression into |ong integer format.

Now you can al so "cast" the nunber format if you want. Sone exanpl es:
If parameter is |abeled as decinmal

12345 norrmal (default) decinmal format

OxAB23 hex format, with "Ox" prefix

Ob101010101 binary format, with "0b" prefix

AB23 hex nunmber wi thout "Ox" prefix causes error

If parameter is |abeled as hex:

AB23 normal (default) hex format, w thout prefix
0d12345 decimal format, with "0d" prefix
0b1010101 bi nary format,

To avoid problens with the current nunmber format recogni sion routine
pl ease use only upper case charaters for hex nunbers and use only

| ower case characters in the "nunber cast" sequences

"Ox." & "Ob." & "0d.".



The expression evaluator is called for every nuneric paraneter input.

As a side effect arithnmetic expressions like "9%3-5" will also work.

If the evaluator is called without the "[" at the beginning of the expression
stops at the first space charater. Therefore

strongly recomend to use the brackets and separate the el enents of

t he expression by spaces. This will also increase the readability of

t he source code.

Since SCASMis a one_pass assenbler :Label's in arithnetic expressions
cannot be used, if these :Label's are defined in a | ater source text
line. This is because the :Label is still undefined when the expression
i s eval uat ed.

NOTE: Al calculations are done at conpile tinme, NOT at runtine.

General referencepoint nmenory (1.7 / 2.0)

There is a general referencepoint nenory which can be set with the command:

GRP( <Lat> <Lon> )
Nane may be changed

Tenporary referencepoi nt nenory

Every tinme an Area() command is conpiled, the position (Lat/Lon) is stored
into a tenporary nmenory. This position is valid until the EndA conmand is
executed. This is not only true for the automatically stored position but
also if you explizit define a new GRP(). So a GRP() defined in an Area()
is really a tenporary one.

You can use the stored position to cal cul ate a new referencepoint

position in every command that requires a Lat/Lon pair input.

There are two options to calculate a new position
d <delta_Lat/north-sout h> <delta_Lon/ east -west >
r <headi ng> <di st ance>

If your new position is 150 nmeters east and 60 neters south of the stored
position you can enter:

Ref Poi nt ( abs :Label 1.0 d -60 150 )

and SCASMwi || cal cul ate the new reference point.

it
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If your new position (i.e. for LandMe) is 400 neters away in
headi ng 273. 4 degrees you can enter:

LandMe ( r 273.4 400 0 90
r 93.4 400 0 27

)

Not e: be carefull, the order of the delta distances differs fromthat in
FSOFFS (one of ny ol der prograns). This is made to match with the
Lat/Lon positions. Do not use this feature for |ong distances.

SCASM vari ables are identified by the "$" sign as the first character.
They can be used in arithnmetic expressions.

Uvar ( $nanme <expression> )

This command is used to declare and initialise the

user vari abl e $nane.

If this variable is declared inside an Area() it is asuned to

be an tenporary variable and is deleted when the EndA instruction
is conpil ed.

There are al so some SCASM i nternal vari abl es avail abl e.

$IC internal instruction counter, valid in Area()'s
$PI The nunber Pl = 3.414 (2.02)
$Section This is the SCASMinternal section bit variable.

There is only one bit set for the currently

scanned section (i.e. 0x001 for section 0 = nav

or 0x200 for section 9 = visible scenery).(2.03)
$Ver si on The SCASM ver si on nunber * 100

Vari abl es decl ared outside of an Area() are valid fromthe declaration
poi nt and can be changed even frominside an Area(). But Variabl es
declared in an Area() are assuned to be local and will be del eted when the
EndA command is conpiled. User variables are not necessary deleted at the
end of a macro!

The user variabl es have nothing to do with FS5/ FS6 internal variables.
They are only tools for the experienced programrers.
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To inprove the paraneter calcul ations there are now sonme functions
avail abl e. Pl ease renenber, all calculations are done at conpile tine.
Function nanes are case sensitive.

i nt[ <expression> |
This function converts the result of <expression> into
an integer nunber by truncating the fractional part.
round[ <expression> |
This function converts <expression> into an integer
nunber by doing a normal round up/down.
sqrt[ <expression> ]
This cal cul ates the square root of <expression>. The
result is still a floating point value. If needed you
can use:
round[ sqrt[ 100 / 2] ]
abs[ <expression> |
This function makes sure that the result of <expression>
is always a positive nunber.

sin[ <expression> |

cos[ <expression> |

tan[ <expression> |

asi n[ <expression> |

acos|[ <expression> |

atan[ <expression> |

at an2[ <expressi on> <expressi on> ]
This is the atan2( y / x ) function. Format
corrected in version 2.07

adrpat[ :Label ]
Thi s address patch funktion is a workaround for the
address cal cul ation problemin Dwx() conmands in the
case the label is defined in a later line of the
source code. This function sinply adds the current
address to the internal patch table and returns a
0 value which will be patched later. (v.2.04)

ipt[ index flag ]

version 2.07

i ndex the wanted point's index nunber

flag the coordinate elenment (x, y, or z) of that
poi nt .

This function inports point coordinates from an

exi sting SCASM internal point |ist.

For exampl e, you have defined an point |ist sonewhere

in an Area(). SCASM hol ds an internal copy of this |ist

for the polygon vector automatic function. This function

gi ves you access to this list, so you can copy coordi nates

to instructions which do not accept point nunbers.

If you want to draw a dotted line with 7 dots from lets

say, point no. 5to 6 of your list, you can wite:

DotLine( ipt[5 x] ipt[5 z] ipt[5 V]
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ipt[6 x] ipt[6 z] ipt[6y] 7)

Sone col or codes to use with the ..Color() comands (hex val ues).
These col or codes differ fromthe nunbers you find in the bitmap files.

Col ors of variable brightness, depending of the time of day (FO col ors)
00 bl ack

01 dark gray
02 gray

03 l'ight gray
04 white

05 red

06 green

07 bl ue

08 or ange

09 yel | ow

0A br own

0B bei ge

oC or ange/ br own
oD green/ gray
OE bl ue/ mari ne

constant colors, use it for ilumnation

OF red

10 green

11 bl ue

12 dark green/ bl ue

13 or ange

14 yel | ow

15 white (high intensity)

16 white/light gray (low intensity)

ot her colors

21 dark green, replacenent color for sone bitmaps ?
2F br own

------- ANNEX B =---c-mom e m i e men e m e m e

Sone often used FS internal variables (hex)

Most of this variables should not be nodified by the user !
Be very carfull when using other FS variables. It is known that the
use of some ot her varables which work in FS5.1 can crash FS6.0
282 running bit tinmer. There is one bit running from
0000. 0000. 0000. 0001 to 1000. 0000. 0000. 0000 in about 6
seconds. Used for flashlights.
284 crash code (decimal). If you set one of these val ues
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FS will detect a crash.

2 nmount ai n crash

4 crash

8 spl ash

14 bui I di ng crash

16 crash with other aircraft (ignored in FS6)
288 Aircraft is in fuelbox flag. Set it to 1 and your fuel

tanks are filled. Aircraft speed nust be nearly zero,
otherwse it seens FS5 ignores this flag.
28A FS versi on nunber, BCD coded.
hex/ bcd deci mal version
0500 1280 5.0
0510 1296 5.1
0600 1536 6. 0/ FS95

28C Ti me of day code

1 day

2 dusk/ dawn

4 ni ght
33B shortest 3D distance aircraft -> referencepoint
340 textured ground fl ag
342 textured buildings flag
346 scenery density code

0 very sparse

1 spar se

2 nor mal

3 dense

4 very dense
37E Aircraft delta X(east) coordinate from Ref poi nt
382 Aircraft delta Z(alt) coordi nate from Ref Poi nt
386 Aircraft delta Y(north) coordinate from RefPoi nt
38A nunber of the day (1...365)
38C year
390 textured water flag (FS5.1 & FS6)
6F8 season code (northern hem sphere)

0 = winter

1 = spring

2 = summer

3 = autum
------- ANNEX 7 =-c-cmmem e m e m e m e e e nen e ne e m e
del et ed
------- F gl G R e R

Hex cal cul ati on

For sone paraneters | chose hex values as input. The reason for this
is to give you full access to the data records.

To avoid the risk to confuse the new expression eval uator you shoul d
only use upper case letters for hex nunbers!
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Unfortunately hex calculation is not as easy as normal cal cul ati on,
but I will try to give sonme hel p.

Hex conversion table:

deci mal hex

0

©CO~NOOUITAWNE

MTMUOW>OO~NOURNWNRO

Exampl e:
W want to calculate the flag paraneter for an ILS. W have to
add the foll ow ng val ues:

80 for the localiser
40 for the glidepath transmtter
01 for the DVE (if wanted)

As the '8 and '4' are the sanme in both nunber systens
we sinmply add themin the decimal system This yields
12. The conversion Table gives you the letter 'C as
hex digit.

--- Wth this we get the result:

Cc1

If you are not familar with hex arithmetics you can use the
calculator in M5-Wndows. You only need to change it from
standard to scientific in the cal culator nenu

Informati on about aditional texture handling options

Sonetinmes it is pretty difficulty to find the correct X-Y-coordinates for
textured pol ygons. One of the nbost common exanples for this are nountains.

If you are such an | azy scenery designer |like ne <g> you can try the
different features of the bitmap automatic. In this version bitmaps are

al ways aligned to the | ower edge or the | owest point of the pol ygon.

Texture automatic is limted to polygons with a maxi mum of 16 vertices (vers.
2.29 and later).
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T enabl es Texture Point cal culation automatic for any

.. TexPoly's. SCASMtries to use the whole texture map,
but the aspect ratio is maintained. Only valid with
.. TexPoly's

B The sane as above, but texture aspect ratio is not

R Th

S scal e

L x1 y1 x2

exanpl e:

mai ntai ned. This may result in a different scaling for
the bitmap in x- and y- direction. Only valid with

.. TexPoly's

s flag reverses the bitmap in y direction (up/down).
Only valid with .. TexPoly's. This works only with the
T or B flag active.

aditional flags in version 2.04

maybe changed in next version !!!
Wth the above flags allone you cannot control the size
of the pixels (scaling). If this flag is used SCASM
expects a scaling factor for the next paraneter. The
scaling factor can be a fractional nunber or even an
expr essi on.
This scale factor can be cal cul ated as:
(last_usabl e_pixel - first_usable_pixel) / |ongest_dist
If you want to use the whole bitmap and your distance
is 25 neters for your |argest polygon edge, this is
sinmply:

255 / 25 = 10.2
This scale factor is used for X and Y scaling.

y2

This flag indicates that 4 aditioanl paranmeters foll ow
These parameters are bitmap coordinates to limt the
usabl e bitrmap area for this polygon. SCASMtries to
stretch this area to fit the polygon. If this flag is
not used SCASM asunes

x1 =20, yl =0, x2 = 255, y2 = 255 for the first and
the last usable pixel. This is the whol e bitmap.

reset of the S and L val ues.

Normal |y the scale factor and the Iimt values are
resetted everytine a polygon is conputed. If you want
to use the values froma previously defined pol ygon
use this flag to tell SCASM not to reset these val ues.

)

TexPol y( ats [127/25] L 0 0 127 127 0 1 2
123)

TexPol y( atn

In this exanple only a small part of the bitmap is used
and the bitmap scale factor is calculated to fit a
polygon with up to 25 nmeters width (x) and height (y).
The second polygon is calculated with the sane scaling
and pixel limts since the previous values are not
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resetted.
------- ANNeX 10 ----- - m e e oo oo

Sone inportant BGL section nunbers and their hex bitmask val ues
internally used by SCASM Used in section mask's in Mf() and SCLI NK

0 00001 Nav frequencies (ILS, VOR)
1 00002 Synth tiles (Seed) size 1 to 6

é.. 00002 Synth tiles size 6 (smallest, high priority)
(all tiles are internally handled with the
same mask by SCASM

9 00200 vi sual scenery

10 00400 object library

11 00800 Airport nmenu (FS6 and before)

13 02000 ATIS

14 04000 NDB

15 08000 dynam ¢ scenery

16 10000 Mar kers, LandMe, TineZone, el evated surface

------- ANNEX 11 ---- - - m o m e oo o e oo

Macros for use with the Airport 2.xx program

Macro files for Airport have a standard file extension of ".API" and
they are using a standard paraneter set. Not all nmacros are using al
paraneters. Thats why sonetinmes dummy val ues are passed to a macro.
od Latitude

"R Longi t ude

%3 range (for the Area() conmmand)

%l scal e factor (used in reference points)
%5 headi ng

%6 user paraneter 1 (usually color 1)
% user paraneter 2 (usually color 2)
%8 user parameter 3 (usually color 3)
%9 user paraneter 4 (usually color 4)
%0 vl val ue

%1 altitude for reference point

%42 scenery conmpl exity code

%3 "v2="

4.4 v2 val ue



