Macr ge by vision

ABSTRACT

Macross

Intr oduction

Macross Macross. Macross dif vides ‘ vel’ block-structured flo if, while

struct

Macross

Macross Statements

Stylistically Macross C eyw v C e C however, Macross follo v

v , Macross relax w xample:

byte

v

byte

‘;’ man Macross supports C ‘‘/*’ ‘‘*/’’.

Lucasfilm Ltd. Proprietary Information - 1 - CONFIDENTIAL

Macross v ‘:’ ything

(‘‘_’ wer Macross as v v

eyw italics ‘[[’ ‘‘]] ’ ‘*’

Macross

[[ label ]]* opcode [[ operand [[ , operand ]] ]

v v xcept a65 Opcode Macross v Appenxample:

and foobar
someMacro

ari-

1.1.

expression v of Macross).

1.2.

@ expression

                                                   jmp.

*

Lucasfilm Ltd. Proprietary Information - 2 - CONFIDENTIAL

1.3.

# expression

Macross v

1.4. Index

Index

x [ expression ]
y [ expression ]

x Macross allo a struct gister identifier [[ . identifier ]]* identifier [[ . identifier ]]*

struct w.

1.5. Pre-index

Pre-index

[ expression ]

x x

struct fields

identifier [[ . identifier ]]* 1.6. Post-index

Post-index

y [ @ expression ]
struct x

an 1.7. Re

a

F v Macross

x
y

v

Lucasfilm Ltd. Proprietary Information - 3 - CONFIDENTIAL

 x[0]
 y[0]

a, x and y Macross ari-

ariable x b .

1.8. Te F

" e"

v g ‘‘\’ C Macross A v

printf().

Macross pro flo C-lik x if

while, do-while and do-until

statement The if

[[ label ]]* condition [[ statement ]]*

} [[ condition

[[ statement ]]*

} ]] [

[[ statement ]]*

} ]]

condition

carry, overflow

A g ‘ ‘!’ Macross geq, lt xample,

statements-1

statements-2

statements-3

}

e v

bmi temp1

statements-1

        jmp temp3
temp1: bcc temp2

statements-3

Lucasfilm Ltd. Proprietary Information - 4 - CONFIDENTIAL

        jmp temp3
temp2: statements-3
temp3: whate

eyword elseif eywords, ,

Macross kno

geq — ‘

x v A .

statement The while

[[ label ]]* condition [[ statement ]]*

}

condition v if while

statements

}

bcs temp1

temp2: statements
        bcc temp2
temp1: whate

statement The do-while while

[[ label ]]* [[ statement ]]* condition )

F xample

statements

v

temp: statements

Lucasfilm Ltd. Proprietary Information - 5 - CONFIDENTIAL statement The do-until do-while g [[ label ]]* [[ statement ]]* condition ) F xample

statements

v

temp: statements

v

statement The block v

[[ label ]]* block expression [[ , expression ]]* The expression

statement The align alue

[[ label ]]* align expression The expression xample,

align 2

w

align 0x100

w .

Lucasfilm Ltd. Proprietary Information - 6 - CONFIDENTIAL statement The constrain

boundary [[ statement ]]*

}

Boundary v statement . inte boundary

constrain
               constrain

v xample,

statements

}

v ord statement The word [[ label ]]* word expression [[ , expression ]]* The expression v xample,

word

w alue 0x1234 and v foobar is.

statement The dbyte word memory [[ label ]]* dbyte expression [[ , expression ]]* statement The long [[ label ]]* long expression [[ , expression ]]* The expression v xample,

long

w alue

0x12345678 v foobar is.

Lucasfilm Ltd. Proprietary Information - 7 - CONFIDENTIAL statement The byte word and dbyte

[[ label ]]* byte expression [[ , expression ]]*

An expression Expr essions valu- ve,

statement The string byte lo v - Macross b

string

[[ label ]]* string expression [[ , expression ]]*

statement The struct

struct struct
                              struct
       struct

[[ label ]]* [[ dataStatement ]]*

} name

dataStatement Name

struct struct become fields

‘‘.’ C

struct v xpressions.

The struct ‘‘struct definition’ v struct state- ‘‘struct instantiation’’,

[[ label ]]* struct name

struct name struct definition contain

another struct may struct xample,

pointer:
class:

w struct called fooThing

fooLabel: struct fooThing

w fooLabel

Lucasfilm Ltd. Proprietary Information - 8 - CONFIDENTIAL ws:

and fooLabel.class
jmp @fooLabel.pointer

                        class struct ver

the pointer x inde struct,

and x.class

alues

statement The define o first

define symbolname

symbolname v alue unassigned y

wever isDefined() b Expr essions

TRUE define
defined.
                     define statement

        define symbolname = expression

v valuating expression (see Expr essions w). Actually define expression v xpression aw expression

ven’

define xample:

effectiv foo 49 w wever v

allo foo or bar whereupon Macross’ v

foo s

what bar s foo v e

Lucasfilm Ltd. Proprietary Information - 9 - CONFIDENTIAL

. ariable statement The variable

  define first

variable symbolname

symbolname v alue unassigned gous define statement.

            variable statement

variable symbolname = expression

v valuating expression ariables

                variable

define variable define
                  variable ariable.

                     define ard

ven’

kno variable .

variable symbolname [ length ]

where length ve. Macross arrays x length

                 variable

variable symbolname [ length expression

[[ , expression ]]*

The expression expression v length e

o statement The macro

macro macroname [[ argumentname [[ , argumentname ]] ] {

[[ statement ]]*

}

where macroname argumentname

Macross statement w e statement alid Macross macro state-

function

Lucasfilm Ltd. Proprietary Information - 10 - CONFIDENTIAL

‘$’ xample,

macro fooMac
        jmp $foo
        wordarg
$foo: nop
}

         fooMac ver $foo is

                                           jmp

tw $foo y

macro

array gu-

arrayLength() b w

man xample,

        macro enfoon

            wordprecision

                 byteargs[i]
            }
        }

             enfoon preci-
sion args

statement The function

function funcname ( [[ argumentname [[ , argumentname ]] ]

[[ statement ]]*

}

where funcname argumentname v Macross statement . w v statement alid Macross macro and function alue

freturn w.

xample

Lucasfilm Ltd. Proprietary Information - 11 - CONFIDENTIAL

    }
    freturn(result);
}

guments.

statement The undefine v Macross’

undefine symbolname [[ , symbolname ]]*

w v isDe-

fined() b FALSE gument.

Macross pro v flo (or ‘‘flo flo v wever x v viously get-processor-ex process.

mif

5.1. Blocks

{

[[ statement ]]*

}

block alid Macross xtensiv Macross flo flo macros.

statement The mdefine statement

mdefine symbolname

or

mdefine symbolname = expression

                              define
                                                         mdefine

is

Lucasfilm Ltd. Proprietary Information - 12 - CONFIDENTIAL ariable statement The mvariable statement

mvariable symbolname

or

        mvariable symbolname = expression

                             variable mdefine
define

statement The mif

condition [[ statement ]]*

} [[ condition

[[ statement ]]*

} ]] [

[[ statement ]]*

} ]]

unlik if condition ver. Macross follo C conv FALSE TRUE

TRUE and FALSE are ‘‘predefined’ v v
           mif

x statement The mwhile v v

condition [[ statement ]]*

  }

mif condition alid Macross e

seems.

statement The mdo-while v mwhile

[[ statement ]]* condition )

statement The mdo-until mdo-while g

[[ statement ]]*

Lucasfilm Ltd. Proprietary Information - 13 - CONFIDENTIAL condition )

or statement The mfor C for

expression-1, expression-2, expression-3 [[ statement ]]*

}

where expression-1 xpression, expression-2

expression-3 x in C e C expression

The mfor v

expression-1 expression-2 statements expression-3

}

statement The mswitch

selectionExpression [[ expression [[ , expression ]]*

[[ statement ]]*

} ]]*

[[ [[ statement ]]*

    } ]]
}

xplain): selectionExpression is ev expression arious mcase valuated selectionExpression values ‘‘matches’ selectionExpression statement corresponding mcase x mswitch

                           mdefault statement
mdefault mdefault clause
                      mswitch alues ‘‘match’

v xample:

statements-1

}

statements-2

}

Lucasfilm Ltd. Proprietary Information - 14 - CONFIDENTIAL statements-3 } } w foo foo was "hello", statements-1would

foo was "zap!", statements-2 w
                     foo was "cromfelter" or 47

statements-3w ault.

etur n statement A Macross

v freturn

freturn [[ expression ]]

where expression Macross e Expr essions expression v

V v gories.

statement The include

include filename

where filename Included selv include v

n statement The extern file

extern symbol [[ , symbol ]]*

statement The start

start expression

expression start . statement The assert

condition) [[ textString ]]

Lucasfilm Ltd. Proprietary Information - 15 - CONFIDENTIAL where condition mif valuated

FALSE textString v

ventional Macross textString xample,

w foo is 1 . g statement The org

org expression

The expression Macross v . statement The rel Macross v

org . ((e

arget statement The target statement

   target expression

                            org
org expression
      target
           target

expression alue expression xt org or target or example

        org 0x1000
        target 0x0800
foo: rts
bar: word 0x1234
        word here
        org someplaceElse

would 0x1000 0x1000 rts

foo alue 0x800 0x1001

alue 0x1234 bar alue 0x801 0x1003 ould alue 0x803 org w

someplaceElse target

Lucasfilm Ltd. Proprietary Information - 16 - CONFIDENTIAL

Expr essions

Macross w C Macross C v v Macross

‘++’ ‘‘--’ xample

bar++

1. Primitiv xpressions v - v Macross Statements abov here . C a ‘‘0’ does be ‘‘0’ xadecimal ‘‘a’ ‘‘f’ ‘‘0x’ ‘‘0X’ analogously ‘‘0’’ ‘‘1’’ ‘‘0b’ ‘‘0B’

0 through 3 ‘‘0q’ ‘‘0Q’

Kellner). C (‘‘’’ v ‘\’ ‘"’ v xplanation

Macross hav v C: array [ index ] where array v v index inclusiv Macross Macross C C empty v Macross A . 2. Operators v v e C’ only C

Lucasfilm Ltd. Proprietary Information - 17 - CONFIDENTIAL

[1] ‘‘?:’

[2] ‘‘,’ Macross vailable.

‘‘*’ ‘‘&’’,sizeof ‘‘->’’ v ‘+=’’,‘‘-=’ are Macross.

Macross . ‘‘expression . structfieldname’ of structfieldname struct expression.

Macross wing:

[1] ‘‘?’’ gument. [2] ‘‘/’’ gument. [3] ‘‘^^’’ xclusiv xten- v Macross v A .

3. valuation fectiv Macross en Macross ev When Macross ev v success, undefined failure success Macross valuating v v failure as An undefined y v undefined ven’ xts,

mif undefined

failure anc w What Macross w

Macross ev v

vior Macross v v w ev ‘++’ ‘‘--’ wever v fects and Macross v v ev v v

doesn’ v v eference.

Lucasfilm Ltd. Proprietary Information - 18 - CONFIDENTIAL

A program:

[[ statement Newline ]]* Endfile

statement: [[ label ]]* opcode [[ operand [[ , operand ]] ] [[ label ]]* condition ) block [[ condition ) block ]]* [[ else block ]] [[ label ]]* condition ) block [[ label ]]* do block condition ) [[ label ]]* do block condition ) dataStatement

define identifier [[ = expression ]]
variable identifier [[ = expression ]]
macro identifier [[ identifier [[ , identifier ]] ] block
function identifier ( [[ identifier [[ , identifier ]] ] ) block
undefine identifier [[ , identifier ]]*

[[ label ]]* block

mdefine identifier [[ = expression ]]

expression ) block [[ expression ) block ]]* [[ melse block ]]

expression ) block

mdo block expression )
mdo block expression )
freturn [[ expression ]]

expression , expression , expression ) block selectionExpression [[ expression [[ , expression ]]* ) block ]]* [[ mdefault block ]]

}

expression ) block expression ) [[ expression ]]

include textString
extern identifier [[ , identifier ]]*
start expression
org expression
target expression

expression

dataStatement: [[ label ]]* block expression [[ , expression ]]* [[ label ]]* align expression [[ label ]]* word expression [[ , expression ]]* [[ label ]]* long expression [[ , expression ]]* [[ label ]]* dbyte expression [[ , expression ]]* [[ label ]]* byte expression [[ , expression ]]* [[ label ]]* string expression [[ , expression ]]* [[ label ]]* [[ dataStatement ]]* } identifier [[ label ]]* struct identifier

label: identifier :

Lucasfilm Ltd. Proprietary Information - 19 - CONFIDENTIAL operand: expression

@ expression
# expression
a
x
y
x [ expression ]

identifier [[ . identifier ]]*

y [ expression ]

identifier [[ . identifier ]]*

[ expression ]

identifier [[ . identifier ]]*

y [ @ expression ]

textString

block: { [[ statement Newline ]]* }

textString:

" e "

condition: conditionCode

! conditionCode

expression: identifier identifier ( [[ operand [[ , operand ]] ] ) number

here

textString

( expression )
- expression
! expression
~ expression
? expression
/ expression

expression * expression expression / expression expression % expression expression - expression expression + expression expression << expression expression >> expression expression < expression expression > expression expression <= expression expression >= expression expression == expression expression != expression expression & expression expression | expression expression ^ expression expression && expression

Lucasfilm Ltd. Proprietary Information - 20 - CONFIDENTIAL expression || expression expression ^^ expression expression . identifier identifier = expression identifier += expression identifier -= expression identifier *= expression identifier /= expression identifier %= expression identifier &= expression identifier |= expression identifier ^= expression identifier <<= expression identifier >>= expression identifier ++ identifier --

++ identifier
-- identifier

identifier:

[[a-zA-Z_]][[a-zA-Z_0-9]]*

number: decimalNumber octalNumber binaryNumber hexadecimalNumber quarter

decimalNumber:

[[1-9]][[0-9]]*

octalNumber:

0[[0-7]]*

binaryNumber:

0b[[01]][[01]]*

hexadecimalNumber:

0x[[0-9a-f]][[0-9a-f]]*

quarter:

0q[[0-3]][[0-3]]*

Lucasfilm Ltd. Proprietary Information - 21 - CONFIDENTIAL

A ersion)

The Macross if, while, do-while and do-until

Macross symbols:

carry

equal
zero

neq (equiv !equal)

minus gativ
negative

plus (equiv !minus)
positive

overflow verflo

                cmp or sbc)

F xample,

...stuff...

}

generates

bcs temp

...stuff...

temp:

                          cmp or sbc)

F xample,

...stuff...

}

generates

        beq temp1
        bcs temp2
temp1:

...stuff...

Lucasfilm Ltd. Proprietary Information - 22 - CONFIDENTIAL temp2:

                            cmp or sbc)

F xample,

...stuff...

}

generates

bcc temp

...stuff...

temp:

                   cmp or sbc)

F xample,

...stuff...

}

generates

bcc temp
beq temp

...stuff...

temp:

                      sbc only)

F xample,

...stuff...

}

generates

        bvs temp1
        bpl temp3
        bmi temp2
temp1: bmi temp3
temp2:

...stuff...

temp3:

                               sbc only)

F xample,

...stuff...

}

Lucasfilm Ltd. Proprietary Information - 23 - CONFIDENTIAL generates

        beq temp2
        bvs temp1
        bpl temp3
        bmi temp2
temp1: bmi temp3
temp2:

...stuff...

temp3:

                         sbc only)

F xample,

...stuff...

}

generates

        beq temp3
        bvs temp1
        bmi temp3
        bpl temp2
temp1: bpl temp3
temp2:

...stuff...

temp3:

                                  sbc only)

F xample,

...stuff...

}

generates

        bvs temp1
        bmi temp3
        bpl temp2
temp1: bpl temp3
temp2:

...stuff...

temp3:

Lucasfilm Ltd. Proprietary Information - 24 - CONFIDENTIAL

A Macross v gularity

addressMode(operand)

operand represents values)).

apply(macname [[ , arg ]]* )
                                           string macname gu-

v args.

arrayLength(array)

array.

atascii(string)

string TASCII (Atari’ v

atasciiColor(string, color)

string TASCII conv color .

isAbsoluteValue(operand)

Returns TRUE operand

    FALSE.
isARegister(operand)

Returns TRUE operand is a FALSE.

isBlock(operand)

Returns TRUE operand FALSE.

isBuiltInFunction(symbol)

Returns TRUE symbol FALSE.

isConditionCode(operand)

Returns TRUE operand FALSE.

isDefined(symbol)

Returns TRUE symbol FALSE.

isDirectMode(operand)

Returns TRUE operand is direct FALSE.

isExternal(symbol)

Returns TRUE symbol otherwise FALSE.

isField(symbol)

Returns TRUE symbol FALSE.

isFunction(symbol)

Returns TRUE symbol FALSE.

isImmediateMode(operand)

Returns TRUE operand is immediate FALSE.

Lucasfilm Ltd. Proprietary Information - 25 - CONFIDENTIAL isIndexedMode(operand)

Returns TRUE operand x FALSE.

isIndirectMode(operand)

Returns TRUE operand is indirect FALSE.

isPostIndexedMode(operand)

Returns TRUE operand is post-indexed FALSE.

isPreIndexedMode(operand)

Returns TRUE operand is pre-indexed FALSE.

isRelocatableValue(operand)

Returns TRUE operand FALSE.

isString(operand)

Returns TRUE operand FALSE.

isStruct(symbol)

Returns TRUE symbol FALSE.

isSymbol(operand)

Returns TRUE operand e FALSE.

isXIndexedMode(operand)

Returns TRUE operand is x-indexed FALSE.

isXRegister(operand)

Returns TRUE operand is x FALSE.

isYIndexedMode(operand)

Returns TRUE operand is y-indexed FALSE.

isYRegister(operand)

Returns TRUE operand is y FALSE.

listingOff()
                                     -l .

fect.

listingOn()
                                   listingOff()

v -l

listingOff() and listingOn()

lar fect listingOff() listingOn() decre-

                                                   listingOn()
            listingOff() .
makeArray(length [[ , element ]]* )

length element e element v length results.

nthChar(string [[ , position ]] )

position string position position string,

Lucasfilm Ltd. Proprietary Information - 26 - CONFIDENTIAL printf(format [[ , arg ]]* )

strcat(string1, string2)

strings.

strcmp(string1, string2)

string1 string2 o

strcmplc(string1, string2)
                     strcmp() e v

strlen(string)

string.

substr(string, startPos [[ , length ]] )

string startPos (countlength startPos gativ

length gative, startPos length length is startPos startPos v startPos gativ string xample, yields "the" yields "lo"

   -3) yields
-8, -4) yields "hell"

yields "there"

                              -7) yields "hello"

symbolDefine(string [[ , value ]] )

string alue value

define xample:
    symbolDefine(strcat("foon",

v

symbolLookup(string)

v xample,

and symbolLookup("foo")

v

and foo

Lucasfilm Ltd. Proprietary Information - 27 - CONFIDENTIAL symbolName(symbol)

symbol xample, symbolName(foo) w "foo" symbolLookup wing:

and symbolLookup(strcat(symbolName(foo), "bar"))

v

        and foobar

symbolUsage(symbol)

symbol

valueType(thing)

thing ,

Lucasfilm Ltd. Proprietary Information - 28 - CONFIDENTIAL

A C deriv Macross.

- expression inte gation
! expression g
~ expression g
? expression
/ expression lo

expression * expression inte expression / expression inte vision expression % expression inte expression - expression inte expression + expression inte expression << expression expression >> expression expression < expression expression > expression expression <= expression expression >= expression expression == expression expression != expression expression & expression expression | expression expression ^ expression expression && expression expression || expression expression ^^ expression expression . identifier struct identifier = expression assignment identifier += expression identifier -= expression identifier *= expression identifier /= expression vision identifier %= expression identifier &= expression identifier |= expression identifier ^= expression identifier <<= expression identifier >>= expression identifier ++ post-increment identifier -- post-decrement

++ identifier pre-increment
-- identifier pre-decrement

Lucasfilm Ltd. Proprietary Information - 29 - CONFIDENTIAL

A Like C, Macross ‘‘\’

\n newline
\t
\b backspace
\r
\f
\e escape
\\ backslash
\’ apostrophe
\" quote
\^c CONTROL-c (where c
\ddd ddd

Lucasfilm Ltd. Proprietary Information - 30 - CONFIDENTIAL

A ersion)

Macross:

adc
and
asl
bcc
bcs
beq
bit
bmi
bne
bpl
brk
bvc
bvs
clc
cld
cli
clv
cmp
cpx
cpy
dec
dex
dey
eor
inc
inx
iny
jmp
jsr
lda
ldx
ldy
lsr
nop
ora
pha
php
pla
plp
rol
ror
rti
rts
sbc
sec
sei
sta
stx
sty

                                      tax
                                      tay
                                      tsx
                                      txa
                                      txs
                                      tya

Lucasfilm Ltd. Proprietary Information - 31 - CONFIDENTIAL

Lucasfilm Ltd. Proprietary Information - 32 - CONFIDENTIAL