Firmware Studio User's Manual

Appendix D.  Home Glossary


HOME glossary

The HOME vocabulary is at the bottom of the search order.  

Home Lexicon:

!


( addr - x )




Stores a 32-bit value.

#ELSE

( -- )




Skips source until #THEN is encountered.

#IF


( f -- )




If f=0, skips source until #THEN or #ELSE is encountered.

#THEN

( -- )




Does nothing.

$DIS


( t-addr -- )


Starts disassembly at an arbitrary address.  Disassembly will proceed until the address of a known word is reached or the ESC key is pressed.

$HLOAD

( $filename -- )

Loads an Intel HEX file into the ROM image.  $filename is a counted string.

$XLOAD-BL51
( $filename -- )

Loads external C labels generated by Keil's 8051 C linker.  $filename is a counted string.

(


( -- )




Skip source until ) is encountered.

((




Skip source until )) is encountered.

(SEE)    

( <name> -- )




Decompiles a host Forth word.

(WORDS)

( -- )

Lists words at the very top of the search order.  For example: when in BUILDING mode, you can use (WORDS) to list the builder lexicon. 

*


( x1 x2 -- x3 )




Multiply.  x3 = x1 * x2.

*/


( x1 x2 x3 -- x4 )




Multiply and divide.  x4 = x1 * x2 / x3.

+


( x1 x2 -- x3 )




Add.  x3 = x1 + x2.

-


( x1 x2 -- x3 )




Subtract.  x3 = x1 - x2.

.


( x -- )




Displays signed number from top of stack.

.(


( -- )




Displays source until ) is encountered.

.ASMLABELS
( -- )



Lists all assembler labels.

.FILES

( -- )




Displays all files included in a build.

.HERE

( -- )




Displays the value of the target's code pointer.

.HOT


( -- )




Lists the editor's "hot" keys.

.PROCS

( -- )

Lists external procedures created by somebody else's assembler or C compiler.

.S


( -- )




Displays numbers on the stack.

.SCRAM

( -- )



Displays the ROM scramble table.  See SCRAMBLE.

.STATUS

( -- )




Displays ROM image information.

.VOCS

( -- )




Lists all created vocabularies.

/


( n1 n2 -- quotient )




Signed, floored divide n1 by n2.

//


( -- )




Skips source until end of line.  Like the C version.

/MOD


( n1 n2 -- remainder )




Signed, floored divide n1 by n2.  Returns remainder.

0<


( x -- f )




Returns T if x < 0.

0=


( x -- f )




Returns T if x = 0.

1+


( x -- x+1 )




Adds 1 to top of stack.

1-


( x -- x-1 )




Subtracts 1 from top of stack.

2*


( x -- x*2 )




Multiplies top of stack by 2.

2/


( x -- x/2 )




Divides top of stack by 2 (signed).

<


( x1 x2 -- f )

<=


( x1 x2 -- f )




Returns T if x1 <=  x2.

<>


( x1 x2 -- f )




Returns T if x1 <>  x2.

=


( x1 x2 -- f )



Returns T if x1 =  x2.

>


( x1 x2 -- f )




Returns T if x1 >  x2.

>=


( x1 x2 -- f )




Returns T if x1 >=  x2.

>@@0

( x -- )

>@@1

( x -- )

>@@2

( x -- )

>@@3

( x -- )

>@@4

( x -- )

>@@5

( x -- )

>@@6

( x -- )

>@@7

( x -- )

>@@8

( x -- )

>@@9

( x -- )




Store to local assembler label.

>ADDRNIBBLES
( x -- )




Set the target's debugger address width in nibbles.

>CELLBITS

( x -- )




Set the target's bits per cell.

>CHARBITS

( x -- )




Set the target's bits per character.

>FLAGS

( x -- )




Store to the flags field of the last created header.

>LITERAL

( x -- )




Store to the literal field of the last created header.

>PORT#

( x -- )




Set the parallel port# for a ROM emulator.

>SHOWME

( f -- )

Stores a flag to a variable that's sometimes used by the compiler to show what's going on.  Mostly for debugging compilers.

>TOKEN#

( n -- )




Store to TOKEN#.  Same as {{ TO TOKEN# }}.

@


( addr -- x )




Fetch 32-bit value from address.

ADD-TOKEN    
( xt spos sid dt cfa <name> -- )




Adds a token header to the current vocabulary.




xt = token#.




spos, sid = file position and source file id.




dt = datatype     cfa = image address.

ADDFILE

( id# <filename> -- )




Add a filename to the file ID list.  See NOFILES.

ADDRNIBBLES
( -- x )




Get the target's debugger address width in nibbles.

ADDWATCH   
( <name> -- )




Adds a word to the watch list.

ALIGNMENT   
( -- x )




Gets the larger alignment value of code and data space.

ALSO     

( -- )




Duplicates the top of the search order.

AND


( x1 x2 -- x3 )




Logical AND.  x3 = x1 & x2.

ANEW

( <name> -- )

If <name> exists, execute it.  Otherwise, compile a word that removes everything after itself in the dictionary.

ASMARRAY

( #bytes <name> -- )

Defines an assembler label and allots space for it.  Use HERE and ORG to set start addresses, etc.

ASMBYTE

( <name> -- )

Defines an assembler label and allots one byte for it.  Use HERE and ORG to set start addresses, etc.

ASMLABEL

( x <name> -- )




Defines an assembler label, value is x.

ASMLABEL?   
( <name> -- x )




Look up an existing assembler label.

ASMLONG

( <name> -- )




Defines an assembler label and allots four bytes for it.

ASMWORD

( <name> -- )




Defines an assembler label and allots two bytes for it.

B


( -- )




Browses the current file.

BASE


( -- addr )




Address of numeric conversion radix.

BETWEEN

( n1 n2 n3 -- f )




Signed compare.  Returns T if n1 <=  n3 <= n2.

BI


( -- )




Enters the ROM builder mode.

BINARY

( -- )




Sets BASE = 2.

BOUNDS>NA
( addr-hi addr-lo -- #cells addr )

Converts address bounds to base address and cell count.

BRANCHBYTES
( -- x )

Gets # of bytes of a control structure branch, set by the target-specific builder file.

BROWSE

( <filename> -- )




Browses a file using Winview.

BSAVE

( <filename> -- )




Saves the ROM image (up to HERE) in binary format.

BUG


( <name> -- )

Invokes the high level debugger.  Opens the source file to the start position and makes sure target is in test mode.

BUILDING

( -- )




Enters the ROM builder mode.

BYE


( -- )




Exits to Windows.  Same as Alt-F4.

BYTE-JOIN

( lo hi -- x )




Joins two bytes to form a 16-bit value.

BYTE-SPLIT

( x -- lo hi )




Splits a 16-bit value to form two bytes.

C(


( string -- )

Store a comment string, up to 32 characters long and delimited by ')', to the comment field of the last created header.

CALIGNMENT
( -- n )




Alignment value for code space.

CELL     

( -- n )




Cell size in address units on the target.

CELLBITS

( -- n )




Target bits per cell.

CELLS

( n1 -- n2 )




Multiplies by the target's cell address units.

CHARBITS

( -- n )




Target bits per character.

CHARS

( n1 -- n2 )




Multiplies by the target's character address units.

CHECKSUM

( addr len -- checksum )




Computes the checksum of a block of image data.

CLEARWATCH
( -- )




Clear the watch list.

CLS


( -- )



Clear the console.

CODE-BOUNDS
( addr-lo addr-hi -- )




Set boundaries for code space.

CODE-BOUNDS?
( -- addr-lo addr-hi )




Get boundaries for code space.

CODETEMPLATE
( <filename> -- )

Creates a listing that can be used as a template for somebody else's assembler for porting to a new processor.  Not very useful, but you can modify this word to generate other formats.

CONSTANT

( x <name> -- )

Creates a constant.

CPUTYPE

( -- x )




Returns the CPU type being compiled for.

CR


( -- )




Starts a new line on the console.

CREATE

( <name> -- )

Creates a data structure.

DALIGNMENT
( -- n )




Alignment value for data space.

DATA-BOUNDS
( addr-lo addr-hi -- )




Sets boundaries for data space.

DATA-BOUNDS?
( addr-lo addr-hi -- )




Gets boundaries for data space.

DATATYPE

( x -- )



Stores to the datatype field of the last created header.

DECIMAL

( -- )




Sets BASE = 10.

DEFINITIONS
( -- )

Makes the top vocabulary of the search order the current vocabulary.

DROP


( x -- )




Discards top stack item.

DUP


( x -- x x )




Duplicates top stack item.

DYNAMIC

( -- )




Sets compiler to use binding table.

E


( -- )




Edits the current file.

EDIT


( <filename> -- )




Edits a file using Winview.

FI


( -- )




Enters the interactive Forth mode.

FLOAD

( <filename> -- )




Loads a Forth source file.

FORTH

( -- )




Places the FORTH wordlist at the top of the search order.

FORTHING

( -- )




Enters the interactive Forth mode.

FSEND

( <filename> -- )




Send a bytecode file to the target and evaluate it.

HEX


( -- )




Sets BASE = 16.

HEX[


( -- )

Lays down incoming blank-delimited hex numbers until an unrecognizable number or end of line is encountered. Usage: hex[ 0AB 07F ... 0FC ]

HLOAD

( <filename> -- )

Loads an Intel HEX file into the ROM image.  

HOME

( -- )




Places the HOME wordlist at the top of the search order.

HOMEORDER
( -- )

Makes the HOME wordlist the only one in the search order and directs host definitions to the HOME wordlist.

HOST


( -- )




Enters the host's Forth mode.

HSAVE

( <filename> -- )




Saves the ROM image (up to HERE) in Intel HEX format.

INCLUDE

( <filename> -- )




Includes a Forth source file.  Same as FLOAD.

INCLUDE-BINARY
( <filename> -- )




Appends raw binary data to the image.

INVERT

( x1 -- x2 )




Bitwise-inverts x1.  Same as -1 XOR.

IP?


( -- )




Displays the current IP address of the remote server.

IP=


( <string> -- )




Sets the current IP address of the remote server.

IP:


( -- )




Fetches the current IP address of the remote server.

LOADLABELS
( -- )


Uploads addresses from the target's binding table to enable low level debugging.

LOADROM

( -- )




Blasts image data out the parallel port to a ROM emulator.

LOW-TOKENS
( -- )




Selects the low set of token values.

LSHIFT

( n1 n2 -- n3 )




Logical left shift.  n3 = n1 << n2.

MAIN-TOKENS
( -- )




Selects the main set of token values.

MAKEDEFINING
( <name> -- )




Places a new defining word in the TOKENIZER wordlist.

MARKER

( <name> -- )

Compiles a word that removes everything after itself in the dictionary.

MAXUINT

( -- x )




Maximum unsigned integer available on target.

NEEDS

( <filename> -- )




FLOADs a file if it hasn't been loaded yet.

NEGATE

( n -- -n )




Negates n.

NEW-IMAGE   
( -- )




Clears the image and pointers.

NIP


( n1 n2 -- n2 )




Discards second item on stack.

NOFILES

( -- )




Clears the file ID list.

NOSLACK

( -- addr )




Flag:  True if warnings abort compilation.

OFF


( addr -- )




Stores 0 to address.

OK


( -- )




FLOAD the current file.

ON


( addr -- )




Stores -1 to address.

ONLY


( -- )

Clears the search order so it only contains the HOME wordlist.

OR


( x1 x2 -- x3 )




Logical OR.  x3 = x1 | x2.

ORDER

( -- )




Displays the current search order.

ORG


( t-addr -- )




Sets new start address.

OVER


( n1 n2 -- n1 n2 n1 )




Copies second item on stack.

PICK


( ... k -- ... n[k] )




Copies kth item on stack.

PREVIOUS

( -- )




Drops the top vocabulary in the search order.

RESET

( -- )




Drops the target board’s DTR line for ½ second.

ROM-BOUNDS
( addr-lo addr-hi -- )




Sets boundaries for ROM image.

ROM-BOUNDS?
( addr-lo addr-hi -- )




Gets boundaries for ROM image.

ROT


( n1 n2 n3 -- n2 n3 n1 )




Rotate top 3 items on stack.

RSHIFT

( n1 n2 -- n3 )




Logical right shift.  n3 = n1 >> n2.

SCRAM-A

( cpu-pin rom-pin -- )




Re-map an address bus pin.  

SCRAM-D

( cpu-pin rom-pin -- )




Re-map a data bus pin.  

SCRAMBLE

( -- )




Scramble ROM image for byte-wide ROM

SCRAMBLE-INIT
( -- )




Clear the ROM scramble table.

SCRAMBLE16
( -- )




Scramble ROM image for 16-bit-wide ROM

SCRAMBLE32
( -- )




Scramble ROM image for 32-bit-wide ROM

SEE


( <name> -- )

Disassembles <name>.  If <name> is tokenized code, the bytecode viewer is used.  Otherwise, the disassembler is used.  Hit ESC to quit early.

SF


( <fracnumber> -- n )

Gets a signed fraction between -1.0 and +1.0 from the input stream and converts it to integer for the target's cell width.  Example: on a 16-bit target, SF +0.5 maps to 16384.

SHELL

( -- )




Opens a DOS window.

SSAVE

( <filename> -- )




Saves the ROM image (up to HERE) in Motorola S format.

STATIC

( -- )




Sets compiler to ignore (bypass) binding table.

SWAP  

( n1 n2 -- n2 n1 )




Swap the top two stack items.

TAR?


( -- )




Display rather comprehensive target information.

TE


( -- )




Enters testing mode.  For interactive testing of target words.

TEMP-TOKENS
( -- )




Selects the temporary set of token values.

TESTING

( -- )




Enters testing mode.  For interactive testing of target words.

TI


( -- )




Enters tokenizing mode.

TO


( x <name> -- )




Stores to a value.

TOKEN#

( x -- )




The next free token#.

TOKENIZING
( -- )




Enters tokenizing mode.

TRACE

( <name> -- )

Invokes the low level debugger.  Opens the debugger window and displays the disassembled code.

TSAVE

( <filename> -- )




Saves the token list as an FLOADable file.

TUCK   

( n1 n2 -- n2 n1 n2 )




Tuck the first item under the second. 

U2/


( n1 -- n2 )




Unsigned divide by 2.  Same as 1 RSHIFT.

UF


( <fracnumber> -- n )

Gets a signed fraction between 0 and +1.0 from the input stream and converts it to integer for the target's cell width.  Example: on a 16-bit target, UF 0.5 maps to 32768.

UF1.0    

( -- d )




Returns double cell value: 2^cellsize.

UM*


( u1 u2 -- ud )




Unsigned multiply, result is a double.

UM/MOD

( ud u -- remainder quotient )




Unsigned divide: double / single.

UNDERALSO
( -- )




Duplicates the second wordlist in the search order.

UNDERDEFS
( -- )

Makes the second wordlist of the search order the current wordlist.

UNDERPREVIOUS
( -- )




Removes the second wordlist in the search order.

VALUE

( x <name> -- )

Creates a 32-bit value.  Acts like CONSTANT except that you can use TO VALUE to change it.

VARIABLE

( <name> -- )




Creates a 32-bit variable.

VIEW     

( <name> -- )




View/browse the source code of <name>.

VMTEMPLATE
( <filename> -- )

Creates a listing that can be used as a template for somebody else's Forth for implementing a new VM.  Not very useful, but you can modify it to generate other formats.

VOCABULARY
( <name> -- )

Creates a word that replaces the top of the search order with its own vocabulary.

WARNING

( -- addr )




Flag: True if redefinitions cause a warning message.

WATCHCODE"
( address format string" -- )

Adds a memory watch record to the watch list.  Address is the target memory address to watch, format is how it's displayed, and string" is a quote-delimited description.  The format number is two bytes: the upper byte is the display format and the lower byte is the byte count.  Formats are: 0=byte, 1=16bit-LE, 2=16bit-BE, 3=32bit-LE, 4=32bit-BE, 5=ASCII.

WATCHDATA"
( address format string" -- )




Adds a data memory watch record.
Example: 0xC000 0x102 WATCHDATA" Location C000 = "

adds an item to the watch list that fetches 2 bytes from data memory location 0xC000 and displays the data as a 16-bit little-endian number.

WATCHREG"
( address format string" -- )




Adds a register watch record.

WATCHEE"

( address format string" -- )




Adds a non-volatile memory watch record.

WITHIN

( u1 u2 u3 -- f )




Unsigned compare.  Returns T if u1 <=  u3 < u2.

WORD-JOIN

( lo hi -- x )




Joins two 16-bit values to form a 16-bit value.

WORD-SPLIT   
( x -- lo hi )




Splits a 16-bit value to form two 16-bit values.

WORDS

( -- )

Displays all words in the vocabulary at the top of the search order.

XLOAD-BL51
( <filename> -- )

Loads external C labels generated by Keil's 8051 C linker.  

XOR


( x1 x2 -- x3 )




Logical exclusive OR.  x3 = x1 ^ x2.

[ELSE]   

( -- )




Skips source until [THEN] is encountered.

[IF]


( f -- )




If f=0, skips source until [THEN] or [ELSE] is encountered.

[THEN]

( -- )




Does nothing.

{{


( ? -- ? )

Interpret the input stream until }}.  Uses only HOME in the search order and assumes there is no compilation.

\


( -- )




Skip source until end of line.

\S





( -- )




Skip the rest of the file.

}}


( -- )




Ends a {{ ... }} phrase.

~BOOT0

( -- )

Downloads the tokenized program in the image to the target board's primary boot area.

~BOOT1

( -- )

Downloads the tokenized program in the image to the target board's primary boot area.

_DBG     

( <name> -- )

Starts Win32forth's debugger, includes Forth at the top of the search order.  To use this, you must set OldStartup to 1 and recompile the Firmware Studio source.  This is good for debugging Firmware Studio itself.

_DEBUG

( <name> -- )

Similar to _DBG but doesn't start debugger until <name> is executed.
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