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Review of implementation 
project

ÅNine reference implementations

ÅAll written to a common API specification, 

the figFORTH glossary

ïwhich evolved during the project

ÅPublished and released into the public 

domain at 1979 WCCF



Design issues

ÅHow are data to be represented in 

memory?

ÅWhat is the connection between the 

Forth virtual machine and the actual 

hardware?



Data representation: 
obvious choices

ÅOne stack cell per 16-bit word

ïStack pointers are native addresses

ïChange by 1 to push or pop

ÅOne dictionary field per 16-bit word

ïCompiler stores one address per word

ïInner interpreter deals with native addresses



How to store text data?

ÅTwo choices:

ïOne character per word

ïTwo characters packed into 1 word



One character per word

ÅProbably the best choice today

ïStorage is cheap

ïAllows i18n via UTF-16 encoding

ïEach character gets a native address

ïPossible issues with data exchange

ÅMay have to unpack characters on input, 
pack on output



Two characters per word

ÅMy choice at the time

ïMost efficient use of expensive storage

ïUnicode, ISO-8859 didnôt exist

ïAllowed (FIND) to compare 2 bytes at a time

ÅWORD aligns strings consistently with count 
in the MSB

ïUsed existing I/O subsystem transferring 
packed characters



Implications of packed 
characters

ÅNeed a way to address each byte of a 

word

ÅForced to add abstract addresses for 

bytes

ÅHow does byte addressing work?



New conversion words

ÅBYTE addr  --- baddr  (= addr * 2)

ïReturns address of most-significant byte 
of word (big-endian)

ïUsed ~ 15x in figFORTH nucleus

ÅCELL baddr  --- addr  (= baddr  / 2)

ïReturns address of word containing byte

ïUsed ~ 7x in figFORTH nucleus



Words that use 
byte addresses

ÅC@

ÅC!

ÅCMOVE

ÅCOUNT

ÅENCLOSE

ÅEXPECT

ÅHLD @

Å(LINE)

Å(NUMBER)

ÅTOGGLE

ÅTRAVERSE

Å-TRAILING

ÅTYPE

Å#>



Elaborations to Glossary, 
part 1

C@ baddr --- b

C! b  baddr ---

CMOVE baddr1 baddr2 count  ---

COUNT addr1 --- baddr2 n

ENCLOSE baddr1 c --- baddr1 n1 n2 n3

EXPECT baddr count ---

HLD (contains a byte address)



Elaborations to Glossary, 
part 2

(LINE) n1 n2 --- baddr count

(NUMBER) d1 baddr1 --- d2 baddr2

TOGGLE baddr b ---

TRAVERSE baddr1 n --- baddr2

-TRAILING baddr n1 --- baddr n2

TYPE baddr count ---

#> d --- baddr  count


