
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































http://www.ordina.com

























































































































































































































































	What's new
	I Getting Started
	Overview
	Introduction
	History 
	Applications 
	Architecture 
	The 4tH language 
	H-code 
	H-code compiler 
	Error handling 
	Interfacing with C 


	Installation Guide
	About this package
	Example code
	Main program 
	Unix package 
	Linux package
	Android package
	MS-DOS package
	MS-Windows package 

	Setting up your working directory
	Now what?
	Pedigree 
	Contributors
	Questions 
	4tH website
	4tH Google group
	Newsgroup


	A guided tour
	4tH interactive
	Starting up 4tH
	Running a program
	Starting an editing session
	Writing your first 4tH program
	A more complex program
	Advanced features
	Suspending a program
	Calculator mode
	Epilogue

	Frequently asked questions

	II Primer
	Introduction
	4tH fundamentals
	Making calculations without parentheses
	Manipulating the stack
	Deep stack manipulators
	Passing arguments to functions
	Making your own words
	Adding comment
	Text-format of 4tH source
	Displaying string literals
	Creating variables
	Using variables
	Built-in variables
	What is a cell?
	What is a literal expression?
	Declaring arrays of numbers
	Using arrays of numbers
	Copying arrays of numbers
	Declaring and using constants
	Built-in constants
	Using booleans
	IF-ELSE constructs
	FOR-NEXT constructs
	WHILE-DO constructs
	REPEAT-UNTIL constructs
	Infinite loops
	Including source files
	Getting a number from the keyboard

	4tH arrays
	Aligning numbers
	Creating arrays of constants
	Using arrays of constants
	Using values
	Creating string variables
	What is an address?
	String literals
	String constants
	Initializing string variables
	Initializing a NULL string variable
	Getting the length of a string variable
	Printing a string variable
	Copying a string variable
	The string terminator
	Slicing strings
	Appending strings
	Comparing strings
	Finding a substring
	Replacing substrings
	Deleting substrings
	Removing trailing spaces
	Removing leading spaces
	Upper and lower case
	String literals and string variables
	Printing individual characters
	Distinguishing characters
	Getting ASCII values
	Printing spaces
	Fetching individual characters
	Storing individual characters
	Getting a string from the keyboard

	Character Segment
	The Character Segment
	What is the TIB?
	What is the PAD?
	How do I use TIB and PAD?
	Simple parsing
	Converting a string to a number
	Controlling the radix
	Pictured numeric output
	printf() like formatting
	Converting a number to a string
	Aborting a program
	Opening a file
	Reading and writing from/to a file
	Closing a file
	Writing text-files
	Reading text-files
	Reading long lines
	Reading binary files
	Writing binary files
	Reading and writing block files
	Parsing textfiles
	Parsing binary files
	Parsing comma-delimited files
	Parsing fixed-width text files
	Advanced parsing
	Appending to existing files
	Using pipes
	Opening a file in read/write mode
	Using random access files
	The layout of the I/O system
	Using a printer
	The layout of the Character Segment

	Integer Segment and Code Segment
	The Code Segment
	The address of a colon-definition
	Vectored execution
	Execution tokens
	The Integer Segment
	A portable way to access application variables
	Returning a result to the host program
	Using commandline arguments
	The layout of the Variable Area
	The stacks
	Saving temporary values
	The Return Stack and the DO..LOOP
	Other Return Stack manipulations
	Altering the flow with the Return Stack
	Leaving a colon-definition
	The layout of the Stack Area
	Booleans and numbers
	Using ' with other names
	Deleting files
	Querying environment variables
	What is not implemented
	Known bugs and limitations

	Advanced programming
	Compiletime calculations
	Conditional compilation
	Checking the environment at compiletime
	Checking a definition at compiletime
	Exceptions
	Enumerations
	Forward declarations
	Recursion
	Private declarations
	Aliases
	Changing behavior of data
	Multidimensional arrays
	Binary string constants
	Binary string variables
	Records and structures
	Unions
	Complex control structures
	Optimization
	Static variable pointers
	Assertions
	Breakpoints
	Debugging
	Running 4tH programs from the Unix shell
	Embedding 4tH programs in a batch file

	Standard libraries
	Adding your own library
	Adding templates
	Parsing the command line
	Mixing character and number data
	Dynamic memory allocation
	Tweaking dynamic memory
	Using two heaps
	Garbage collection
	Application stacks
	Local variables
	Random numbers
	Sorting
	Bitfields
	Bit arrays
	Associative arrays (using hash tables)
	Associative arrays (using binary trees)
	Lookup tables with integer keys
	Lookup tables with string keys
	Lookup tables with multiple keys 
	Lookup tables with duplicate keys
	Fixed point calculation
	Double numbers
	Floating point numbers (unified stack)
	Floating point numbers (separate stack)
	Floating point functions
	Floating point configurations
	Forth Scientific Library
	Statistical functions
	Numerical integration

	Special libraries
	Infix formula translationArticle written and contributed by David Johnson. 
	Evaluating infix formulas at runtimeArticle written and contributed by David Johnson. 
	Converting infix formulasArticle written and contributed by David Johnson. 
	Portable Bitmap graphicsArticle written and contributed by David Johnson. 
	Turtle graphicsArticle written and contributed by David Johnson. 
	Annotating Portable Bitmap imagesArticle written and contributed by David Johnson. 
	Color PalettesArticle written and contributed by David Johnson. 
	3D plottingArticle written and contributed by David Johnson.
	3D turtle graphicsArticle written and contributed by David Johnson. 
	Interpreters
	Menus
	Finite state machinesPart of this section is based on an article in Forthwrite UK by Jenny Brien.
	Virtual memory
	Triple numbers
	Timers
	Time & date
	Tokenizing strings
	Regular expressionsPart of this text is derived from http://http://misc.yarinareth.net/regex.html by Dorothea Salo under the ''Creative Commons Attribution 3.0 United States License''. 
	String pattern matching
	Wildcard pattern matching
	Escape characters
	Chinese characters
	Managing INI files
	Extract, transform and load
	Writing spreadsheet files
	Writing other tabular formats
	Writing LaTeX files
	Writing RTF files
	Writing HTML files
	Converting to XML and HTML
	Databases
	Indexing a database
	Binding the indexes
	Speech synthesis
	GUI applications
	Card games

	Preprocessor libraries
	Introduction
	Stack instructions
	Coroutines
	Interpretation
	Closures
	Object orientation
	Encapsulation
	Subtype polymorphism
	Inheritance
	Determining the type and size of an object

	This is the end


	III Reference guide
	Glossary
	Editor manual
	Introduction 
	Selecting a screen and input of text 
	Line editing 
	Line editing commands 
	Screen editing commands 
	Cursor control and string editing 
	Commands to position the cursor 
	String editing commands 
	Saving and exiting
	Calculator mode

	Shell manual
	Introduction
	Loading and saving
	Task management
	Scripting
	Stack, I/O and arithmetic

	Preprocessor manual
	Introduction
	Macros
	Back quoted strings
	Registers
	Parsing strings
	The string stack
	Phony variables
	Branching and looping
	Functions

	Invocation (script)
	Options

	Invocation (executable)
	Options

	Preprocessor commands
	Error messages
	Known bugs and limitations
	Preprocessor libraries

	uBasic manual
	Introduction
	Statements
	Functions
	Error messages
	System messages


	ANS Forth statement
	ANS-Forth Label
	Unsupported CORE words
	Supported ANS Forth word sets
	Core Extensions word set
	Block Extensions word set
	Double number word set
	Double number Extensions word set
	Facility Extensions word set
	File-Access word set
	File-Access Extensions word set
	Floating-Point word set
	Floating-Point Extensions word set
	Programming-Tools word set
	Programming-Tools Extensions word set
	String word set
	XCHAR word set
	XCHAR Extensions word set


	Porting guide
	Introduction
	General guidelines
	Differences between 4tH and ANS-Forth
	Strings
	Double numbers
	Booleans
	CREATE..DOES>
	HERE
	2>R and 2R>
	Interpretation and compilation mode
	BEGIN..WHILE..REPEAT
	CASE..OF..ENDOF..ENDCASE
	DO..LOOP 
	I/O

	Easy 4tH 
	Enabling the String Space
	The structure of Easy 4tH

	The preprocessor
	Converting ANS-Forth programs to 4tH

	Errors guide
	How to use this manual
	Interpreter (exec_4th)
	Compiler (comp_4th)
	Loader (load_4th)
	Saver (save_4th)

	4tH library
	4tH library files
	Library dependencies

	Change log
	What's new in version 3.62.4
	What's new in version 3.62.3
	What's new in version 3.62.2
	What's new in version 3.62.1
	What's new in version 3.62.0
	What's new in version 3.61.5
	What's new in version 3.61.4
	What's new in version 3.61.3
	What's new in version 3.61.2
	What's new in version 3.61.1
	What's new in version 3.61.0
	What's new in version 3.60.1
	What's new in version 3.60.0
	What's new in version 3.5d, release 3
	What's new in version 3.5d, release 2
	What's new in version 3.5d
	What's new in version 3.5c, release 3
	What's new in version 3.5c, release 2
	What's new in version 3.5c
	What's new in version 3.5b, release 2
	What's new in version 3.5b
	What's new in version 3.5a, release 2
	What's new in version 3.5a
	What's new in version 3.3d, release 2
	What's new in version 3.3d
	What's new in version 3.3c
	What's new in version 3.3a
	What's new in version 3.2e
	What's new in version 3.1d


	IV Development guide
	Compiling the source
	Introduction
	Recommended and preferred compilers
	Compiling 4th
	Compiling the library
	Choosing Makefiles
	Shared library
	64-bit platforms
	Regenerating the include files
	Optimizations
	GCC specific optimizations
	Using the library

	Using the 4tH API
	Introduction
	A sample program
	A first look at open_4th()
	A closer look at H-code
	A closer look at HX-code
	A first look at comp_4th()
	A first look at exec_4th()
	A first look at free_4th()
	A first look at save_4th()
	A first look at load_4th()
	A first look at error-trapping
	A first look at dump_4th()
	A first look at cgen_4th()
	Converting HX-files
	A first look at fetch_4th()
	A first look at store_4th()
	Examples of embedded HX code
	Suspended execution
	Useful variables

	Modifying 4tH
	Introduction
	Understanding 4tHs versioning
	A closer look at comp_4th()
	Adding a constant
	Adding a word
	A closer look at exec_4th()
	A first look at name_4th()
	Extending the compiler
	Making aliases
	Giving a name to an application variable
	Adding new variables
	Resizing the 4tH environment
	Tuning pipe failure detection
	Adding new error messages
	Sizing the Code Segment
	Adding inline macros
	Adding string words
	Adding words with arguments
	Packing several words into one token
	Adding conditionals
	Extending the I/O subsystem
	Using the symbol table
	Using variables and datatypes
	Other tools
	Patching 4tH
	Tokens
	Words
	The virtual machine
	Immediate words
	Applying the patches
	Error messages




