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Conventional wisdom reveres complexity.
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Es gibt keine weit verbreiteten Bibliotheken für Forth.

Motivation

"If you’ve seen one Forth, you’ve seen one Forth."
Wil Baden

viele Implementierungen nützlicher Algorithmen in Forth
Sammelsurium für verschiedene Forth–Systeme
heutige Erfahrung: nehmen, lädt nicht
Ziel: nehmen, laden, geht
ANS–Forth schafft Voraussetzung
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Es gibt keine weit verbreiteten Bibliotheken für Forth.

Forth–Bibliotheks–Projekte

Forth Scientific Library
überwiegend mathematische Algorithmen
Die Bibliothek von iForth (Marcel Hendrix)
FFL — Forth Foundation Library (Dick van Oudheusden)
euroForth 2007 Bibliotheks–Aktivität
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Wie arbeiten wir heute?

Wie benutzen wir Bibliotheken?

maintainance (probably with version control) is possible. The INCLUDE-approach

however has another drawback. It inserts the entire library source code in the application

code, although most applications will need only a subset of the whole library. We could

overcome this drawback by copying only selected fragments of the library source code

into our application code - but then we’re back to the above copy approach with its

drawback.

Library Library Library Library

Application 1 Application 2 Application 3

Copy whole - or part of - Library Source Code at Program Construction Time

The COPY-Approach to Access Libraries

Selective INCLUDE approach

The key idea to overcome this library management problem is to selectively include only

fragments of the library. Thus each application will only contain those parts of the library

which it essentially requires. In addition the library code itself is in a central location and

can be easily maintained.

Although such a mechanism is not standardized in the ANS-Forth standard itself, it can

be easily added.

One Forth property helps here. It is the ability to execute user defined functions while

loading source code. This allows for user defined text processing on the fly. Selecting

fragments of a source code library is just special text processing.

We could define extensive library search functions, which when executed in an

application program source code will find the appropriate fragment within the library and

load it. We will not do this here. Instead we will make the library itself responsible to

perform the library search itself - similar to conditional compilation - and will define just

euroFORTH’95 Simple Library System, U. Hoffmann 2 of 10

Bibliothek wird für jede Applikation kopiert und angepasst.
Software–Engineering–Albtraum
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Wie arbeiten wir heute?

Die Bibliothek nicht immer kopieren
the interface how an application program uses such an intelligent library. This has the

advantage, that it is possible to tune the library search individually for each library.

Application 1 Application 2 Application 3

Library

INCLUDE INCLUDE INCLUDE

Copy whole Library Source Code at Compile Time

The INCLUDE-Approach to Access Libraries

Library interface

To selectively load a fragment of the source code library, an application program source

code passes an identification string on the data stack and then loads the entire library

source code. Using this identification string, the library can decide what fragment the

application requires and selectively load it.

( c-addr u -- )

Since the library performs the library search itself, we can use specifically tailored look

up algorithms on a per library basis, which can be as simple and as efficient as required

(sequential, binary, hashed search, etc.). The only requirement a library has to satisfy is

the common interface to consume the passed string.

Since parts of a library will depend on other libraries (or different parts of the same

library) it should be possible to use libraries recursively and nested. This enables the

construction of library hierarchies.

euroFORTH’95 Simple Library System, U. Hoffmann 3 of 10

Die Bibliothek wird unverändert und vollständig
eingebunden.
Und wenn ich nur eine Funktion daraus brauche?
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Wie würden wir gerne arbeiten?

Nur Teile einer Bibliothek laden

FROM

REQUIRE

FROM

REQUIRE

FROM

REQUIRE

Application 1 Application 2 Application 3

Copy parts of Library Source Code at Compile Time

Library

The Selective-INCLUDE-Approach to Access Libraries

Sample implementation

The ideas presented here assume that source code is written in sequential files. Although

the library system has not been tested with blocks, an adaption should be straight

forward.

The most simple implementation would be to put the identification string directly on the

data stack and then INCLUDE the library:

S" <identification-str ing>" S" <filename>" INCLUDED

There is a problem here, since S" stores the string it parses at a temporary location2 and a

standard Forth system is free to allow the second S" to overwrite this temporary buffer.

It is thus necessary to store the identification string in save location. We will hide this

with some syntactic sugar for easier handling and propose the following syntax to be used

in an application program to access a source code library:

{ FROM <librar y-name> { REQUIRE <identification-str ing> }* }*

There is a slight overhead to define these words which each application has to contain.

On systems which allow to load transient definitions this overhead can be avoided.

2 See [1] 11.6.1.2165 Definition of S" in the Optional File Access word set.

euroFORTH’95 Simple Library System, U. Hoffmann 4 of 10

Die Applikation fordert die gewünschte Teilfunktionalität an.
Die Bibliothek stellt Teile zur Verfügung.
Wie muss eine Bibliothek dafür strukturiert sein?
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Die Bibliotheks–Schnittstelle

Bibliotheks–Schnittstelle

Die Applikation fordert die gewünschte Teilfunktionalität an.

Wie sieht dafür die einfachste Schnittstelle zur Bibliothek aus?

( c-addr u -- )

Die Bibliothek macht mit diesem String, was sie für sinnvoll hält.

Ulrich Hoffmann Fachhochschule Wedel
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Die Bibliotheks–Schnittstelle

Struktur einer einfachen Bibliothek
\ SAMPLE.LIB: Sample Library with sequential search uho Mar95

( c-addr u -- )

\ do not look up, if identification string is already
\ in dictionary

2DUP PAD CHAR+ SWAP MOVE DUP PAD C!
PAD FIND NIP [IF] 2DROP \\ [THEN]

CR .( looking for ) 2DUP TYPE SPACE

desires case? [IF] \ ------------------------------------------

: case? ( flag -- ) OVER = DUP IF NIP THEN ;

\\ [THEN]

· · ·
Ulrich Hoffmann Fachhochschule Wedel
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Die Bibliotheks–Schnittstelle

Struktur einer einfachen Bibliothek

· · ·
desires on [IF] \ ---------------------------------------------

: on ( a-addr -- ) TRUE SWAP ! ;

\\ [THEN]

desires off [IF] \ --------------------------------------------

: off ( a-addr -- ) FALSE SWAP ! ;

\\ [THEN]

\ -------------------------------------------------------------

CR TYPE .( NOT provided! ) QUIT

Ulrich Hoffmann Fachhochschule Wedel
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Die Bibliotheks–Schnittstelle

Struktur von Bibliotheken

Einfache Bibliothek realisiert lineare Suche.
Andere Möglichkeiten denkbar

binäre Suche
Hashen

Wildcards

Je nach Anforderungen anpassbar,
dank einfacher Schnittstelle

Ulrich Hoffmann Fachhochschule Wedel
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Die Bibliotheks–Schnittstelle

Implementierung

Worte für die Definition der Bibliothek:

\ LIBRARY.ANS: Simple Source Code Library system uho Mar 95

\ $Id: library.ans,v 1.3 2004/03/24 19:41:03 uho Exp $

: \\ ( -- )
SOURCE-ID 1+ 1 U> IF BEGIN REFILL 0= UNTIL THEN
POSTPONE \ ; IMMEDIATE

: desired ( c-addr1 len1 c-addr2 len2 -- c-addr1 len1 false | true )
2OVER COMPARE 0= DUP IF NIP NIP THEN ;

· · ·

Ulrich Hoffmann Fachhochschule Wedel
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Realisierung der Benutzersicht

Aus Benutzersicht

Die Applikation fordert die gewünschte Teilfunktionalität an.

S" case?" INCLUDE library.fs

Problem: S" benutzt nur einen Puffer.
Überschreiben bei geschachtelten Anforderungen

String muss temporär gesichert werden.

Ulrich Hoffmann Fachhochschule Wedel
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Realisierung der Benutzersicht

Syntaktischer Zucker

Auf der Benutzungsebene:
Wahl der Bibliothek mit from
Wahl der Teilfunktionalität mit require

from sorting require quicksort

require bubblesort

{ from <library-name> { require <identification-string> }* }*

Ulrich Hoffmann Fachhochschule Wedel
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Realisierung der Benutzersicht

Implementierung

Worte für die Benutzung von Bibliotheken:
· · ·

BL WORD COUNT desired ;

CREATE $library 256 CHARS ALLOT

: from ( <spaces>ccc<spaces> -- )
BL WORD COUNT $library CHAR+ SWAP DUP >R CMOVE R> $library C! ;

: required ( c-addr len -- )
DUP ALLOCATE THROW DUP >R SWAP 2DUP 2>R CMOVE 2R>
$library COUNT
DUP ALLOCATE THROW SWAP 2DUP 2>R 2DUP 2>R CMOVE 2R>
[’] INCLUDED CATCH
2R> 2DUP $library CHAR+ SWAP CMOVE $library C! FREE THROW
R> FREE THROW THROW ;

: require ( <space>ccc<spaces> -- )
BL WORD COUNT required ;

from extensions.f

CR .( Simple Source Code Library System initialized! )

Ulrich Hoffmann Fachhochschule Wedel
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Zusammenfassung

Ein Outer–Interpreter rockt.
Implementierung ist extrem einfach und
kann leicht in jedes System integriert werden.
Bei mir in Benutzung seit 1995.

Ausblick

Zusammenspiel mit der euroForth 2007–Beschreibung von
Library–Metadaten

Wie kommen wir also zu nehmen, laden, geht–Bibliotheken?

Ulrich Hoffmann Fachhochschule Wedel
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