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License Information

Permission is hereby granted, free of charge, to any person obtaining a copy of this software and
associated documentation files (the “Software”), to deal in the Software without restriction,
including without limitation the rights to use, copy, modify, merge, publish, distribute, and/or
sell copies of the Software, and to permit persons to whom the Software is furnished to do so.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NONINFRINGEMENT OF THIRD PARTY RIGHTS. IN NO EVENT SHALL
THE AUTHORS BE LIABLE FOR ANY CLAIM, OR ANY SPECIAL INDIRECT OR CONSEQUENTIAL
DAMAGES, OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS ACTION, ARISING
OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THIS SOFTWARE.

CLIPS is released as public domain software and as such you are under no obligation to pay for
its use. However, if you derive commercial or monetary benefit from use of the software or just
want to show support, please consider making a voluntary payment based on the worth of the
software to you as compensation for the time and effort required to develop and maintain CLIPS.
Payments can be made online at http://order.kagi.com/?JKT.
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Preface

The History of CLIPS

The origins of the C Language Integrated Production System (CLIPS) date back to 1984 at
NASA’s Johnson Space Center. At this time, the Artificial Intelligence Section (now the
Software Technology Branch) had developed over a dozen prototype expert systems applications
using state-of-the-art hardware and software. However, despite extensive demonstrations of the
potential of expert systems, few of these applications were put into regular use. This failure to
provide expert systems technology within NASA’s operational computing constraints could
largely be traced to the use of LISP as the base language for nearly all expert system software
tools at that time. In particular, three problems hindered the use of LISP based expert system
tools within NASA: the low availability of LISP on a wide variety of conventional computers,
the high cost of state-of-the-art LISP tools and hardware, and the poor integration of LISP with
other languages (making embedded applications difficult).

The Artificial Intelligence Section felt that the use of a conventional language, such as C, would
eliminate most of these problems, and initially looked to the expert system tool vendors to
provide an expert system tool written using a conventional language. Although a number of tool
vendors started converting their tools to run in C, the cost of each tool was still very high, most
were restricted to a small variety of computers, and the projected availability times were
discouraging. To meet all of its needs in a timely and cost effective manner, it became evident
that the Artificial Intelligence Section would have to develop its own C based expert system tool.

The prototype version of CLIPS was developed in the spring of 1985 in a little over two months.
Particular attention was given to making the tool compatible with expert systems under
development at that time by the Artificial Intelligence Section. Thus, the syntax of CLIPS was
made to very closely resemble the syntax of a subset of the ART expert system tool developed
by Inference Corporation. Although originally modelled from ART, CLIPS was developed
entirely without assistance from Inference or access to the ART source code.

The original intent for CLIPS was to gain useful insight and knowledge about the construction of
expert system tools and to lay the groundwork for the construction of a replacement tool for the
commercial tools currently being used. Version 1.0 demonstrated the feasibility of the project
concept. After additional development, it became apparent that CLIPS would be a low cost
expert system tool ideal for the purposes of training. Another year of development and internal
use went into CLIPS improving its portability, performance, functionality, and supporting
documentation. Version 3.0 of CLIPS was made available to groups outside of NASA in the
summer of 1986.

Further enhancements transformed CLIPS from a training tool into a tool useful for the
development and delivery of expert systems as well. Versions 4.0 and 4.1 of CLIPS, released
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respectively in the summer and fall of 1987, featured greatly improved performance, external
language integration, and delivery capabilities. Version 4.2 of CLIPS, released in the summer of
1988, was a complete rewrite of CLIPS for code modularity. Also included with this release
were an architecture manual providing a detailed description of the CLIPS software architecture
and a utility program for aiding in the verification and validation of rule-based programs.
Version 4.3 of CLIPS, released in the summer of 1989, added still more functionality.

Originally, the primary representation methodology in CLIPS was a forward chaining rule lan-
guage based on the Rete algorithm (hence the Production System part of the CLIPS acronym).
Version 5.0 of CLIPS, released in the spring of 1991, introduced two new programming
paradigms: procedural programming (as found in languages such as C and Ada) and
object-oriented programming (as found in languages such as the Common Lisp Object System
and Smalltalk). The object-oriented programming language provided within CLIPS is called the
CLIPS Object-Oriented Language (COOL). Version 5.1 of CLIPS, released in the fall of 1991,
was primarily a software maintenance upgrade required to support the newly developed and/or
enhanced X Window, MS-DOS, and Macintosh interfaces. Version 6.0 of CLIPS, released in
1993, provided support for the development of modular programs and tight integration between
the object-oriented and rule-based programming capabilities of CLIPS. Version 6.1 of CLIPS,
released in 1998, removed support for older non-ANSI C Compilers and added support for C++
compilers. Commands to profile the time spent in constructs and user-defined functions were
also added.

Because of its portability, extensibility, capabilities, and low-cost, CLIPS has received
widespread acceptance throughout the government, industry, and academia. The development of
CLIPS has helped to improve the ability to deliver expert system technology throughout the
public and private sectors for a wide range of applications and diverse computing environments.
CLIPS is being used by numerous users throughout the public and private community including:
all NASA sites and branches of the military, numerous federal bureaus, government contractors,
universities, and many private companies.

CLIPS is now maintained as public domain software by the main program authors who no longer
work for NASA. See appendix A of the Basic Programming Guide for information on obtaining
CLIPS and support.

CLIPS Version 6.2

Version 6.2 of CLIPS contains two major enhancements. First, CLIPS now provides a
mechanism which allows an embedded application to create multiple environments into which
programs can be loaded. Second, an improved Windows 2000/XP CLIPS interface is now
available and the Macintosh CLIPS interface has been enhanced to support MacOS X. For a
detailed listing of differences between the 6.x releases of CLIPS, refer to appendix B of the Basic
Programming Guide and appendix C of the Advanced Programming Guide.
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CLIPS Documentation
Two documents are provided with CLIPS.
e The CLIPS Reference Manual which is split into the following parts:

e Volume I - The Basic Programming Guide, which provides the definitive description of
CLIPS syntax and examples of usage.

e Volume II - The Advanced Programming Guide, which provides detailed discussions of
the more sophisticated features in CLIPS and is intended for people with extensive
programming experience who are using CLIPS for advanced applications.

e Volume III - The Interfaces Guide, which provides information on machine-specific
interfaces.

e The CLIPS User’s Guide which provides an introduction to CLIPS rule-based and
object-oriented programming and is intended for people with little or no expert system
experience.
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Section 1 - Introduction

This manual is the Interfaces Guide for CLIPS. It is intended for users interested in using the
machine specific interfaces for CLIPS. Section 2 of this manual describes the IBM PC
compatible Windows interface for CLIPS, Section 3 describes the Macintosh interface for
CLIPS, and Section 4 describes the X Window interface for CLIPS.
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Section 2 - CLIPS Windows Interface

This section provides a brief summary of each menu command found in the CLIPS 6.2 Windows
interface. The menus are listed in the left to right order in which they appear in the menu bar.
The commands within each menu are also listed in the order in which they appear in the menu.

The rest of the CLIPS 6.2 Windows interface is straightforward, following Windows interface
standards. Commands can be entered directly in the dialog window in a fashion similar to the
standard CLIPS command line interface. The integrated editor is implemented in a fashion
similar to that of other Windows editors.

If rules are not being executed, then execution of the current command or CLIPS program can be
halted by holding down the control key while pressing the period key. If rules are being
executed, then rule execution can be interrupted on a rule firing boundary by holding the control
key while pressing the period key. Holding down the shift key, the control key, and the period
key will halt rule execution after the current RHS action. The Halt menu item can also be
selected from the Execution menu during execution. Selecting this menu item is equivalent to
holding down the control key while pressing the period key. If the shift key is held down before
clicking in the menu bar, the Halt menu item is changed to the Halt Now! menu item. Selecting
this menu item is equivalent to holding down the shift key and the control key while pressing the
period key.

Some menu commands are available while CLIPS is executing a user program. Among these
commands are the Options... menu item, the Watch... menu item, the Turn Dribble On.../Turn
Dribble Off menu item, and all menu items in Window menu. The command summary for each
menu item indicates whether it is available while CLIPS is executing. In addition, windows may
be moved and re-sized while CLIPS is executing.
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2.1 THE FILE MENU

Eile
Hew Chrl+M
Qpen... Ctrl+0
Load... Chrl+L
Load Batch...
Load Binary...
Turr Dinbble On...

Cloge

Save Ctrl+5
Save bz

Save Binam...

Rewvert

Fage Setup...
Frint... Ctrl+F

E it

2.1.1 New (Ctrl+N)

This command opens a new buffer for editing with the window name Untitled.

2.1.2 Open... (Ctrl+O)

This command displays the standard Windows file selection dialog box, allowing the user to
select a text file to be opened as a buffer for editing.

2.1.3 Load... (Ctrl+L)

This command displays the standard Windows file selection dialog box, allowing the user to
select a text file to be loaded into the knowledge base. This command is equivalent to the CLIPS
command (load <file-name>). When this command is chosen and a file is selected, the
appropriate CLIPS load command will be echoed to the dialog window and executed. This
command is not available when CLIPS is executing.
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Note: when using the CLIPS command (load <file-name>) specify the path using the forward
slash character /' or a double backslash \\' instead of the standard DOS delimiter '\'.

For example,

(load "C: / CLIPSWIN / EXAMPLES / TEST.CLP™)

or

(load "C: \\ CLIPSWIN \\ EXAMPLES \\ TEST.CLP™)

2.1.4 Load Batch...

This command displays the standard Windows file selection dialog box, allowing the user to
select a text file to be executed as a batch file. This command is equivalent to the CLIPS
command (batch <file-name>). When this command is chosen and a file is selected, the
appropriate CLIPS batch command will be echoed to the dialog window and executed. This
command is not available when CLIPS is executing.

2.1.5 Load Binary...

This command displays the standard Windows file selection dialog box, allowing the user to
select a file to be loaded as a binary image. This command is equivalent to the CLIPS command
(bload <file-name>). When this command is chosen and a file is selected, the appropriate CLIPS
bload command will be echoed to the dialog window and executed. This command is not
available when CLIPS is executing.

2.1.6 Turn Dribble On...

This command displays the standard Windows file selection dialog box, allowing the user to
select a text file in which subsequent display window output will be stored. This command is
equivalent to the CLIPS command (dribble-on <file-name>). When this command is chosen and
a file is selected, the appropriate CLIPS dribble-on command will be echoed to the dialog
window and executed. While the dribble file is active, this menu item will be modified to read
Turn Dribble Off. Selecting the menu item at this time will close the dribble text file. The Turn
Dribble Off command is equivalent to the CLIPS command (dribble-off). This command is
available when CLIPS is executing (however the commands will not be echoed to the dialog
window).

2.1.7 Close

This command closes the currently active edit or status window.
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2.1.8 Save (Ctrl+S)

This command saves the file in the active edit window or the contents of the dialog or status
window. If the file is Untitled, the Dialog window, or a status window , a dialog box will prompt
for a file name under which to save the file. The file type option in the standard file dialog box
determines whether a file is saved as a batch file or a text file. CLIPS batch file documents are
executed as a series of commands when launched, whereas CLIPS text file documents are placed
in an editing buffer when launched. Both types of documents can be edited as text files in the
editor.

2.1.9 Save As...

This command allows the active edit window to be saved under a new name. A dialog box will
appear to prompt for the new file name. The name of the editing window will be changed to the
new file name.

2.1.10 Save Binary...

This command allows the constructs currently stored in CLIPS to be saved as a binary image. A
dialog box will appear to prompt for the new file name in which to store the binary image. This
command is equivalent to the CLIPS command (bsave <file-name>). When this command is
chosen and a file is selected, the appropriate CLIPS bsave command will be echoed to the dialog
window and executed. This command is not available when CLIPS is executing.

2.1.11 Revert

This command restores the active edit window to the last-saved version of the file in the buffer.
Any changes made since the file was last saved will be discarded.

2.1.12 Page Setup...

This command allows the user to specify information about the size of paper used by the printer.

2.1.13 Print... (Ctrl+P)

This command allows the user to print the active edit window.

2.1.14 Exit

This command exits CLIPS. This command is not available when CLIPS is executing.
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2.2 THE EDIT MENU
Edit

Undo Crrl+s
Cut Chrl+
Copy Crl+C
Pazte Chrl+t
Delete Del
Sel