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XClips
- Fxpert system programming language

XClips B— M ERAGMITES



XClips
- Targeting NASA's CLIPS

XClips AREMZ=AMKER CLIPS EAE RS




XClips
= Born in my VRG project but
is also a general-purpose language

XClips #ATFH VRG HH BRI U2 BERERNRES.




Features of XClips

\ Prolog-style syntax for rules and facts

\ Perl 6-style user-defined operators

v C-style file inclusion and automatic
reinclusion elimination

"V Good access to the CLIPS semantics

” Rule coverage testing support

v Inferencing process visualization support

\V Modular programming



Case #1: Reasoning on family trees
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© Defining XClips facts

EX XClips Z3K



mother(Mary, John).
father(John, Simon).
father(Simon, Jack).
father(Tom, John).



Unlike Prolog, symbols with leading a capital letter
or underscore are not variables.

d

5 Prolog R , AT FEE FRILRIANHS
HRREE.




© Defining XClips rules

€ X XClips AL



mother(?A, ?B); father(?A, ?B) =>
ancestor(?A, ?B).

ancestor(?A, ?B), ancestor(?B, ?C) =>
ancestor(?A, ?C).

ancestor(Tom, ?X) => printout(t, ?X, crlf).



Unlike Prolog, the rules are expressed
in the forward-chaining style.

5 Prolog AFHIE , AUNISERIE AT LE[F]HEXAR



Unlike Prolog, the variables are specified by
the ? sigil.

5 Prolog AEME , AE B0} 53X
B AR KFE R,



Let's put rules and facts together.

WL BAT THEAL AR SRR —ie.



[* family.xclp */

mother(Mary, John).

father(John, Simon).

father(Simon, Jack).

father(Tom, John).

mother(?A, ?B); father(?A, ?B) =>
ancestor(?A, ?B).

ancestor(?A, ?B), ancestor(?’B, ?C) =>
ancestor(?A, ?0).

ancestor(Tom, ?X) => printout(t, ?X, crlf).
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C:\xclips>xclips family.xclp
John
Jack
Simon

C:\xclips>




C:\xclips>xclips family.xclp
John

Jack
Simon

C:\xclips>



© Generating inferencing flowcharts
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C:\xclips>xclips -d family.xclp
generating a.png...

C:\xclips>
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© Generating rule coverage reports
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C:\xclips>xclips -d family.xclp
generating a.png...
C:\xclips>clips-cover

Rule Count

family-10 3
family-8 4
family-9 7

For total 100.00% of the rules have been fired.



Let's study a real-world pedigree.
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© Defining the facts and goals
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/[* myfamily.xclp */
father("=ZE3C", "EMI").
father("EZE", "&EFF").
father("=Z", "EEIE").
couple (", "EH").
mother("E7/1", "IEF&E").
father("Z= %", "Z52&").
mother("/ER15", "EETEA").
father("EZ&5F", "EFT4").
mother("#fz=", "=J5EF").
father("EZEI&", "ZJ5E").
[* goal */
ancestor(?elder, "EZJ5rE") =>

printout(t, "Found ", ?elder, crlf).



s« Double-quotes are required here because
Chinese glyphs are not valid XClips symbols

X JLHIXRS [ S 2N EeaigRd |
R ANFAEEZER XClips 5.




© Defining rules for ancestor and couple

79 ancestor 0 couple & N3N



[* pedigree-rules.xclp */

mother(?a, ?b); father(?a, ?b) => ancestor(?a, ?b).
ancestor(?a, ?b), ancestor(?b, ?c) => ancestor(?a, ?c).
couple(?a, ?b), father(?a, ?c) => mother(?b, ?c).
couple(?a, ?b), mother(?a, ?c) => father(?b, ?c).



C:\xclips>xclips myfamily.xclp pedigree-rules.xclp
Found =ZEI1§

Found RAE=

Found £&%

Found ZE L



s This time, we put reusable rules into a separate file.
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© We can precompile pedigree-rules.xclp to CLIPS
source in order to save compilation time.

FATeTLAKs pedigree-rules.xclp fgmiEay CLIPS jEAHY ,
LAMETI A mIEET(E),



C:\xclips>xclips -c pedigree-rules.xclp

C:\xclips>xclips myfamily.xclp pedigree-rules.clp

Found =&

Found #®kig=
Found £
Found =L



sv For this specific example, precompilation can save
18% of the total time.

SHFXABIFIE , MAHETLHA 18% HIEEE.



While debugging, the -v option may come to handy.
It instructs xclips to print the underlying CLIPS sessions

SYARETR | -v AT BEERTTER.



C:\xclips>xclips -v myfamily.xclp pedigree-rules.clp
CLIPS (vV6.24 06/15/06)

CLIPS> (watch facts)

CLIPS> (watch rules)

CLIPS> (reset)

==> -0 (initial-fact)

==>f-1 (father "= " "S=fT")

==> -2 (father "ZEv" "=FHF")

==> f-3 (father "=fE" "=EIE")

==> f-4  (couple "ZfE" "EFE")

==> f-5 (mother "ZfHT" "IEEE")

==> f-6 (father "ZET /K" "Z52&")



CLIPS> (rules *)
MAIN:
myfamily-17
pedigree-rules-1
pedigree-rules-2
pedigree-rules-3
pedigree-rules-4
For a total of 5 defrules.
CLIPS> (run)
FIRE 1 pedigree-rules-1: £-10
==> f-11 (ancestor "Z=FIE" "ZJRE")
FIRE 2 myfamily-17:£-11
Found EE&



© Generating rule coverage reports
(again)
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C:\xclips>clips-cover -d

C:\xclips>xclips -d myfamily.xclp pedigree-rules.clp
generating a.png...

C:\xclips>clips-cover

pedigree-rules-6 0
pedigree-rules-5 3
myfamily-17 4

pedigree-rules-4 6
pedigree-rules-3 12

For total 80.00% of the rules have been fired.



The rule that has never been fired:
- pedigree-rules-6

MR A THFN : predigree-rules-6
(i.e. the rule at line 6 of the file pedigree-rules.xclp)

B pedigree-rules.xclp JX#FHIEE 6 1T LAALNY




/* pedigree-rules.xclp */

mother(?a, ?b); father(?a, ?b) => ancestor(?a, ?b).
ancestor(?a, ?b), ancestor(?b, ?c) => ancestor(?a, ?c).
couple(?a, ?b), father(?a, ?c) => mother(?b, ?c).
couple(?a, ?b), mother(?a, ?c) => father(?b, ?c).



Case #2: Reasoning in Geometry
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If I, m, and n are all lines in 3-space, and
Il m, m|| n, then I || n.

MR 1, m, fl n HE2=EZTEFHREZ , H1| m,
miln, W1 n.




Jv Let's translate this theorem to an XClips rule.

BN TR XA EIEEIFAL XClips #LA,




[* geometry.xclp */

line(?!), line(?m), line(?n),
parallel(?!, ?m), parallel(?m, ?n), ?1 \= ?n,
=> parallel(?], ?n).



® Oh, it looks far too verbose...

H , EELERTIKRT ......




v¢ Let's add some syntax sugar
by defining some operators of our own!
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Perl 6 style operator definition syntax!

Perl 6 XARHIZEEFTENICIE !




XClips currently supports the following operator categories:

prefix:<X>

infix:<X>

infix prefix:<X>

infix circumfix:<X Y>



© Let's define some facts so as to test it.

WWEATREN —EF5R , PAMEEE—T.



[* test_parallel.xclp */
prefix:<|> line
infix:<//> parallel

la, |b, |c, |d.
a//b,b//c, c//d.

/* the goal */
a // d => printout(t, "Yes.", crlf).



C:\xclips>xclips test_parallel.xclp geometry.xclp
Yes.



© Generate the inferencing flowchart:

A IR AR



C:\xclips>xclips -d test_parallel.xclp geometry.xclp
generating a.png...



test_parallel-9
#2




It's meaningful to share the operator definitions
among facts and rules.

S

AEXRSANZ BHZEEB T ESCERENXH.




[* sugar.xclp */

prefix:<|> line
infix:<//> parallel



/* geometry.xclp */
include "sugar.xclp"”

1?1, |?m, |?n,
?1// ?m, ?m // ?n, ?1\= ?n
=> ?21// ?n.



/* test_parallel.xclp */
include "sugar.xclp”

la, |b, |c, |d.
a//b,b//c, c//d.

[* the goal */
a // d => printout(t, "Yes.", crlf).



s« C-style file inclusion!

C XX HHE S |



C:\xclips>xclips test_parallel.xclp geometry.xclp
Yes.



Never feed included files to xclips.

IKEAZR B ETHAAIRE xclips.
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test parallel.xclp

geometry.xclp




s« Unlike C, XClips will automatically prevent
a file to be included more than once.
So you don't need to worry about that.

5 C AEH=Z , XClips B3R — 14
HEEOEZ R, HIRANE X ANa)E,




© Some more examples for
user-defined operators

ELZHA BRSOz ER/ IR ...




infix:<T> perpendicular

aTb,bTc.

/[* equivalent to:
perpendicular(a, b), perpendicular(b, c). */



infix prefix:(<~> not &

a~//b,a~Th.

/* equivalent to:
not_parallel(a, b), not_perpendicular(b, c). */



infix circumfix:<[ ]> space-relation

a[//l1b,alTlb.

[* equivalent to:
space-relation(parallel, a, b),
space-relation(perpendicular, b, c). */



infix circumfix:<< >> vector-relation
?2a <?R> ?b => ?a <?R> ?b.
/* equivalent to:

vector-relation(?R, ?a, ?b) =>
vector-relation(?R, ?a, ?b). */



© I'm adding new operator categories like

posthiix:<X>,
circumfix:<X Y>,
infix postfix:<X>,

and even more...



vv XClips tries to give you the power of notation.

XClips T8 RCiZRIB .




¢ Modular programming support in XClips

XClips BRI IRTESHT



define defmodule(FOO,
import(BAR, deftemplate, ?AlLL),
import(MAIN, deftemplate, initial-fact)

module FOO.

/* rules and facts go here */



© Yes, it's just a thin wrapper around the CLIPS syntx.
I'll abstract this to some more elegant form in the future.

28, T{UYEX CLIPS it — S a R,
AEKRBFICCHR AT AMAHERTE.



Thank you!
©






