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W Fresert e & method foar T OTmLNS s el v
Hoimn  olause rerogramns as  aselied bto Prolog (2)8)

Ty rersart we describe s Frolog intecrretery writtern an FProlosy
Which =erforns selective  bascklracking on genersl Frolog srodvsamss ahid
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e anbtersreter Lnrlemnentations refered here swurarsede those of
i tos (537, Beirns writtern in Frolos 1tselfr thew are nob
Ficiencwy but  rather st clesry scourate ano cietesllea
shoton of our selechbive backbracking method, Thes snoulad be viewsa2i
ik dmE sidmuelations st & hish level of whst recuires & low  level
s lementation to sttein comretitive efficilancy.

wme the resder hes bheern exrosed to our selective bachktrschking
is Fasmilisr witn DECswsten-10 Frolos (8),

I fAweencls 1 we  rresent  the core  of e interrreter. Faal l
2 Wwill De erovided on recuest.

- Goreview of selective backbrackins

o ddess  of  selective backbtrechking sre 1]llustrated  snd
e tne Figures anig Lext below. We derict esch sosl execution
With four sortsy following Burd (1), The 0O sort is  enteren
is  first sctivated, wheress the NONE rort is exited on
seutiaon of the  dgoasl. Bschtracking re-enters the sosl
koo ia  the BREDND sorte sno edits the UNDONE sort on unsyco 5]
RV WY I The z#osl execution baox itself decomeoses into  two  similar
SN the clause matoning box snc bhe bods executiorn Lo,
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a1 shoula be deselected when backltrascking to il occurs.
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an obher sosls of bthe feilure-originsting terms sreserdh in
Such cerendencies are noted bw tedHding eacn Dincding wiln
the sHosl whose matoh rroduced Lt

voiding sozl for anw of 1ts: failed descendsntss snd not &
L. Thereforey tags of bindings rervformed in & mestch of 6
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claursas C For ity and analusis of il i
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aven sfter backtrackingd.
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1r bitis intersretery terms  within  dosle contsin dnfovrmation on
trmir aWwn Dincding desendencies.  In (&) we summed dr such derendencies

suse rarent soals of failed dosls asre slwaws selected s bescktrack

tihe gosl derendencies created by simrle transmission Of Dircdinsgs

ciowrr the tree (Lhrousth chains of sncestors roseiblw linked Dw
Lo brobther gosls) shouwld not be rnoted exrlicitla,

RNk

el &

in whose mateon a8 goasl varisnle was oownd  to  #  textusl
termn must be retsined &3 & modifuing sos)l for anw corstant
tien bhecame earlt of the bhinding of thst varisble.

i e

Thie o

rooase in which & solved gosl must also be retasinec
] 1% whern two (or more) still free variables I Lhe
y ane snother in the matcohing of the gosl.®

eI EA

Vs e

Hoawy onlye  non-strongly-deterministic #Hosls coreate derendenciss.

Gocorainslys the svoldins soal thset is sluwsws selected on faillure i1s Lhe

L. et non-strongley-deterministic ancestor instead of  the sarvents
arily nonstrongle-deterministic "#oals sre modifeing soalse.

i ovder to De referenceds ron-strongly-deterministic dHosls ERN
rodmbe reda fromo 1 ONWE TS, i the order Lthew sre asctivelern, ARES

sthrackinsg bhds numbering 13 undonea, Alsoy @E0h rorns o ora e

srminiatic goal sets & reference verisbler which will be bownd to
gosl s runber only uron successful execwtion.

To convey desrendencless everw term X is rerresenbted in thne form
'VOX - x
VX ds bthe value of the term.

at X It is sssocieted Just with tihe erinciesl
for asnw subtern of X will have its owrn tas,

textusl rnon-variable termy TX=t. Ify otherwvisey X i3 &
le terme then TX i3 a list

LI X

Lhe Dinginsg variable of Xy stows the twre of bindins  parfocmedd

i UMDY A X was directly bound to s textusl non-verisble term dn &
CHAT LT E 2 maton of & doal 6. Nods i e yardanle

af D78 svoldins so NN (TR A RS A A

Ly inm case O 1s

as

X indiraectls nound to & oonevarianle berme LEorousth some
Y datle Douncg to X
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L othe ortdginagl olsusesn of
COVELTE LY. Soy oefore execublormy Lhe srosrsn os

ot et

Atation reauidres bns

et clanse is converted to another claswse of the Fori

Dlause(H yB2 1)

8 , conve rbed Lo bee nmew neasd Moy e e
Wit irdormation to oe wsed bw the dintersrater.

o

B oit dis converted to the new  Dadw A otherwise

urrence of & non-veristle term X oin H hes the forw X-T Y
variable T being sssooctated with @son OQCuUrraEnoe of e
slement of T is & list corntsining all such varisbhles,

ws o Tre T

LT PG @ af  the  ssme variable within H o will i
e standging for them in H7y becsuwse matohing Lerns O

frave  matoning LaRsg. For  wach mueltisls  ocouyrins
Hy the different verisbles stancding for X oin MY sre sal in
L. ds macie s element of 1. Ae &I Enenrlas the clauwse

iy Xy Flae Xiw £ty ¥Yor s5(hy Yir 2D

corderhend Lo

Caefils X1y Fla-A2r X2)-Fily £Ch-Ey Y1)-F2y giX3s Y2)-Gy )

arvd 1
LGy F2yBeFL1oA2sALYy X=DX19X29 X3y Y=LY1,721

To  conwvert  toe ody  of a8 olause we Slela reslace GVETY
«L'

I
qle Lerm X e X-

[NEWE N

amsley the doal

Xy Flay sy X))

i

e {XKy FTls-ty gib~ty X)-to-t)

sno converting the rrogresn with “losa’ anwy sosl 6
the dirvective ‘dgosl(G) G oas Fivst converted to OF

' sy e packtresching dnformaetion rensgining from &
! Ay a3l starts witn a i
el & ste of the i s Ch choirs aribare
cutiony 67 dn converted Lo its originsl Forem G
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call to Cesecute’ nasx bhe Form

ereotte (Golly s by iy (D)

exeression to be interrreted,

srthiviely bhe entry ahad exat values For L numosnr
pon-strongly-deterministic sosls.

reseactivels the rumber ard the reference vsriable of

For O,

b

e ta be set eeusl to Couwt’ Af s out in 6 is sctivsated,

Gemad SanEle gHoals

FCwecration of & sinsle sosl G Ls csrried ouwt slong  the Followins

Sl Uheck Af G ds strongly-determirostic,

matohinsg O,

| i |j &5

tihis clause:l set equsl thne termns S0 requlred (&

srocedure  with wurdasting of Lags where necess )
of verisbles directle matching hesd constants,
] receive the reference variasble of Gy or that of G's
15 stromglay-determinishic,

soute the bode B oof the clauwse. The nunber snid reference variainle
svoiding gosl for B are those of Gy or Lhose of G5 own svoidin
G is strongles-deterministic,

LS

T# B ois successfulls executeds

reference verisble of 6 to  1ts  nmumbenrs it G dis mon-

L P

wontion of B doess not succeeds

Unless failure comes from & cut in By chieck whnaether L hes U ")

; as o3 oackbtrack #Hoal, If so0ry f3il the call of ‘saxecute’ foir G
lective tocktracking  inforas thnat no slternastives
5]y

-f'll.lA.E::-
showlad  be souwsht For G) i NOWEeVETy if 6 dis s baoktrschk gos
altevmnstives must be triedy s0 g0 back to (23,

Witesrt o more clauwses Ffor O sre aveillsble ot csn haseren el G

i1t s checked whether the sredicste of G 1% sn externsl one
» For which no oclasuses were reasd ow Cload’ ), 1F 6 has sn
cates G i1s converted wack to dits originsl formse A&
starnogsrd intersrretery dis reconverbed sfasins andd wraatins
FETTOTTEd . If oty the avoiding snc the modifwing sosls




Far O sre selecteds sod the call of ‘ewecute’ for G 13 Tailed,

St Corcdunctions and disJunctions

Mavins fziled the execution of G2 in s condunction (GL,G2)y in case
trere  sre  no  pbacktrack goals within the executilon of Glsy Dacktraclkirgd
ecnution of 61 tskes rlace.

over the wnole e

Nisdunctions are handled in 3 straigntforward wad.

Te cut

seiel trestment 1s reserved for the cut sumnbols twe clauses being

srovioed ho hesmdle the call Texecutelyor.r v,

The FTivst one succeeds withn C=cutl, This imnstsnciastion of 0 will
tives Lo rereter knows st anw esubseauent roint in the cordunctrion
Line ouby that it has bheen activalted.

will e

Lvaok drs,

i pecktrackinsg resctivetes & outs the gecanrd olasuse
b ivaherdy whilch asserts the fact thaet 8 cul was &

assed on Dnack

soeution of & condunction (G1,062)y when G2 Fsils Lt s
the current bechtracking comes from s cubts 10 whilch csese
resdlly skirred. On the other handy it Gl s to De skirped
there are no baoklrack #Hoals within its executiony 1t 1% checke
cut  in 61 was  sctivaterc irn which casse the fascl the
=35t a8 cut ocoured is asserted.

&

When the szrent F of the cut is  rescneds the fact asgertinsg &
faitled oyt iz retracted asnd Fodis  failled thusg avoiging slternative
55 rrescribed bw bLhe reactivated oul,

da2ed OQtsining bscktraching irformation

Upon fsilure of @ sinsle soal Oy the interrreter sroceeds to select
e avolding snd the sodifuing doals for O

Theess ste obtsined asccording to the OR and AND rules of selecltive
LTSy by rerforming a conflict snalusis on every clasuse head
fsiled to maton 6.

Two main tures of conflicts are asnslwsed)

cooanfliots v

These sre originsted when s currently ron-varisble term in the s
Lo maten s testual non-variable term in the clasuse hesd having a

it Tterent srrincisal functor,




Fage 10X

slay onls one OF  which maw

tital s

Lwo constant Swming

1 mot slso tex

T ds s ol

Civanese o Lo Qe L

soals For bthis confliot sve obbsined Dw s cring Lhe

Lern for the derendencies thet led to 1ts cantlictins

AR TR I R G O

b Lot

el e

Acour whaen two different constsnt swsmbals aire towrtd  ha Luo

sly bLhat the olsuse hesd reauires o Hold Line saeme

oo K S ST RERN
LM t:l [R>S b

this conflict can be solved if either of the varhanl
value Lo mateh the others the OR rule serlies, Aftec Lie
¢ for esch varisble sre obtsineds thew sre merdged into &
wiien ie the set of modiftweins scels for this contlict.

shw stage in the analasid
s are  no  modifwins gosls for ity no further an
fo modifwilng sosls sre retained for the wWite l e

an drrvevocabls  conflich  srises

B AL

&

aof 3 #osl G csused Dw bDack

e activaeted cleuse for 13 is & very sreclal g ;
of  snalwsis  ds  suwsrsnbeed to deliver . all backtracking
O e In facty 3 rossible solution to G mignt exist 1 some :
Lt mstohed s constsnt in the heso of the clause contairins
i il aroulid  be dinstzotisted to s non-matohing constanty therefore
Pfimes aotivation of that clsuse snd rerhsers rermittins sotivaetion of
e sub Lie variasbles ave nobt carvwing information on all bt
; such instantiation misnt be schieved, Resides not  bheins
st ) e Lo : 11 tacktrscking informationy trwins to get the rossible
irdformeation sroves to be too comslicated. On asccount  of  Lhisy tLine
1 cretor simely selects as becktrack sosls all tie modi Feing sosls o
Clable terms in the sosls Jdust to meke sure.s

Lracking over & out  within  Lhwe
B 10

vy BAIY

WiE

N

Altermative solubions

T e wron successful execution of & soaly alternative solutions &re
i chtracking  into  the intersreter amust  tske rlace, Tre
Ltracking mechsnism views the rrocess of  beckbracking  ss
cvelore the seasrch seace releventlwy and not as the need Lo
sesrch srace thoroushla,. Dre  can viesw  the  seascch Ffor
olutions ss & uwser-denersted +fsilure of the srevious
What the user wents L&y iy fact to  trw  to mocl e 2
L1 G 1€, the arduments of the tor sosl. Nows Lhe &
soments msw be aodified sve srecisels all tive  arduments’

"]

Forsetting any wnused selected backtrechk goalay z3ll tihe
for  the arsuments of  the tor sosl sre selected sno

reednstalacd



Fagse 14
3 Comments on o edFloiene

aascciated with Lokl eme it ns e salective
mechanism  obh a8 hih level as we did advises adsinst any
»oof the interrreter, Comrasred to comrilstion of  source
Cor evern intersrretation) it olearlw shows less efficleniw.

ONE e

fot diffieult to o roint  out  thie two  main S0

ity the comelexitys introduced by the tags, In Facly wmficetion

pe roerformed incrementslley to  allow updsting of 5 5
construaction  of new  terms. Furthermoreas Ladgs Qan ALY

although in sractice "thew seldom grow very muchs

Secondy the conflict analwsis rerformed sfter aesch failure of
Thdeedy as this sralwsis is carrvied out for everw clasuse for the
s of the fFailed soaly when there are manw such  olauses B LN
efficiency will be severelw affected,

To slleviate this second source of dnefficiencsy we fiave written &
e Fied  interereter wsing & simelified form of selective backiraoking
s the csme as the originmsl intererretery  excesrt  thst 1t does rot
wlict snalYsis. The modifwing #osls for g fsiled gosl are
i sonsls for  all  the  srguments  of  the fFsiled ol
af  whether thew have conflicted. A less selective but

intersreter oblainsg,

g
e {Tels
| eotive

w execution times are exhibited below for test rung of  Lne
tive bascktrsching intereretersy on three examsles found in (63
colourings the datasbase auers and the non-attaceing  aue
Tines &re slso shown Ffor  sn dntersreter using standsrd
Limsy sluso written in FProlos snd using the ssne swsten sredicate
CLE ErosStamn’s cledses ss the two selective beacktraching
cay For Lhe ss3ke of Just comrarison. All  three intergreters
comeiled by our DECsustemn—10 (KI) Frolos comeriller. Finsllyy tines
siven slsa for the Frolosg swvstem (comeiled) interrretery which mabes
af & more efficient internsl rerresentztion of clauses not sveilaole

e otner dntersreters,

Foll Simelified
Belective Selective Stancsed Gustem

INEER

ol o T ares Q.76 0,40 0.60 O0.26

1+460 2.70 QO.b2 0,26

A S 2.l8 J.22 122 0,%0

Times are Ln Seconds
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low-level iaelenentagtion  of
becasuse at 58 low level most
AL ME Fend i i

g Line

rorsusne  ws o thnat s
is worthwile. First
in rolntersy andg tine

s Lnitication  significantle. Seconds hecs
canflict snelwsis rrobenlw doe riot
of bscktrack sosls selection s enoustn
imelenentation of conflict anslwusis

5141t s

cltrackars

gt ra L3

sve dmslioat

slow "
wive snow bhet
simrlified form
TELLB e B low~level
curtail its overhesd.

strongly-deterninistic

if informstion about
e it

aonly one that

e aueens examnrle (Lhe

1Tt

i Cornelidsiorns

rtecd  owr selective backtracking  method (&) arici
it owmnowulid, Also we ennsnoced Lt Dy inbroducing Lhe
stermninistic  soals. Fiurthermnores  ouwr test  runs
backtrscking reauires s low level imrlemerntation
gr other low  laevel

We travie Lk ] e

ariowscn Lt works
of strornsly-o
2 thiat L ectlve
IWTRTLI A comretitive with tie comredled
andard backtrackins,

Fecalon

ARRLVE]
WE S
L lementetions o

Rl EC

thast Jow-level i lenentastions of selechbive
by s not excessive modification of stancdsvad
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