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The COMIT Festure ip LISP X}

L. Eurpose

The purpose of the COMIT festure is to facilitate cestain types of list
manipulations in L¥SP II. This feature Ie a syntactic convenience, rether
than an extensilon of the gemantics of LEISP. It permits the programmer to
test directly whether a plece of list structure matches a certalm pattern, and
if aogto consbtruct another structure utilieging subsegrents of the originul

gtructure which matehed parts of the given pattern.

XL, _The Hateh and Copstyust Interpreters
The COMEIT feature can be {mplemented by programming two interpretive

functiens in LiSP,
match |pattern; workspace]

and econstruct [format; array|

The match Iinterpreter has two arguments, a pattern of the type described
below, and & workspace which i3 the list which lo to be matched against the
pattern. If the match fails, the value of the function is WIL. If it
sugceeds, the valuea Is a gymbolic arvay vhich gives the segmentation of the
workspece which allowed & match.

The gonsirugt interpreter wsss o format, o be described below, and an
array which is an output of a suveceesful matech. It constructs a new structure

gecording to this format.



fI%. Patterns

A pattern ls # list of elementory patterns. In the aocurce language, a

patternt is of the following form

( <eplr <epr ... Lep} )
where ezeh <apd ia an elementary pattern, o describad below. A sprece
delimits cach <ep> . Tn intermal Ipnguage it appears aa

{ PAITERN =ep> CEFFY  wa. daphir )
vhers we have used the ¥ to [ndicate the tvensformation of each elemoniary
pattetn to ite internal vepresentztion. Yo genmeral % will ke used to
ind{cate the tramsformation to internsl lemguage as defined for all of LISP
Ii. A pattern satchen & liat 1f each elementsry nattevn matehesr a sofment
of thies liegt, omd the patched sepments, in order, comstitueie the entire liat,

The following sre the elementery natberns:

1} Source Languags: 8
Interaal Langmage: (DOL)

This will metch any segment of the workspace, Including s null
segment, 1f the rest of the pattern matches the rempinder of the workipace.
The smallest possible megmant which allows the match {s found. The one
execption to this rule is that % ms » last element of a pattern will magtch

the repsloder of the workepoce.

£} Source Languige: $ <integery e.g. 5L, S22, siavs S0ges
Internal Lonpguage: (DOLH <Integeryd®) (DOoLy 1)y, (DOIM 23, ..

For any integor n, $n matches n conseoutive elemsunte of the workspace.



3) Scurce Lenguage: "Caeeup™> e.g. "BOY, (A B), '&, "IHE ‘4r ARGk
Internal Laaguage: (QUOTE <e-exp) )

A quoted s-exprecsion matches an identical element in the worlepace.

4) Source Language:  “varfiable?  e.g. A, ALPHAL4]
Internal Longnage: <variable™ &
A varizble matches an item in tho worlkapace which is equal to the

valoe of the wvariabla.

5) Source Language: Cpattern’
Internal Language: pattern 7%
& pattermn matches an iten In the workeopace vhich 1c a 1ige, and
vhieh matches the pattern in the sense defined here. If a mateh is found
the areay for this mateh is placed in the appropriate pospitlon of the array

For the total mateh. !

6) Source Laoguage: §/ < pred-atomT>
Internal Language: (DOLP <« pred-atom?> )
Matches anything that § matches, with the sdditional condition

tlmt the segment found munt also satlsfy the predicate of ome varlable
nomed by the atom pred-atomy .

7} Sourca Longuage 8/f cprad>)
Yoternal Language: (DOLP < pred7#)
Exactly the sawse ac above except that <pred? is sny nco-atomic

predicate of ons varlable.



83 Sfource Lenguage: $nf Cprad-atom X S0( oprady)
Internal Language: (DOLNP n <Spred-atomp %) or (DOLWP n <pred®)
Ar above, but matches & segmeni of n itemp which satiofies the
predicate of one variable nemed <Lpred-etom™ or <pred™ .

;qr-hﬂfﬂ.}'.
9% Source Language: n or nfmip e.gp. & or 15254 i 1-'u_||n-'”'| findeqer

':..F.a.lrjur'?ﬁfq"
Tuternal Language: (ARMARKE n@) (ARMARE n® my pd)
An integer n refera to the contents of the nth elemant of the
array for thia match. It matches an item in the workspace identicsl to
this element Iinm the array. 1$2 would refer to the second item in the arcay
stored ot the first srvay position. This type of Lepy is called an arvay
matk or <ar-mark).

10} Source Languafe: 57/ (2 n=-pred¥ {p--'.l.'l.'ﬂ:?“-l}

Internal Language: (DOLF  <n-prodir @ ﬁp'“ﬂ?*ﬂd

)

Matches snything matchad by & with the additional condition thot the
pegment matched satisfies the predicate of n-arguments named by <n=-pred? . The
firat argument of {n-predy iz implicitly the list matched by the 5. The
other n-1 argoments are all “p-argPp’s. A <p-arg> can be an <hrmexly , 2

wariable? or a 'ds=exp . They refevonce previously matched items,

variables aad constants.

11) Source Languege:  $n//(<n-pred” Kp-ard™ )
internal Lemgusge: (DOINF o <£n-prad? <p-arzy +0 ©)

Same ae sbove but matches a pegment of n conascutlve icems in the



workepace. Similarly, we will allow:

L2} Sourez Languape: variable //( ¢o-pred> {'p-—ﬂrg‘,&-n-l}
Internal Langusge: (VARF  Lvariable># <Lnepred” & <p-argy &7 1)

13} Source Language: Larmarle M/ ( cp-preds {'p-arg}nulj
Internal Language: (ARF Larmark> & Lo-pred’ @ ﬁp--nrg}ku'kj

14} Source Language: el p=-Ffan>
Internal Language: (DOLL Le=-fonp )

Thig is an escape mechanism to allow the user to constrect his owmn
matching fumction. The -f-:-fcn} is a function of 4 srguments, A, N, W and
FH. At run time this function will be given an array A, 8 numbar N which
rapresente the position of the "ﬁzp':? ¥ $$, in the pattern, a liast ¥ which
iz the workspace that the e-fons ghould try to match, and a fumctional
erpument FH which should be used to wmatech the reat of tha workspace bayond
the point macched by the <e-fedy . If FW succeeds, and <r~fcip matehes,
nfi:-fmb thould incert the segment it matches inte the array at pozition H
and return the arvay. If not Je-fen? ghould return WIL.

fopignment to varlables of matching segments of the workspace can
bo done autoestieally within a pattern for <kp¥'a &, §1, and 89 in all
thelr forms. Thia is dobe by preceding the dapy by the variable, with no

space between the variable and the following §. To Laternal languags this is



roproasaented by
(SET  Zvariable»> * £marky =)

ul igrecnacioria hh?'e form of §, §l, or $§ following the variable name,

IV. Formats
4 format 1s a list of elepentary formats £ef» . Tn cource language

it appsars as

(ely Cef? .... <afr)
vhere suceessive {efy "o are soparated by spaces. In internel langusge
it appears as

(PORMAT <ef?® Lef%® ... Lafpd)
The iist denoted by esch ef> Ls concatenated into the lict donoted by the
format, If the <ef) denotes &n atom, then this atom ig cans=2d inte the

ligt. The elemeuktary formete ares

1) Source Languages ' Lg~exp> a.g. 'A (A B
Iaternal Langusge: (QUOTE <a~axps )
The gquoted <g-expy in concatenated or conse-ed in 25 described above.

This implies that 'A and '(A) will be treated identically.

£) Source Language: Lyariable ¥
Internal Language: <rariable™rs

The wvalvs of the vaviabls is insevted in the reconestructed ligt.

3) SBouxce Language:  Lazmark} eo.g. 3, 452

Intermal Laugusge: <asmsrk *  e.g. (ARMARE 3) (ATMARE & 2)



The element of the aveay et the position given by the azmarkd is
ingerted into the reconstructed list. I the Laszmerk® ppecifies a position
in which there ig an array, the elements of this arroy ave concatenated, and

thig mew lipt inserted in the reconstruction.

4} Source Lenguage: <« format™
internal Langusge: &formaty %
A <formety can be ingerted as an <ef within o <format? . The
pasult of recomgtrvcting with thiszs lonmey {format and the original arvay
is cong-ed imto the higher level Iiet, thus allowing constructiom of

gxbitearlly complex list atrueturos.

#) Source Langusge:  fa( {p-arg¥ ... Lp-arg>)
Internal Language: (PORM foY peargs ® .... pravgy %)
Thig $&£P allows the insertion into the recomstruction ®9 a list
which is an arbitrary function of the matched subsegments, and other variables,

and conpbanks.

YA Tranalator For MaGch and Construct

Suppose wa are given any function of two variables £ [ujv]l for which
wa fix a value @ for w. It is now effectivaly a function of one variable. We
ean define a function E% [v] which utilizes this constant in its definftion.
When £ fii;w] end % [v] are called, the latter will run more afficiently.
Buth mateh and copgtruct are functions of the type discussed above.

The petiern for magch, smd the format for gonmstruct are cften knosm at



compile time. Tn LISP II we will compile calls to mstch and construct
which have constant patterns and formats, respectively, by first tramslating
them inte LISP functions of one varlsble. I have written a prelimimary

veralon of thie translator for_matgh.

¥i. The COMT Statemunt
The COMIT statement im LISF I will provide a comvenieout way te call
mgtch and gonstruct implicitly. In souree languw ge, the form of the mogt
general COMIT ctatement will be:
COMIT W, Us=<pattern™”™ , A < {Format™,.... D= LFormaly B(3,)y Bl0,)
In internal language this would be represented aas

(COMIT W, ((U<pattern™ %) (A <formatP*)...(D <format?#%)) 1,5 1,0

Wie a locative expression for a list which will be the workspace
for the pattern match. U is an arvay naome which will be assignoed the walue
of the mateh if it succeeds. An implicit esll is made to mateh with the
pattern and W as arguments. A, B, ...D are locative expressions which are
assignad values according to their reapective formats 1f the match is
guccessful. If the match is successful, after sesignments to A, ...,D
control goes %o the statemeni labaled 11 {indicated by E{QI]}. If the match
failp, & transfer iz mada to !2 {indicated by F“E”'

Many oclements of this statement are optional. If "D<" 18 omitted,
a loeal array is ereated but not named. If “A«" (the first locative
expression wlti: g formatb) ic omitted, it is assumed to be W. Ho other formatse
nood appoar. E.(,El} and for F{EIJ may be cmitted; transfer will be mads to
thoe noxt ctatement _f‘fnr en omitted copdition label., Ef either B(ﬂl} oL P{ﬂE}

are misoivg, they appear in internal language as WEL.



