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Ihe purrose of these flowcharts is to meke svailable to the general,
non=5HRDIU=hacking public, the pesrser which SHEDIU uses. “There have been
rany who have tried Lo decipher its code; most have either become
topelessly entangled or rainiully nmace their way through its web. low,
¢t last, ever you car have ir your home & corplete set of SHELLU
ilowcharis. Lesides raking the ccde penerally mere comprehensible, the
1lowcharts de—emphasize the linearity of the parsing program and instead
creanize it into medules. Thus the reader csn see the outline of a large
rart of ithe jrocess st a fairly high level and only later turn tc another
1are to yonder the details. Hopefully, their aveilability will encourage
cther system implementers to use the parser as a front end and will spark
come cross—eultural communicstion between the nor—cornputing linguistic
community anc Al lanrusafe workers.

These flowchart:s are best read with a copy of Winograd®s, thesis or
took by vour side. Although a few characteristics of systemic mms1
sre rentioned below, its basic philosophy is not detailed here. HNeither
is the desisn and operation of PROCREAMMAE, the lang in which the
1arser is written. korking through the FROGEAMMAR examples in the
Lthesis(pope 15% in the thesis version or page 98 in/the btook) is a good
ireliminary exercise in following the operation Ef‘¥$e frammer. Of
course, the charts are also neant to be a2 puide for ;ﬁtding the code;

he kludges which
vake the grappar dilffTicult tc decipher. You should not expect, however,

they explicate the crucisl Etctinnéf avuid}pg scre of

that the correspcndernce between the ilow charts and either other source

will be perfect. The thesis explicales = more complete rramratical
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theory than that which the program erbodies; in =ddition, festure naves
comelimer diifer radieally. While the charts stick nore clozely to Lhe
yregram than Lo the thesis, several sections of code have been onitted
cnd/oer "risreprecented,” nost notably the backirecking secticons
\precisely because they ore wostly a¢ hoc). Don”t be thrown by such
Lifferences. Tou are not missing anything cr being stupid; they arc

{hopefully) intentional.

A FEW WOHLS ABOUT SYSYEMIC GRAMMAL

lorm Ve. Function

A bosic dichotony which systenic grammar considers is that tetween
Lthe Teorm and function of & perticulsr unit. Forr refers to the internal
ttructure of 2 unit, what constituents it car have, how they musi be
trranfed and whatl dependencles exlist amorg them. Furetion consicors a
vnit ‘s vlace in the Yhigher crder of things" : what roles it can play in
Ligher constituents end what dependencies it enters into. IFor example,
Lthe form of en RC may be represented as several non-indetendent clote
which need tc be rilled; the kG program is primarily concerned with
111ling those slcots ond smassing features (e.pg. rumber and person). Its
tunction is indicatec by the places in other programs from which it is
called: ss the object of & prepositicn, Tirst or second ckject ol a verk,
rubject of a clause, constituent of an ALJG(e.g. as big a= the hbell) ete.

The form of a unit is cvident in the flowcharts detailins its

rropran; 2 unit’s funeticns sre indicated by the places where an atlempl
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to rearse it is mede (i.e. where ie found) There are clearly =
tultitude of functions for a unit. hemerber that there are also many and
varied forms. For exampie, on RC containing “anything® has & different
iore froo the parden—variety filled-slot WO snd the Torm of o VG cannot
e essily deleilea in a slot-and-filler zecount, though = progran does o
rood job of cescribing its form.

Of' course, a constituent®s functicn may affect its forrm. A prisary
use of features in this rarser is to communicate such effects up and down
the tree. CIAUSL may call IIC with the initiz]l Teature OLBJ, which
:pecifies objective case for any proncun the LG nay come up with. HNG, in
turn, may call CIAUSI with thke initisl features ESNG (rank-shifted ncun

rrour) ILG (=s in "Lencing bulgarian dances is great fun."), which allows

ihe ¢lause tc have noc subject or & poessessive subject and recuires it to
tave an 1LC verb rroup. A pocd thing to focus on in reading the

1lowcharts is the eftect of puch features. (ften a jyropram will, as its
lirst action, dirvatch to picces of code yhich know how such functicnad

leatures nffoct form.

iore on leatures

khile we“re on the subject, more zbout the features a systenic
S TERLOr uses. oc far we've been refcrring tc their gyntactic relevance
:nd lLow they dircet the rvarsing precess. One of systemic granpmar’s
clairs to {ore ic thot features have both syntactic ond semantic
cipnificenece, thus pertislly bridyeing thoe ey between oyntax and

cemantics which has been recently so lamcnted. lor cxample, the Feature
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Ll on an G not only constrzins its form but also tells us that a
cpecific object or objects are being referred to (e.p. the hoppy smiling
rabbit) “1he feature INT, given to clauses with intensive verbs such as
LE, telle us structurzlly to expect an IC, ALJC cr PHEFRC acting s a
complemert aiter the verb but also irdicetes that the corplerent will be
¢ property of the sulject of the sentence asz in "The rablit is cute.™
Limilarly, an RSC {(renk—shifted gualifier) clause has a definite
ctructurc in wheh one of its constituents will be  the nown it is
redifyin « It olse pives us the semintic informetion thet the object
Leins relerred te Dy the entire LG nust saticfy the semantic constraints

&
(1

the HiQ. linally, a TIHE 10 hes a very definite structure and must
contain ¢ tire werd such as “yesterdsy™ or "wontlh® (os in "last ronth™);
1t hos olviovs sepantic zipnificance in that we know it affects the time
referred to by the uttersnee, which wouls othervise be detervined solely
Ly the tense.

1he flowcharts indicate when sone of the more inportant features are
i dded to nodes. (Hotice that one way festures are added is Ly sending
initial features along in the attempt toc parse) 1Therce are, in adciticn,
cecigion points basec on testing for & perticular fenture — ithe rost
relevant ol ithese are also ncted in the flowcharts. kost fecture naves
ire cither found in the thesis or are interpreteble from their cpellinge
with a little thought. T00B:z, for example, is the feature of a verb
vhich takes on KULG G0 as itc second object &5 "1 asked him to scratch my
tack,” Ir this scntence, "hin",; an H0; iz the first cbject, while the

CLAUSE ROKG 10 "to scratch my back" is the sccond. 7THANSINT refers to a
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verb which trkes an olject ard a complement as "I consider him ar idiot.”
i most invoriant featwre, REI-NUI-FOLLD, is marked on an RS0 clause whick
lLas not vet cetermined which of its constituents” plsces its RELLEAL (the
voun it is modifving) will take.

This treatment of features implies some wniformity in thedir use;
rotus 11y features serve three distinet purposes in this yarser. The Torr
¢f & pivip copstituernt ie elearly incleated by its features; its Tunction
in aloo o morkec, although this infoermation is somewvhat redundant with
ihe conbints of Lthe repisters.(sce elow) All of the festures relating
to function couls be easily cerived using the reristers and zome simple
iree—-traversing. A thirc, very different use of features is as lempocrary
varialbles during the parsins process. REI~NCT-FCUNLD, for exomple, ic
cnly temjorarily attechec to a clsusc and is not a feature referring to
¢ ither fuvnction or form whick remains on a node ot the end of the parsing
rocess.  Suvch freatures serve to dircct the rarsing rrocess tut are not

tn oend result of it.

iepipters

Certain of the subparts of a constituent will always be crucial to
its semar tic analysis; such subparts are kept in registers s¢ they will
le repdily availetle to the zemantic specialists as well as later
cvntectic processes. The nare of & register is in penerel an obvious
rive=away for its mesning: SUBJECT,CLJd1, LOGICAL~SULJECT,(in pascive
sentences), IVidnain verl). HEAL in the refister uwoed to hold the head

youn ¢l :n W0 or Lhe hesc adicetive of o AlkG; LRELUEFAD hoelds the HG
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vhich an &S0 modifies amd 1s used by the KSQ CLAUSE program when it Jooks
tround Tor its missing constituent. Such refisters zdd no theorcticel
jower to the parser, since a constituent can always Le found by moving
fround trhe perse tree, but they add to the esse of progsrem writing,
reading end docunentetion; they ere ancther way whichk shows up clearly in
ithese Tlowcherts for constituvent oroprams to communicate information

rpony therselves.

OFELATICH OF THE PARSER

A5 explsinec in wore detail in the thesis, the parser werks, as do
ot suclk peErserd, by building a parse tree. Each node is marked as to
ieatures, daugnters, parent, words it corntains and relevent registers.
cemantics are initially rresent only at the word level; such definitions
ire stored in the dictionary. At crucial moints in the pramnar prosrams
iwhich v irdicoted on the 1lowcharts as "CORLECK SFMANTICHS®™) senpntic
recislists sre cnlled.Tley combine Lhe semantics of the componerts into
¢ serantie structure for thatl part of the unit persed so far. At lecst
ene semaytic specialist oxisis for esch syntectic unit. BG, for exarple,
Lopsts fwor one whniek handles thst rert of the NG through the noun, =nd
the secord which worries about the semantics of cumlifiers ccourring
¢ Tter the noun. Suelh a specialist con alsc report that it's not hapry
with the combination of words the psrser came up with for this
constituent; its comrlaint urwally couses the unit to por off its lasti-

rarsed constituent or, 1n nore redicel ceses, to throw ur ito hads ond
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ietuwrn a feiljure ressara to the prorram wvhick called it. This scmantic
Fuldance prevents an attempt to parse "lhe girl rave the boy plants Lo
waler" anzlajously tc "The girl rfave the house plants to charity." and

T

is ore of the more interesting fealures of the parsing stratepy.
TEGELL I'CR READILG TrHE FLOWCHARTOS

tack mare ol the flowcherts is titled; in addition, papocs are
dabelled witlh <nore of wnit? / <mape within that unit?> and such
casipnations arc useoe on other tofos to refer to thic section of the

lowcharis, €./ WG/ or CT/10.

& Pﬁ.l..":;E}unit with piven features (eguivalent to £ call tc
PAESE

PARSE this particular word (equivalent to & call to
PALSE with LIL as the first arrument)

¢ LARE | LALLL im srammsr prorrams, locsl to the page it aprears

Ol e

LAVEL in grammear progrems. The code at this lsabel is
accessed from some other pege in the flowcharte.

TALLL in grammer progrems.  The code at this lebel is
detailed on the e indicsted under the lobel.
(Arolories for tﬁ:{cﬂnfusing closeness of Lhis notation
and the one above it.)

Three Iranches leacing fror an attempt to FARSI

: laker if sttouopt succeed:s

: taken i attempt fails

: Loker 1T varse suececds snd Lherec are no norc woids

(A
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lef't in the sentence

Breneh point, relevant test is detailed inside diapond.

e B A large tack which is detailed on snother rase heaced
\ oy this nare and designeted by unit/ nurber ocelow.
B EooD\E. Thise ray le considered the primary modules of the
qﬁ.’% FI"-" NNAT -

A small task, not cetailed anywhere else because what
it seys nere should be enoush for vou to set the loea.
liore details mey be found in the actusl coce i vou're
interested.

I EATURE TFestures being checked for are in capitsl letters snd
uncerlined. Unless otherwise noted, festures referrad
to pelones to the constituent currently bDeling mersed.

s oezamnde ol o relevant piece of an wulterance which, 1o be

sope text T parsed, vasses throush this particvlar point in the
rrofrar .  lhe underlined constitvernt is the part which
1: rarticularly relevant, often whet would be yarscd by
Lhe necrest call to PALGLE.

—> FAIL The pregrar called to yarse this constituernt roturns a
fallure nessaFe.

H RETSH 4 is the usurl lobel for the place in each unit’s progran
where 1inol serantics vork 1s done and the profran
returns its parsed conctituent which is then attached
to the trec.

In ;eneral, the flowcharts parallel the code well enourh so that the
correspordences cre cbvicus. In one case, this not true. In the
{lowchartis for {finding the first and second cbject in a clause, = great
el of the work is checking fealurer ol the verlb ang, should the parse

CU oo suitoble ob)ecl succeod, markin Lhe clouse suitably and selling an
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sppropricte register. 1Lis work 1s "hidcen" in the subroutine CANPALSE,
vhose arjumerts sre: number of object (1 or =); unit to yarse if the vert
is approrriately rarked; festure with which to rpark clause if rorse

LUCCEBRIS.
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