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The decisive change berween the current pracrice of textual eriticism and that
of the 21st century will be the use of the computer to produce machine-
readable critical ¢ditions. To date most computerized texeual crinicism has
concetved of the computer primarily as a tool to facilirare the production of
printed texts both by automating the procedures of rextual criticism, as well
as by permitting a much grearer consistency in the application of editorial
criteria. The goal of the process is still the printed text itself, the marerial
object to be placed in the hands of the linguist and the hterary crite (cf.
Logan et al. 1986:318); as a byproduct, but only as a byproduct, the com-
puter also produces an electronic version of the text.

The nexc fgscal step is to deliver thar eleccronic version as the end prod-
uct itself. A number of scholars (among them, Burton 1981 -82:214, Eisen-
berg 1989: 11, citng Lowry 1979) have pointed our the stimilarities berween
this process and the evolution from manuscript o print, The carly printers
were simply trying to auromate the process of manuscript production, [t was
not until near the end of the 15th centiiry that they began to uaderstand thar
the printed book was qualitatively as well as quantitarively different from the
manuscript. It was nor necessary, for example, to leave blank spaces for the in-
sertion of tlluminared initials; in fact, such a fearare defeated two of the pri-
mary goals and conscquences of printng: lowering the cost of the individual
volume and speeding up its disscrmunation. The actual printing of a critical
edition has precisely the same effect today, but there are other consequences
as well. The msistence on viewing the printed text as the end product means

I apn indebted 1o many fricnds and colleagues for informagion and ideas included here,
particularly those with whom I have corresponded on dic HUMANIST bulletin board;
Yaacov Choueka, James H. Coombs, Rabin C. Cover, Roy Flannagan, James O’Donnell,

Michael Sperberg-McQueen, und Dominik 'v‘:’u;utyk also George M. Logan, Mary B.
Specr, and h.ul Ulcn.

123



124 Rﬂmann Philvlogy, Volume XLV, No. 1, Auguse 1991

that we must forgo one of the major advanrages of computerized rexts, their
non-linearity.

Indeed, from the very beginning of clectronic text processing, non-

lincariry has been the goal of most of its pracutioners. Texts are normally
read sequentally, syntagmatically, from beginning to end, even though the
storics that they recount may begin in medias res and alchough some recent
texts—one thinks of Julio Corrizar’s Rayuela—have artempred to provide
alternatives. They are siwdied, however, paradigmatically, by secking similari-
tics of many different kinds at widely separated points in the rext: all instances
of a given lexeme or morpheme, a given syntacrical strucrure or image. Such
paradigms can be sought within a given work or among a scrics of works. At
the intratextual level they describe the workings of that text; at the intertex-
rual level, the workings of the system as a whole, be it linguistic, literary, or
culrural. The discovery of paradigms has been one of the chief occupations of
literary and linguistic scholars, and these discoveries have been made the old-
fashioned way, by reading rexts and recording the resultant observations in
notebooks and card files. Bur ars longa wviza brevis. To read systemartically
through an entire text or corpus in search of examples of a given paradigm ts
not necessarily an efficient way to proceed, and scholars have long soughr to
produce atds which would obviate this necessity, chief among them concor-
dances and indices, reference tools which present a text not sequentially but
paradigmarically. Cardinal Hugh of St, Cher (1230) produced a word list for
the Bible in response to the needs of both schelastic theologians and preach-
ers; around 1250 three English Dominicans expanded this list into a true
Key Word In Context (KWIC) concordance (see Mangenot 1912: 895a~b),
It is probably no accident that these compilations were concurrent with the
development of the thematic sermon, which takes its name from the tech-
nique of structuring the secmon around a Biblical passage, usually the text
for a given day of the licurgical year, and then seeking verbal parallels in other
biblical passages (the prose introduction o the Libro de buen amor 1s a pa-
rodic example of the techmque).

Manually produced concordances proliferated in the second half of the
19th and first half of the 20th century, despite the work they required:
“Throughour the history of concordance-making, the procedure has been the
same: to analyze the text into its individual words, to attach to each word its
location and some context, and to list those words in an ordered sequence,
usually alphabetical” (Burton 1981-82:139). The process is tedious in the
extreme. James Strong’s concordance to the Authorized Version of the Bible,

for example, required thirry years to complete (Burton 1981-82:7), Even
though linguists and literary scholars of all persuasions found concordances
enormously useful, the huge invesement of labor required to produce them FEE
meant that only the most important authors were treated: Dante (1888), S8

18 :

Shakespcare (1894), Milton (1894), Wordsworth (1911), Petrarch (1912), i

Chaucer (1927) (sce Ingram 1974 :273; Hanon 1977:292).
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cordances had become a thriving cottage industry. In some cases concor-
dances were conceived of as ends in themselves, in others, as byproducrts of
other projects. An example of the former is the Concordanze della lingua poc-
tica italiana delle origini, under the direction of d’Arco Silvio Avalle (Forth-
coming), an ambitious project designed to produce 2 concor@mcc to the
entire corpus of Iralian poetry to 1300. More traditional, bur still conceived
as independent tools, are the concordances to Old French texts produced at
the Institut de Lexicologie Frangaise of the Universiry of Lic¢ge (e.g., Dubors
et al, 19732, Dubois-Stass¢ & Fonraine-Lauve 1972, Lavis & Stasse 1979,
Lavis & Jansen 1979, Stasse 1979). The Medieval Spanish Seminary of the
Universiry of Wisconsin, under the direction of Lloyd Kasten and John Nic,
offers perhaps the best example of the concordance as byproduct: in the pro-
cess of preparing the Dictionary of the Old Spanish Language (sce Keill 1988),
the Seminary has produced over 70 concordances of medieval Spanish texts
which will be used as primary source material for the dictionary. Of these the
most important are Kasten & Nitti 1978, 1982, (For a complete liszing: of
Spanish-language concordances to 1987, along with other Hispanic lexical
tools, see Billick 8& Dworkin 1987; for reflections on the utiliy of concor-
dances to Romance philology, see Hanon 1977.)
Such a proliferarion suggests thar these marterials are of considerable in-
“terest and utilivy to scholars, even in relanvely awkward prinred or microfiche
form. The Madison concordances to the royal scriptorium MSS of Alfonso X
(Kasten 8¢ Nicti 1978) have provided the raw materials tor a number of lexi-
cal smudies which would otherwise have been impassible underrakings (e.g.,
Craddock 1985, Penny 1987; sce also Craddock 1986a).
Machine-readable texts. One of the byproducts of the clectronically
produced concordance was a machine-readable copy of the text. With the
carlier concordances the machine-readable rexr was incidenral, merely the
means 10 an end, and of no practical use either ro the compiler or ro anyone
clsc. With the ready availability of interactive texr editors on main-frame com-
puters in the seventies and then, in die eightics, of word-processing prograns
on microcomputers, the electronic text began to assume an importance of its
own. The search capabilities of such programs—the ease with which one can
locate all instances of any given word or any part of a word—immediately
solved the problem of looking at texts paradigmatically rather than syntag-
matically. It was now possible to search systemarically for features of linguis-
tic or literary interest; this in rurn made possible much more detailed and
objective studics of certain kinds of problems, such as syntacric or stylistic
co-occurrence patterns which do not necessarily show up in either alphaben-
cal or reverse concordances, It may be only a mild exaggeration ro state that
the word processor alone has been responsible for much of the growing in-
terest in and development of corpus-based linguistics.
Such capabiliries did not long escape the norice of fac-sighted scholars;
cven in the sixties projects were under way to establish large text corpora,
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ing through it, for finding specihe kinds of information within the data col-
lections as a whole. In the formulation of Tan Lancashire (1989), ADMYTE
constitutes a “dynamic text.” Each text in the collection will be linked to 1tS
corresponding bibliographical descriprion in BOOST, which provides infor-
mation on authorship, dates, and subject matrter—as well as a grear deal of
addirional dara not offered in traditional bibliographies. Its entries will in face
be the entry ports for gaining access to the rexts, Once a text or ser of rexts
has been chosen for study, TACT will allow the scholar to look at a given
word or ser of words or associated sets of words. ADMYTE will provide,
in short, a first approximation to the elecronic equivalent of the best-
manuscript edition for all of the texts which it contains, as well as software
designed specifically 1o interact with those texts.

The essential difference berween ADMYTE and an electronic critical
edition lics in its scope and the kind of ancillary information it provides.
ADMYTE focusses on a text corpus rather than on a single texr, and infor-
mation about its rexts is limited principally to ¢xrernal factors: authorship,
dates, subject martter, description of MSS and/or edidons, persons related to
the text in some fashion. A true electronic critical edition would have to
provide all of the information currently provided in print cditions—Dbut in a
form both easier ta use and more powerfil—as well as all of the information
provided by ADMYTE, and more. In an ¢lectronic critical edition the critical
text will be the locus of a ser of data connected to it by various kinds of links,
some established specifically by the editor, others established automarically
by software tools. The critical text will nor exist as a self-sufficient isolate but
rather as parr of a rich environment which will enable users to study the text’s
internal structure—graphemic, phonological, morphological, lexical, seman-
tic, syntactic, discursive-—as well as its relationship to its genre, 10 its linguis-
ric and literary rradition, to the interpretive tradition which surrounds it, to
its historical moment, to its society, and, eventually, to significant aspects of
its culrure, understood tn anthropological as well as arristic rerms.

Hypertext. Modcels for an electronic critical editon already exist in
hypertext, a rerm defined by its inventor, Ted Nelson, as “non-sequential
Cwriting” (1987, chap. 1:17).% Hyperiext allows users to establish connec-

tnons (links) berween individual secdons (nodes) in two or more computer

files using software rools designed for this purpose. Once such connections

+- Nelson’s conception of hypertexr is far richer and more sophisticated than one mighe think
from thar definicion. He views it as a roral data system, global in scope, 1o which anthors
would contribure rexts and from which they would receive royaltics to the extent to which
thuse texts are read and used by others. One key device is the “quote link,” whereby quered
materel is not incorporated bodily into the new text, ercating a second copy of ir, but is
rather connected 1o 1t by means of a link to the original text. Thus a scholarly article would
no longer require the author to transcribe cited material but merely to establish a fink
the passage in question. In mm, when someone elsc cites the second texr, the first one is
carnied along with it, and both authors receive royalties in proportion to the amount of
text cited from cach, For a good historical overview and account of current hyperiext
systems accompanied by an annorated bibliography sce Niclsen (1990), |
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- 11??:111;.‘ Simplified view of a small hypercext structure having six nades and nine
s, (Reprinted with permission from Niclsen 1990) *'

hawl: been established, users can move ar the touch of 2 key from one of these
sections to axmti}cr, cach appearing in irs own window on the COMmMpurer
sereen as connecrtons are followed from seetion to sccuon. Thus “links ﬁllow
movement from one node 1o another, tollowing a conceprual path. Hypertext
can be used to embed addivonal texe, such as a glossary or commentary, into
an cxisung rext, It can also be used to link related parts of a single text or
multiple texts, providing a visual cue to the reader thar there 1§ related mare-
rial at the other end of the link” (Sugleman 1990:15). A typical use in an
clectronic critical edition would be to establish a Hnk between a passape ‘in
the text and the note explaining that passage. The note in e mi rijlgr.bc:
hinked ro a paralle] passage tn another texr, and so on, (SLL hg. 1 %‘Qr an
example of a hypertext file system. ) g

i “hypcr.tcxt document system allows authors or groups of authors to
link mformimf:)n together, creare parhy through a corpus of related material
annokate cxistng rexts, and create notes that poinr readers (o either biblic-
graphic data or the body of the referenced texe® (Yankelovich et al, 1985 - 18)
But llprl'liCXt systems nied not be limited to rext. They can “inchzdc Jil;kin 1
together discrete blocks (¢.g., word, paragraph, rext document gra shical ulf
ject, spreadsheet cell, and video frame) to form webs of infbrn;atio{n tollow-
ing ditferent paths through the information webs, and attaching aunjmatimﬁ
(special types of links) to aity block of information” (Yankelovich er al
1.985: 19) anc links have been established, nsers can travel along them Tin'
g:thcr dircction, from source text 1o destination, or vice versa Essenriall
ljlztks allow sophisticated cross-referencing capabilities within :;nd bcmcc{;
::;;Z?.ﬂ? documents as well as immediate access to the cross-referenced

I‘?ypc_rt{:xt software, then, allows the author establish such links so

ﬂlflt, i tury, users can follow them in order 1o explore the varions relation-
shﬂxps'bcnvccn the nodes or picces of data (2 rexr, an Imagc:‘ a sound) or
examine the same slice of information within vacous contexts: “hypertext
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cmphasizes connections 1nd relations, and in so doing, it changes the ‘way
the texts exist and the way we read them” (Landow 1989:174).

The importance of nodes and links, basic to hyperrext, can be traced back
o the first formulation of the concept by Vannevar Bush (1945). Nodes
contain the raw data, while links are the strucruring devices that hold it to-

gether, that give it shape and form. Conklin (1987:3) sums up the properuies
or functions of hnks: '

ent reference 1o the document iselt,

They can connect a docum :
ar or annotation to the rext abou

They can connect a ComMn¢

wricen. _
They can provide organizational information (for instance, establish the rela-

tionship berween two picces of text of between a table of contents entry and its

secion).
They can connect tW

immediate SUCCessors,
" They can connect entrics 1 a t

rables or figures.

Rut connections and relations are O

¢ which it s

o successive picces of xt, Or piece of text and all of 1ts

ble or figure to longer descriprions, or L0 other

nly one of the funcrions of a hyperrext

system. Hypertext is not merely a collection of data of various kinds, but also
he software with which to manipulate it. For Yankelovich er al, (1985:18):

the minimal set of cag)abilitics incorporated into an clectronic document system

should include toaols for
(1) promoting connecuvity,

(2) promoting audiovisualizanon,
(3) crearing and revising documents, | |
(4) browsing, scarching, customizing, and retrieving information, and

(S) prescrving the historical integrity of information.

om the fact that elecrronic text is infinitely malleable,
4 characteristic that is both an advantage and a danger for texrual criticism: it
Jllows editors to build on their own previous work or successive editors o
build on thar of their prc:dciuzr:saa::trs;s on the other hand, scholarly progress
will mor be enhanced if, berween the time an author cites a particular hyper-
wext edition (= hyperedition) and the time the reader sees tha citarion, the
text is updated by the editor. There must be a way to cite, maintain, and
Cecover successive versions of a hyperedition, a problem whose ramifications
are discussed in some derail by Nelson (1987, chap. 2:14-22, 25, 43,
45-146). |
Finally, the scale and organization of the hypertext system itself has a
direct bearing on the utility of the hyperedition developed under it. Wichout
going into a detailed analysis of the various types, suftice it to say that the
model here postulated is document-based, a large universal library “docu-
verse” along the lines of Nelson’s Project Xanadu (cf. Fiderio 1988 :242).

Item (5) follows fr

5. The series of microfiche transcriprions and subsequent printed editions published by the
Hispanic Scminary of Medicval Smudies illustrates the advantages of clectronic text, cven if
the wtimate product involves the print medivm (c.g., Cooper & Waltman 1985 and 1989,
Corfis 1985 and 1986, and Capuano 1987 and 1990).
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'Standflrd Generalized Markup Language (SGML) and the Text En-
coding I:}ltiadvc (TEI). Hypertest systems to date have bees closed uni-
verses which require that all dara conform to predetermined conventions
(sce Meyrowitz 1989). This means that in most cases there 15 no casy way
to import or export information from one such system to another; conse-
quently, 1o 1s ditheule 1f not imposstble to build on previous hypc:ru:;:t work
The need for a sophisticated interchange standard for encoding machim::
readable texts bas long been recognized i the scholarly world. SGML is
intended to provide such a strandard.® Based on IBM’ Generalized Markup
Language (GML), SGMLI. was originally designed as a tool in the publishing
and information industrics to standardize the description of documents of all
sorts, but its propertics allow it to be used to specify any characteristic of a
text explicitly and unambiguously so that that characteristic can in turn be
!:ranﬂmttcd from one document processing (or hypertext) system to another
isolated for analysis, or formatted for typesetting. It is a declarative tather
than a procedural language, i.c., instead of relling the computer what o do
in Srdcr to indent a paragraph at the top of a page (¢.g., set puage Icngrh at
117 scr page width at 8", begin new page, skip .75" of vertical space, sct .L'y pe
size 1o 12 pts., indent 5 picas, cre.), SGML simply declares the bcgi:mling at
a paragraph with an agreed-upon rag: <par>. Thar tag and cveryching else
i{:‘lcvant to the structure of the document are sct forth in a style sheer or

document type definition” (DTD) placed at the head of the document. In
tuen the DTD 1 defined in accordance with SGML conventions which allow
for the precise description and enumeration of the document’s logical and
semantic structure. Within those basic conventions, many different markup
schemes can be implémented, but in general they all stupulate that cach t:lc:l-'
ment of the document’s structure be delimited by a set of ags. When the
document is formatted for a specific printer or display device, cach of those
tags can then be mapped or translated inro the set c;innstru{:ti{;ns required t
produce the desired result. 30

For example, rags at the beginning of a structurad ¢lement may be in-
serted within <>, ending tags, within </> (as in some of the more widely
used SGML systems). Thus the rele page of a book might be coded as fol{
lows (adapred from Sperberg-McQuceen & Burnard 1990:74): e

<utle.page>

<doc.author>Ermest  Harch itki 3 T L e g :
At ch  Wilkins  and Thomas Goddard Bergin
<doc.tritle> Vs OO ‘s - SR . PP |,
=i gc‘i;;:ti:c:)A Concordance 10 the Divine Comedy of Dante  Alighier
<doc,imErint>

<doc.publ>The Belknap Press of Harvard University Press </doc.publ>

6. My descniprion of SGML and the TEL is drawn from Coo ' )
. | '3 mbs ct al, (1988), Smuth (1987
Bar‘na{d ct al (5983), and especially Sperberg-McQueen & Burnard (1‘)9()3). Tilsc:‘c( B noi.;
an internationa: seandacd for SGML, 1SO 8879 (sce Smith & Srurely 1988). For a com-
prehensive bibliography on structured text see Cover et al. (1990), v |
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<doc.ciry>Cambridge</doc.city >
<doc.date>1965</doc.dare>
</docamprint>

</title.page>

The physical appearance of the resulting Fiﬂc_ page cdict?cmis 11:??{;1_ S::ihb;;i
designer, who specifics in the DTEI) the point size and Ionc typ al
¢ as well as its location on the page. | adra,
clcm;g; Tft;rary scholars, SGML provides a way of kccplllg Frauiécot;lix‘::fzzz
nation which would be lost in a procedural language. k 4 ”}“a;‘ s
stions might all be indicated through the J phnd 4c)
Egil;lilon, cachggf these three categories *.:.rou}d be ragged s pa[%t:;:l();;x&?;iﬁ
be scarched scparately, even though their physica’ sepreselisil i ) e
puter screen or in print might still be indicated by iralics (examp
| .¢ al. 1988:82). _ 2
Bari};{i ?;‘:xt Encodi,n)g Inttiarive (.TEI), co..spc:nf:,on:gd ?}r tlz:cto Asszgﬁr:oiﬂ
for Literary and Linguistic Computing, the Assoc:la‘monl ?r_ ' I_I;ISCS i? =
the Hlumanities, and the Association for Computationd l*-f“!:“_.‘ arat,ioh of
awempt to apply the principles i syang Ok SGMITH " 1['?('1%[«8{'; with sup-
machine-readable rexts for scholarly purposes. Organized In S r L
ort from the Narional Endowment tor the .Hun'mnm‘;:é‘:i Ehf») .d ;asccdm-
closely relared goals: to define a format for text mtcn.ih.:uggc an[ : ; L
mend specific pracuces in the encoding of new LEXLS, T 1‘-1_01'“?3{ vt
mendarions may be used for interchange, for local pmcnssmgduwgy(f} “Sdm-
for creation of new texts” (Spr::rbcrg-MCQ}ltcﬂ & B”f"f“_r o a;in =4
mary,” 1). The TEI is an essential ﬁrsc step in ic p_rocc.f;fj (.) grtg stangdard-
chine-readable critical edirions, Whl(:_thlu r_r{q_um: a_cons.nstc.lnt: anb o
ized set of tags so that each new crincal edition will be a‘bic‘tq mm& £arc
previous work and, more importantly, take advantage ot.cmstfﬂg R e
rather than require a completely new set of analyrical prog;ralmi; ivv 11 e
hoc, to deal with thar edition. In order to develop sof:rjvaiit t??of s
be broadly applied to many kinds of texts and in a wi c-.ifl'l'bL ot :igrdizbcd
from ancicnt to modern times, those texts must be encode i sltan e
format. Thus the TEI must specify, among many other particulars, L{i ;2%
practices for featurcs ranging from the phystlc:gl layout f_Jf the pgg:jl}ai*ion
or printed edition containing the texe (foliadon, rubrics, word division,

]

pUACIUALION, typography, sqiba] cmcr}datiens and Sul})P»rTSSIEH-IT) sr;;z;f:;
lations, glosses, commentarics, quotations, Q[C.), ta ‘The .Og.m,, e
of the text itself (tiddes, chapters, stanzas, cantos, acls, scenes, Sen r.ltl . 1:
to features commonly associared with analysis and interpreration L(i[:: :232 :
ogy, morphology, syntix, scmantics, stylistics, merrics, pragmatics, discourse
much;;lrtcxt and SGML ¢ritical edirions. The urility of illyplcgrécfnill;k;;
systems for the presentarion of editions was obvious carly on. In

— W =
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had already suggested thinking about a textual data base “as the *front end’
for a document retrieval system . . . the kind of information in the dara base
could be displayed ro the scholar working at a rerminal, where passages from
all sources could be called up” (1981:161). Ar the time he was writing, the
technology to provide such a system simply did not exist. Logan ct al.
(1986:318) describe a project “ro offer a prototypal example of this kind of
[machine-readable] book, a computer-based version of a critical edition of
Thomas Mor¢’s Utspia.” The essential fearures of Logan’s edition are: (1) the
ability to view simulrancously, in coordinated windows on the computer
screen, text, translanion, and commentary files (scrolling in one will scrol the
athers as well); (2) the use of rext-retrieval sofrware to find fearures in ocher
parts of the files; (3) the ability ro annotare passages by opening a window
at any point in the texe hle. Eisenberg (1989) describes the problems that
need to be solved and suggests a possible architecture based on the hierar-
chical file structure of the MS-DOS operating system. Bath proposals are
himited by the face thar they are conceived for particular computing cnvi-
ronments, although Logan’s program is the more powerful because of the
inherent supertoricy of UNIXs mult-rasking sofrware over MS-DOS. Eisen-
berg is unduly concerned with the physical representation of the text on the
screen and doces not pay enough atrention to the sofrware which must under-
lic the ser of hles he posits (although he does understand che need for audio-
visual materials [1989: 18} ).7 Bernard Cerquiglind (1989:112-16) is enthu-
stastic about the possibilities of hypereditions as a means ol sczing hold of
“ce jeu de la redite et du retour, de la reprise et du changement qu’est Pécri-
ture médiévale™ (114), bur appears o have hude understanding of the very
difticulr rechnical and conceprual problems involved.

Nevertheless, rather than a discussion of those technical problems,® or a
detailed blueprint for the creation of hypercditions, what is nceded at this
juncrure is a conceprual overview of three be ' aspects of hypereditions:
content, creation, and use, Consensus must be reached on two problems: (1)
the kinds of marerials and software tools which should be included; (2) stan-
dards and norms. Of the two, the latter is by far the more critical and more
dithcult. [t will be relatively casy to agree on what ought to be included in an
hyperedition and what sorts of software tools ought to be available to editor
and reader; 1t is far more difhcult, especially 11 an era of rapidly-changing
technical capabilities, to specify how those marterials should be represented
and connected one to another. |

Content of a hyperedition. Creation and use of a hyperedicion will be
condittoned by content; for the latter we can tarn to printed editions cur-

7. Dees (1988) gives a very generalized account of the use of the computer in the edirorial
process as a prolegomenon 10 an explanation of his own medhodology for establishing a
stenuna,

8. For an overview of some of these technical problems in text-based rescarch computing, sce

Batke (1989).
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rently available as 2 first approximation, even though opinions still vary on
the contents of an ideal printed edition of a medieval text. At a minimum it

would inclade:

1. Inwoducnon. | ) |
a. Sratement concerning the work to be edired: authorship, date, literary and

social context, sources and parallels, seyle. |
b. Codicological or bibliographical description of witnesses used in the estab-

lishment of the text. | |
Descriprion of the relationship of the witnesses (seemma codicsm), includ-

ing the methodology used to arrive at that relanionship. Lh <

d. Lingustc study: graphics, phonology, morphology, lexis, syntax; identif-
carion of dialect, and basis of thar idencification,

Literary srudy: in particular, metrics and stylistics since they are instrumen-
tal in the establishment of the critical text.

£ Intertextual study: sources, parallel texs, rranslations, and later texts based
on the one being edited (again, materials useful for the establishment of
the critical exe).

Editorial criceria: basis for establishment of rex (i.¢., relationship of cricical
text to stemma); treacment of orthography, puncruation, rextual divisions,

capitahizacion.
h. Bibliography.
2. Facsimile edinon of base rexr; facsimiles of sclected leaves of other texts.
3. Palcographic edition of base rexr.
4. Crirical edition of text with tri-level apparatus of notes and comumentary.
a, Positive critical appararus of rejected varianes and palecographic commen-
tary on the base MS.
b. Sources and parallcls.
c. Explanatory commentary to justify crincal rexc.
5. Glossary.
6. Concordances,

c.

Onc can readily think of other materials that could be included (e.g., a bi-
ography of the author or a study of the text’s Uberligferungsgeschichie), but
these will depend on the tastes, interests, and abilities of the editor; the pri-
mary task 1s the establishment of the text itself and 1ts hinguistic and meth-
odological justuficauon. Obviously, given publicarion costs these days, to -
clude all cthese materials for lengthy texts is prohibitively expensive; in
practice most editors content themselves with a good ideal less, omitting the
facsimile and palcographic editions (particularly if there are numerous wit-
nesses) and the concordances. Glossaries tend to be selective racher than com-
prehensive, and the introduction generally concerns irself only with the ques-
tion of the establishment of che ext.

At first blush, one might expect to find precisely the same materials in a
hyperedinion, even though their presentation mighe differ considerably. But
if we compare the two more closely, we find substantial difterences. The most
significant feature which separates a crirical edition from, say, a school text or
popularizing edition, is the apparatus itself, which contains the basis for the
cditor’s choices as well as his attempt to represent the most significant aspects
of the various witnesses upon which the edition is based. However, the criti-

Textual Criticisn in the 205 Century
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cal Apparatus, as it has evolved, is merely an uneasy compromise berween the
cdjmrs and the users’ desire for completencss, the limitations of prine re 'IH:
nology, mad“d_m financial realities of publishing. One docs not wa[:n a bt;i;
tion of the significant™ variants from the witnesses but rather alf of the

Hypertext provides just thar capability, In the first place, it gives us “‘.la. t.;]‘
of text, cach in its own window, with the reader having:thﬂ ability to t{rﬂus

- his attention on any one of those layers. The top layer is the critical text iself,
b |

bur underlying that (the metaphor is spatial purely for the sake of clarity) are
tl}r:_ Ealmgraglucal transcriptions of all wirnesses, in turn underlain by he
digitized ﬁ?csunilcs of the MSS themselyes. As in the system of Logan };rL;JL
(1986), this sct of texts must be synchronized so thar ac any giw:ng oint in
one representation of the text the reader can gain access to the corres pondin
points of the others. Thus the need for a critical apparatus of varianes Eirmalfg
disappears. [t can be reduced to the identificarion of the substantive variang
Sth:tfn:d for t‘hc constitution of the critical texr, as in modern biblical Cdi{iﬂﬂ;
Jcaw_.un‘g the function of documenting all other readings to the full-text tean-
scriptions and appropriate software which can call 1p the entire set of read-
ings for a given passage as needed. | -
In the Same manner, software tools take the place of the glossary and the
cuncurdm?ﬂus. The editor need nor—and should not—provide infgrmatin
manually if tools can provide it algorithmically, fi:}lh‘nﬁﬂg Lancashire’s Ct’.)l'llj
cept of the “dynamic texr” (1989), the combination of texe and software
Thus instead of concordances, 2 sophisticated text-retrieval prc)gmn will al-
low USCES Lo li}CﬂFﬂ all mstances of a given word or word form. while art on-
line dl.cuﬂna‘ry will provide the lexicographical resources for its proper inter-
E;cta;m;n. If concordances are desired for a comprehensive view (if' a tn::»:t;‘s
Pr;; \ ;ma:ry, complere or partial, they can be generated with the same
- Sumilar mechanisms will give access to other aspecis of the electronic
cricical apparatus. Sources, parallel texts, paraphrases, translations of the rext
and other rexts !)ascd on it will also be available, not merely as citations or
with snippers of selecred passages, but in their eoricety, cither through spe-
cific links established by the editor or through sofrware Imﬂls which wgiﬂ er :
access to other texts in the electronic library. Finally, the editor’s nﬂtus—ti;
the cntire corpus of scholarly commenrary—on the text will also be s nchrc:
nized with the critical rext. Beyond that, one might wish ro include tl}:t: com-
pltEE texts of sccondary literature cited in introduction and notes: we ::"
rapidly approaching the rexrual universe inplicit in Nelson’s Project .Xa;a 'iIIL
The list of the contents of the ideal prinu:d cdition ser forth above SLLI:
gests ;l that those editions are organized hicrarchically: the hnmducri(i]
g;c;::i;suilg: imc;n; the nmu&land. commentary are found bencath the text
i ) - Sy ypertext system for critical editions would have 1o allow
i : jj:as }g:;gf::;:::;:Ztit;iucr:;%u?;;rh an ‘apprf}prjntc: sct of cucing devices,
il 1 cross-reference linkages.
1 bm. are other advantages to a hyperedition, Consider the inrroduction,
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be the aspect of a critical edirion most resistant o

lly the editor will cite numerous passages from
| | 2 ' he text was

the text itself, or from its sources or parallels to show¥(1) how til*{c:lttﬁu o

composed, (2) the celationships among the various WItnesses w 1ch

low the reconstruction of the stemma codicum, and (3) cxa{11plcs- of signifi-

cant linguistic or lirerary features. Ina il_ypcrcdntif)n these uIt\:;ul;)S};w[ljrzzt
be included physically in the uuroducgc:n; f‘arixcr, nl:o 1?.35”. _ Lé chusi
nology (1987, chap. 2:32-40), ‘thcy will _bc quorc- u} c‘ t to rsneieers
simply establish a link from the lntrostcuon to the re cbv:m : P rourcc Lo
critical text, of the underying MS verstons, Of of a pamcqlgf $ s
consequence is that if, in the coursc of ?S[ﬂbllSl“lll}g the text, the Eltc [Eus tﬁc
is changed, it will also change in the introduction, a\:lt.Oﬂllat}C | %/1, byt 15
incroduction will always reflect the latest state (?f I.ht.. Critical t_LXt.d ) di oy
would be precisely like the “hot links” found in some El:tgfai:f aw anic[il ¥
cessing/spreadshect packages, whereby a _changc_m thlt Eﬁrt‘slkcd So i
spreadsheet file is automatically pmpagatcd ro the rext hle i .

is that links from the secrion of text quote-linked to other

other consequence A A
elements in the system (€.g., SOUrCcs, commentary) are carried along wi

quote-linked rext, thus making them available at the point of ‘tl-u: lmszgf..: Ve
Thus hypertext does for rext what relational and hicrarchical systems

for data bases and what spread sheets did for calculators: lthny prggzg;:c;
instantancously, changes in onc c.}cmcnt (a cell in a spread }LL{I, al B
data base, a node in hypertext) 1o all elements 1u1de ;0 It .:; g[:la) i
such links can be manual (explicitly cosicd rclat{onshnps c:j.cabhsfc: y 75
editor) or auromatic (implicic reladonships actualized by Lhc: usfc of an a[iford
priatc scarch mechanism). Thus the links berween all tokens of a given

type remain fatent until they are activated by use of a exe-retricval program,
which establishes the connections berween _ fariod
one of the tokens is changed, ¢.g., through correcuon of a t:_-ana{,rq‘)inon .
crror, it automatically enters 1nto a new larent relationship with 1ts word type.

The software tools which must become part of any electronic crirical editton
constitute yet another dimension of thar edition.

which would appear to IX
¢lectronic innovation: fypica

However, the contents of a hyperedition need not be limited to texrual
3

materials or software tools. Once onc moves beyond a hypertext system [ 2
hypermedia system, which would allow for the 1n

tion of a critical rext. And yet, why not

minations and musical notation. Idea

ously. In order to vi

them on the basis of indices. If

corporation of graphics,
video. sound. and animation, we have far ourgrown the tradirional concep-
f a erit The Cantigas de Santn Maria of
Atfonso the Learned cannot and should not be studied simply as hcerary
cexts. Each of them is accompanied (in Escorial MS T.I.1) by full page illu-
lly the student of the text should be able
to read the text, look at the illuminatons, and listen to the music sxmu]tanc-
sualize the cultural contex, it would be desirable to haw':,
let us say, photographs of the cathedral of Toledo and other medicval arclu(i
tectural monuments. Dramatic texts could be accompanied by videotape
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productions. Project Perseus, now under development, will provide preciscly
that kind of hypermedia environment for the study of ancient Greeee (Cranc
1990). The contrast with current print and audiovisual technology could not
be greater. Even when all of these elements exist separately (as in the case of
the Cantigas), assembling them is a laborious logistical excrcise which can
only be carried out m a large and extemely well-appointed research library.

Creation of a hyperedition. The contents of a hyperedition determine
its creation, which will require one set of tools; use will require another set,
although there will be some overlap. The primary tool for creation is, obvi-
ously, the hypertext/hypermedia system itself; however, that system muse in-
clude standard ualitics such as a text editor, spread sheet, graphics program,
a umeline generator, image and fext scanners, iMage processing programs,
and facilities for integrating and editing sound and video. Of these, by far the
most important for computerized textual cricicism is the rexe scanner, de-
signed 1o read printed or MS materials and convert them directly into ma-
chine-readable form. The text scanner is so important because one of the
major bottlenecks for computerized textual ceitcism iy the sheer drudgery
imvolved m-rranscribing materials. For even the largest single-MS texr, this
18 a manageable problemy; for lengthy rexes which exist in muliiple copics,
ranscription represents a very large portion of the total cffort involved,
since every single witness muse be transcribed in its entirety.? Current text-
scanning packages may include hardware and software (Kurzwedl, Palantir)
or software only (OmniPage, AccuText). Their accuracy for modern machine-
printed texts s excellent (95% + ), but drops dramatically when deahing wath
carly hand-printed materials; and scanners are, as yet, uscless for MSS. In
their absence, wsers. have no option but to transcribe texts manually; and
while a great deal of manually transcribed material is already available in the
medieval Romance lanpuages (see p. 126), it is an infinitesimal percentage of
the total.

Less common utliies—at least at present—would include an SGML
parser/encoder, a semi-automatic lemmatizer, and an image processing pro-
gram specifically adapted o the needs of manuscript research, The former s
necessary to alleviate the difficulty of manually marking up machine-readable
text with SGML tags. [deally tr should be possible to generate some of thesc
tags automatically on the basis of identifiable fearures of the texr or its physi-
cal layour and to use function keys or menus to obviate the necessity of typing
others. “A parser for SGML is required o ensure that type dehnitions con-
form to the ISO standard, wo ensure that individual documents contorm ro

9. Transcription of cach witness is the only pracnical way (o preserve completely all rexuual
peculiaritics, including puncuuation and orthography. Systems which take a base teat as a
remplate and then ereare subsidiary wxts on the basis of lists of variants rranscribed manu-
ally from cach of the other witnesses (cf. Tombeur 1979:167-68) can only do 50 by
filceeing our orthographic variation, To attempt 1o reproduce the orthography of cach
individual MS in such a system would entail more work than manual transcripron of
cach one.
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the type definitons, and to producc a c?ns.i'stcizt internal rcprcscg;agtl'o?’nodu;;
replaces tags omitted in markup minimization (Barnard ct al. 1_ s -
all word forms found in a given text are keyed to the appropriate head worc
in an clectronic dictionary (¢.g., Arzes as an inflecred f?arm of dezir), then 2
lemmatizer would not be necessary; in the vast majority of cases, however,
forms will have o be keyed to an existing clecrronic dictionary through some
sort of lemmatizing process, cither because they are lr}a,pax_lcgomcna or be-
cause they have not yet been documented in the existing dictionary, Image-
processing software for paleographical and codicographicacl analysis 1s an-
other desideratum, Frequently MSS have suffered damage of various sorts. A
sophisticated image-processing program will allow the recovery of text not
visible to the naked eye (sce Benton et al. 1979). Other programs, such as
Palcographer, devcloped by Timothy W. Seid of: Brown University (1989),
are designed to help identify peculiarities of medicval scripts, to dllicgcxlttgtc
on the basis of different types of script as well as to differentiace different
hands within the same rype. Such programs allow users to trace the rypical
ductus of a given script, the propoctions of letters (heighr vs. width), the
angles of juncrure of the vacious strokes, etc. MorphoSys, d%vciupcd for the
purposc of recording and analyzing the shapes of leaves by Thomas Duncan
(1988), a botanist at UC Berkeley, could also be adapred readily to the analy-
sis of letrer forms or of the entire text page.

Of more direct relevance to the process of textual criticism ieself are pro-
grams specifically designed to automate the process of creation of critical
texts. A sophisticated program like UNITE, capable of collating rextual wit-
nesses for substantive as well as accidental (e.g., orthographic) variation, and
of producing lists of variants as well as the text of the presumed archerype, 1S
an absolute necessity. As Marcos-Marin points out (1991:103), onc of thF:
great advantages of such a program is that it allows explicir and detailed speci-
fication of the principles used in the creation of the i:rinca-l texr and then
follows those principles without deviation. However, in order & be uscful
for the entire spectrum of rexrual traditions (and as Speer [199121525] op-
portuncly reminds us, cach texrual tradition presents its own peculiar prob-
lerns), such a program needs an arsenal of algorithms o Clow :;hc cduqr to
examine the tradition, quickly and casily, from a muldplicity of viewpoints.
Thus, UNITE allows users to choose the archetypal reading on the basis of
unanimity among all the witnesses—a completely uncontroversial procedure
but one which leaves a large residue of variants, since the witnesses to medice-
val texts frequently diverge—or on the basis of plurality or majoniry readings,
a proceeding which may be of extraordinary value as a heunstic device for
grouping similar MSS together in order to discover their relationships, but
onc which is quite unsuitable for the reconstruction of the archetypal text. In
a two-branch tradition, for example, with one MS in branch a and 50 MSS
in branch b, the single witness of 4 has exacdy as much weight as all 50
wimcss/)f b, and any reconstructional algorithm muse rake this into account.
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One could readily conceive of an Actificial Intelligeice (Al) inference
engine (a set of rules with instrucrions for processing those rules) working
on the dara provided by the collatton. Consider a tradition with three wit-
nesses, /f, G, and T, where § represents one branch and GT represent the
sccond (Hispanists wiii recognize the sigla of the major MSS of the Libro de
owen amor). The first rule mighe be “if § and GT agree, then their agreement
represents the archetypal text™ ; the second, “if § agrees wich ¢ither G or 7]
then that agreement represents the archetypal text.” Of course, such a system
presupposes the prior creation of a stemma tollowing classical Lachmannian
principles. This is the task of a stemma generator, taking as input the list of
variants presented by a program like UNITE. Again, a variety of algorithms
should be available, ranging from genealogical ones based on Lachmannian
common error and cladistics to statistical methodologies like Dom Quentin’s
(1926) and W. W. Greg’s (1927) calculus of variants, cluster analysis, and
mathemartical models based on, ¢. g., lattice or graph Lf'xuory (see Irigoin &
Zarri 1979). The goal, however, is #or to produce a critical text dirough
mechanistic means but rather to present the editor with as much usuble evi-
dence as possible in order to allow human judgment to operate as efliciently
as possible—a point made cloquently by Marcos-Marin in this 1ssue (103).

Both explicir and mmplicit links will be necessary in a hyperedition, al-
though current hypertext environments only allow for the former. Explicit
links are obviously required in order to connecr a particular passage with an
cditorial comment, but they also provide the hyperrext equivalent of the ap-
paratus crittiens, to specify the relationship between the various texrual wit-
nesses and the critical text. For example, a passage in the critical text may be
omttred in a given witness, an omission which in the editor’s judgment is a
significant variant for the establishment of the text. To indicate the relation-
ship, a “lacuna™ link would be created berween the witness and dhie critical-
text, anchored at cach end of the omitted passage in the crirical text and ac
the spot of the lacuna in the wiatness. I will be necessary to create a taxonomy
of legal link rypes for the apparatus along the lines sugpested in Vidmanova
(1979:63) and Sperberg-McQueen & Burnared (1990:121).

In current hypereexe systems, users are hmited to following the patterns
of assoctations set up by the author, thus navigating through the envicon-
ment according o a pre-established map.* For the novice this is probably
the best way to approach a text, following the guidance provided by the
editor’s expertise; it also allows the editor easily to impose a particular read-
Ing strategy or interpretarion. A more sophisticated or independent-minded
reader requires more freedom, thar is, the ability to find and follow associ-
ations not explicitly established by the ediror. Concretely, adl texual materials
iy the hyperedition must be scarchable, not just the critical ext itself. Alschu-

10. In systems like Intermedia (see Landow 1989) the user can add links ta the environment,

thus cariching it for furre users. But (hie situstion remaing the same: the links must be
exphicitly established by somconc.
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ler (1989), reviewing three hypertext implementations of the same set of
documents, demonstrates that auromated search strategies were much more
cfficient than manually creaced links for moving around in those documents
and retrieving information. The same paper also highlights another short-
coming of current hypertext systems: the necessity of dividing texts into
screen-sized fragments, a process which facilitares the “horizontal™ or para-
digmatic node/link relationship, but obscures the “vertical” or syntagmaric
continuity of the texr itself: “Texts ofren contain ideas that are not confined
to discrete fragments. For example, Hamlet’s indecisiveness is a theme based
on a set of actions, some ¢xplicit, some only alluded o, and some conspicu-
ous by their absence. Making these actions explicir is a highly subjective pro-
cess, moreover, it involves a radical departure from the nature of the text”
(Raymond & Tompa 1988:873).

The manual creation of all explicit links is yer another problem which
must be solved: “They will become a limiring factor, ultimately to be rejected,
in generating large hypertexe systems™ (Kibby & Mayes 1989: 164-65). 'To
the exrent possible, the creation of explicit links must be automared, using
techniques such as those suggested by Fahmy & Barnard (forthcoming), just
as the encoding of textual ¢lements must be automated in order to make
encoding feasible at all, given the range and number of clements that poten-
tially can be encoded. Barnard ct al, (1988:29), in discussing the encoding
of farge text corpora, suggest three caregories of clements which can be en-
coded: (1) “of general importance and . . . objectively dererminable,” (2) “of
less general importance but [still) objecrive,” (3) “not objecrively determin-
able.” Alchough they provide examples of only the first category, it seems
clear that editorial encoding of even the “objecuvely determinable” aspects of
a text would entail an immense amount of work. The requirement for such
massive editorial encoding would mean thar, as in the case of manually pro-
duced concordances, only the most important texts—as defined by the cur-
rent critical climare—would be edited, while, on the other hand, much of
that encoding would be of little or no use to the vast majority of users, Thus,
rather than limic vsers to whar the editor has already done, or require the
editor 1o do work whose usefulness is our of all propurtion to its cost, the
proper strategy is to provide software tools which will enable users to modify
the text for their own purposes. Only time and experience will establish the
proper demarcation of editorial and user enceding, bur on both sides many
tasks must be carried out antomatically in order ro make hypereditions
feasibie.

Aside from purcly technical problems, many of which must awaie the
development of faster processors and denser storage devices, there are other
arcas which require exploration. What is the proper way to represent rela-
rionships within and among a set of texws? For example, we can embed edi-
torial commentary mn a texe by enclosing it in SGML <com> </com> tags,
or we can maintain a separate file for commentary and connect text and com-
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mentary file with hypertext links (although, steictly speaking, even the hyper-
text links can be encoded in SGML syntax)—"in-line encoding™ vs. “external
rcp;técnta[iﬂn” (Sperberg-McQueen & Burnard 1990:109). Here the rule
of-thumb 1s simple: in-line encoding should be used to delimic elements oc-
curcing wn the text; external representation should be used to link the exe o
any extratexcual marerial. Hence, in the example given (editorial comments),
exrernal representation would be the more appropriate mechanism, A more
difficulr problem s that of synchronizing parallel texts for analysis or display,
crucial for the kind of system presented here.!t At first glance it would seem
possible to solve the prablem through software, using sophisticated string
matching algorithms to keep rexts in step. This method breaks down, how-
ever, if we have to deal with more than one language. In Prince (1990) it was
necessary to compare Castlian, French, and Catalan versions of Brunerto
Latnt’s Levies dow tresor 1n order to establish the Aragonese text. Here the
solution was simply 1o invoke the canonical texe divisions originally estab-
hshed by Carmody (1948). A similar solution would work casily for verse
texts, which at a minimum have canonical line numbering; however, such
systems may not be sufficiently fine-meshed for prose rexts.

Use of the hyperedition. Once the hyperedition has lefr the hands of 1es
cditor, a new set of tools becomes necessacy in order for it to be usetul to and
usable by the reader. They must provide for “the integration of colossal vol-
umes of information to make them readily accessible via a simple and consis-
tent interface” (Conklin 1987:21).

For literary and linguistic scholars, the most important tool would be a
sophisticated text retrieval system, capable of operating on any single texr,
the corpus as a whole, or any subset, along the lines of the one described in
Choucka (forthcoming). Such a system must be able to locate a broad varicty
of texmaal objects:

1. It must be capable of searching for a specified word or phrase, or a serics of
words or phrases, within a given context, using normal boolean operators (X anid
Y, X or Y, X buz not Y, ctc.). The context must be speaifiable both in very simple
terms (e.g., number of words which separate the jrems sought) as well as more
complex ones (within a given sentence, paragraph, scene, act, stanza, depending
on the genre and structure of the texe).

2, The use of “wild cards” and truncation symbols allows for ehe construction
of complex querics or parrern matches withoue having to specily manually all of
the possibilitics, Typically a wild card is used to indicate a march with any single
characier (¢.g., /% marches both las and los), or any number of oceurrences of
any character (m*n marches man, men, moon, Mean, nyen, mean, Moy,
moderm, mossten, eie.). A truncation symbol allows the march of woeds beginning
or ending with any character(s): Thus bebl* marches, in Spanish, bablo, bablus,

t1. Cover (1990) and Sperberg-McQueen 8 Burnard (1990: 122-23) discuss this problem
in some derall and offer four solunions to it, including the one selected here. The odher
three require massive aniwounts of encoding and therefore may noe be suitable for Jengthy
texts. -
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habla, bablamas, hablits, hablan, hablador, habladurias . . . A spcicial. ca[ngary.ﬂf
truncation symbol would allow for the searching of a defined lise of affixes, in-
ficctional or derivational. Thus imita#, specifying derivational suffixes, would
ind imita-ble, imita-bilidad, imita-do, imita-nie, imita-dor, imita-ciin, 1mia-£1vo,
imita-torio, but not imira-r, imita-n, imita-s, erc. (example from Alvar & Pottier
1983:404).

3. Morphological searching permits users to find all and only those word
forms belonging 1o a given lemma. It assumes the prior construcrion of a mor-
phological dictionary of the language in question, with each word form assigned
to a lemma, A search for decir would thus retricve digo, dices, diciendo, decimos,
dife, difera . . . The same morphological dictionary would allow for normalized
scarching of unnormalized rexe, €.y since n Old ‘Spmush L{/v and /jly are or-
thographically inrerchangeable, viver can be spelled in many different ways: s,
wilfr, wjufr, vivir, vivjr, vivfr, vinir, viugr, visyr . .. It would be possible to scarch
for all of these forms using an algorithm which would simply seek all permura-
tions of u/v and 1/j/y or 1o devise complex partern matches (uv/ijy/uv/ijy/r), but
the possibilities are so various, especially when dialect forms must be taken into
account, that the establishmenc of a morphological dictionary is essenoal.

4. Lacking a true thesaurus—which, even if it existed for a medieval language,
would not solve the needs of all scholars—, users must be able ro define thesaurus
groups at will, e.g., all rerms dealing wich *death’ . Such groups should be capable
of being nested or collocared, e.g., nnder ‘existence’ the subgroups of ‘life” and
‘dearh’ . Apgain, the mechanism must be as general as possible in order to meet
the broadest possible variery of user needs. -

5. Short-contexe delimiters allow users 1o specify thar an ambiguous term
(¢.g., Sp. fiie corresponds cicher 1o ser ‘ro be’ or to o 'to go’) be accong:anicd by
the word cicher immediarely preceding or immediarely following in order ro dis-
ambiguate it. |

6. Feedback and seed documents permit relinement of an initial search by
incorporating its results into further s¢arches, broader or narrower. Feedback
strategies look ar a user-defined context for the term sought (sentence, paragraph,
page, document) to find other words relevanc o the search, which can then be
incorporated using the thesaurus mechanism described above, A sced document,
idennfied cither beforehand or in the course of a scarch becaunse i clearly reflects
what the user is looking for, serves as a templare for the search; the system returns
other documents or passages which share s peculiar configuration of search
terms (Stanfill & Kahle 1986:1235-38),

7. Filters, both negative and positive, allow users sysrematically o exclude or
include certatn kinds of marerial before running a search. In a play, for example,
onc could filter all of the speeches by a given character; in narrative, all of the
examples of dirccr address. The use of such filters, of course, implies the existence
of an SGML parser/encoder for tagging parricular segments of the text in order
for the Alter to be able 1o locare them. Filters also allow users o view only those
poruons of the text of current interest, or 1o view the entire text in any desited
mode, starting with the raw machine-readable file with all markup tags visible
and ending wich a complecely formatted text indisunguishable from what one
mighet sec 1n a current printed edition. The hypertext version of the Oxford En-
glish Dictionary uses similar mechanisms to allow the reader 1o see a dicrionary
entry as it was printed, to focus on the definitions, suppressing the illustrative
ciations, or, conversely, to present the citations without the (.E:ﬁnitians (Ray-
mond & Tompa 1988:875).

Ocher user tools (adapred from Yankelovich et al. 1985:22) will supplement
this text rewrieval software: Paths, standard in all current hypertexr environ-

ments, provide another search mechanism. Instead of merely giving users a
set of powerful rools for analysis, the editor might wish to structure the read-
er’s view of the text by means of a named set of links, as is done m a printed
edition through the annorations and commentaries.

A map or graphical browser i1s desirable so that users can, at any rtime,
establish the relationship of the particular node being examined to the system
as a whole. One of the basic problems thar developers of hypertext systems
have encountered is that of orienting the user within the labyrinth of paths
which transeet the document (Conklin 1987:38~39). With the ability to
layer one node on top of another, and to cstablish numcrous connections
from and to any single node, users casily can become lost m hyperspace.
Some mechanism i needed to orient the reader, for tnstance, a graphical map
of the nodes and the links thar have been established berween them, with
the user’s pach highlighted in some way—Ariadne’s thread for a modern
Thescus.

While such a map would be useful in a hyperediton, ic 15 not critical:
The text itself stands at the center of the universe, and all roads lead from it
and to it. Nevertheless, it would be helphul, particularly for noviees or schol-

~ars interested primanly in the text rather than is establishment, to have theiy

attention directed toward those ¢lements of most relevance in the texy
through links to appropriate entries elsewhere—in the glossary, in an atlas,
in a historical dictionary. Such links would replace or supplement traditional
footnotes and endnotes, and it is the task of the editor 1o provide them. Thus,
in a hyperedition of Chrétien’s Perceval, the editor might wish to lead the
reader through a ser of bibliographical references to the bleeding lance in a
specific order so as to make a particular point about its religious overtones.
At the samg time, more sophistucated users require a powerful set of software
tools to allow the construction of their own icineraries, the pursuir of their
QW INLELESTS, .

Any hyperedition must provide facilines to allow users to annotate the
text by atraching comnmentaries to it, commentaries which might form the
basis for an article or a class discussion, or mercly contain a query concerning
a puzzling feature of the text. In tum it muse be possihle to filter our these
commentarics on the basis of the author, their dare of compositon, or their
subject mateer. |

Beyond this ser of user tools, there are others which are of interest spe-
cifically within the realm of critical ediions: In addition to allowis:g users to
look at the critical text and the transcriptions on which it is based in parallel
windows, it should also be possible to selecr a single line and display all of
the witnesses one below the other. For wexts with dozens of witnesses this is
the only practical method of studying them in deeail. Similarly, users should
be able ro print out a sertal collation of all witnesses,

Just as the editor fequires a stemma gencerator/collation progran, like
UNITE, n order to prepare the critical text, users need the sanse tool in order
to be able to verity the accuracy of that text on the one hand, and, on the
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other, to establish the text of hyparchetypes, i.¢., of subfamilics of a given
texe. The laceer is parricularly important in the case of texts which have come
down to us in a large number of witnesses and where there may be radical
differences among the various familics as a funcrion of ume or geography, or
berween the critical rext and the vulgate. To return 1o a point made in the
introduction to this volume, current scholarship is at least as interested in
the text which was known to a particular set of readers as in that which left
the hand of the author. The two are not necessarily the same: The short
version of the Libro de buen amor was by far the most widely circulared during
the Middle Ages. Represented by MSS G and 7] a sophisticated program like
UNITE should allow reconstruction of the version they cepresent even if the
editor of the critical rext has not seen fit to do so. The ability to take advan-
tage of new evidence is also implicic in the existence of such tools. Should a
new witness be discovered, it can be transcribed by running ir through the
text scanner, and collated wich the other witnesses to seck significant errors,
which in mirn can be analyzed by the stemma generaror to find out where
the new witness fits in the stemma and whether ic changes the texrual
rECONSIrucrion.

Where do these tools reside? Are they—as I have been implying—an
integral part of the critical edition itself, or are they separate? The answer
depends very much on the degree of standardizarion achieved. To the extent
that all texts are encoded ro the same standard, the software tools can be
generic and therefore external to che critical edidon. In tum they must be
standardized among themsclves, with a consistent user interface and a seam-
lessly integrated design so that both editor and user can move cffortlessly and
smoothly from the text scanner to the collation program to the stemma gen-
craror to the rext analysis program—all within the overall shell of hypertext.

Prototypes. Various commercial implementations of hypertext currently
cxist (c.g., Apple HyperCard for the Macintosh, ToolBook for MS-DOS,
OWL International’s Guide for both Macintosh and MS-DOS systems), as
well as some academic prototypes (Intermedia ar Brown, HyperTIES at rhe
Univ. of Maryland). None of them currenty includes all of the tools men-
tioned above; they rend to be wanting particularly in full-text search mecha-
nisms and i the capability of allowing users to move at will through the
texnual universe rather than following prescribed links. ToolBook and Hyper-
Card explicitly allow for the incorporation of graphics, sound, and video,
although the current limitations on storage technology still make the creation
of hypermedia products difficult. In the educational environment, hyperme-
dia have been used chiefly as tools for the creation of instrucrional software,
The Intermedia Project at Brown, for example, bas developed hypertext data
bases for the study of 19th-c. English literature and plant cell biology (Lan-
dow 1989).

I am aware of no truc hyperedition in the sense 1 have described, but
there are several prototypes: The Dartmouth Dante project under Robert
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Hollander has made steady progress in transcribing all of the commentaries
on the Divina commedin and making them available imreracavely via the sey-
eral national networks. Users can call up a specific passage in the text to see
what commentators have said about it or, conversely, look for a specific word
or set of words (using standard Boolean procedures) throughout the corpus
of the commentaries (Hollander 1990). Desmond O’Brien (Univ. of Glas-
gow), using OWL Guide, has produced a prototype of a hyperedition of
Piers Plowman (demonstrated at the Dynanuce Text conference held at the
Univ. of Toronto in June, 1989); and, 1n the Romance ficld, Peter Batke
(Johns Hopkins) and Frank Dominguez (U. of North Carolina), have been
working on a hyperedirion of Jorge Manrique’s Coplas por la muerte de su
padre, using ToolBook (personal communicanons), while Karl Uit (Prince-
ton) has under way the electronic edition of the corpus of Chretien de Troyes,
technically a less sophisticated project, although with a well-thought-out
scheme for encoding liccrary and manusceipt fearures (Forthcoming).

Cost. The preparation of large text data bases or hypermedia projects 1s
not cheap. Brunner (1987:7) calculates that, over the dife of the TLG, dhe
project has cost approximatcly $6,000,000; Crane (1990:35) cstimates that
beoween 1987 and 1993 the Perseus Projecr wall cost some $3,000,000.
The Dictionary of the Old Spanish Language has received approximarely
$2,000,000 from the Narional Endowment for the Humanities since 1972
(John Nirtti, personal communication), even though some of the basic work
of transcription has been carried out by volunteer labor. While much of the
cost of these projeces was devoted to data collection (e.g., transcription of

texts, scanning of images), a large operation-has been due to the face thae the /i"' ;

sofrware tools had to be written ad boc, designed specifically for dhie require-
ment of each project.

[t 15 obvious that hypereditions will never come into being if they require |
financial support of this order. It must be possible for editors ro work as they
have always done, in the lonely watches of the night, by themselves, without
massive cxternal support. Paradoxically, in order to do so, they must rely
more than ever on cooperation with their peers and with specialists from
other disciplines, particularly computing and information science. Far morge
than in the traditional print environment, advances in clectronic scholarship
will depend on enlightenced collaboration among specialists in widely sepa-
rated ficlds, Standardized and relatively casy-to-use software tools which, as
Meyrowitz has pomnted our (1989), will allow the importation and exporta-
tion of all kinds of data among widcly differing computing environments
must be widely available. Existing and projected large test dara bases must be
dissemunated with as few legal unpediments, 1.¢., copyright, as possible, so
that editors can take advantage of work already done, of texts already tran-
scribed. Access to large scale elecrronic tools—an on-line dictionary, a data
base of mythology, a biographical dictionary, an atlas, a historical dictionary,
an encyclopedia, or an image data base—is highly desirable, bur such tools
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arc clearly beyond the means of any one scholar and, in any case, are only
tangentially related to the establishment of the critical texe.

Textual criticism in the nineties. Where do we go from here? One
could conceive of world-wide centers for research on specific texts or linguis-
tic tradstions:

Onec of the most interesting possibiliries that the electronic edirion opens up . . .
is thar of mainining a fluid, on-line copy, to which corrections and additions
by dhe editors, or suggested to them by other . . . scholars, could continnally be
appended, with their source and date indicated. The application would scem o
cntail a partially new conception of the function of critical editions. , . . An on-
linc verston . . . holds out the prospect of an cdition that will form a centre of a
much more uscful kind: a central copy, available to all scholars, that is conrinually
updated. The on-line copy could thus become a connnuing focus and clearing-
house for scholarship. (Logan ¢ral. 1986:325)

This s essentially the model offered by the Darrmouth Dante Project. The

TLG, the TLF project at Nancy, CETEDOC art Louvain, the Dictionary of

the Old Spanisn Language at Madison, and CNUCE in Pisa also illustrace the
possibilitics of organizing collaboration by language, period, or both.

In view of the costs of preparing electronic texts and hypermedia mate-
rials, and the funlity of starting ab ovo every time a new edition or tool is
desired, the collaborative creation of a scholarly clectronic environment
which would organize the efforts of many different scholars within a coherent
whole, along the lines of the projects just mentioned, makes obvious sense.
Thus, one would edit the text of the Libro de buen amor not as an independent
project, but within the context of the resources of ADMYTE or its successor,
making the resulrant edition available as part of ADMYTE. Nelson’s “docu-
verse” (sce above, p. 126) is a logical consequence of such a model, an inte-
grated system, global in scope.

It 1s premature to expect the profession to move immediately toward
systems like the ones described. In fact, it would probably be disastrous.
Instead, those who are exploring these problems actively—in consultation
with like-minded brethren in other fields who face the same problem of re-
constructing authoritative rexts from (primarily) manuscript evidence—
should begin to ser forth their desiderata joindly and to inquire in some detail
into the possibilitics opened up by technological advances. The Text Encod-
ing Initiative is an essential first stage in this process.

While these problems are under discussion, there are several specific, al-
beir modest steps which should be taken by prospective editors. The first, of
course, is to ensure that at some point in the editorial process, preferably in
the transcription of the base manuscripr(s), an electronic version is produced.
Not 1o do so, given the widespread availability of compurers and sophisti-
cated word-processing software, borders on dereliction of duty. In order to
avoid problems of compatibility, the text should be transcribed in a least-
common-denominator format, either the lower ASCII (American Standard
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Code for Information Inrerchange) sct of 128 characters (now ANSI stan-
dard X3.4-1986) or the ISO (International Standards Organizauon) 646
(1SO 7-bit Coded Character Set for Informanion Interchange) sec of 82 char-
acters (upper and lower case English alphabet a—z A-7Z, the numecrals 0-9,
and the following punctuarion marks: “%& ()* +,-/;;<=>2__}, which s
recommended by the TET guidelines (Sperberg-McQueen & Burnard 1990
45--46). Primary features of interest—minimally, the physical representation
of the text (resolved abbreviations, inteclinear and marginal glosses, rubrics,
foliation, catchwords)—should be marked in sume systematc tashion. Wide-
spread among editors of medieval Spanish rexts are the norms set forth in
Mackenzie (1986), which have proved broadly satisfactory for the mranscrip-
tion both of manuscripts and carly printed texts in Spanish, Robinson (1990)
offers another set of norms for MS transcription along with Macintosh pro-
grams for their implementation. Although quite sophisticated, they represent
in some respects a step backward, since they presuppose the Macinrosh ver-
sion of the upper ASCII character set. 1 am nor aware of such norms for the
other Romance languages. As the TEL deaft standards become more widely
known, however, machine-readable texts should be encoded to them, and
translators should be written to map from previous standards into SGML
and vice versa. The development of large corpora of machine-readable texts,
all conforming to the TEL guidelines, will measurably enhance our ability to
combine these corpora within a hypertext or hypermedia system.

Theoretical implications. It is far too soon to speculate upon the theo-
retical or practical implications of hypereditions, cither for textual crivicism
or literary theory. The vision adumbrated here, which requires the complete
transcription of ¢ach primary witness as an essential first step, obviously fa-
cilitates the goals of Bédierist-style best manuscript editions or, even more
conscrvatvely, stmple diplomatic cranscriprions. When combined with digi-
tized facsimiles, it allows a focus on the manuscript as the object of textual
rescarch, as Cerquiglini (1989) advocares. But tools like UNITE will just as
casily support Lachmannian-style reconscructions. In this respect, the system
is, in principle, neutral. What ic quite plainly will do is to provide a much
higher level of precision for all editors, whatever thetr theoretical persuasions.
Daoces it mean the abandonment of ali previous effores and the wholesale cre-
ation of new cditons for all medieval literary works? No, The edition of a
medieval text will still depend heavily on previous scholarly tradition, and for
the foresceable future we will be engaged in a massive effort to convert
printed and MS materials, both primary and secondary, into usable machine-
readable form.

In terms of litcrary theory and analysis, the combination of tools and
data should provide a much-needed dose of pragmatism by allowing (and
forcing) critics and theoreticians to trear large quandties of dara with grear
precision, All too frequently, excessively broad gencralizations are based on
microanalyses of small slices of dara, or upon haphazardly collected instances
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of a given phenomenon. With hypereditions it will be much casier to rake
into account the entire corpus of relevant data. Given the conceprual fit be-
rween hypertext and intertextuality (see Havholm & Stewart 1990, Landow
1989:184), it secems likely that hypereditions will promote research along
intertexrual lines as well as provide a means for testing its assertions. They
will also help us to asscss and/or implement deconstructionist theories of
textual indeterminacy or instability. Finally, the increasing availability of ex-
tra-textual evidence concerning the society which created and consumed lit-
erature, in the form of sophisticated prosopographical and codicological data
bases such as Faulhaber er al. (1984) and its electronic descendant, the Bi-
blioteca Espanola de Textos Antiguos (see Faulhaber & Marcos-Marin 1990), is
likely to promorte criticism based on the new historicism.

Of one thing I am sure: until we are acrually able to work with hypere-
ditions, we will not fully understand their implications, nor will we truly be
able o see how they will change our profession—but change it they will.

University of Caltfornia, Berkeley
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