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Searching The Internet

Combining the skills of the librarian and the computer scientist may help organize the

anarchy of the Internet.
—by Clif ford Lynch'

One sometimes hears the Internet characterized as the world's library for the digital
age. This description does not stand up under even casual examination. The Internet—
and particularly its collection of multimedia resources known as the World Wide Web—
was not designed to support the organized publication and retrieval of information, as li-
braries are’. It has evolved into what might be thought of as a chaotic repository for the
collective output of the world’s digital “printing presses. ” This storehouse of informa-
tion contains not only books and papers but raw scientific data, menus, meeting mi-
nutes, advertisements, video and audio recordings, and transcripts of interactive conver-
sations. The ephemeral mixes everywhere with works of lasting importance’.

In short, the Net is not a digital library. But if it is to continue to grow and thrive
as a new means of communication, something very much like traditional library services
will be needed to organize, access and preserve networked information. Even then, the
Net will not resemble a traditional library, because its contents are more widely dispers-
ed than a standard collection. Consequently, the librarian’s classification and selection
skills must be complemented by the computer scientist’s ability to automate the task of
indexing and storing information. Only a synthesis of the differing perspectives brought
by both professions will allow this new medium to remain viable*.

At the moment, computer technology bears most of the responsibility for organi-
zing information on the Internet. In theory, software that automatically classifies and
indexes collections of digital data can address the glut of information on the Net—and
the inability of human indexers and bibliographers to cope with it’. Automating infor-

mation access has the advantage of directly exploiting the rapidly dropping costs of com-
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puters and avoiding the high expense and delays of human indexing.

But, as anyone who has ever sought information on the Web knows, these automa-
ted tools categorize information differently than people do. In one sense, the job per-
formed by the various indexing and cataloguing tools known as search engines is highly
democratic®. Machine-based approaches provide uniform and equal access to all the in-
formation on the Net. In practice, this electronic egalitarianism can prove a mixed bless-
ing. Web “surfers” who type in a search request are often overwhelmed by thousands of
responses. The search results frequently contain references to irrelevant Web sites’

while leaving out others that hold important material.
Crawling the Web

The nature of electronic indexing can be understood by examining the way Web
search engines, such as Lycos or Digital Equipment Corporation’s Alta Vista, construct
indexes and find information requested by a user®. Periodically, they dispatch programs
(sometimes referred to as Web crawlers, spiders or indexing robots) to every site they
can identify on the Web—each site being a set of documents, called pages, that can be
accessed over the network. The Web crawlers download and then examine these pages
and extract indexing information that can be used to describe them, This process—de-
tails of which vary among search engines—may include simply locating most of the
words that appear in Web pages or performing sophisticated analyses to identify key
words and phrases. These data are then stored in the search engine’s database, along
with an address, termed a uniform resource locator (URL), that represents where the
file resides. A user then deploys a browser, such as the familiar Netscape, to submit
queries to the search engine’s database. The query produces a list of Web resources, the
URLs that can be clicked on to connect to the sites identified by the search.

Existing search engines service millions of queries a day. Yet it has become clear
that they are less than ideal for retrieving an ever growing body of information on the
Web. In contrast to human indexers, automated programs have difficulty identifying
characteristics of a document such as its overall theme or its genre—whether it is a poem
or a play, or even an advertisement.

The Web, moreover, still lacks standards that would facilitate automated indexing.
As a result, documents on the Web are not structured so that programs can reliably ex-
tract the routine information that a human indexer might find through a cursory inspec-
tion: author, date of publication, length of text and subject matter (This information is
known as metadata). A Web crawler might turn up the desired article authored by Jane
Doe. But it might also find thousands of other articles in which such a common name is
mentioned in the text or in a bibliographic reference.

Publishers sometimes abuse the indiscriminate character of automated indexing. A

Web site can bias the selection process to attract attention to itself by repeating within a
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document a word, such as “sex,” that is known to be queried often. The reason: a
search engine will display first the URLs for the documents that mention a search term
most frequently. In contrast, humans can easily see around simpleminded tricks.

The professional indexer can describe the components of individual pages of all sorts
(from text to video) and can clarify how those parts fit together into a database of infor-
mation. Civil War photographs, for example, might form part of a collection that also
includes period music and soldier diaries. A human indexer can describe a site’s rules for
the collection and retention of programs in, say, an archive that stores Macintosh soft-
ware’, Analyses of a site’s purpose, history and policies are beyond the capabilities of
crawler program.

Another drawback of automated indexing is that most search engines recognize text
only. The intense interest in the Web, though, has come about because of the medium’s
ability to display images, whether graphics or video clips'®. Some research has moved
forward toward finding colors or patterns within images (see box on next two pages).
But no program can deduce the underlying meaning and cultural significance of an image
(for example, that a group of men dining represents the Last Supper).

At the same time, the way information is structured on the Web is changing so that
it often cannot be examined by Web crawlers''. Many Web pages are no longer static
files that can be analyzed and indexed by such programs. In many cases, the information
displayed in a document is computed by the Web site during a search in response to the
user’s request. The site might assemble a map, a table and a text document from differ-
ent areas of its database, a disparate collection of information that conforms to the user's
query. A newspaper's Web site, for instance, might allow a reader to specify that only
stories on the oil-equipment business be displayed in a personalized version of the paper.
The database of stories from which this document is put together could not be searched
by a Web crawler that visits the site.

A growing body of research has attempted to address some of the problems involved
with automated classification methods. One approach seeks to attach metadata to files so
that indexing systems can collect this information, The most advanced effort is the Dub-
lin Core Metadata program and an affiliated endeavor, the Warwick Framework—the
first named after a workshop in Dublin, Ohio, the other for a colloquy in Warwick,
England. The workshops have defined a set of metadata elements that are simpler than
those in traditional library cataloguing and have also created methods for incorporating
them within pages on the Web.

Categorization of metadata might range from title or author to type of document
(text or video, for instance). Either automated indexing software or humans may derive
the metadata, which can then be attached to a Web page for retrieval by a crawler. Pre-
cise and detailed human annotations can provide a more in-depth characterization of a

page than can an automated indexing program alone.
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Where costs can be justified, human indexers have begun the laborious task of com-
piling bibliographies of some Web sites. The Yahoo database, a commercial venture,
classifies sites by broad subject area. And a research project at the University of Michi-
gan is one of several efforts to develop more formal descriptions of sites that contain ma-

terial of scholarly interest.
Not Just a Library

The extent to which either human classification skills or automated indexing and
searching strategies are needed will depend on the people who use the Internet and on
the business prospects for publishers'?. For many communities of scholars, the model of
an organized collection—a digital library—still remains relevant. For other groups, an
uncontrolled, democratic medium may provide the best vehicle for information dissemi-
nation. Some users, from financial analysts to spies, want comprehensive access to raw
databases of information, free of any controls or editing. For them, standard search en-
gines provide real benefits because they forgo any selective filtering of data.

The diversity of materials on the Net goes far beyond the scope of the traditional li-
brary. A library does not provide quality rankings of the works in a collection. Because
of the greater volume of networked information, Net users want guidance about where
to spend the limited amount of time they have to research a subject. They may need to
know the three “best” documents for a given purpose. They want this information with-
out paying the costs of employing humans to critique the myriad Web sites. One solution
that again calls for human involvement is to share judgments about what is worthwhile.
Software-based rating systems have begun to let users describe the quality of particular
Web sites (see “Filtering Information on the Internet,” by Paul Resnick, page 62).

Software tools search the Internet and also separate the good from the bad. New
programs may be needed, though, to ease the burden of feeding the crawlers that re-
peatedly scan Web sites. Some Web site managers have reported that their computers
are spending enormous amounts of time in providing crawlers with information to index,
instead of servicing the people they hope to attract with their offerings.

To address this issue, Mike Schwartz and his colleagues at the University of Colo-
rado at Boulder developed software, called Harvest, that lets a Web site compile inde-
xing data for the pages it holds and to ship the information on request to the Web sites
for the various search engines. In so doing, Harvest’'s automated indexing program, or
gatherer, can avoid having a Web crawler export the entire contents of a given site
across the network.

Crawler programs bring a copy of each page back to their home sites to extract the
terms that make up an index, a process that consumes a great deal of network capacity
(bandwidth)*®. The gatherer, instead, sends only a file of indexing terms. Moreover, it

exports only information about those pages that have been altered since they were last
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accessed, thus alleviating the load on the network and the computers tied to it.

Gatherers might also serve a different function. They may give publishers a frame-
work to restrict the information that gets exported from their Web sites. This degree of
control is needed because the Web has begun to evolve beyond a distribution medium for
free information. Increasingly, it facilitates access to proprietary information that is fur-
nished for a fee. This material may not be open for the perusal of Web crawlers. Gath-
erers, though, could distribute only the information that publishers wish to make avail-
able, such as links to summaries or samples of the information stored at a site.

As the Net matures, the decision to opt for a given information collection method
will depend mostly on users. For which users will it then come to resemble a library,
with a structured approach to building collections? And for whom will it remain anar-
chic, with access supplied by automated systems™ ?

Users willing to pay a fee to underwrite the work of authors, publishers, indexers
and reviewers can sustain the tradition of the library”®. In cases where information is
furnished without charge or is advertiser supported, low-cost computer-based indexing
will most likely dominate—the same unstructured environment that characterizes much
of the contemporary Internet. Thus, social and economic issues, rather than technologi-
cal ones, will exert the greatest influence in shaping the future of information retrieval

on the Internet.

New Words

anarchy[ 'eenaki | 7. absence of government or control; disorder; confusion
TBUFRE , TR IREL

internet[ 'intonet |[ 45 | n. international net [E x5 BX R

multimedia[ 'malti'mi:djo | adj. LT FBH, 25 A

retrieval ri'trirval | n. act of finding and bringing in 3 [B], H#E . 6R

evolve[ i'volv ] v. develop naturally and gradually Z#E i%

chaotic kei'otik | adj. in a state of chaos; completely disorganized 4t F B &L
REH, EEXBFH

repository| ri'poziteri | n. place where things are stored or may be found, esp. a

_ warehouse or museum fi# B2 A7 ) fts B9 AL BT, AR

CE. HYE

video[ 'vidiou | n. recording or broadcasting of moving pictures, as dis-
tinct from sound, by using television Hi 4}, HL 4L 1%,
B PR AR

audio[ 'adisu | adj. of hearing or sound MF 36, B &

transcript] 'treenskript | n. written or recorded copy of what has been said or writ-
ten PP, FA
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interactive[  intor'sektiv | adj.

ephemerall i'femoral | adj.

thrive[ Oraiv | ©.

access| 'sekses | .

network[ 'netwak | n.
disperse] dis'pois | v.

classification[ kleesifi'keifon | 7.

complement[ 'komplment | .
automate| 'otomeit | v.

index| 'indeks] v.
synthesis[ 'sinfisis | 7.

differ( 'difa] w.
viable[ 'vaiobl] adj.

glut[ glat ] 7.

inability[ ina'biliti | 7.
indexer| in'dekso | 7.
bibliographer{ bibli'ografa | 7.
categorize[ 'keetigoraiz | .
mniform[ 'jumniform | adj.

egalitarianism(_jiggeli'tearianizom | n.

overwhelm[ 'suva'welm | vt.

periodically[ piori'odikali] adw.

extract[ iks'treekt | vt.

locate] lou'keit | vt.

database[ 'deitabeis | 7.

allowing a continuous two-way transfer of information

between a computer and the person using it 3¢ 5 3/ ,

- ABLXTERY

living, lasting, etc. for a very short time (4:7F . FF%E
S EEN

grow or develop well and vigorously; prosper £} i
K. EPRRE Ex

get information from or put information into (a com-
puter file) FFRGHEHLH)

W £ = 5t

(cause to) go in different directions; break up 8, H
I

KR

combine well (and of contrastingly) with (sth.) to
form a whole 5 (24 45-& Gl S AH D

cause (sth. ) to operate by automation {f (3 :FH¥)) B
SR

make an index for sth. HEEYHET]

combining of separate parts, elements, etc. to form a
complex whole Z5i 6, 456

not be the same; be unlike A&, A%

able to exist; capable of surviving B4 FFHT, BETE T 2=
i

supply in excess of demand 3 & it

being unable; lack of power or means JCRE 17, L /1 &
WETIA

SE 2 EVNS O EE < EIN

the same; not varying in form, quality, etc. #8 R #9,
— R, B MR SE AR

equality 4§

cause to feel confused or embarrassed; weigh down;
submerge # &, EE, BEH

occurring or appearing at regular intervals & #i, J&
A3

take or get out (usu. with effort or by force) #& B,k

i
discover, show, the position of % ««--- ML E, I8
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deploy] diploi | ©.
browser| br'auzs | n.

submit( sab'mit | .
query[ 'kwiari ] 7.
click klik | oz,

genre[ 3aiyr | 7.
standard| 'steendad | 7.

reliably[ ri'laiobli | adv.
cursory[ 'kasori | adj.

inspection[ in'spekfon ] n.
metadatal metadeits | .

indiscriminate[ ;indis'kriminit | adj.

bias[ 'baias | vt.

simpleminded| 'simpl'maindid | adj.

clarify[ 'kleerifai | .

period| 'pioriad | n.
retention[ ri'tenfon | n.
archive[ 'akaiv ] 7.
graphic[ 'greefik | adj.
clip[ klip ]| =

deduce[ di'djuis | vz,

static[ 'steetik | adj.
_ disparate[ 'disporit | adj.

specify[ 'spesifai | wz.

personalize[ 'paisonslaiz ] wz.
affiliate[ o'filieit ] .
endeavor| in'deva] n.

framework| 'freimwak | n.

(cause to) spread out (f#i) @ opodle
PR ‘

put forward for opinion, discussion, decision, etc, (fit
YEVFE e R E ST R

question, esp. one raising a doubt about the truth of
sth. [AJER CJUHE X I F Y L R AEFEEER)

R RE—F WSS, — S

kind, style Fp2s, = B¢

sth. used as a test or measure for weights, lengths,
qualities or for the required degree of excellence #5#E,
A

AT SE M, AT K b

(of working, reading etc. ) quick, hurried, done with-
out attention to details (T4 . FIESE) Z94E (Y , FHL B )
careful examination ¥ #f , L2

TOEAE

acting, given without care or taste A4 FLIEHB,
A Ik

give a bias to, influence {774 I , (45T 2] — J5
ingenuous, unsophisticated 3k i fa] 2 Y

make or become clear, make free from impurities ¥
H. A

KB

TRFF, R B

PR AREEL

of writing, drawing and painting 55 [ , 22 [ 1)

L2

arrive at (knowledge, a theory, etc.) by reasoning
(from facts) ; reach a conclusion (AR #5355 35) #Ei6 .18
tHE5ie

at rest, in a state of balance ## 1l , # AR

that cannot be compared in quality, amount, kind,

etc. essentially different (5 . 508 . #EE) A 0]

B ARARIA

mention definitely, give the name or details of #55€ » %%
B, A

Y ah EAr i 4 (B S)

(H AR EES) KR

effort, attempt 3% 17,{HE

HEZR, 55H4
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colloquy[ 'kolokwi ] 7.
define[ di'fain | vr.
incorporate[ in'koporeit | ©.

derive[ di'raiv] .
annotation| ;genau'teifon | 7.

in-depth[ 'in'depd | adj.

characterization[ keeriktorai'zeifon ] n.

compile[ kom 'pail | vz.
venture| 'vent[o] n.

scholarly[ 'skolali | adj.

prospect| 'prospekt | n.
dissemination| di;semi'neifon ] n.

forgol fo:'gou | wr.
diversity[ dai'vasiti | n.
ranking[ 'reenkin | 7.
critique[ kri'tik ] n.
myriad[ 'miriad] 7.
rating[ 'reitig | n.

issue[ 'isjuz ] n.
bandwidth[ 'beendwid6 ] n.
alleviate[ o'lizvieit ] .

restrict[ ris'trikt | oz,
distribution[ distri'bju:fen ] 7.
increasingly[ in'krisigli | adv.
proprietary| pro'praistori | adj.

furnish[ 'famif | vz.
perusal[ po'ruizal | n.
given[ 'givn] adj.

will[ wil ] oz

underwrite[ 'andorait | vz
reviewer| ri'viua] n.
sustain[ sos'tein | 2.
exert[ ig'zatt | .

Wik AXE RS M EE
explain the meaning of fffg+«+ IR, FEX

make, become, united in one body or group ({#i) %%

D D
ArA

get 133

note or comment 738, {Efi#

HTAR, BIER

ECTN b3 £

collect (information) and arrange (in a book, list,
etc. ) 185 (YEED H-40 8 (. K5, il
undertaking in which there is risk § &, § B3, /&
b4~

having or showing much learning %‘%[’]Hﬁ
() AT RERLA E B A

distributing or spreading widely (ideas, doctrines,
etc. ) f&4%, B (BB L

do without; give up $#4 , i3

the state of being diverse; variety 4, AN [7]

position in a scale, category or class %%, i |2
critical essay or review H#tPFEH)CF, TEE

very great number i K$(E

class, classification 2 2% , & 5,433

question that arises for discussion 5| #i+£ /) o] &
B FEBE , 3877 5L B

make (pain, suffering) less or easier to bear {8 ()
AR G

limit; keep within limits PRl , 215

S BC A3 AR B AT B R A A BRPRAS

more and more Z ¥ , ¥ b

owned or controlled by sb. ; held as property 74 5 /9,
ERH, AR

supply or provide f{t%;

act of reading carefully 4Hi:E

FER , —E M

ﬁﬁk’ybt‘g

R RE FERE PR

WeE , BIHEE

keep up, maintain 37 ¥, 4EF

put forth, bring into use %% ,1a i
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Phrases and Expressions

characterize as. . . BA R
stand up EZ5g L 5o RlLLLD s S A5
cope with TEG N, BB AL B
in one sense FERRE S B
Web site Z5i1S

Web crawler iR

indexing robot W A%

uniform resource locator (URL) Gi—RRENLRR
Web resources M _E BT IR

subject matter B 18

come about [ 2, W]

on request to Sl HEEK

Notes to the Text

1. &30k B(Pl2£3E H ) Scienti fic American (1997, 3)Z¢i& . YE# Clifford Lynch, B f1

FHEHHE A s

2. The Internet—and particularly its collection of multimedia resources known as the

World Wide Web—was not designed to support the organized publication and retriev-
al of information, as libraries are. FH$EM——IL H 2T IR A2 BKE B M5 £ i
VTR, HAGEBIE—F. EHFARNT A FAHEN R LR ZRE BT
Wit .

(1) World Wide Web 23R1{5 B , J2& R4 o b & SR B (R AR 43, AT Bk WWW B Web,
(2) “as libraries are” &—/~4 B& /0], J5 TH 4 B& B &R 43 & “ designed to support the or-

ganized publication and retrieval of information”, XZ&—/RIEMA].

. The ephemeral mixes everywhere with works of lasting importance. B4 %8 Fi& Y
5 BHMEA KRARFMENERIRSRE—E. '

A4] ) £18 & The ephemeral, ephemeral 21F 218 “45 8 #9”, the ephemeral &4
WERH L #RBAEEERHERNER”. XAl the old F#R“EAN”, the rich BAR“EAN”
Rl —F .

. Only a synthesis of the differing ‘perspectives brought by both professions will allow

this new medium to remain viable. R4 X R EEF BA AR T B ELS S

R, A BRI R BT A FE T 2 ..

(1) A<A)H) F1EH 4 2 “Only a synthesis. . . both professions”, H:H1“of the differing
perspectives”f&1fi“a synthesis”, fij “brought by both professions” X f&#fi“the dif-

fering perspectives”,
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(2) differing R3hid differ GUBIZES TG, ALERTE B AME T, il different [, &
fffi perspectives,

5. In theory, software that automatically classifies and indexes collections of digital data
can address the glut of information on the Net—and the inability of human indexers
and bibliographers to cope with it. MIEE 8, W FEARE S B 3h 5 LKAPRT | HIEK
1REEE ot BRI 5 BAE R AR _EdEht——X — s A% H A i fFR5| A R st
REH 77 .

7E F 15 M /A)“that automatically classifies and indexes collections of digital data”

i, “classifies and indexes” & 371 1H1E , “collections of digital data” B EiE,

6. In one sense, the job performed by the various indexing and cataloguing tools known
as search engines is highly democratic. MIEFPE X _F i, XS FR R R as i) & Fh H
HRBEM T XN TRMBEEIETRE.,

(1) in one sense R A] S5 i in a (some) sense, TR “TEHETE X 7, tbin:In a sense
you're right in refusing to join that club. ZEFERP & X, RIELE it AFBME R FH
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(2) search engines %K 4%, H TH T HWBERT|.

7. Web sites Pt

8. The nature of electronic indexing can be understood by examing the way Web search

engines, such as Lycos or Digital Equipment Corporation’s Alta Vista, construct in-
dexes and find information requested by a user. ifiid## Lycos ﬁﬁ?ﬁ%é}fﬂo £1]
Alta Vista SFH-BIR ENTEN RS I MRB P ERE B H X, RITTLLT f#d
THRBRTINHRE.

AAIH) F A1 #4r2“ The nature of electronic indexing can be understood”, “by
the way”{E i Z0R1E , T E 5 ) “Web search engines, ... by a user”/&“the way” €
BN, EXNEIBEMNAF, “Web search engines” /& ¥ 15, “such as. .. Alta Vista” &
WA, FTARZEH, “construct indexes” F1“find information” & 3 51 1§ i& , “requested
by a user”&“information” ) & .

9. A human indexer can describe a site’s rules for the collection and retention of pro-
grams in, say, an archive that stores Macintosh software. A 2&%q H 51 BESE A M 4k
WS FIRAERR P RO AL , L ANTEFF i Macintosh {49 SCRS B R FF
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10. The intense interest in the Web, though, has come about because of the medium’s

ability to display images, whether graphics or video clips. #R1, H4&FRILE A=A He
BT E T BB BB, AMERERT R FERIE.

A F 15542 “The intense interest in the Web”, 1815 #8472 “has come a-
bout”, “though” £/R A Ml _E A I K R . “because of. . . video clips” & J& 4R
1%, HA “whether graphics or video clips”+&“images” fi [@ {715 , % FH 7 4h FE D880 .

11. At the same time, the way information is structured on the Web is changing so that

it often cannot be examined by Web crawlers. [Rff, {5 87 H %M _E 84 8HF X7E

10 | MILITARY SCIENCE ENGLISH



