A Proposal for an ACM Computing Portal

S G Governing Board Portal Committee®

September 21, 1999

Abstract

We propose a new ACM service, tH&CM Computing Portal. This is a web-based repository of
bibliographic information of all the computing litgure. It will provide pointers from each bibliagrhic
entry to the digitized version of the relevant bop&per, or article, if it resides on the World &id/eb.
The ACM Computing Portal is an update and enhanoewfehe ACMGuide to Computing Literature, as
well as an entry into the ACM Digital Library. Iah as goals qualitatively increasing the effectgsnof
scientific research into computing, continuing tage ACM as the premier scientific and educational
organization for computing, increasing service @M and the SIGs to the computing community, and
providing a concrete illustration of the scope ofmputer science by showing the range of the puddish
literature. The recent availability of underlyingchnologies, specifically inexpensive scanning @@R,
inexpensive disk space, pervasive access to thédwade web, and inexpensive, high-capacity CD-
ROMs, make it possible to consider capturing thireeromputer science corpus and making it avaslabl
for search and retrieval. The catalysts for thidemvor are the ACM Council, the SIG Governing Board
and the ACM Publications Board.

! The ACM SIG Governing Board Portal Committee cetssbf Richard Snodgrass (chair), Department of
Computer Science, University of Arizona, Tucson, ,AZs@cs.arizona.eduSteven Cunningham,
Department of Computer Science, California State ivélsity, Stanislaus, Turlock, CA,
rsc@castor.csustan.ed@arol Hutchins, Courant Institute of Mathemati€aiences Library, New York,
NY, carol.hutchins@nyu.eduRobert Krovetz, Computer Science Division, NECs&ech Institute,
Princeton, NJ,krovetz@research.nj.nec.conMichael Ley, Informatik, Universitat Trier, Germg
ley@uni-trier.de Andreas Paepcke, Stanford University, Stanfordl, Gaepcke@cs.stanford.edkathy
Preas, KP Publications on CDROM, Palo Alto, ®Athy@kppubs.conBernard Rous, Deputy Director of
Publications and Electronic Publishing Program &g ACM, New York, NY,rous@acm.organd
Charles Viles, School of Information and LibraryieSwe, University of North Carolina, Chapel HillON
viles@cs.unc.edu




Table of Contents

1 TheVision 3
1.1 Step 1 Bibliographic Entries 3
1.2 Step 2 Abstracts and Keywords 4
1.3 Step 3 Full Text and Bit-mapped Images 4
1.4 Step 4 Citation Linking 5

2 Demonstration 5

3 Realizing the Computing Portal 17
3.1 Scope 17
3.2 Step 1 Bibliographic Entries 18
3.3 Step 2 Keywords and Abstracts 19
3.4 Step 3 Full Text and Bit-mapped Images 20
3.5 Step 4 Citation Linking 22
3.6 Time Frame 22
3.7 Maintenance 22

4  Open Architecture 23

5 Previous Efforts 23

6 Summary 24

7 TheNext Step 24




1 The Vision

The eventual goal, which is admittedly unattainabléhe near-, or even medium-, term, is to comsteu
electronic repository ofll computing literature, books, journal articles, femance papers, and magazine
articles, in digital form. The initial portion, wth is possible in the medium term, is a database of
bibliographic information, informally termed the GM Computing Portal,” that will provide a pointer
from each bibliographic entry to the digitized versof the relevant book, paper, or article, ifasides on
the World Wide Web. Configurations of the databagkinclude the collected works of each authdre t
collected works of each source (e.g., journal, emrice proceedings), the papers cited by a paticul
paper, and the papers that cite a particular paper.

Four primary objectives motivate this proposal. Tiret is to qualitatively increase effectivenesk o
scientific research into computing and increaseolsebhip among computing scientists. We want to
continue to place ACM as the premier scientific &ddcational organization for computing. Thirdlyet
portal will increase service of ACM and the SIGstlie computing community. Finally, the portal will
provide an illustration of the scope of computeesce by showing the range of the published liteeat

The desire is for the Computing Portal to becdheepoint of entry to the computing literature stoied

the World Wide Web. By providing a comprehensiveablase, ACM and its SIGs will come to be viewed
as the central provider of access to this litemtdis initial search should remain free to aknss the
majority of whom are not (yet!) ACM members. A feased search engine will be used much less than one
that is free. The second motivator is to encouragdishers to make their copyrighted material adé

on the web (whether free or for a fee). As the amaof material easily accessible on the web viamtral
source increases, material not on the web will pedmparison much more difficult to obtain, andghu
less likely to be cited. This will result in incsssd pressure from the scientific community on those
publishers to make their material easily accessibhe third goal derives from ACM'’s role as a stién
society: to qualitatively improve the effectivenedsscholarship in computing. This also arguesffee
access by all scholars to the Computing Portalallinpeople and publishers will be more likely to
contribute material to a freely available resouthan to one that appears to monetarily benefit the
sponsoring organization.

Note: Several have raised the valid point we need think more about whether the Computing Portal
should be free, and also develop a viable busines®del for its continuing support. Only after such a
model exists can the decision about cost of accégsmade. It is important to ensure a quality produt
and adequate support for continuing to maintain it.

We envision a four-step process in populating ti@VAComputing Portal, hereafter referred to simpy a
“the portal.”

1.1 Step 1 Bibliographic Entries

In this first stage the initial bibliographic datse will be collected, of all computing journalenterences,
workshops, technical bulletins, and relevant boakd magazine articles. This would cover the entire
history of computing, from roughly 1940 to 2000.tfpolating backwards from the current rate of
creation of computing papers, we arrive at a ballfigure of one million items over this peridd.

2 Here are some numbers. Concerning journal papkeese are about 95K pages of ACM journals
(transactionsJACM, CACM) from 1947 to 1990. This translates to very royghk papers. There are 522
individual journals in the Directory of Computeri@uce Journals. If each journal publishes 40 a&gigler
year, this analysis yields an estimate of 20K jaurarticles a year. Concerning conference papers,
approximately 75K pages of conference articles warblished in proceedings from ACM during the
period from 1985 to 1990. This translates very fygo 1K ACM conference papers per year. Conceynin



These one million entries would be available farsking without cost to anyone with a World Wide We
connection. Additionally, ACM may issue print or BIDM versions, for use during travel or when World
Wide Web connections are slow, unavailable, ordostly. (An example is th6lGMOD Anthology CD-
ROM series, the first volume of which contains soii®,000 bibliographic entries on its initial CD-
ROM.) Each located entry would be available in ipiét formats, including some combination of html,
BiBTeX, refer, Microsoft Word, and endnote.

We hope to have fairly complete coverage of thetlas decades of material by December 2000.

1.2 Step 2 Abstracts and Keywords

Either during or after step 1, abstracts and kegwdor the entries in the portal will be gather&dstracts
require care. As they are part of the paper, thieyoften covered by the article’s copyright. Soing, not

all, publishers allow abstracts to appear in ctibexs. Some abstracting services, such as INSPEGlog
legions of domain experts to write suitable abstraClearly, ACM cannot take this route, and so we
attempt only to provide abstracts that are freghilable to ACM.

Keywords also present challenges. Keywords aregdatte paper, and so their use may also be redric
by copyright. Even the most unfettered examplet, tfigpapers published by ACM, with copyright held b
ACM, are problematic, in that the ACM classificatischeme has evolved over the years, with the very
semantics of some keywords changing over that tithe. portal should take a middle ground approach,
balancing comprehensiveness and coverage with cost.

1.3 Step 3 Full Text and Bit-mapped Images

When possible, ACM should collect the full textezfch paper for use in searching and citation lgpKsee
the next step), and for analyses such as develof@rigons and classification maps possibly for
presentation to users. For those papers whoseigbpys held by ACM, full text is readily availabl&or
the vast majority of the corpus, for which copytigh held elsewhere, negotiations with the copyrigh
holder may encourage digitization and availabiityull text.

It is important to differentiate the Computing Rdrtwhich is comprised of the bibliographic entries
auxiliary information such as URLs and citationsd andexes into those entries created from thetéud

of the papers, from the papers themselves and diigital versions of those papers that may residéhen
World Wide Web in public or proprietary digital lidries. The portal is exactly that, an access pmint
discover the existence of relevant papers anddatéowhere on the net those papers reside. Thuke wh
populating the ACM Digital Library is a useful goatl is in most regards an activity separate fréma t
portal, except that a populated ACM DL provideshiyguseful full text from which bibliographic engs,
citations, and indexes can be constructed.

bibliographic entries, thACM Guide to Computing Literature starting with 2K entries in 1976 (just those
items reviewed iPACM Computing Reviews) but has expanded in an effort to provide a coimgmsive
bibliography of the research literature. It now s@dbout 25K entries per year, classified with theMA
Computing Classification System (CC®ww.acm.org/clas}/categories and subject descriptors. The
coverage is primarily journal and proceedings ditere, but the Guide also includes books (16K),
dissertations (13K) and technical reports (1K).r&blating from a rate of 25K per year over 60 gear
yields a ballpark figure of 1.5M articles, but afurse the rate decreases substantially as onebgok&sn
time. There are 930K entries in the Collection afputer Science Bibliographies, with many duplicate
entries. The DBLP bibliographic database contai8@KLunique entries, with much overlap with ACM’s
bibliographic database.




Ideally, along with the full text, the bit-mappeadage of the pages of each paper can be also eulleict
retain formatting, equations, tables, and figusas.exact copy of the paper can then be generatech S
images can also provide structure on the full tedth as identifying the sections of the paper ¢iwwill
be more apparent in the bit-mapped image as gukgified boldface section title in a larger font).
Providing structure can be done manually or sertoraatically, at significant cost per page.

The bit-mapped images require much more disk sgapproximately 10-200KB per page) than the
bibliographic entry, or even the full text. Howeyézchnology continues to reduce this space overhea
Files generated automatically from the formattimyirse are much smaller than files generated from
scanned images. From the bit-mapped images, omti@abcter recognition (OCR) can vyield the fullttex
automatically. Manual retyping or future OCR adwcan improve the accuracy of the full text, witho
rescanning the original page version, if lossl@sage compression is employed. Note however that OCR
still degrades with inferior source. This tendsbtthe case with older material, particularly pcdgiions

like conference proceedings where fonts and stgeeveupplied by the author and varied greatly withi
and between articles.

While publishers may be willing to make the fulkteof the articles in their journals and conference
available to ACM for use in indexing, they will lastifiably much more protective of formatted (e.g.
PDF, postscript, SGML) or bit-mapped images of ¢heapers. And again, we emphasize that the forthatte
images are distinct from the portal, though celyashould be referenced by the portal.

We hope to have fully populated the ACM Digital taby, with some materials going back to the 1940’s,
by December 2000.

1.4 Step 4 Citation Linking

From the full text of a paper, or via selectiveypaétg, the bibliography of the paper may be acqlire
From this bibliography, an out-linking analysis ciaentify (or create) the bibliographic entry ofcka
paper referenced by this paper. Following this ysia) the database can be inverted to identify the
bibliographic entries of papers referencing thigpgra Both lists of references are highly useful to
researchers. Additionally, the citation graph carubed for various analyses, such as knowledgesubff
studies. As a simplistic example, an initial ansysf some 30,000 citations in tf88GMOD Anthology
identified the most-referenced database papgstp:f/www.acm.org/sigmod/dblp/db/about/top.htniNot
surprisingly, the top-scoring one was Cod@ACM article introducing the relational model. In fatite
first ten journal/conference papers in this lig found in ACM publications.

The citations themselves represent a difficult lbase problem. The 1M papers imply 10M-30M citations
The citations must be captured in standard meta{datats that enable the look-up, matching arkir
process, as well as citation searching mechanisms.

We hope to have the citations from the last tenrs/€8988-1998) of the ACM Digital Library linked by
December 2000. The remaining material in the ACNital Library (as well as some other articles via
their full text as provided by other publishers cfieally for indexing) should be in place by Dedeen
2001.

2 Demonstration

As an illustration of how the portal may appearthe user, we show a sample session withAG#

S GMOD Anthology, a project in progress by ACM SIGMOD in cooperatinith the DBLP project at the
Universitat Trier (www.informatik.uni-trier.de/~ley/di/ The Anthology is a collection of CD-ROMs, five

of which were completed in May 1999, with another af about five disks to be distributed in Febyuar
2000. TheAnthology contains (a) some 130,000 bibliographic entriedaibase and logic programming
papers, (b) the full set of papers from past prdoregs of a dozen-odd of the most prominent database




conferences, (c) some workshop papers, (d) pagrpdpm some prominent database journals, and (e)
electronic versions of four classic textbooks, ltota 70,000 pages of some 6,000 digitized papehe T
Anthology is sent free to all SIGMOD members, and is senasga wonderful tool for recruiting new
members. (The business model for the portal witlaubtedly be different.)

The papers are in PDF (Adobe’s portable documemdt), a file format containing both the bit-mapped
image in a lossless compressed TIFF format anduthéext obtained via OCR. The full text is indeke
allowing users to search over the entire collectlanFigure 1, we request the papers for whichténem
“wavelet” appears somewhere in the paper. (The Adobexing technology requires the PDF to be on the
same CD-ROM disk as the index, thus each CD-ROMag searched independently. SIGMOD plans to
issue a DVD-ROM version of thnthology in part to alleviate this limitation.)

+ Adobe Acrobat Search E3 |

Find Rezults Containing Text [E—
swavelet
Clear
Indexes. .
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Figure 1 Searching for "wavelet"

This request results in four papers, as showngurei 2. The search took only a few seconds, evaungtin
it was a full text search over 430 documents (®@IMB of PDF files). The search is over all textlie
paper, including title, abstract, bibliography, awtn captions and words within figures and tables.

! Search Reszultz

Title Found 4 out of 430 documents.

L] ] ot-Bia [ ; Tiation

o Cimensionalty Reduction for Similarity Searching in Dynamic Detabazes
o Fast Subsequence Matching in Time-Series Databazes

o Efficiertly Supporting &d Hoc Gueries in Large Datasets of Time Sequences

Figure 2 Papers containing the word "wavelet"

Clicking on the first paper listed brings up a i&p image of that paper, shown in Figure 3. Thisgenis
just as the paper appears in the proceedings,ingitances of “wavelet” are highlighted. (Due tcsthmhage
being reduced to fit in this paper, it is ratharrby here. On screen, or printed directly, it isamerisper.)
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Abstract

QJuery oplimization & an intepral part of relational
datahase management syeeems,  Ona important task
in query cptimization i seloctivity estimation, that is,
given a query P, we need to estimare Lhe Dractlon of
rocords in the database tha satisfly P Many com-
marcial database systoms malecain bistograma to ap-
proximate the frequency distribution of values in the
artribses of relations.

In this paper, we presemt a techniqoe based upon a
mltiresnhution JREEERdecompasition for bullding his-
tograms on the undeslying data distributions, with ap.
p]i_::.gti,ms toy dntnhowns, statistics, and simulation. His.
tograms huil: aa the cwmslative daca discetbutions gjw
wory good appraximatioas with lmited space usage. We
giva fast alyerithome for constructing histegrame and us-
ing them in an oo-line fachion for selectivity estima-
tiom, Our histograme also provide guick appraximate
anewers to OLAP queries whon the exact answers are
not pequired, Chur method captures the joint distribu.
tlon of multiple at=ributes sffectively, even when the at-
tribtes ara correlated. Experiments confi-m that our
histograms offer substantial bnproverents in accuracy
wrrer tancdom sampling and other previous approacaes
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1 Introduction

Several important compooents io o database manage
ment. aystem [DBMS) require accurste satimation of
the eslectivity of a given query. For example, query
optimnizers use it to evaluate the costs of different quary
exerution plans and choose the prefecred one.

The get of sredicates we are going to consider in this
g 15 the st of selection :[wr.in‘e, TS I:artiu:|La.r: TR
prodicates of the forrm 0 < X < b, where X i8 & non-
nagative petribute of the domain of a ralation & and a
and b are constants. The st of equal predicates is the
subsat. of the cange prodicazes that hive @ ~ b The set
af sne.side ronge predicetes 1s the gpecia’ ease of range
predicates in whick a = —eo or | = .

We adopt the notations in [L6] to describe the dita
digteibutions and varlose histograms. The dotain I =
{0,1,2 ..., N—1} of an atiributa X le the et of all
pustible values of X. The value sed V C D consists of
the = diseinct wdues of X that are actually present in
reation H, Let oy < ag < ooe 2o, bo the novalers
uf ¥, Thgxprucd' ¥.u!'.| is defned as & = 4 — .
(W tabe ag = o and », = 1) The freguency f ol v
iz the um:u'her of tuples in whick X has value vy, The
cumulative frequency o of v 13 the nu.mber of tuples
t € R with t.X < w; thar is, o = ifi- ‘The
data diseribution of X i the st of pairs 'TI— [, fu)
(e, 2l o bog, Fall The ewmwiatics dado distrdm-
Lo of X i.a tha set of pairs TT = {(vp.er), [va.en)

con gy )b The ertended cemulative data distribu-
tion of X, denoted by 757 i the comnlative data dis-
teibuation of TF extended over the entire domain 0 by
assigning zero frequercy to every value in 0 — 1/

2 Previous Approaches

The goal of any histogram s to accurately approxi-
mate the underlying distribution, Several different his-
tograms have been propased m the literature, Poosale

o al [VE 18 nremoge 5 taremaamr Ao eardare sl seer.

.

Figure 3 Selecting the first paper containing the wrd "wavelet"




Figures and tables and mathematics are renderedgube author specified, such as that showngdarEi
4. Words used in figures (such as “Error” and “tyege included in the full-text version, and iretimdex.
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Figure 1: Error tree for ¥ = 8
the 2-norm average error measure. However, for non-

Figure 4 A later page in that paper



Going to the citation page for this paper (Figujevee see the bibliographic information on the pape
along with the abstract, and (further down thisg)athe BiBTeX entry, entries in the bibliographiytioe
paper, and papers referencing this paper.
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Wavelet-Based Histograms for Selectivity Estimation.

Yossi Matias, Jeffrevy Scott Vitter, Min Wang: Wavelet-Based Histogratns for Selectivity Estimation. SIGMOD
Conference 1398: 443-459

Abstract

Query optirmzation 15 an mtegral part of relational database management systems. One important task i query

optirrization 13 selectivity estimation, that is, siven a query P, we need to estimate the fraction of records in the

database that satisfy P. Many commercial database systems maintain histograms to approzimate the frequency
distribution of walues in the attributes of relations.

In thiz paper, we present a techmigque based upon a multwesolution wavelet decomposition for building listograms on
the undetlying data distributions, with applications to databases, statistics, and sitmilation. Histograms built on the
curnulative data distributions give very good approzmations with rited space usage, We give fast algorithms for
constructing histograms and usmg them m an on-line fashion for selectity estunation. Our lustograms also provide
quick approximate answers to OLAP queries when the exact answers are not required. Our method captures the joint
dhstribution of multiple attributes effectively, even when the attributes are correlated. Expenments confirm that our
histograms offer substantial improvements i accuracy over random sampling and other previous approaches.

Copyright @ 1925 by the ACM, Ie., used by permission. Fermission to make digital or hard copies is granted provided that
copies are nof mades or distributed for profif or direct commercial advanfage, and fhat copies show fhis nofice on the firsf page
or inifial sereen qf a display along with the full citation. LI

E| | Document: Done

Figure 5 The citation page for the Matias paper



Scrolling down (Figure 6) displays the referenaeghie paper’s bibliography. All references showa ar
pointers into the bibliographic database, and gpetinks. Those not shown (e.g., [1] and [2]) aot yet
in the bibliography database (they should stilshewn, without being hyperlinked.
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Figure 6 Scrolling down the Matias citation page,d the references
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We then scroll down further in the bibliographysieng at Figure 7.
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Clicking on reference [16] results in the citatjpage in Figure 8, for a paper by Viswanath Poosdlal.,
which is referenced by the Matias paper.
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Improved Histograms for Selectivity Estimation of
Range Predicates.

Viswanath Poosala Yannis E. Ioanmdis, Peter J. Haas, Eugene J. Shekdta: Improved Histograms for Selectiity
Estimation of Range Predicates. SIGMOD Conf 1996: 294-305

Abstract

Maty commercial database systems mantain histogtams to summarize the contents of relations and perrmit efficient
estunation of query result sizes and access plan costs. Although several types of lustograms have been proposed i the
past, there has never been a systematic study of all histogram aspects, the avalable choices for each aspect, and the
inpact of such choices on histogram effectiveness. In this paper, we provide a taxonomy of histograms that captures
all previously propozed histogram types and indicates many new possibilities. We mntroduce novel choices for several of
the taxonomy dimensions, and denve new lostogram types by combiung choices m effective ways, We also show how
sampling techriques can be uzed to reduce the cost of lustogram construction. Finally, we prezent results from an
empirical study of the proposed histogram types used m selectivity estimation of range predicates and identify the
histogram types that hawve the hest overall performance.

Copypright @ 1996 by the ACM, e, used by permission. Fermission fo make digital or hard copies {s granfed provided fhat
coples are not made or disfributed for profit or direct commercial advantage, and thaf copies show this nofice on the first page
or irmifial sereen of a display along with fhe full cifafion.

= |Document: Done

Figure 8 A paper referenced by the Matias paper
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Scrolling down this citation page to the referenbgdsection (Figure 9) shows that the original pafitth

in this list) indeed references this paper. Sudiwdod references are quite valuable to researduers
identify work building on a particular paper. Thalgo can indicate a pattern of propagation of keoge.
Even though it appeared only three years ago, tlesda paper has been referenced by quite a fegrgap
suggesting that it has been quite influential.

IGMOD Conf. 1996: 294-305 - Netscape
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= M. Seetha Lakshtri, Shaoyu Zhow Selectiwity Estitnation in Extensthle Databases - A Neural Networls
Approach. VLDE 1998: 23-627

= H V. Jagadish Mick Koudas, 2. Muthulrishnan Viswanath Poozala, Kenneth C. Zeveik, Torsten Suel: Optimal
Histograms with Quality Guarantees, VLDE 1998 275-236

= Michael J. Carey, Donald Eossmann: Reducing the Bralang Distance of an QL Query Engine, VLDE 1998
158-169

= Gurmeet Singh Manku, Sridhar Bajagopalan, Bruce G Lindsay: Approzimate Medians and other Quantiles in
One Pass and with Limited Memory, SIGMOD Conference 1998 426-435

= ¥ogsi Matas, Jeffrey Scott Vitter, Min Wang: Wavelet-Based Histograms for Selectivity Estimation. SIGMOD
Conference 1993: 448-459

= Nawin Kabra, Dawid J. DeWitt: Efficient Mid-Cuery Re-Optunization of Sub-Optimal Query Exzecution Plans,
SIGMOD Conference 1998: 106-117

= Phillip B. Gibbons, Yossi Matias: Mew Sampling-Based Sumtnary Statistics for Improving Approximate CQuery
Angwers. SIGMOD Conference 1998 331-342

= Burajt Chavdhur, Rajeev Motwary, Vivek R, Narasayya: Random Sampling for Histogram Construction: How
much 1z enough? SIGMOD Conference 1995 436-447

= Burajt Chavdhur An Overview of Query Optimization in Relational Systems. PODE 1395: 34-43

= Damel Barbard Wilham DulMouchel Chnstos Faloutsos, Peter J. Haas, Joseph M. Hellerstemn, Yanms E.
[oannidis, H. V. Jagadish, Theodore Johnson, Raymond T. N2 Viswanath Poosala, Kenneth 4. Ross, Kenneth
C. Sevcil The New Jersey Data Reduction Report. Data Ensineering Bulletin 2004): 3-45(1997)

= Viswanath Poozala, Vannis E. Toanmdis: Selectivity Estination Without the Attribute Value Independence
Azzumption. VLDE 1997 486-495

= Philip B. Gibbons, ¥ozs Matias, Viswanath Poozala; Fast Incremental Maintenance of Approzmate
Histograms. WLDE 1997 466-475

* Khaled Alsabt Sanjay Ranlka, Vineet Sinch: A One-Pass Alzorithm for Accurately Estumanng Quantules for d|
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Figure 9 The referenced-by portion of the citatiorpage for the Poosala paper
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Clicking on the author of a paper brings up thehaupage; Figure 10 shows that for Jeffrey Vitteho
co-authored the aforementioned paper with Yossiiddaind Min Wang. The author page provides a link
to the home page for that person (this link is enly generated manually, with maintenance an alsvio
concern); the author page is being augmented fodaccontact information such as the author's email
address and phone number. It also provides a clugical list of the author’s papers. The “EE” apfiag

to the left of an entry indicates that an “elecicaedition” is available for that paper. Generalgt edition

is a citation page that includes a link to therb#pped contents of the paper. For the rest, we tmpe
provide links into publishers’ digital librarie$,the paper is available on-line.
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Vitter: Modeling and Optimmizing A0 Throughput of Multiple Disks on a Bus (Summarny). SIGLETRICE
1995: 264265

a5 Yossi Matiag, JTeffrey Scott Vitter, Min Wang: Wavelet-Based Histograms for Selectivity Estimation.
SIGMOD Conference 109 448450

24 Lars Arge, Octavian Procopiue, Stidhat Ramaswamy, Torsten Suel Jeffrey Boott Vitter: Scalable
Sweeping-Based Spatial Toin, VLDE 1998: 570-581

E. Krishhan Jeffrey 3cott Vitter: Optimal Prediction for Prefetching in the Worst Case. SIARM T
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Figure 10 Jeffrey Vitter's author’s page
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Anecdotal evidence shows that many in the databasanunity use author pages extensively to locate
people, to check on a person’s recent or long-teroductivity prior to naming them to program
committees or editorial boards, and to requestigwnefor a journal submission.

As a comparison, INSPEC's fee-based bibliograpbarch allows one to search on author, title, jouona
conference title, subject (terms in the INSPEC @hess), keyword (words in titles, subjects and
conference titles), or INSPEC classification cod&earching for “Vitter” as an author yields 90
bibliographic entries on 8 pages, one of whichthisven in Figure 11.

= INSPEC Database - Netscape
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Figure 11 Searching INSPEC for author Vitter
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INSPEC lists just the title of each paper, which ba clicked to get more bibliographic informatidihis
initial listing of titles is less useful than ti@thology page, which is why many rarely use INSPEC, even
though it is provided free to some through theimkoinstitution. Some information, such as contact
information and the electronic edition, are notyied by INSPEC (instead, INSPEC indicates which
library in the University of Arizona system, whdi¢SPEC was run, has the paper, or helpfully suggest
using interlibrary loan to get a copy of the paper)

Interestingly, INSPEC lists only 3 papers for Jétter in 1998, whereas thénthology, a free service, lists
10 papers for that. Hitting “Next Page” on the INEEPpage four times yields the page shown in Fig2re
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Figure 12 A further page from INSPEC on author Vitter
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Interestingly, the year field of all of these ee#riis obviously erroneous. Comparing this with régff
Vitter's author page in th@nthology (Figure 10), we see that item 58 from the INSPEGep(“External
Memory Algorithms”) appears in the correct pladerti 88, in 1998) in thé&nthology page. Both searches,
the Anthology and INSPEC, turned up about 90 papers for Jeffitgr, though the coverage overlaps only
partially.

Our conclusion is that a portal derived from thedeloof the SGMOD Anthology may indeed be as
comprehensive in its coverage, more convenientsirpiesentation, richer in some of its content.(e.g
forward citation links) while not providing otheromtent (e.g., a restricted searching vocabulary,
professional abstracting), and much more availabjeyirtue of it being free, than the fee-based PEE
service.

Again, we have to be careful about this business mel. The fact that INSPEC costs a lot should serve
as a flag to us that even a cost-recovery model malctate that some fee be charged. On the other
hand, as we’'ll see below, the costs to create therfal will be far lower than those for INSPEC.

3 Realizing the Computing Portal

The portal will be a challenging project for ACM.Will work only if the various components, the SIG
the Publications Board, the Publications and Inftion Systems departments at ACM, and ACM Council
all contribute their resources and expertise.

While the process is articulated as a sequentigdssef four steps, in reality these steps shoulcupin
parallel, with the results of a step (e.g., extoactof citations from full text) feeding anotherept
(populating the digital bibliography).

3.1 Scope

An important initial question is, what should thertal include? The easy answer is that the pohalisl
include all relevant computing literature. Thigses other questions. Should this be restrictezbtoputer
science, or enlarged to include all aspects ofrinfdion technology? Should it be restricted to core
research literature, or be extended to includetanbal practitioner literature? Should it focuslyoon
current literature, or attempt to be comprehensiveluding all literature back 60 years? Which joais
should be included (as food for thought, should eceesider theJournal of Electronic Materials, the
Journal of Information Science, theJournal of Computational Physics, theJournal of New Music Research,

the Journal of Multivariate Analysis, thelnformation Resources Management Journal, Science)?

We recommend that pragmatics dictate the answersufinitial take is the following.

» The interests of the SIGs should ultimately detaerthe scope. Each SIG should identify the journals
conferences, and other resources most relevanhab $IG, with the portal comprised of the
combination of all of these resources. This apgrassentially defines “computing” to be the unidn o
the interests of the SIGs.

»  Gathering material from the last ten years (19999)9s the most important. As the rate of productio
has been increasing, this material will also bentfest voluminous. Gathering material from the prior
fifteen years (1975-1989) is also rather importémere is a good deal that was produced during that
time. The prior thirty-five years (1940-1974) isseémportant, and also represents a smaller anofunt
material. Nevertheless, many classic papers inrproming languages, compilers, and theory came
out of that time, and should be included. We raiyci@ation linking and the SIGs to identify what is
important.

» Certainly archival journal papers are the most irtgod publications to include in the portal.
Conference proceedings are also very importannasy of the ideas appeared there, and never made
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it into journals. Workshops tend to be trendierd aso are relatively less important. Technical
newsletters also fall into that category. Resedrabks are much less numerous, and so at least the
bibliographic information on them should be relativ easy to capture. We would like to include
relevant theses and dissertations. Trade pressstavekmore problematic. While some are useful, the
contents of many don't hold up well over time, dhd quality varies highly. These reservations apply
even more to trade magazines and newspapers. $efgeas out of date quickly and is notoriously
difficult to index, and so should not be included.

We should gather all the materials that make sémsethe portal, but we should not go to extracadyn
lengths to get materials that are difficult.

3.2 Step 1 Bibliographic Entries

One approach is to have each SIG be responsibleoftacting the relevant entries and for ensuring t
accuracy of the entries it contributes to the poithe SIG Portal Committee would coordinate, tduee
overlap between the SIGs. The SIG Governing Boaallsl provide or fund software for data entry,
validation, conversion, and duplicate detection,uge by all the SIGs.

Another approach requires less of each SIG, retpgeptimarily funds for the majority of the effaid be
done in a centralized manner.

Clearly, it is desirable to utilize the expertisel&nowledge of the field resident in each SIG. &mample,
people in an area can much more easily disambigugteor names, because they often know the authors
personally.

Starting with an estimate of 1 million computingrés, each SIG would be responsible for very rdyigh
30,000 entries, a manageable number.

There are many resources for collecting bibliogyagthe table of contents of conference proceedamgs
journals could be typed in and converted into theppr format. Clerical staff could do much of thadrk.
The SGMOD Anthology already includes some 130K entries; %M Guide to Computing Literature
contains 300K entries. The bibliographies of th&-8@ld papers currently residing in the ACM Digital
Library contain perhaps a million citations (seeps#), with many to the same influential articlgss the
ACM Digital Library expands (see step 3), this igse of citations will also grow. Note however that
citations are often incomplete. Nonetheless, it haypossible to harvest bibliographic entries frita
bibliography of the full-text version of articlesshen available.) The Collection of Computer Science
Bibliographies lttp:/linwww.ira.uka.de/bibliography/index.htjnicontains some 930K entries (again,
with much overlap), which could be used to che&kadhcuracy of the Portal entries. There are mamgrot
smaller bibliographic collectionshitp://www.library.cmu.edu/bySubject/CS+ECE/bibmhtprovides an
impressive list of such resources). Individual gedmave bibliographies that they may be willinggtee to
ACM for conversion and consolidation. Indeed, whamepossible the portal should utilize existing
volunteer efforts. Such an approach would signififabenefit from a freely accessible portal; peoate
much less likely to contribute to a portal thatytlleemselves or the community with which they idfgnt
would have to pay to use.

The bibliographic entry should provide all the stard fields (author(s), title, etc.) These formsitsuld
exploit the careful work done by librarians, foraexple in developing the MARC format. Several major
commercial and society publishers have agreed upagorototype XML DTD for the exchange of
bibliographic metadata for journal articles.

The bibliographic entry should also include anriné unique identifier, for use by within the bitjraphic
software. It would be useful to provide an extdsnaisible unique identifier, such aslnique Reference
Identifier (URI) or Digital Object Identifier (DOI), but only if available. ACM should not attpmto
impose a unique identifier on all the computingrtiture, but should adhere to any standards thsst &r
the future.
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Bibliographic entries should be stored in a datap#&s enable easy manipulation. Now that some DBMSs
support XML, it might make sense to store them &8_Xecords. The cost of acquiring and maintaining
the DBMS is an issue, especially if the backendhef portal is distributed, with portions provided b
different groups. The database should record thegmance of each field of each record, to trackgba

to these records.

The portal should support multiple output formats bibliographic entries. Relevant output formats
include BiBTeX, refer, endnote, MS Word, HTML andVX. XSL might be used to generate various
formats from XML data. Ideally the portal can pr@itools for popular word processing systems tooitnp
entries via the World Wide Web. Imagine includimgai paper you are writing citations identifying reeg

in the portal, and having the tool automaticallyvdtbad and format those entries into a bibliography

This information can be presented in a variety afysv Various search tools can provide lists ofviahe
entries, sorted by some relevance measure. (Ta¢hne iconcern that in searching several hundragstra
full-text articles, an unhelpfully large numberanticles may be returned from an unfocused seaFchm
individual entries found on these lists, the usan cequest related entries, again, ranked in some w
There should also be hierarchical searching thrdugytwords or the ACM CCS, as well as search over
identified bibliographic fields (e.g., author, ¢itl abstract, year). A variety of recomputed lists be
provided, including the following.

» Atrticles by each author. ACM should be able to mevevery author with a virtual and permanent
bibliographic home page, and allow the author wviole corrections to these entries, as well asslink
to his/her current site. An example of such a bimaphic home page may be found in 8:d&MOD
Anthology atwww.acm.org/sigmod/dblp/db/indices/a-tree/v/Vitaffrey Scott.html(Figure 10).

» Articles in a collection, such as a proceedingsamk or conference series.
» Articles by journal and year, by journal and volyrhg journal issue.

* Highly rated articles, such as the frequently citeddatabase articles
(www.acm.org/sigmod/dblp/db/about/top.hjml and the ACM S GMOD Digital Review
(data.cs.washington.edu/digrewhich reviews and recommends articles appearirthpe Computing
Research Repository, CoRR.

» SIG-specific portals over a relevant subset ofethigies.

If the article is available on the web, the biblaghic entry should provide a URL. This URL shordéer
the specific work; thus cooperation with publish&ysensure correct URLSs is important. Such a ficili
provides customers for cost-based digital libraribe ACM should use this to negotiate good territh w
publishers owning these digital libraries. The hapdhat with a complete repository of bibliographi
entries for the entire corpus, and that usersnaiitinely go to the portal first to find materialyen if that
material is distributed across many sites and ety digital libraries.

3.3 Step 2 Keywords and Abstracts

It makes sense for the SIGs to also collect théée.may need to acquire copyright permission, to be
negotiated by ACM HQ. As one source, the CollecttdnComputer Science Bibliographies has 100K
abstracts.

The challenge here will be to keep the collectiostadown, while maintaining acceptable accuracy. A
primary expense of commercial abstracting and imdpgervices is paying professionals to write auss
and index papers, which is very expensive. We shalistinguish between author-supplied keywords,
which are readily available, and professional indgxerms, which are extremely costly to generde.
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recommend that ACM not attempt to develop a prediassification scheme from a controlled vocabulary
or produce abstracts in-house, and instead relygions and abstracts provided by the authors. Thil AC
Computing Classification Scheme (There are nowetlversions, specified in 1964, 1991, and 1998.) is
very useful, and should definitely be used with 8@K entries now present in tHRCM Guide to
Computing Literature. It might make sense to apply this scheme ovee tirthe 700K expected additional
entries, but such classification should be attechpiely if possible in a cost-efficient manner. (One
additional problem is that the CCS has evolved dwee.) Full text searching partially alleviateg theed

for a controlled vocabulary of index terms. Alsbimight be possible to automatically extract indesms
from the full text, either from the beginning oktlarticle, where they are provided by the authordyy
simply extracting terms identified in some manreuseful from the body of the article.

3.4 Step 3 Full Text and Bit-mapped Images

We propose that the SIGs fund populating the ACMital Library, creating a PDF file for each journal
conference, and newsletter article. (As in Secti@ we emphasize that the documents in the ACMt&ig
Library are logically separate from the portal, g¥hiconsists of bibliographic entries that includelLs
into the ACM Digital Library, as well as into thibilaries of other publishers.) Each page will bensed,
to create a TIFF image, which can be OCRed to medull text, at 95-99% accuracy, termedPRF-
wrapped TIFF with hidden OCR. This will cost about $1.00 per page. (Going toMiGor XML and
increasing the accuracy to 99.9% would cost $84#0page, which is prohibitive.) There are abolBKL 2
pages of ACM journals, 275K pages of conference aadkshop proceedings, and 120K pages of
newsletters, for a total of about 550K pages dggizhtion cost of $600K, or an average of $20K B&G.
Of course, the coverage of SIGs varies dramaticatiydoes the available funds from the various S$Gs
fair allocation will need to be determined. The SI@portunity Fund can also be used.

The PDF files already encapsulate compressed lppathimages of the pages of the article. The OCRed
version will certainly contain errors; the imagedll veontain smudges and blurred portions. These
annoyances can be partially corrected, but mamuaéction is extremely costly, at $3-$10, or mqrer
page. The best bet seems to be to await advan€@Skand automatic image tuning technology, and the
apply these corrections when these technologiesrmab clean the stored images.

ACM should as a general policy not pay for digitiaa of material whose copyright is owned by songeon
else. To digitize the entire computing corpus woatist approximately $15M, which clearly exceeds
available funds. Rather, the portal should encau@ther copyright owners to digitize their materad

to provide full text to the portal for indexing. this way, the portal via an investment of perh&pk! can
eventually effect digitization of the full corpusdditionally, ACM may wish to negotiate reciprocal
agreements with other societies, providing theimioers with access to the ACM DL in exchange to
access by ACM members to other digital libraries.

The ACM Digital Library should clearly delineateetlsource of the article. While ACM has control over
the content of its publications, it does not overse of other publishers. It is to everyone’s bietiedt the
source of the article be obvious, which will behalienge when articles from many publishers areabut
click away.

The ACM Digital Library when populated will compeissome 550K pages, or about 40K papers. This
represents very roughly 5% of the total of oneiomillpapers (th&d GMOD Anthology experience is that
the ACM papers constitute many of the highest tpplapers). For the remaining vast majority of pape
ACM should negotiate with publishers to provide tonsers for their digital libraries by utilizing soic
URLs in the portal, in exchange for the full text the papers for use in indexing and extracting
bibliographic information. As the SIGs are the mimgpnbeneficiaries, it seems reasonable that thgyfgra
the costs of integrating acquired full text inte ghortal (which will cost on the order of 25 to &nts a
page, over the cost of scanning).

Again, the SGMOD Anthology experience is instructive. Publishers were nottaced directly by
SIGMOD. Instead, the relevant scientific body (@ehce steering committee or journal editorial dpar
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was contacted, in the spirit of joint cooperatidrhat scientific body was almost always extremely
enthusiastic about being involved. Conversely, rimction of the publisher was almost always initial
negative (to its credit, Morgan Kaufmann Publishees been supportive from the beginning). Only
through dedicated lobbying by the scientific bodwé several forward-looking publishers, includihe t
IEEE Computer Society and Springer Verlag, agreedliow their copyrighted work to appear in the
Anthology.

A second factor was the extremely favorable terfifsred by SIGMOD. Anyone providing significant
content was given the right to purchase copieh@Anthology at cost, and to sell it for whatever amount
that organization desired. In many cases, the gludlididn’t want to bother. For some conferendes, t
conference decided to give thathology away to the conference attendees, who were, @ftgraying for
digitizing the proceedings of that conference. TREE Technical Committee on Data Engineering is
distributing theAnthology free of charge to all of its members (specificatlyose who won't already be
getting it through their SIGMOD membership). SIGMBDRiew was that the more copies distributed, by
whomever, the better, for everyone concerned.

A constructive momentum thereby developed, so ¢imake a critical mass of participating organizations
and publications was gathered, later publicaticega to feel, rightly so, that they would be maatjired

if they didn’t participate. Grabbing an article @ff anAnthology CD-ROM is so much easier than buying
an individual proceedings, or going to the librasywaiting a week or more for interlibrary loangmcure
the article. (Currently, 156 volumes of conferepceceedings and journals are included inAhthology,
equivalent to an acquisition cost to individualsydny thousands of dollars.) TAethology is to the point
where conference organizers regularly contact SIGM@ information on how to be included.

We conclude from this experience that the scientémmunity will enthusiastically support this vers.
Publishers will be initially highly reticent, andlishave to be cajoled into participating by thanemunity.
Economic incentives, such as the portal delivedngtomers to proprietary digital libraries, shoblel
emphasized, so that it is in the best interestheffdublishers to participate. Care should to bertato
configure the project so that everyone, includiegearchers, ACM, publishers, and the scientifiteties,
benefit. The sequencing of participants is impdrtesith momentum critical to get everyone on board.

The issue of which format to use is an importard. e should differentiate here between storagador
and distribution format. Ideally, a single storaigemat should be utilized, with multiple distriboti
formats provided. The full text will be stored iroprietary indexes used by the search engine, Buhet
otherwise be available directly to users. Bitmapjpegiges of the articles that have been scannekdonld

be stored in PDF as wrapped TIFFs with hidden OQRtéxt, which is easy to generate from scanned
images. When the document’s source is availables tiee case with many recent conferences, natde P
should be used. That format requires much lessesgaw is of higher qualitySGML is difficult and
costly to produce from scanned images, and so is appropriate as a storage format. Similar
considerations eliminate XML. And the gif and jfegmats are not suitable either.

Output formats should be platform independent astdrepresent a significant cost to the user. PDd& an
postscript are currently the most prevalent medndigtributing articles on the web. Readers forsthe
formats are freely available on major platformsstBoript can be converted to ASCII using Prescript,
though it is not clear the portal should distrib&8CIl versions of papers. DjVumyw.djvu.att.con
appears to require less disk space and is more anfgeto transfer across slow internet connections.
However, there are concerns about the availabdityfree readers, of long-term support, and of the
feasibility of converting to DjVu from the singléosage format. It may be possible to convert PDBj\du

% Steve Cunningham provided some interesting figudesjust did a proceedings in native PDF with many
images and a lot of color, and the entire proceedat 200 pages requires only 2.9MB (15KB per palye)
10-page monochrome scanned article from the UISTp@®¢eedings (p189-dethick.pdf) requires 1.5MB
(150KB per page) at lower quality. Some care hasettaken with images, though. A 12-page native PDF
article from Interactions (V5N1-p25-friedland.pd$) 2.2MB (183KB per page, of mixed text and color),
while a native page from the SIGGRAPH’'96 proceeslifmage 128) is only 126K, even when made into a
one-page document that carries the entire docuavemnhead.
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to support the latter as an additional output fdrritamight also be useful to support jpeg as atpou
format, though the utility of doing so given thepalence of PDF viewers is uncertain.

The PDF files require several seconds per pageumidad over a phone-line connection. SIGs may want
to provide CD-ROMs of relevant portions to membeutsch disks are especially useful for international
members, who often have slow or costly connectionthe web, and for those traveling or working from
home. At some point, there will be uniformly fastcess to the web from everywhere, but that evétytua
is at least a decade off.

Due to the large size of bit-mapped images, nunei©D-ROMs are required to capture significant
portions of the computing corpus, even specialigedions. As an example, the conference proceedings
related to the field of databases require an estdnd5 CD-ROMSs, totaling about 10 GB. Fortunately,
DVD is becoming prevalent; all that SIGMOD-specifitaterial will fit on a single DVD (two-layer,
double-sided).

3.5 Step 4 Citation Linking

The 30,000 citations in the GMOD Anthology (now up to 55,000) were done manually, at a c6g00
cents a citation. Most of this was done startinthvthe bibliography in the paper’s full-text; somas
done by manually typing in the bibliography. Théw@s been some research on fully automatic citation
linking, which would cost much less, though it ist iknown the degree to which accuracy would suffer.
Perhaps a combination of automatic linking with menscanning and correction would achieve an
appropriate balance of low cost and high accur&ssentually the portal will contain tens of milliord
citations, providing an important resource for sharg and for analyses of propagation of infornmatiat

the same time, the cost of these citations mustairetow, only a few cents per citation, for themhe
cost-effective to collect on a large scale.

The bibliographic entries and citations for theirentomputing corpus could fit on a single DVD. Floine
resource alone would be highly valuable to researchnd libraries, independent of its availabititythe
web. Producing this DVD disk in quantity would cgs¢rhaps $5-$8, and could easily be sold to
departments and libraries for $100, thereby prowgjdi partial revenue stream.

3.6 Time Frame

The time frame will depend heavily on who does wwk and how and when funding is available. Our
hope is that populating the ACM Digital Library ddibe completed fairly quickly, as this is probakig
most straightforward aspect. Setting up the infuastire to support a million or more bibliograpkeiatries
and tens of millions of citations will certainly loballenging, and will take some time to do it tigh

3.7 Maintenance

The ACM already has a mechanism in place for ctiigcbibliographic entries for it&uide to the
Computing Literature. These new entries can be funneled into the pddakeep it up to date.
Arrangements should be negotiated with publishergtfem to provide accurate bibliographic entries,
well as full-text for indexing and URLs into thaligital libraries. It would be useful to reach agreement
about the minimal bibliographic information provitidy digital libraries. For example, author names
should not be abbreviated. Editors, exact titlew] ESBN should be available at the volume leveis(th
information is missing in the ACM DL...). Sessiond#l are listed in the IEEE DL, but not in the ACM
DL, and conversely, page numbers are availableamNCM DL, but not the IEEE DL.

Additionally, conferences should be encouragedrtige native PDF files of accepted papers, asithat
the most space-efficient and highest quality format
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It may be possible to exploit the parallelism oé teb by enabling user correction of entries viaed
interface and/or an email interface, while not iggg human intervention at the backend by having a
automated process that could update the entryo@fe, this would have to be designed carefullthabit
avoids corruption of previously collected infornwarti

4 Open Architecture

It is critical that searching the bibliographic aatnd the full text of the papers be availableciwokars,
whether ACM members or not, via a web interface ahdhe centrahttp://acm.orgsite. Additionally,
specialized searching should be provided at indalidSIG portals, to provide visibility and a sertfe
community for the SIGs that contribute to the ploifdie should also attempt to make the portal akégla

for mirroring, both on a geographical basis, favsh areas from which access to lthigp://acm.orgsite is

too slow, and on an institutional basis, say anviddal library or even a specific department witta
company or academic institution mirroring the pbeta its intranet. At the same time, it is impottamat
ACM and perhaps the sponsoring SIGs be prevaletbh@mirrored pages, and that a link (and perhaps a
version number or the mirror date) be present batke definitive location of each page.

The bibliographic data and the full text shouldoab® made available, perhaps under stated cortstréon
those doing research in information retrieval, klemlge propagation, and other disciplines. The
bibliographic data will be somewhat easier to makailable, as ACM will have more control over it.
Distribution in any way of full text acquired fropublishers and other sources is restricted by iglelyh
disparate copyright policies of these various ligrs. In negotiations with these publishers, AGdutd
push for allowing distribution of full text for rearch purposes.

The bibliographic and full text data can be helpfukvaluating new algorithms and in providing gigis

into the scientific process, at least as exercisdtie field of computer science. The resultingoaitipms
and insights can be fed back into the portal toease its effectiveness. As a concrete exampleasay
researcher develops a new information clusterimyageh. It can be applied to the full text in thertpl,

and evaluated using metrics designed by the rdseartf found effective, the results from that s
could be made available by the portal, thereby ihglgo guide the use of the portal by subsequent
researchers. By allowing others to develop bettar unterfaces to the information stored in thetador
wider usage and dissemination of that informati@dhresult.

Defining appropriate constraints and their enforeetnmechanisms will need careful thought. For
example, it is not clear whether enforcement wélldy technology, by policy, or by license. One aggh
would be to take the courageous step to establishltare of free high quality bibliographic data.ew
recommend that ACM develop a copyright for suctadhat is in the tradition of the GNU public licens
including a detailed list that clearly states wisapermitted and what is forbidden. A truly compebive
portal is only possible if ACM cooperates with atlearned societies and profit-oriented publish&rss
will work only if the rights are symmetrical.

5 Previous Efforts

Several SIGs have over the last few years pioned#reddistribution of electronic versions of their
literature.

» SIGDA organized an ambitious effort to capturetladl literature concerning design automation. Papers
were retyped and converted into SGML, for high aacy. This 9 CD-ROM publication cost $1.5M.
Unfortunately, due to its high cost, $200 per cdegs than 1000 copies have been sold.

* Many conferences distribute a CD-ROM of the pagdersthat conference. SIGOPS does so for its
SOSP conference, SIGGRAPH for its annual conference
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» SIGPlan distributes as a member benefit a CD-ROMaining 10 years of POPL, as PDF files.

» SIGMOD, as previously mentioned, has distributeturee 1 of theAnthology (5 CD-ROMs) and
volume 1 of the annud)iSC (2 CD-ROMSs), with additional volumes of each coisimg a similar
number of CD-ROMs planned for Spring 2000. Thet fulume of these two publications cost about
$120K, and have been distributed to over 3000 iddals and libraries.

6 Summary

The ACM Computing Portal represents a qualitative change in the searchidgretrieval of computing
literature resulting from a confluence of technglogecessity, and catalyst. The newly available
underlying technologies include efficient and efife OCR algorithms, inexpensive, high-resolution
scanning devices, inexpensive disks, fast and petwaWorld Wide Web access, high capacity,
inexpensive CD-ROMs, and prevalent CD-ROM readEhe. research community is abundantly receptive
to services that provide responsive access tceettiical literature, which is growing at an expdi@mate
and is already overwhelming. ACM, through its highegarded publishing arm, its three dozen high-
caliber Special Interests Groups, and its longeitgncommitment to furthering scholarly activity, an
effective catalyst. It is impossible to fully gautee impact of a freely searchable database ofdhaplete
computing corpus, but that impact will assuredlyebermous.

7 The Next Step

Carla Ellis, chair of the Executive Committee o t8IG Governing Board, in spring 1999 appointed the
SGB Portal Committee and charged it with makinditézal and logistical recommendations to the SIGs
on the implementation of the portal. This propasain initial product of the discussions of thatnroittee.

There are many challenges ahead. This white pagefdtussed on populating the ACM Digital Library
and the portal, and has thus focused on the egistinpus. While the ACM has a plan for integratimeyv
material into the Digital Library, procedures ardl sieeded to maintain the portal. The role of the
individual SIGs vis-a-vis the SGB and ACM stafflstiust be worked out. Will the SIGs primarily supp
resources (specifically, funds), or expertise, oms combination of both? What is the appropriate
interaction between the portal and the Computee&ef Repository (CoRR)? What are the implications
of the U.S. Copyright Law, which has evolved ove forty-year history of computer science?

The next year will indeed be exciting, as thesadssare worked through, and the ACM Computing Porta
realized.
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