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RAPID, a System for
R'-RIEVAL THROUGH AUTOMATED PUBLICATION AND INXFOMATION DIGEST

ABSTRACT

The exponentially increasing records of the technological advances of our
times are overloading the systems available for communicating technical infor-
mation. The two principal aspects of the communication need are improved
dissemination and improved retrievability. The rise in numbers of technical
documents has meant an increased publication backlog and longer delays in
dissemination. It has also meant an increased "storage" backlog and longer
delays in retrieval. More Journals could be established to alleviate the
publication backlog, but this solution would also increase the storage
backlog.

This paper describes a conceptual model for an advanced information system
that can improve dissemination without increasing storage problems. Referred
to as RAPID (Retrieval through Automated Publication and Information Digest),
the -oncept comprises a coordinated, semiautomated dissemination and retrieval
system built around a special science newspaper. The RAPID concept is
described in terms of its applicability to a technical and management community
of broad subject base, large size, and geographic dispersion. A comprehensive,
but preliminary, system diagram is provided in support of the genera2liZ-ed
des cription.

Responsive, to the recomnendations of the President-a advisors on scientific
and technical information[4 and 9], the RAPID concept provides

for reserving to the individual who produces information the responsibility
for helping others use that information, by selecting appropriate indexing
terms) with the guidance of system personnel and policies;

for exploring new modes of information processing and retrieval;

for supporting the Federal government in its efforts to increase com-
patibility among the various systems involved in the Tresent information
transfer network; and

for augmenting scientific and technical information services.

AIso responsive to Brunenkant's "pattern for information services progress"[3),
the RAPID concept provides for timely disseminaticn--as a "market place for
ideas," in terms appropriate for a wide range of readers; tends to centralize
a large portion of technical information activities; and offers opportunities
both for exploitation of a management dimension of technical information, and
for research into natural language man-m&I2ine comamunication.



- ----------

I June 196 4 -- SP-1678/000/o 0

Implementation of the RAPWD concept could effect a long range and beneficial
reformation of technical communication and prove to be an invaluable tool to
those responsible for managing the technical resources the system serves,
RAPID could correct two of the inadequacies in the technical information
transfer network that increasingly appear to threaten effective management of
scientific resources--(l) the delay between occurrence of what may be called
a technical event and the systematic availability of data about the occurrence
to the general technical community, and (2) selective retrieval.

CAVEAT

This paper is cast, essentially, in a present-future tense rather than a
conditional or propositional. The reader should not misinterpret thi
phraseology an implying that a RAPID system configuratlon exists or is
imminant. Rather, the phrasing has been used in order to avoid the avkwardness
of extensive use of auxiliary verbs such as "would" and "could."

Further, "RAPIti' is not the name of a particular configuration of equipe• t
and aegreg.LQo of procedures, but rather the label for a class of semL-
automated information systems that achieves its mission by searching a date
base it has accumulated principally from material it has also disseminated.
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RAPID, a System for
RETRIEVAL THROUGH AT•TC4ATED PUBLICATION AND INFORMATION DIGEST

Out of a combination of technical communication and technical management
problems, out of the system approach to problem solution, and out of
contemporary data processing technology has come a concept for coordinated,
semiautomated technical information dissemination and retrieval. Called
RAPID--for Retrieval through Automated Publication and information Digest- -
the concept can be the basis for a system whose environment is characterized
by

a user group large enough" to justify mass communication
techniques for dissemination of technical information;

a diversity in technical subject interests encompassed
by the organization establishing and operating the system;

commitment by that organization to joals of effective
technical communication and to exploration of innovative
methods; and

a bond between sponsoring organization and the user g.oup
that facilitates data gathering and acceptance of system
services.

A system implementing the RAPID concept has a dual mission, servir4 Its users
(1) by disseminating information rapidly and (2) by retrieving specific dat&
from its store reliably. To achieve these missions, the system

gathers information pertinent to ,t3 tervi-e goals;

prepares this information for computer processing;

semiautomatically composes and publishes a dissemination
vehicle such as a newspaper;

Sdistributes this special-interest newspaper at least -eekly;

organizes and digests the information published, to facilitmte
semiautomated retrieval of specific data or correlations of data;

maintains accurate characterizations of the group it serves; and

responds to individual technical and management queries--in its
mature implementation--more rapidly and reliably than can any
other retrieval technique.

The development of a RAPID system involves an analysis of system purposes,
functions, and tasks. To achieve its purpose or mission, a system _terforms
funx:ticrs, each of which can be described in terms of a set of tasks. Tasks
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are iwplemented by directed effort of humans, sometimes supported by
mechanicul and automatic tools and techniques. or else of machines. M
objective of design is to spenify the optimum combination of human ed
machine effort appropriate for each task. In a complex systemp the perform-
ance of each task depends on the performance of one or more other tasks,
Therefore, the designer must consider for each task each of the questions
listed here, but not without regard to thcse that are lower on the list,

How much of what kind of support does a human need to perform
the judgmental or intellectual aspects of the specified tansk
For example-,can th•we .u'ia perform required computations o
logical correlations on the volume and kind of input data
given., within the allowed period before task outputs are
required for some other task?

How much of what kind of support does a human need to perform
the physical aspects of the specified task? For example, if
the tazk inputs are visuanly accepted. is a device needed that
improves image resolutionp or that provides a means of varying
the time or rate at uhich the human accepts inputs?

Are support tools available or is their timely developoent
feasible?

How does the planned support for a particular task influence

the performance of other tasks--howv does the kind, volume
and rate at which the subject task produces data or material
with the planned support, in differing from the case without
this support, affect other tasks?

What is the relative cost of planned support--in money. in
time. and in the protection of human lifej system components,
and reliable system performance?

What is the absolute cost of planned support--is It compatible
with the commitments of `%e funding source?

In addition to serving information needs of both the manager and the technol-
ogist, the concept of Retrieval through Automated Pub l" cation and Information
Digest serves a dual operation mission. Thus, Interdependence a30 tasks is I
explicit in the RAPID concept.

To suggest the body of details involved in designing and implementing a systm
for Retrieval through Automatel Publication and Information Digest,# Flge 1*
a conceptual model diagram, indicates the principal tasks or groupe of tasksp
organized Into seven major functions: Input, Data Preparation, Current
Awareness (newspaper production), Digest and Retrieval. Output' Belf -
Adaptations, and System Control.
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RAPID system management and the user are represented at the left of the
diagran. The blocks representing these elements cut the system diagram border
to indicate that they are parts both of the system and its environment. The
"user" may be providing management information, or he may be providing technical
information. Anyone seeking information from a RAPID system for purposes ether
than managing the RAPID system, is a "user." The user, who generates much of
the data accepted by the system, is constrained by system policies, and he is
known to the system--two factors significant to successful system operation.

A NEWSPAPER FCR SCIENCE, TECHNOLOGY, AND MAMGDIMENT

Some preliminary assumptions must be made about a given RAPID configuration,
which are the basis for the description of this conceptual model. Output
volume of the dissemination vehicle vill be not less than 50,000 copies of a
standard eight-column, (nominally) 15-inch by 23-inch newspaper, of eight
pages (average), published at least weekly. Contents of each issue will
comprise an average of 60 articles averaging 500 .ords each (including
descriptors), headlines, and illustrations.

Portions of the system involved most directly in the dissemination mission
and shown as individual blocks on the diagram are

the User (who provides data and interest descriptors),
the Input Data Control tasks,

the Editial Processing,
the Sewiautomated Composition tasks,

the Mechanical Production,

the Interest Index Vaintenance tasks,
the Users' Interests-Issue Content Compamtor,

the Contents Tags Generator and Printer, and
the Distribution of copies.

Indirectly involved are sources of policies that affect the user, retrieval
capabilities that are exploited for editorial support, and recommendations
arising from user reactions.
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Style and content of the newspaper are influenced by the dual use of the data
to be published. Using newspaper production techniques can be expected to
minimizc the cost of publication. Using mass comnunication techniques should
make a RAPID dissemination vehicle more effective than are other technical
communication media, for a wider audience. However, newspaper production and
cormunication techniques must be modified (1) to permit use of the published
text for semiautomated retrieval without additional preprocessing, and (2) to
develop habits of use that will m!iuimize discrepancies between what the system
needs and what the source of system inputs provides. For example, indexing
terms needed for retrieval processing are to b, printed with each item, either
as a list or within text. In the latter case, the appearance of the term would
differ from the balance of the text, e.g., terms may be italicized or boldface.
Thus, the reader is informed (nonredundantly) that the term is an e-try for
retrieval. To have occurred in text, the variation would have been coded on
the tape controlling the photocomposing equipment. The same code may constitute
the tag identifying a term to be used for semiautomated retrieval. A separate
list of terms, possibly at the beginning of the text, though redundant, has the
advantage that less total text need be scanned in generating the headline-bearing
mailing labels (described later in this section). This consideration is not
critical in a volume of text such as has been assumed, unless the Comparator

- cannot be fully automated. It would be significant were the interest indexes
maintained on punch cards, for example.

In developing the indexing vocabulary, a RAPID syttem benefits from closed-
system status: System policies, transmitted to system contributors who are
part of the technical and adrkinictrative community, car. require that data
submitted for publication be accompanied by a set of terms useful for retrieval.

* f.s the system phases into cperation, the set of allowable terms can be expected
* to change. System policy guides to contributors would reflect such charges.

The porti-on of tnc text contents contributed by the users, through their
employers and in accordance %ith requirements, must be processed by Input Data
Control, where az'ceptablc data are routed to Editorial Processing. The Liaison
task, shown as an outpat function, may contact users to clarify data that ar-
not compatible with s;rtem requirements. The Input Data Control task may be
performed manually oi- could be automated to provide that user contributions
enter RAPID on data link and that data could be inspected, accepted or rejected,
and routed by an appropriately proorew;:;cd automatic data processing system.

To prepare accepted da-ta f½e' publication and use by the retrieval functions,
Editorial Processing

edits;

rewrites;

gathcr. addit.•r-z.a da;•--fm om -'.Ž system file th'ough the Query
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Analysis and Format task, or from outside the system through
the Liaison task;

prepares illustrations;

writes headlines;

makes up the page layouts, etc.

The portion of the text contents acquired entirely on the initiative of the
system includes features on specific work and individuals; on legislation,
national and international events, and business trends that affect the user
group; and sponsoring agency's editorial and policy statements. On the
average, this combination of noncontributed material should constitute about
one thir.d of each issue.

A RAPID system would prepare data for use both for publication and, without
significant additional processing, for machine storage. Contemporary tech-
niques of semiautomated composition, being developed in several metropolitan
newspapers[2] and being investigated for use in technical communication, are
appropriate for this task.

A RAPID publication vehicle is a current awareness tool, per se. Nevertheless,
because each published item carries its set of descriptors, the usefulness of
a given issue to the individual user can be augmcntcd by providing--perbaps as
part of the mailing label--a list of the headlines for items likely to interest
that user. TDo provide this ser",ice, the system performs two or three tasks
whuse cost ic Justified by increased technical user service and increased
management information. The3e tasks include gathering and maintaining dets of
descriptors characterizing the interests of each ucer, comparing these sets
against the descriptors in the issue, and generating and printing out the
headline-bearing mailing labels. The service (1) appeals to the user as
personalizing a mass communication medium; (2) provides system internals manage- i
ment with an indicator of user interests that facilitates improvement's in
coveraCe and internal data base organization; (3) permits the system to provide
a channel between users with similar interests; and (4) constitutes a source
of infremation for external ranagerment.

To generate the individual headline-bearing mailing labels, or contents tags,
descriptcrs profiles for a statistically significant portion of the user group
must be established and n:aintained. Although intended to be more specific
than a .lacsification, the interest descriptors are not to be so specific that
only one article in a year's collection of issues is brought to the user's
attention. The goal should be to flag for the user sanple an average of one
or two items per issue. Interest profiles may be limited in number of entries.
The Comparator processor tay be programmied to look for no more than two hits,
(for this user and this issue) and to cyile deocriptors that have hit for this
issue to the bottom of the list (of this user's interests), etc.

4-
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In an eight-page publication, individual contents notices might be considered
winecessary--if the contents were comparatively homogeneous or if the publi-
cation were to be used for reference. But, on the assumption that the publi-
cation is intended primarily for rapid dissemination of a broad range of subject
matter and constitutes an opportunity for btimulating exposure, backed up by a
semiautomated retrieval system, the contents tag increases information transfer.
COe..rly, RAPID's "selective dissemination" need not assume that the user Vill
read only what is brought to his attention. Thus, effectiveness of the service
is to be measured by the accuracy with which the total "profiles" index
reflects the interests of the total user group, rather than by the accuracy
with which a particular item matches the stated interests of a particular
subscriber.

To ensure the usefulness of the contents tags and, therefore, of any conclusions
drawn from the Interest Index File, the User Satisfaction Analysis conducts
surveys and the Liaison task disseminates policy statements.

CITATIONS, EXCERPTS, AND INFORMATION DIGEST

At the right of the RAPID system conceptual model diagram are shown the digest
and retrieval functions. Except for the contents tag generation tasks and the
mechanical production and distribution of the newspaper, the tasks directly
involved in the dissemination mission are also directly involved in the retrieval
rnisnion. Mechanical production of the newspaper is indirectly involved inasmuch
a3 searches of the publication, on microfilm, are to be provided.

The newspaper medium offers speed of communication but, in general, does not
offer systematic retrievability. To communicate effectively, the newspaper
oelles upon redundancy. Each item contains enough background data to be
re.opendent of previous items on the same subject. RAPID, designed to retrieve

f•l-r published naterial, must be designed to cope with redundant text.

che system could be equipped with a unified storage capability retaining either
.:itu total text--and a storage organization method and search speed approprlate
to retrievinj. from such a store--or portions selected by a "redundancy filter.-i
In either case, every request is bearched through the single store. However,
w,. ,.Lnnot expect all requests to require equal specificity or extAnt in the data
,hej elicit from the store.

Th'r,',fo,'•, the system is to be designed to match the expenditure on tqrage
;'a.:ntenance and search with the requirements of the query. Manual systems
,xhlbit this ',haracteristic; however, capabilities for storage and search 'peed.
in automated systems have masked the obvious advantages of storage hierarchies.

C.

T!"
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A hierarchy of storage is anticipated for RAMID, comprising a microfile of all
published material, a "i::orGue," a detailed incdex or a concordance, an array of
special indexes, and a (set of) catalog(s).* Except for the microfile and
mor-uc, all stores or files are to be prepared and maintained in machine form.
SemiLutomated techniques are avail&.ubl.ý for Implementing these tasks. Descriptors
in a.achine form for each issue can be accumulated into special indexes and used
to generate catalogs. Searches of these stores provide citations to issues
containing material responsive to a particular query. Text, also provided to
the retrieval functions in machine form, can be processed by available computer
programs to provide a concordance or a detailed index.

SA concordunce or a detailed index offer,': a eapability for increasingly
ýuophiAticated search correlationt ooth for editorial support of the system and
Sfor r•'nagement and tci.1ccal information synthesis. Searching a deep index
elicits only citations; information synthesis can be accomplished only after

:Perence to the contents of the material cited. Searching a cooccurrence
or a concoruance elicits some information.

titth a deep index or a c'oncordance, the system can provide a test bed for
research into autoarnted pr'ocessing of natural lnnguage text. In addition to
fu:.damerital logical processing in matching individual ttrms., the system could
be designed to generate and store syntactic tags for list entries[l).
Similar tag. associated with.constituents of the query statement increase the
,specificity with which the data base is searched. Although present research
of tbis nature ii pro..i.rii, it has revealed the limitations of syntax as a
basis t'or lanL~uage analysis and synthesis. Hence, greater dependence on
htu:;an co.nprehenc lon of natural language (than on machine processing) is

.~o;;;,enucd for a 1PAPID bystum.

Te urovidf an internal soyter' capability for information analysis and synthesis
. ....... in auLomating these functions, a "morgue" would be included.

tICugh the :,or gue w;ould be maintained in machine form, it will be generated
,-u,'ILy uxtil ..ophi:tlt'atud automatic abstracting techniques become available.

1.% ir'ifIai 1;',, ..... ,ttcon, th- morgue- tasks are similar to specialized litera-
.. ;'u .,nal•,•:;a nad car. can p.c fori.u adequately only by highly skilled profes-

nr, o Lhee e' LctL't is nuG:ented by the support offered by the semi-

Cunv.'ntlcnally.. ti-u~tLa'1 :'.Lyi:: L "mi;..ion-oriented." Search sifting and
anu :as :Il .C62, '/ p, foA:..d In responoe to .L ,specific need.

Thu parentheti, notes on the conceptual model dia[.'aram about the iinu of -- LvjuLGO
`.•-JiUum for ,.ah oif the "ica'lou.: files ure tentative .,uggestion.ý. Alternates

I"i'Ac L.1 i C;g all :nachinc file on asingle typ, of meditur (tape, drtm,, rLtc,
:-Iln , '. s, etc.).
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Beca.use the RAPID concept centers around a closed system, systematic develop-
men; of an information-rich morgue is appropriate (1) to enhance the system's
capab-lity for verifying and amplifying input data, (2) for initiating
sigiificant data gathering, (3) for reducing time bn individual queries, and
(4) for providing the opportunity for research in automatic literature
pro'e,3sing.

BCcLuse IAPID gathers and Oisseminates management as well as timely technical
infXrrLation, the retrieval functions can respond to questions characterized as
"ocience intelligence" queries. Further, the "trail" left by a project can be
exanined even if the project does not culminate in success and publication of
a "final report" or journal article. (Comprehensive publication of the details
of t.n unproductive approach is neither practical--in view of the prospects of
docvmentation inundation--nor professionally desirable. However, private
co.zunication to assist a peer and to prevent the waste of critical technical
manpower and time is both .practical and professionally desirable.)

In i roviding retrieval services, a RAPID system must be selective with respect
to the identity of the questioner for whom the system could answer various
h:in-; of question• and the depth of search service to be offered in each case.
The Query Analysis and Format task mAy be the single element of the system
having access to all system data contents (although it is not an output task.
and mzy be checked within the system by the Response Transmittal task). Query
Ai•aLy is and Format selects the search strategy--in effect, setting the switches
cho.;n as the Query Router. The File selector switch may activate a search of
(clockwise around the contacts)

the microfile, when the citation is included in the query;

the morgue, when information, rather than citations, is sought;

the concordance or detailed index, when unforeseen correlations
are needed;

t!,e special index ocjected. by the Index Selector switch, or

the catalog.

To a'l Query Analysis, the catalog search system includes a visual display
ch vic-e on which the portion of the catalog being referenced can be examined
(C.Jr, if ne~cz:,ary, reproduced). A similar viewing station is suggested for
the Z:r:t Selcation Processor tank. Having determined which indexes to
exavIne, from the catalog, the search continues through the selected indexp
tc &.ierate a list of citations responsive to the descriptor set. Rather than
depc.nding upon promised development of an automatic search program as capable
a.; a competent special librarian, a RAPID configuration should depend upon
1,ILLM poit-editing. Thus, if a query 1,3 judged to justify the service, the
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citation list generated by the search can be routed to a post-editor. Further,
depending upon the decision of the qer;-j anal'yst, the citations (either with
or without post-editing) can be used as the basis for P "fact" search. (If a
deep index, rather than a concordance, is provided in the system, the selection
is made at the index selector level.) Here the concepts of a hierarchy euong
queries and provision of a comparable hierarchk in search effort is important.

PLVJ FOR SYSTE4 DEVELOP.3ENT AND MODIFICATION

Conte-porary research into automating information services is rich in the
, promise of designing and programming computer-based systems that will provide

direct and iLrmfediat(. com-munication between the individual who needs information
anTi Za_ ',a baze comprehensive enough to supply that information. The individual
with the problem today prefers a solution less riLh in promise but with a more
readi 1ly estimated probability of performance. The primary policy guiding
,v'=clopmeat and implementation of a RAPID configuxation should be (i) deter-
minen the functions tne system is expected to perform; then (2) design the tasks
performing that function to be impementable immediatel4, (within the pbase-in
*,:onsid-erations outlined) but provide the opportunity for design modification
recponsive to state-of-the-art advances, to changes -.n the sponsor'1s commit-
ment, and to changes in specification of the function to which the task

- contributes.

TI:e conc,:ptual model includes, for exwrnple, a task called "Text Selection
P.'roces.or. Th.isc does not imply that an automatic data processing program
hUs bcel:_iýed u" is expeetedL to be availtble for installation in a given
,rw,,itz-ation ¢7f the RAPID cy"tem. Rather, inclusion of that task block implies
t. tatk of selcci-inR text for retention is to be provided, and will be
A 1 sic -- irnitiaIly, by a skilled literature analyst supported by a semi-

L 1.;, perhups, ultiratel:', by a scmiautornated p ocessor guided by a
. J.- iitcrat-tre analyst, both uxplolting an automated file.

-' paraLgrap,:s sunmnrize an implementation logic appropriate to a
t-''Op proira-r, of approximiately two years. Pasei on design requirements

..........................-• !mct~onZ, diszcmit•tion functions are implemented first,
-'•,. .uc.l.:rativclv- arbitrary zet of deicriptors. While the operational
opccifications for the i.cwspapcr abs-.'•tcm .re being prepared, the ncwspaper
Sstaff beCiLi wor' on policy -ii;ies, to be provided to data uources; sets up
th,. c,,for gathiering da.ta and proFisig in'it~s; and cctabllshes the

-* i~en~ti ,rnd inailing adlresses of potential r'ecipient, of the newspaper. The
otr•i. for implemnoiting -automated aspects of the function are started. Equip-

iýi-2, ar-2 determined and filled.

' -'at�a ba.e ri-ch enough to ýustlfy s'.-ri,:., will requiire p;blication
an-l d -. :..tion for a period of perhaps a year prior to acceptance of queries.

r.•::I aci. : in response to reqiests from the system's editorial

-'

'S



-. ur . - - - - - ------ -_

1 June 1_964 -12- SP-1678/000/00

personnel and management during the early peri<As of operation, on the under-
standing that such exercises aid in developing specifications for ultimate
system performance, and that inadequacies in tae response are not to be inter-
preted as permanent or inherent performance catracteristics.

After three or four months of p'blication, the newspaper announces its antici-
pated "personalized" service and provides the subscriber with a coupon for
specifying descriptors he believes characterize his interests. He will not be
limited to those that have appeared in the newspaper. The Interest Index Mainte-
nance task enters a development p~hase lasting three to six months, in which
the user profiles and newspaper contents are analyzed. Although all subscribers
should be solicited for profiles, initial task implementation will be based on
analysic of- a significant sample for which the Comparator Processor and Tag
Generator will produce mailinr labels. Close coope!ration by this sample of
users will provide the details for routine operation of the service.

T;et published is available in machine form. During the first few months of
publication, a comparatively simple descriptor indexing system is operated,principally as an internal editorial support and system devclopment tool.

Development of the data processing programc and implementation of FvyAtem equip-
enrit for query analysis and response are completed during the initial months

of publication. Development of vocabulary and search techniques parallel the
evelopmnent of the contents tags service. Routine query service, including

post-editing of citation lists and transmittal of lists or of reproductions of
cited items, can be offered early in the second year of publication.

To develop the morgue and, ultimately, to synthesize published data for
enhancing system performance and in response to queries, the Text Selection
task is to be established early in the publication period. Techniques for
6elec.Ling text fragmunts to be retained and for facilitating selection, by
& -efcrý'nce to morgue contents, are developed and increasingly automated during
the first two or three "yearn of publlcation. As the significance of this data
base grows, the capability for exploiting it will grow. The alternative--
suaiciiing an existing nonselectively accu~nulated data base in response. to
specific qvlries (the present literature search situation)--has major weaknessea
ar.-A should not be considered for a coordinated information system(5i.

B.' th,: end of the first six months of publication, the satisfaction of users
with thc .ediun should be measured. To net up an oagoing uzer satisfaction
sur,:,_; program, the User Satisfaction task will be implemented. The Answer
E,4±..L-tor tnak need not be set up until after the first year of publication.
At th:it time, the System Hodification Center is to be established for coordi-
nating operations data, user data (fi:oe interest indexes), user satisfaction
Liata, and answer evaluation. Although uixtlysis of the returns from user

A.AitiuI'action ;urveys involves automjiLt1c data processing support, the Self-
Aniaptive functions arc purformed primurily by a team of researchers.
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CONCLUSION

Information system research is and must remain characterized by specialization
-- by the mission to reveal or establish principles by dissecting ever smaller
parts of the process of communicating. Applying such research largely echoes
variations in progress of independent projects. The result is continuation
of the policy of improving components rather than designing systems. A system
approach to communication, in a milieu of increasingly capable techniques and
equipment, is taken in the RAPID concept. To accomplish a system break-
through[61 now requires the initiative of an agency sensitive to the oppor-
tunities "or improved com.unication--if not suffering from poor communication
-- and to federal responsibilities for communication of technological and
-cientific information. We need not "wait for Mx. Know-it -ll,"[8. Today's
infornation system technology and the return to the user of responsibility for
exposure, if not specialized search, promise significant improvement in a
presently tangled and discontinuous information transfer network.
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