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No t e : These mi9cellaneous notes Were left over from tne 31 Ma r, 
1 Acr worK session (at ARC) of the In formt1on sy8~emB Panel of 
the National Academy of Sciences: Ron Wigg ington, Jim Skipper, 
Joe EachUs, Jack Kettler. and DOE . 

see (Journ al, 7010,) for Draft 1, that was taken back to tne 

1 

eSEB by Wig~ing~on . 1A 

<ROW) MISNOTES . RLW ; h. 1-APR-71 12:1h BER ; 

Miscellaneous notes and opin i ons , RLW 

See Pa~e 90 (summary) of SeYbold book for some po¥erful 
statements relating to: 

visions 1n employment of new tec hnOlogy 

mana~ement Of it 

e.g., Man~gement readiness is one of the most fascina tin g 
imponderables and it is compounded of ignorance. prejudice 
and inaOility to formula~e cle.r-cut policy dec isions . 
Much that happens is therefore achieve~ in spite of 
management bY low ranking technolo~is t s who are hardly 
aWare of the implications that p. ralyze their s upervisor 
Lowell Hattery , IEEE Meetin~. Washing ton. 1969. 

If there is, onlY one message that can be transmitted from our 
assigned tas~ of viewing the technological s tat us and 
prospects of the computer field as it applies to libraries and 
the information prOblem, it is that much a~equate technOlogy 
is already here . ~ nd more is comin~ rapidlY -- all we need to 

2 

2A 

28 

281 

282 

2B3 

do is to learn how to aoply it and get on w1th the design jOb . 20 

We nee~ on l y to show that there is enough capability to start 
and that there is a relia ble tren~ of improvement. we dO not 
nee~ to produce an optimized design . 2D 

In the Library field and th e abstracting .nd indexing 
community. measures of quality or gOOdness or success are 
those associated with bigness -- number of Volumes or pieces 
handled. Good measures to jUd~~ service are not ~vail&ble. 
Those that are -- are so context sensitive that comparison is 
diffiCUlt . "Customer satisfaction" is as much a t opi c of 
sociology -- and as unpredictable -- as it is of technology or 
technical ad~ouacy of service capability . Willin~nesB to PaY 
is one indiCation, but information is a strange commodity and 
maY not be judge able bY normal market indications~ 2E 
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A fi£ure of merit ShOU1~ be a combination of size (N of 
items ), complexity ( # of i nterlink~ges )J accessibili ty 
(i. e. , ability to locate items of specific interest without 
too mUen scannin~ "relevance") , reliability (won ' t mi ss 
somethinr. i . e. , "recall"), response time (from re~uest to 
service, single lOOP time), cost (background and direct 
char~esJ user effort) . 2El 

Input problem is solvable (t e chnologically) but not Belvea. 
i.e ., various keYbOard equipment, computer aided editing 
(proofin~) seems feasible , some scanners appearing (but too 
often require retypin~ using a contro l leO font e . g •• CDC 
915) . Source Qata capture ie a hi~h hope . Howeve r, 
conflictin~ (non convertible) interfaces occur , again 
technOlogicallY bridgeable, but mUl tiple efforts in 
conflict can prevent success . 2E2 

The gap betw~en the dreams of the information transfer 
revolutionary .- i . e . , What ia conceivable in instant . 
interactive service and the rea l world of tOday's libraries , 
PUblication, retrieval methods and services, etc. is an 
enormOUs gap . 2F 

Most of the activity deals with hoW better to perfo rm the 
traditionRl functions of management and access -- a worthy 
Objective Within the state of technOlogy and economically 
suitable if the opportunities for !haring work (avoiding 
dUPlicative processing) a r e r eally exploited . Howeve r, the 
work and technolo~y today are indeed inadequ~te with 
r espect to the storage and trane!er of the information 
itself in digital form . 

DeciSion support fact retrieval from high lY refined Si~plY 
organize~ da t a banks is practical (e.g •• stock market ). 
HOWever, the mor~ scholarlY the SUbject and complex the 
organiZation of the information and the necessity for th e 
qUestioner to explore the conceptUal s~ace, the f arther we 

2F1 

are from real computer-aided information systems . 2F2 

Tne pnenomenon of technological obsolescence preclUde s a 
premature commitment to a ParticUlar level of technology . 
Thus the design must not take such advantage of specill 
featUren that it is locked in . The prOblem of transfe r ~bi11ty 
is a problem over time aB well as progat1on of use. 2G 

Technolo~ical Obsolescence is bad because a caPital expense 
must be liquidated over time and if a neW equipment or 
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method undersells or overperforma relative to a large 
committed but un~mortized capability, the old capability i5 

7011 

not Used and there is a financial failure. 2Gl 

TechnoloKical obsolescence has Deen a very serious factor 
in the computer field . Is it slowing down now? 202 

It is a truiSA that conversion of the "national information 
system", and libr.ry systems in particular; to the dreamed Oi l 
instant response, all - encomPassing . automated storehouse of 
man ' s knowledge will not (cannot) occu r in one gra nd and 
glo rio us great leaP forWard •• eVen if there WaS unanimity on 
such an objective to be reached. 2H 

How would it be paid for? Who would have access to it? 
comp ~ re to allocation of r esource pr Oblem met 1n • l~rge 
computin~ center serving many individuals and projects . 2Hl 

The C. C. Holt paper contains many interesting co~ment B on the 
r ole of inforMation in dec i s i on making , categorization of 
deciSion making , and merging roles of library and comou~er 
center as centers of scholarl y ac~ivity . MUch oiscussion of 
systems Of standards . Also on page 39 an incisiVe statement 
of what can be done . 

Those who ha ve the ~ood fortune of havin~ (effectively) 
un r estricted Use of Xerography in m.nagement of an activity 
ha ve experienced th~ mUl~iPlication of abi li ty to h.ndle 
(printed) informat~on in h~gh volumes qUick l y . Information 
c~n be disseminated r apidly i n pa rallel in an org~nization l 
successive copying with ma r ginal notation can soeed up t he 
analysis an~ Use of the material . rndiviauals can review and 
incrementallY change and add to bOdies of text land dr aWings) 
Without excessive manUal retYPing, recomposition (i n the 
literary sense, not prin~ing) , etc. The desire to make t hi s 
transmission and manipultion even ~ore responsive with the a id 
of electronicS (communication and compu ters) is simply an 
improve ment of approach (tec hniQue) not a change in basic 
method insofar as incremen~al modfication and replication of 

21 

human interpreted ~ext is concerened . 2J 

Extensive Use of computer technolo~y in information tranSfer 
imPlies a (near) simultaneous advance in 2K 

information available in machine r eadable form (e . g ., as a 
bY prOduct of printing technOlogy) 2Kl 
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or~anizations to organize ~nd maintain SUen collection and 

7011 

to provide intellectual access routines to it. 2K2 

facilities for movin~ and de livering that information 2KJ 

educ a tion of a User community in how to use the new 
capability. (This Part of the development equat ion must 
not be overlooked peoPle I including users are part of 
the syste~.l 2K4 

Tne Dial paPer on Urban Information Systems contains -- in the 
introduction -- an excellen t ~nalys1s of WhY the fact 
(reality) of urban information systems does not match the 
theoretic al possibilities and the technological potential . 2L 

There is an interaction between information transfer an~ power 
or control. That Which is now imp~ded bY the "viecosity" an~ 
~elaY of transfer will Cause enormous side effects if computer 
technolo gy 5uccee~s in Bpee~ing up the flow and makin~ iccess 
easier and more complete. We dO not speak to these issues of 
QeSirabilitY of improvements (we take tnem as given) but we 
note ~hat it may be desirable (necessary?) to exercise 
discipline an~ control consciOUSlY rather than leaving that to 
nature. 

Therefore, into an optimistic View of What c &n come about. 
not onl~ technologicallY feasible but economically viable 
i£ it comes abOUt on the ba~is of an overall environment. a 
note of caution must be inserted. Can the U.S. society 
manage and control the processes made available? The 
i mpact of strikes Which interrupt the fast response Of 
information an~ ac tion once a decision has been ma~el etc. 
Fo r eXample, has televison ~~ the instant communication of 
informat ion about action at a distance ~~ ma~e the spre a~ 
of OUblic unrest and violence more r apid? Can unscrupUlous 
use of the information gathering and tranSfer mechanism be 
a danger as great as the benefits envisioned? 

2M 

2Ml 

There are three kinds of reactions to the possibl e th reat : 2M2 

1) Retreat in horror of the possibility of dange r anO 
give un the benefits . 

2) I gnore ~he proolem and accept whatever happens . 

J) Educate the pCPula~ion to be able to function in 
sUch an environment and include such legal safeguardS as 

2M2A 

2M2B 
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necessary to insure that the in~ividual can defend 
himself. 

Tne first is ~efeatlsM , the second is blinOness . The 
only r ~tional ~lternative is the third . 

In terms o! computer technOlogy (hardWare) the ~1ngle most 
imoortant item t o consider is memory ~~ capacity . coat , acce s s 
times , transfer rates . or~anization (physical and SOf t Ware) , 
type (write onlY, read only or read/write; digital or ima ge ). 
bacK up, etc . The elctrical comm unication tec hnolo(y is 
coming (or here) with the necessary bandwidthS (some cos t 
problems, cons ider ab le cont r ovp. r sy among common car r iers . data 
utilities, and cable TV), CPU capabilities and speedS ~ r e more 
than adeqUate and i morovin g constantlY (except perhaps fo r 
very sonhisticated text processing Which Can be merged into 
operational Rctivity when practical . The second most 
important area needing attention is adequate consoles (OK now 
for m~ni ma l typewriter oriente~ uses, but full ch&racter sets 
and line gr aoh ics capabilities are as yet insUfficient or t oo 
expensivel) ~t an acceptablY cheap price. The elect r onic s 
caPability and economy are here to do the jOb - . if an a~reed 

7011 

2M20 

2M2D 

and adeqUate set of technical specifica~1on existed . 2N 

Caution a~a1"s t the exoectation th~t "The Computer " a deified 
all powerfUl mechani sm can rePlace . Thinkin~ , i . e . , do mo r e 
than !acili~~te t he traversing of information paths through an 
organized universe. 

The jUdgment and selectiVity of human intelligence coupled 
to SUitablY orKanized .nformation maniPUlate d by fast 
aUtomatic mac hinery is a more complete oescriptlon of the 
practical eUbject of i mp ortance . 

Don1t forget ass i milation and arriving at neW insights , 
conclUsions , etc. ii . e •• digestion). Getting access is 
necess a ry out not SUfficient . Gettin~ access to materia l i n a 
form that can be manipUlated -- with automated ai~s - ~ is 
essential for real benefit to use r ~. (from ~ultiole sou r ces) 

KindS of information and correspondin~ roles : 

Flowing information as control for decision m~kin~ 

scientif ic an~ engineering 

busines s 
5 

20 

201 

2p 

2Q 

2Ql 

2Q1A 

2QlB 
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~overnm~n~ 

and "tr anBact1on8 ~ a s me an s for 

executing decisio ns 

or~er1 ng mate rial! and services 

r eporting 

and stored information as 

r ese rv ir of knowledge t o be selected fro m for specific 
ue ~ : 

science and eng ineerin~ 

business 

go ve rnment 

edUcation 

scholarlY activi t y 

comparison base for j Ud ging the accuracY, newness , 
relevance etc of neW or otherwise " f lowin ~ information" . 

In order to make prog r ess in a "future extendable way II it is 
necessary to have a "futu re network mOdel l' as a l on~ - term gOal 
at a SUffici~n t leve l of detail that th e import ant design 
featur es are available to gu i ~e g ra ~ual development . I.e • • 
some current desi~n decisions nus t be made against t he future 
context no t rigidly cost optimized tO daY . (Seed money to 
financ e these temporary extra costs is one way to inspire 
action a lon~ these lines). 

HOW ever ~ the future cannot come into existence a t once or 
in one pUsh . TOdaY'! operational development must be done 
on accomclishable things but structured in SUch a waY that 
the future Can be Quilt on top of it. 

CROW) RLW.OTE . NLS;3 . l-AP R- 71 11 : 32 8ER ; 

On the prOblem of framework of stUdY ~ expected reSUlts. 
strate gy of r eport. 
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2Q2C 

203 

2Q3A 

2Q3Al 

2Q3A2 

2Q3A3 

2QJA h 
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We will take the points 2Dl , ••. ,2 D5 of the 8 Mar draft as the 
gross statenent of the des ired output of the panel wo r k and 
thUs bY implication the prescriPtion of what is to be treateo 
in the report . points 2Dl t o 2D3 are not sequential and must 
be handled in parallel . The re port does not necessarilY have 
to be structl1red according to these five points . 38 

We accent aB a working hypo thesis that recorded and or~inized 
inforoo&tion is a vital component in the nation's business, 
government , educational , and national defense systems . 30 

We accept the hypothesis, we l l supoortea bY other wo r k . that 
present traditional methods for per!ormin~ the functions now 
embodied in libraries and related inf.ormation prortuction . 
processing. an~ using activi~i~s are not able to eope wi th the 
rising Volume of information and increased timeliness deman~ed 
bY mOQern society and are breaking down . 30 

other than What we can cite from site visits, literature, and 
person~l experience , I ex~ect us to develOp very little 
original analytical fundamentals . In cases unsupportable by 
citation of straight forward reasoniny., we may state ooinione 
and identify the associated hypothesis as being in nee~ of 
proof. our recommended approach to that prOOf can alSO be 
given as somethin~ that shOUld be undertaken. A similar 
apppro;l.ch to importa.nt parameters to be d.eterminf"ld ca,n be 
taken, 

point 1: to aBsess the adeqUacY of technology to mee t the 
needS of library and information systems a t the nation~l 
level. 

TO satisfY this po int We mUst : 

oU~line , but not establiSh de novo, the ttneeos tt of 
lib r arY and. information systems that are apt to be 
heloed by computer systems &n~ associated teChnOlogies . 

outline the technolo(Y that applies [ha r dWare J softWare: 
e . r •• input , processors , storage (ima~e, di~italJ . 
output, distribution and communication , pro~rammin~, 
QPerat1n~ systems,data management systems) , 

provide a statement of adequac y or defic iency at present 
or predictable [perhaps with reflections on past 
cteficienciea ane the specific developments that have or 
will overcome the m] aB individual fac i lities . 
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techniques, capabilities for specific levels of 
mechaniZation and automation [e .g . , management of 
informption collections. ac cess to cOllection, storage 
and delivery (distribution; of informstlon once 
accessed , manipulation of information once de livered) . 

The i mpacts and trends of costs must come into the 
assessment of adequaCY . The most difficUl t part Of the 
jUdgment to be expressed and its support is the need for 
some kind of standard to jUdge acceptable level of cost 
or "affordabili ty" so t ha t the " adeqUacy " is not only a 
logical SUfficienc Y but also implies the ran~e of 
practical chOices for r eal li£~ institutions . We ~o not 
expect to fin d or develOP a measure of value of 
information ~ content, or timelieness . that can be used 
in claSSical value/cost trade off analysis . 

Point 2: to provi de guidance for th~ application of the 
reSUlts from existing eXPlora~ory and pilot projects . 

To handle this po int we must cate~o rize the types of 
eXPloratory anO pilo~ projects ( and ~ I would add, 
preliminary oper~tional experiences) which have been and 
are bein~ carried on . 

we should cite specific examples of these categories 
encountered in our site visit or of Wh ich we na ve learned 

3F1C 

3F1D 

3G 

3Gl 

through public~tion and other personal experience. 3G2 

We shoul~ express ou r jUdgment as the adequacy or 
inadequacy of knowledge or accompliShment in these 
c ate ~orie s (although I think we must avoid attribution of 
failure of any specific croject a nd use grea t care in 
aSSi gning better success to any specific project OVer any 
other one ~~ conditions for success · or failure. however. 
are nece~sary items to be treated). 3G3 

we shoUld descr i be the possible mechanisms for explo1tinr 
reSUlts Obtained and the strategy of eB~ablishin~ 
operational capability based on them . 3Gh 

point 3: to identity weak areas in the understanding. design 
and Use of computer systems as needed for effective and 
efficient information systems . 3M 

In handling this point we have the opportunity to speak to 
t he question of why hasn 't prog r ess been made more rapi dly 
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and how can it be accelerated . Here is the pl~ce to bring 
in: t he non~technological factor of national pOlicies, 
ownershio problem, management problems, total systems 
de5i~n V~_ computer process design, how information 
proces5in~ is diffe rent than bUsiness and 
scient1ficculation and records , continuity ot fi les and 
prOcesses over time and start up transients as 
complications of the des ign of the "steady- state " system . 
the transfera bility p r Oblem and other myt hS. 3Hl 

This section of the report is l ~rgelY the express ion of 
interoretation and opinion of the pane l Which form the 
b&sis for the s~rategy of action to get ~ pro g reB s or 
"r esU lt s ~ (i.e.~ to solve the nee~B we have accepte~ as a 
hypothesi.) 3H2 

point 4 : to provide technical gu i dance for use bY clanners~ 
system desi~ners and ooerating officialS concerned with 
informat ion hanQling systems. pOint 5 : to recommend national 
targets for i mpr ovements in t he weak a r eaB . 31 

These points are larv,elY t he ch~llen~e to provide 
rec ommendptlon for national act ions . In stating them. the 
charge to identifY specific accomPl ish me nts to be BoU~ht 
have been omitted. perhaps we should r ecast t he se oOinta 
to include that emphas is. 

Given that pointe 1 and 2 ha Ve been properlY hand led . these 

3I1 

points ShOUld be han dled with an attitUde of: 31 2 

If we had the administrative dec iS ions and fun~in g 
deciSions to make, ~hat projects would we start or wh &t 
achievements would We re gard as desirab l e (a nd 
reachable) ~ i . e ., Wha t would we want OE , NSF , National 
Commi ssion on Libraries , PSAC~ e tc. to want ~o cause to 
happen and to make app r opriate deciSions to i mPlement . 
In making t hese recomm endations we would want other 
competent technica l colleagues to a~ree fo r th e most 
Part on the technical validity Of the basis for the 
objectives. 

I n t r eating these poin ts, i t is acceptable~ even 
de sirable to state specific ~uestions to be answered 
ii.e., that We couldn ' t answer), hypotheses to be teste~ 
{i.e., We ha ve only opinion to Offer . and s pecific 
number s and relationsh i ps to determine (i . e .~ specific 
research, surveys, or analysis to perfo r m) . 

9 
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In sum~ary, we want the report to represent & reasonable 
management basiS for deciSion and action with a SUfficient 
tecnnical Valid~ty of rationale that technical speciali s t s 
cannot easily invalidate the bases fo r r ecommendation . 
This means that we do not ne~d to spell out a ll oetai l s , 
but Should concentrate on specific and "doable " 
achievements to be used as guides for actions . 313 

<JERNIGAN>ARON.NLS;l . l - APR- 71 18 : 17 MEJ ; • 

on the II Instabilities of hardware and software ~. hA 

In the P&!t, computer - basect information handlln~ or 
management systems have been designed on the basis of 
s pecific hardware , specific languages appropriate for that 
har~ware. an~ specific operatin, systems . I n ma ny cases, 
particularly in the case of libraries , these ~ applica tion 
systems II (as viewed by the computer fie l d) h&ve been 
operated on central facilities of the institutions of Which 
the library is a part . As chan~es in hardware and 
operating systems have occurred raoidlY and continuous l y , 
the foundations for the information activities have been 
unstable, causing continual redesi~n and operating 
proolems . The basic reasons for this inVolve the 
continuity factors relating to the specific environment of 
library and information activities, the ,ystem ~es ip.n 
re~uirements and techniqUes to permit ~urvival in that 
environment and the co~puter science and engineeri n~ tools 
availaole to carry out those designs . 

The continuity of sc i entific calCUlations rests in the 
alr.orithms in the programs to do those calCUlations . AS 
pro"r~mminr languages have developed , especially FORTRAN, 
the exportability or moveability of such algorithms ha s 
become a fairlY routine pr ocess . hA2 

The continuity of business calCUlations is Doth in the 
al,orith~ and the files they operate on . COBOL provides 
for the roove~bility of business c alcula tion al~or1thms . 
The files involved, in the large majori ty o~ business 
situations, are relatively small Icomp&red to PUblishe~ 
in!ormation f11es) and highly formatted and simply 
functional (as compared to the variability ot ~ener al 
information files) . Both characteristics make the 
conversion prOblem , from one system to another -- When 
conversion is necessary -- relatively e~rlY . hA3 

10 
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The major continuity of library and infor~ation systems 15 
in the files of the system ana the portions of the software 
that interface wi th them. The deve lopmen t of p rogrammin ~ 
lan~uage8 is aiding the ability to aesign "transferable 
processinE algo rithms", but the development of ~eneral dati 
base organization and managemen t software is still 
deficient 1n terms of what Can be purchased. Th e situation 
is complicated by the complex interaction between the 
computer operating system and data base Software compoundS 
the prOblem . Thus , it is not enough to have waYs to bridge 
between diBimila r hardware but it is also necessary to be 
able to bri~ge between successive versions of th~ ope r ating 
system for the Same hardwa r e . kA4 

The comnuter in~ustry is far from having compatible 
operating systems (except where one m&nufactu rer 
speci!icaally emulates the SOf t Wa re of another) an~ the 
data base management prOblem has hardlY been touched for 
commercially available and supported systems . Those thin~s 
that are availablee are "file" m~nagement systems not "dat& 
base" management systems and eVen at that level, are a part 
of the corresponding operating system, and not SufficientlY 
stable yet from one version of an operating system to 
another. 

(RO W)ASKIP PBR . NtS;2 . l-APR-71 21:h9 DeE; 

(Note: sug~est the following branch replace statement hI of 

hA5 

S 

RtW 8 Mac 711 SA 

numan knowledve has been recorded for centuries in the torm of 
readable hard COpy . Libra ries have developed on that c~s1s. 
The impict of the use of computers in business, government. 
an~ intellectual actiVity have presented the libra ry function 
With a new ch~llenget information recor ded in machine readable 
for m WhiCh is not organized and formatted as a publications 
woUl~ be . 58 

A well known example i6 the 1970 u.s. Census w~ich serves 
a8 a proto~ype of a new information form. A r e latively 
small amount of data from this machine ~readable data base 
will be pUbliShed . Effective utilization Of ~he bulk of 
the Census information is difficult. First, purchasing the 
xxx reels of magne ti c tape requires an investment of SXxx . 
secondly, the 1nfor~ation is not arranged on the tapes for 
effective use. A considerable investment must be made to 
compact the data in a more efficient format. The third 

11 
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problem is the cost of computer ti~e to run ~he tapeS in 
r esponse to inquiries. These issues present no tecnnical 
difficulty ; however, libraries a re not organized or funded 
to effectively resolve this type of prOblpm . 5Bl 

If libraries are to serve as the national memory function, 
they must expand their interests and capabilities to handle 
and make available information from such media . Various 
aUdio/v~sual material are other frontiers to conQuer . 
present activities in these areas can only be re~arded aB 
eXPloratory . Allowances for cateloguing and access1n~ such 
media should be made in developing computer~ba8ed libra r y 
systems . 562 

(JERNIGAN)OS KIPP ER . NLS;l , l - APR - 71 17 : 28 MEJ ; 6 

Types of dec is~on that this report might he l P. 6A 

What R&D work needs to be done. 6Al 

Should local library consider automation . 6A2 

Why. i . e •• possible benefits . 

Costs. 

Coopera tive possibilities . 

Service bureau or public utility concept. 

Myths and realities. 

Changes required in 

Federal information policy . 

Consu me r habits. i.e ., concept of free libra r y, 

F und1n~ structure of libraries and for national 
information needs. 

S t~mulation for change and to inform . 

communications industry. 

computer hardware community . 
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COmmon purpose defined for interdependent activities. 

PubliShing 

Indexing abstracting 

Libraries 

Major decision pOints in working toward a system. 

0:10 

cont~nuing organization for national plannin~ of 
establiShing priorities (National commission on Libra r ies 
and Information system~l . 

Technical proOleMs 

Stor~~e, location, tr a.nsmission of informatlon. 

<ENGELBA~T>MEJDSKIPPER .NLS;l. 12-MAY-71 10 : 06 DCE ; 

Digestion proalem . 

BrieflY stated , the overall problem is that: The lncreas~ 
in knowle~ge and the develop~ent of neW intellectUal 
disciplines has ~reatlY stimulate~ the rate of pUblication. 
For example~ it is estimated that scientitic literature has 
been increasing at an average rate of 6% per annum for the 
past ouarte r century. In &ddi~ion, certain qua litative 
constraints do not exist in limitin~ the Quantity or 
assuring the SUbstantive QUality of various neW tYPes of 
literature. The editorial review process in evaluating 
articles to be inclu~ed in scholarlY journals is lackinK in 
the pUblication of technical reports. 
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Another fac~or involved in ~he information problem is ~he 
interdisciplinary charac~er of contemporary knowled~e . 
FormerlY, litera~ure could be aCQuired and organized fo r a 
limi~ea disc ipline, such as chemistry. TOday , informat i on 
rel a ted to che mistry from fields such as mathematics , 
engineerin~ , physics and biology must be made availabl e to 

7011 

and used by ~he chemist . 7A2 

Because of the large maSS of currentlY PUblished 
literature, cataloging, indeXing , ana abst r acting 
~echniques ~re becoming lesa effective in leading the 
r eader to releVant information . Society reqUires be tt e r 
intellectual and phYsical access to information than can be 
provided bY existin~ manual methOdS . 7A3 

MU1tip1. Us. 78 

It is pointless to talk about the design of systems to 
improve access to information unless actequate a ttention is 
gi ven to the foundations of the system . Any national 
program, whether it be manual or based on co mpu ter 
technoloRY, is depen4ent on comprehensive collecting of 
relevant literature and its prompt identification and 
description in bibliograPhic te r ms . These responsibilities 
can be me t most effectivelY on a cent r a l i~ed baSis . It is 
for this reason that the three national libr aries in 
WaShington , D. C., constitute the fOUndation for a nat i ona l 
inform~tion system. They should be encouraged to con t inue 
meetinR this responsibility and the Con~ress Sho uld 
r ecognize that investments of Federal fundS in suppo r tint 
these programs constitute cost savings and improved 
efficiency for every library in the count r y . 

Cataloging copy prepared by the Library of oongress is 
distributed to approxima t ely 20 , 000* SUbscribe r s t hrough 
the annual Sale of over BO million* catalog cards . As i t 
costB from three to five times as much to catalo~ without 
LO cony , the magnitUde of the savings is aPParent . Of 
equal importance is the fact that centralized bibliogr aph ic 
description provides a standard which is essential tor 

781 

national bibliographic contrOl . 7B2 

~ NDB Ed itor ~ see latest LC Annu~l Repor~ . 

Of immedia te si~nificance for this inquiry is the 
availability of catalo ging data from Library of can~re s s 
for currently PUblished books in machine readab le form. AS 
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the aa~a base becomes eXPan~ed bY time and the inclusion of 
additional langUages, it is apparent that a~ditional 
libraries will use this source for preparing local 
catalo g in~ records. It is alsO si~nificant that acceptance 
and expan~in~ use of the MARC II format for these recordS 
is providing a defacto if not a de jure standard. This 
gives libraries the capability of interchangin~ 
bibliographic recor~a for the mutU&l benefit of their 
constituents . 

p&ge 20 - reference ~o Harvard . 

Ha rvard University Widene r Lib rar y - A very lar ~e major 
university library Which has used computer technology to 
produce a book - form shelf-list. 

(The Problem of Library BUdgets and Their structure) 

Many libra r ies may find it ~ifficUlt to fund improvements 
in their services . It Was mentioned earlier that 
sUbstantial amounts of new money mus t be provided for 
systeMs des ign work. It is not reasonab le to exoect that 
this expenditure can be carried bY reducin g existin~ 
bUd~etB . cooperative acq uisition pro~rams usuallY ~ ive the 
library access to a greater depth in resources, rather than 
savin ~ an equiValent amoun t of money from the aCQuisition 
budget . 

cost recovery capability could be included 1n new 
information services. However, the public has come to 
expect "tree" library services as the right of taxpaying 
citizens. The attitude MaY frustrate cost recovery. In 
additioll, many libraries dO not receive supplemental income 
~- such as fines -- as a matter of institution~l pOlicy. 

7011 

7B3 

7B4 

7B4A 

7C 

701 

This may be difficult to chan~e. 702 

<ENGELBA RT)MEJC EACHUS . NLS;l . 12-MAY-71 10:05 DCE ; 8 

The Case for Microform. SA 

There is a variety of purposes that can be serVed hy 
photograChic images of pages of text. neither Mutual ly 
exclusive nor neceSSarilY all acplying to a partiCUlar 
1ma~e. 

First, it may be desired to pr eserve the information 
content of a page beyond the lifetime of the paper on Which 
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the page was ppinte~ . For this purpose there is little 
constraint on size of the ~~age o ther than for storage 
conSiderations, and except for esthetics, the resolution 
need be onlY above the threshold Of human le~1bility. 
HoWever , the medium on Whi ch the image is made must be of 
very lon~ term stability. 8A2 

second , it may at some t ime be deSi re d to transmit by 
electrical means a copy of the page to a remote pOint . It 
is much more convenient to present the scanner with a 
photoRraohic image than with the Page itself. Since there 
is degradation of quality in any transmission methOd . the 
resolution of the image muat be well abOVe the threBhol~ of 
human le~1bility in order that the received image reach 
that ~hre'hold . convenience is markedly improved if the 
ima~e can be loc~~ed and moved into the scanning position 
bY a machine rather than a person being required for that 
task. SA3 

Third , it may at some time be desired to put the textual 
content of the page into digitized £orm . The I l ternatives 
are that it be key-punched, Which is both slow and 
expensive, that it be digitized by an Opt ical Character 
Recognition device scanning the original page. or ~igitized 
by an OCR device scanning a photog raPhic image of the Page . 
Both convenience and cost militate toward the last of the 
three, if the image is adequate for the purpose. 
"AdequacY" comprises ~he same properties needed for image 
transmission, but to a greater degree. Since the er ror 
rate of an OCR device is neavily dependent on the Sharpness 
of the character iMaEe that can be for~eO within it . the 
premium on hi~h resolution of the photographic ima~e is 
increaseo. Since di~itizin~ is much more l ikely to be a 
cro~uction task .- that is, once undertaken, it will be for 
many Pages rather th&n for iSolated ones •• th an is image 
transmission, the requirement for machine location and 
mOVemen~ of images becomes m~ndatory r ather than merely 
desira.ble . 

Finally, it may be desired to have a~ditional copies Of a 
pa~e or a collection of Dages, at the site Where the 
originalS are or at one or more other pl aces . If there is 
~ copying aevice Which can both util~ze a nd preserve in the 
copy the fe~tures needed bY the other uses of the image. 
then generating useful COPies can be a very low cost 
operation. For material of Which multiple copies are 
desired the cost of making the initial photogr~Phic image 
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~~ which may have been unpleasantly high -- is not at all 
horrliyinr when prorated among the copies . 

Of the various required and desired properties of mic rofor m 
i ma ges and their embOdiment , no pair is contradictorY . and 
the f o llowing set encompaSSeS them all . 

(1) The ima~e resolution must be high enough so that 
tne ae gradation encountered is Making a onotog r aphic 
CODy of the original image followed by using the COPY as 
source for electrical transmission of the ima~e dOes no t 
result in an ille~ible final image . 

12 ) 
lon g 

1 ») 
with 

The medium which bears the image must be of ve r y 
life . 

The imige must be as small as poss i ble, 
the reSOlution reqUirements. 

consistent 

( )J.l I ma.ges must be cont.ained in such a wa.y as t.o 
facilitate their being located anO moved bY mach ine. 

(5) A machine must exist Which can locat.e ~ nd move 
i rrp:l.f~ e " • 

(6 ) A machine must exist. which will make cooies 
retai~ing all the above properties except for Some s mall 
de~radation Of image incurred bY copying. 

8AS 

8A6 

8A6A 

8 A68 

8A6C 

8A6D 

8A6E 

8A6F 

The Case ~~ainst Microfo r m 6E 

prOducti on Of microform iM&~eB reaquires the al loc a tion of 
fun ds, equipment , and manpowe r Which are in short SUPPly . 8E l 

There a~ e not formal s pecifications for film and equ ipment 
to prOduce ima ges wit.h the r equired pro perties . 882 

There is no t an agree d-on Physical embOdiment fo r images 
that Can be located a nd moved by machine . If there 1s a 
diversity of embOdiments , there must be & corresponding 
diversity of maChines , and as a communit.y effort t he whole 
thin~ becomes futile. 8B3 

<ENGEL 8ART ) NAS" EC.NL5;6, 13-APR-71 11:50 DCE ; 9 
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Aborted, earlier start: 

o. C. Engelbart 25 Febru.ry 1971 

Recommendations 

In something as complex as The Library system therer 
are problems a n1 possibilit ies in abundance--anct when 
eXPlore rt thr~ugh its interior labyrinth bY concerned, 
knowle~Reable and practical people from different 
diSc i Plines , the inter11nkage of prOblems of convention, 
prior investment. sheer bUlk , user oreferences, gadget 
***promoters , financial squeeze, un-bUsinesslike 
Dlannin,. frameworks, bUdget squeezes, over - burdened 
operational s~a£f, etc . repeatedly entraP and defeat 
expeditions sent ~nto map a c&mpa~gn. 

Our expedition traversing the terrain ra pid ly and 
looKin~ for the tecnn1cal problems of supporting a 
campai~n , conclUdes that at the "tactical level " of 
supporting actual library operht1ons environment 
oroduced by the current "strategic" frame work is not 
aporopriate for taking advanta~e of a "mechanized 
assault ." 

Miscellaneous nwe notes: 

ConSiderations of the site visits the Panel made : 

How do we integrate our obserVations and asseS8ments 

9Al 

9AIA 

9AIB 

9AIC 

9AID 

9B 

9Bl 

into the report? 9B1A 

Wh at Bort of framework dO we take for this purose? 

If, indeed. we stick with the "Market - Developmen t " 
£r ame work, then it puts this assessment into a 
special liEht: 

Most of the things we saW ~oUld actu ally not be 
pr ac tical for the solution of an individual 
l ibrary'S operation. And, in the 
" Network- Ma rketplace" sort of SOlution. their 

9BIB 

9BIBI 

~opro&ches ~ould be evaluated much differentlY . 981BIA 

Fo r eXample, the cost of the computer prolramming . 
the catalogin2, the storage space, etc . would be 
ororated over many users in the mar ke tplac e. 9B1B1B 
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But , must also realize that the validity of some 
of the approaches would be affected bY the Way in 
which this marketplace will (likelY) be 
constitu t ed: 981810 

For instance, most likely will have a standard 
catalogUing base, and special forms of 
cataloguing (e.g. as ueed in INTREXl would call 
for a large-scale modification in library 
standards, while other forms could be 
selectivelY (optionallY) added where USer 
organizations chose. 981B101 

Coul d list off the different pro jects we stUdied, 
aSBe~Bing their relvance, spceial SignifiCance . etc . , 
with respect to the hypothesized ~ ma rket 

environment." 9B182 

BTL cirCUlation-control system: 9B1B2A 

Would think that a central service 
organization COUl d offer this sort of service 
to any library -- assumin~ tha~ standard 
document (biblio) deacr iption WaS Used •• • 9B1B2Al 

What other &8sumpt1ons and conditions?? 9B1B2A1A 

Etc... (I NTREX. TIP , Stanford , Chicago. ARC , NO 
Ti mes -~ the visited ones ~ - plus perhaps 
commentin~ on othe r well-pUblicized systes such as 
OHBIT. DIALOG. etc.1 9B1B2B 
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LI8RARIES AND INFORMATION TECHNOLOGY . 
A NATIONAL SYSTEMS CHALLENGE 

I NTRODUCTION 

The " Nation~l Information Proble~ " has been state~ in many 
forms, amon~ which are: 

Information storage and re trieval in su pport Of science , 
technolo~YJ ana medicine 

Library automation 

Information support for business and government decision 

1 

2 

2A 

2A1 

2A2 

m.kin~. 2A3 

Most studies pnd Plans relating to this oroblem , or some 
portion Of it, have identified computer and communication 
technolo~y as the basis for future systems to cope with 
increasin~ volumes of information , increasing comPlexity of 
interdisciplinary needS, &nd the quiCKened time response 
require ments for inform~tion 1n modern society. Many research 
stuaies~ development projec ts, ana pilo t operations are 
working on Various facets of ~he In fo r ma tion problem and 
pr ogress is being made . 

However, all too often ~he pro~resB is slOWer than exoected or 
neeaeo, the prOblems encoun~ered are ~ore comPlex than 
o ri~inallY understood. the costs for development and 
operations appear to be higher than can be afforded , and in 
some instanceS, the pr eSent l Y aVa ilable technologY haS Seemed 

28 

to be deficient . 20 

This stUdY rep resents cooperation between the Library and 
computer science and Engineering communit1e ~ to examine t he 
apPlication of computers and related technOlogies to libra r ies 
and information systems, The r esult! of this examination are 
intended to: 2D 

aSSess t~e adeqUacy of technology to meet the needS Of 
library and information systems at the national level; 2Dl 

provide Ruidance for the application of the reBults from 
existing e Xplorator y and pilo t pr ojects; 2D2 

identifY weak a r eaS in the unde r stand i ng . desiRn an~ use of 

1 



" 

) 

) 

DCE 22-HAY - 71 11:58 7012 
Draft 1 of Final Report. MAS INSOFYS Panel 

computer systems as needed for effective and efficient 
information systemsj 

recomMend national targets for imorovements in the weak 

2D3 

a.reas; 2D4 

provide technical ~uidance for use by planners , system 
designers and operating officials concernea with 
information handlln~ system3 ~ 2DS 

The stUdy WaS performed by the Information Systems Panel of 
the computer Science and Engineering BOard Of the National 
ACademy of sciences and was supported bY the Council on 
Lib r ary Resources . Through site visits , OUblished 
information, and the experience of the participants in the 
stUdy, the insights and rpsUlts from library automation 
projects, th~ computer and communication industries~ aca~emic 
information science research~ science abstracting and indexing 
systeM develocment and operations, commercial com~Uter science 
industry, and news processing and pUblication i ndUstrYJ have 
been brouRht into the stUdY. They provide a diverSification 
of the basis fo r this report . 2E 

Some Limitations 2F 

The authors of tnis report accept that it is to the Nationa l 
interest that access to information be prOVided, a t least to 
the level of convenience and of comPleteness that haB been 
provided historicallY bY libraries . The need for conSiderable 
improvem~nt beyond What has been historically provided has 
been proclaimed bY ~any . Establishing t he Validity Of the 
asser~ion is not undertaken within this r eport. 

(1) Cite reference to the Olsen review of the literatur e 

2G 

on the econornis of information.) 2Gl 

(2) A "mixed ba~ " of examples are the National Park 
system, a Fine Arts ~uBeum. an~ even the Ar~ed fo r ces of 
the United States . 202 

The value to the Nation or to society of providin~ access to 
information. along with the values of many other intangibleS 
and serVices (2) is not measureable in ctoll~ r s at the oresent 
state of knowledge (1). consequently, Quantitat i ve 
cost/benefit stUdies are not Part of this report, even though 
relative cost for equivalent service by ~ifferent means may be 
examined, and costs th~mselve9 are of primary interest. In no 
waY is the desireabl1lty of such measures of value disputed , 

2 
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but in their absence and until such are developed, we must 
proceed on the baSis of qualitative jUdgement. 

( 2) Examples 

It is a l egal reQui rement that in providing access to 
information, r ro pe rty rights and privacy ri gh ts of indiViduals 
be res pected . StUdy of means of assuring that exis tent these 
rights not be contravened or alternative measuring 
recommended, has no t been undertaken within the framewor~ of 

2H 

2H1 

the report. (3) 21 

(]) (cite references to 
copyri ~ht discussions 
others?) 

privacy stUdies (weston) and to 
a recent paper by V. Clapp . 

The emphasiS Of this stUdy is primarily on the intellectual 
and technical factors involved in the design and b uildin~ of 
computer-based librar~ ano information systems and their 
irnplic~~ions. These factors are affected by many 
non-technolo~ical factors which must be acknowledged in this 
examination and tak~n into account in system deBi~n and 
operation; hOWeVer , it is not the purpose of this stuOY to 
propose missions and roJes of pUblic or priVate i ns titu t ions 
or to propose technical pOlicy outside of the areas of 
competence of the participants and sponsors. The reSUlts are 
intended to make known the system design principles Which must 
be obBerVed 1n order to make Unified pro~ress in SOlution of 
the National Information problem, to rela~e the exist1~g and 
eXpected sta~e of the relevant technology for t hiS purpose , 
and to identify key achievements that are necessary. 

THE PROBLEM ADDRESSED 

General Na tUre of the Problem 

En~ering the Nationa l Infor~ation problem f r om the library 
cen~ered view is useful becaUse ~he library function is the 
Ilmemory 'l of n~tional information systems. The current 
e~bodiment of this memo ry is the wide range wh ich includes 
the large national libraries, major ac~demic and research 
li braries , federal libraries, industria l libraries, public 
lioraries, and various information collections used in 
support of industry, ~overnnen tJ and education. It has 
built up oVe r ~any Years, baaed on the traditions of 
centuries, oriented mos tly tOWar d the acquisition &nd 
management of s~orehouae8 of knowledge prin~ed on PaPer , 

3 
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and based on manual proceSSeS Which require extensive human 
interpretation of situations and jUdgment 1n handling the m. 

ThUS , for purpOses of functional characterization , present 
libraries will oe regarde~ as the storehouses of recorded 
knowledge (or di~lo~) in graphic form to be used over a 

3A1 

period of time (delayed information) . 3A2 

Examininr this as a "memory function " provides explicit 
concentration on libraries problems and their !olutions , 
but more important, it frees the investigation from 
consider!n, only the mechanization of traditional meth OdS, 
9u~~ests that the library func tions could be extended to 
cOVer new forms of information, a nd clarifies the 
requirements for the mechanized interfaces to the memory 
function. These interfaces SUP01Y information to the 
library a~ a Ken~ral memory institution and deal with the 
aCcess and del~very ~echanisms which select and supply the 
information for use . 3A3 

The intellectual prOblems thUS must be shared between the 
tradit~onal and the new technology diSCiplines . 3Ah 

Briefly stated , the overall prOblem is that: 

There is more information than can be di~ested ; 

Better intellectuAl* and phYSical access is need~d to 
it; an~ 

• In the library world the me t hOdS used a re called 
bibliographic aCcess , the abs tracting and in6exin~ 
conmunity emphasized indexing as an a Cce ss route, and 
comouter science practitioners think in ter ms Of 
sYmbOl ic addressing as the name of the process for 
locating iteMS in file!. In thiS work we have 
fr~ouently encountered Varying terminolo~y used by 
different specialiZations in ~iscu5sing the Same 

3A5 

3A5A 

3A5B 

basiC concepts. JA5Bl 

The present ~ethods for bo~h have exconen~iallY 
unfavor~ble cost ana delaY time with increa!in~ volume 
of material handled ~ 

The '!information technolo~y ! ' that is expected to be the 
opportuni~Y for alleViation of this prohlem 1ncluoes 
computer oroce88es and compatible information stora~e 
media, input/output ~echaniams . electrical communications. 

4 

3A5C 



) 

) 

) 

\ 

DC$ 22 - MAY -71 11:5B 7012 
Draft 1 of Final Report# NAS INSOFYS Panel 

anO various classes of information reproduction that 
collec~ively is terme~ repro~raphY . compu~erB are the keY 
element in thia technolo~y because they pr ovide the control 
mechanisn Which can taken actions conditional on 
c r edeterm1ned situations and on the representation of the 
information bein~ handled . However , without the other 
face'ts of this technology t oo connect computers into 
networks ~nd to orovide human compatible interfacee. the 
full pow~r of comouter technology could not be as 
effectively applied . 

This information technology) if properly apPlied) has 
characteristics than can replace repetitive labor intensive 
operationa, freeing personnel for the necessary 
intellec~ual functions, and thus expedite the "digest ion" 
ra~e of neW information . It provides "economies of scale " , 
as has been demon9tra~ed in bo~h t~e computer and 
communications yndustries, which can combat th~ faster than 
linear growth of library costs with increasing volume of 
material to handle. Further , the continuing rapid 
technological improvemen t and cost redUctions per unit of 
performance in all aspects of electronic technOlogy make it 
increasin~ly attractive for replacement of olde r methOdS of 
information tranSfer and handling, and library institutions 
must either keep pace With these develop~entB or eventUallY 
face replacement bY new institutions Which provide the 
necessary services. 

In t e rms of an automation project , certain characte r is tics 
of the prOblem need to be recognized . AS a co~moditY to be 
mana~ed. information is unusual. 

Its QUan~itY can be exp resse d in terms of characters or 
words or other "output" forms and i~s recoroing me~i u m 
Can be ~easure6 in ~erma of pages or geometric al volume 
or wei~ht, but its value varies with timeliness. with 
format ~o aid comprehension and further processing , with 
knowledge alreadY possessed bY the recipient, and with 
the relevance o! what is delivered to the recipient to 
his concerns at the time of his r ece i ving it. 

The extraction of information from mechanized storage 
forms bY copYin~ does not deplete the ori1inal reBource, 
but the distribution of those copies may either increase 
or decrease its v~lue depending upon Whether the 
Usefulness of the inforlnation is determined bY universal 
or exclusive availability . 
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The mechanical methodS for handling information , Whether 
computer forms, electronic communications, or microimage 
forms are SUch that the information is not directlY 
perceivable by human senseS and What is bein~ handled 
and managed requires a nigh ae~ree of ability to deal 
with abBtr&ctions and indi rect perception . 

All thiS suggests that care must be exercise~ in looking to 
normAl commOdity prOduction and routine automation projects 
for guidance in information ~utomation projects. The 
economic @nd human factory have new and more complex 
aspects t~at must be considered as well as the normal 
concerns in Buch endeavors. 

Dimenslons* 

The Oimensions Of the overall "national memory II prOblem are 
difficult to pin down in accurate terms. Figures are not 
available on a consistent oasis for all Classes of 
libraries ~nd those that are available are not necessarily 
for the 8~me year. ~owever~ some ~rOBa figures are c ited 
below to ~stablish the order of magnitUde of the resources 
emplOyed in the great part of the memory institution in 
order to five Borne concept of the potential market for 
automated aidS or the prOdUcts of compute r -based systems 
and the direct resources they can impact . 

The American Library Directory 1970-1971 edition records 
27.180 libraries in the United states categorized as 
pUblic, co11e~e, special, armed forces, law, medical . or 

JA6C 

JA9 

J8 

J81 

reli gio us . JB2 

TOO often~ the feelin~ is that the library and information 
processin« community is too s~all to have a si~nificant 
impact on determining the characteristics of equipment to 
be market~d bY the information technolo~y in~ustry th r ou~h 
verbal market mechanisms . The result is that the 
approache~ taken have been to take things produced for 
other purposes and 't~ake doll or "adaPt~ . That this need 
not be true is illustratea bY the order of magnitUde 
fi gures collected below. 383 

The COllection and summation of these figures is not meant 
to implY that the total is a meaSure of the dollar volume 
of equipment and services to be furnished bY the 
information technolo~y industry beCause it is a total 
bUdget b&31s~ the majority of Which is now labor costs~ not 
e~uipment of materials. AS pointed out elsewhere the 
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initial savingR Bought through auto~ation in overall unit 
orocess1n~ cost (improved timeliness and completene~s are 
other dimensions of imp rOVemen t) occu r bY shifting the lOad 
from manual to machine activitles~ thereby makin~ the 
target of costs to be impacted t he majo rity costs of labor 
intenB~ve ooer~tions. no t ~he relatively minor costs of 
present eauipment an~ materials . once the balance has 
shifted , the SUbsequent attempts to achieve further cost 
savines must then be aimed at the equipment and materials 
segment of the overall costs . 

ThUS, the basiS of an order of m~gnitu de of total costs to 
be imparted the following illustrate that, if unified in 
view and dema ndS, the library and information community has 
the economic potent i al as a ~arket to influence prOducts 

380 

and services from the information teChnOlogy industry. 3B5 

SO~e ea r lier fi gures show ~hat 2.370 COllege and university 
libr.ries in 1967 - 68 carried 305,000,000 volumes ~ served 
nearly 7 million re~istered borrowers and had operating 
expenses fo r ~he year of $509 . 800,000. The growth of these 
libraries is evident from a comparison with statistics fro m 
1962: 1.Q85 libraries. with over 201.000.000 vOlumeB~ 
nearly 4 million registe re d borrowers and operatinR 
expenditures of S183~900,000 . Later, in 1966 the data were 
2.207 libraries, 6 million user s , and $320 . 000 , 000 in 
eXPenSeS. Rough extraPolation based on these data indic~te 
an estimated 1971 total operatin~ expense . for college and 
univerBi~v 1ibr~riesy alone, of th~ order of $600 mi11ion ~ 
with Bome account taken of recent '!plateauing'! of budgets . 

The SO largest acadeMic libraries in the Uni~ed S~ateB in 
1968~69 housed a to~al of 10h.169 . 000 vOlu~es , added 
5.348.000 volumes during ~he perio~ , had to~al opera~in2 
expenditures of 5152,h48.000, expended 586 ,255,000 for 
salaries and wages and spent Sh8 ,975 ,OOO for library 

386 

ma~erials (exclusive of bindin g costs). 387 

By June 30 . 1969, the to~al holdin~ of the Library of 
congress nUmbered more ~han 59.890.000 items includin~ 
526.000 reels and s~rips of ~icrofi1m. App ropriation s for 
the ooeration Of the Library of Congress in fiscal 1970 
totalled 543 , 856 , 300 , an increase of 52,1 43,400 over the 
orevious year ' s appropriated fun d total. (Bow~er Annua l 
1971 0232) 368 

In f1sc~l 1968 PUblic libraries Bervin~ pop Ulated areas of 
25.000 or more 135, shelved ~ore than 188,000,000 volumes 
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an~ had opera~ing expenses of more than 8421 , 000 ,000, and 
served more than 125,000,000 peoole. (OE pUblication 1968) 

In addition . approximately 49,000 libraries serving PUblic 
and private elementary anO second schools in 1968 carried 
1n excess of 209,000,000 volumes and expended over $85 
million for library materials . 

The number and bUdget tor special libraries in industry are 
unknown. Projects to determin e these figures by 
associations i nte rested in them have been started but 
aban doned before CO MPletion . 

Another view of a portion of the library or information 
world reVeals that for fiscal year 1968 federal fundS for 
scientific and technical information activities Within 
various departments , such &S Defense . Hea lth. Education an~ 
welfare. and commerce , are recor~ed in excess of 
$S3~.OOO.OOO with an additonal $295 , 000 , 000 re Ported bY the 
Department of Sta te for foreign Dissemina tion a nd Res earch 
programs. Of these fundS. over 8155 million i5 accounted 
for in bibliographic and reference activity, with 
pUblications and dist ribution costs accounting for $l72 
million4 (The M. Hande rson paper.) 

Even with the uncertainties involved in a mixed set of 
fi gures as given above. it is obvious that the nation is 
now spendin~ well over two billion dollars per year on 
for mRl library and information services. a problem trUly of 
national proportions . 

AnOther dimension i s visible in the estimated Worldwide 
annua l production of printed materials - 450,000 books. 
200,000 periOdicals, and 200.000 technical repo r ts in 1968 
and a rate of increase estimated at 8 -1 0~ a year with the 
increased cost of operating libraries estimated at 10 per 
cent a year . (Locke citation. also special Librarie5 in 
Federal Gove rnmen t) 

staff salaries account for rough lY app roximatelY SO Per 
cent to 7~ per cent of library opera~in~ costs. Book 
PUrchases a re ~enerallY ~he next highest category or 
expen~i~ure and may be r oughly approximated in the thirty 
per cent or less category. Another clue bearing on the 
nature of libra r y operations and the nature of the labor 
involved is affo r ded by Locke ' s c~lculation based on an 
analYsiS of a given university ' s library bUd~et of 
approxim~telY ~ 2 million, about six-tenths of one per cent 
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of the total bUd~et Was attributable to the time and effort 
expended bY trained oersonnel in sophist~cated reference 
search. EVen if one were to challenge the approximation, 
the d emon~trable fact remains that a considerable part of 
the ~orklo&d in any library consists of carrying out 
r e petitive tasks such as catalo(ing, searching files . 
shelving, preDaring lists, checking on cirCUlation and 
other routin~ labor-intensive functions. ( " Oo~puter Costs 
for Lar~e Libraries", W. N. Locke) ClearlY, the first 
tar~~t of automation is to take over repetitive tasks 
re dUcing labor costs and to i~prove Performance factors of 
information transfer ac curacy, cateloging timeliness , and 
access flexibility. 

Lookin~ f'inward'! at information activites theme elves ~ives 
a very incomple~e measure Of the economic Oi~ensions of 
importance of tne information problem ~ These act ivites 
haVe some unknOWn leverage on ~he total conduct of 
industry, education, and government . The absence of 
adeqUate information serVices causes organiZations to do 
much for themselves in ineffiCient and duplicative waye . 
The lack of assured comple~eness , inSUfficient timeliness 
of availability , and un relia ble ~ccess routes of existin~ 
recorded information caUse organizations to expend 
resources to collect that information on their own and deny 
them the availability of useful information that already 
exists but cannot be found or delivered for use. Often , 
even if it is available and at hand, it is not in a form 
that is easilY assimilated and or~anized or combinable with 
the information generated within th e organiZation. If the 
formallY recorded information were readily aVailabl~ 
throu~h r~sponsive library and information serVices , the 
internal resources of organiZa tions coUld be diVert ed to 
the ~ener~tion and organization of inforMation fro~ within . 
mergin~ it with the information from outside. and makin~ it 
available for Use in decision ma~ing . 

An introsoective illustration of this situation is ~he task 
of findin~ the al re adY existing info rmation relevant to 
this stu~v and then boil inc down the relevant parts of what 
waS found to provide a starting point for new intellectual 
contributions desi re d from this stUdY. Cont1nuin~ this 
recursive ObserVation, perhaps the sequence of studies and 
plans rel~tinR to ~he I'infor roation problem" ~oUld not be so 
int~r~inable if there were more timelY and effective 
information support means to aid decision making and 
development effort in solv1n~ it. 
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Just as the transportation systems were the key to the 
development of commerce , modern society is becamin, 
increasin~lY aependent on information transfer. The long 
term memory function in this tranSfer, the library 
function, can be a very important function if it is 
croperly ~eveloped to be consistent with t he modern 
environment of large volumes of information and quick 
response denand tor it . However, trying to put a dol lar 
value on that function, as a measure of it as & market for 
commercially supplied technology or as a com merCial value 
SUfflc~ent to prodUce the reVenue necessary to sustain it 
is extremely diffiCUlt. All we have at thiS time ~re rou« h 
estimate! of ~he current magnitUde of libra r y activity and 
an unknown leve r age of that amount of effor t on the ov~rall 
productivi~Y of industry, educ~tion , and government . 

SALIENT POINTS OF TH. TECH NOLOGICAL AN D DEVELOPMENT PR08LEM 

As compared to other applications for computers and related 
technolo~y, there have been re~uirements for library and 
information systems Which have exceeded those for scientific 
and bUsiness applica~ion . The character Bet needed is much 
larger than the 48 to 64 character sets which have been fUlly 
adequate for scientific calCUlations ~nd busineSB records . 

The printin~ industry has developed over many years the type 
fonts and Pap,e formats which are effective in presen t ing 
printed information to humans in comp&ct fo r ms for their ra pid 
and accurate consumption. While there can be conSiderable 
a r gument over how much Of the qUality and stylistic variat i on 
are in fact n~cesaary . there is no doubt thit What is nee~ed 
has far exceede conventional computer output capabilities . 
Library and information systems mus t a lS O handle mUltiple 
alPhab~ts of non~En~lish langua~e mate rial and scientific 
notations. l Ven with elimination of ~tYllstic variations of 
typograPhy ana tight restrictions on symbolS from foreign 
alPhabets, the miniMum library character se~ for bibliog r aphic 
information. as described bY the Library of oongress inclUdes 
176 different characters J significantly in excess of the 95 
graphics of the standard ANSI basic set (reference). 

Entities to be represented: bibliographie information. 
SUbject clas~ificationJ free ~extJ etc •• are co~plex and 
diffiCUlt to standardize beCaUse of the large number of 
independent institutions involved . The organization and 
orderin~ ruleR necessary to sort the information fo r hum~n 
lOOkUP, so t~at related items are brought toge t her , are much 

3818 
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4A 
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more complic a ted than simple alPhabetic ordering . ~O 
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Whether dealing w~th bibliographic information or actual 
information content, the files involved are very large · 
resultin~ in very 10nv computer run~ with serial f iles on 
ma~netic tape, or al ternatively , requiring an amount Of direct 
access storave that ha~ been outsi~e the bounds of economic 
practic~lity. Some of these technolo~ical barriers are 
fallin ~ , aB will be noted in a later section of t he re port. 

Because the ouantity Of information is large - piain whether 
the full content of ori~inal doc uments is involve~ or onlY 
blblio~raPhic information and other dOcUment surro~ates - the 
labor of ori~inal input into ma chine handleable form is a 
serious functional and economic problem . In principle . when 
the informa~ion can be captured at ~he or1~inal sou rc e . in a 
form suitable for later reuse~ thiS would eliminate that 
prOblem. However , that is not ye t pOSSible in todaY ' B 

4D 

PUbliShing environm~nt to any significant extent . kE 

Looked at another way , the requi rements of the library and 
information Bystems prO blems , as a combination of 
technolo~1c&1 reqUirements ana economic practicalities, are no 
different in character nor more demandin( of com cuter science 
and en~ineering than are ma ny of the other current 
apPlications inVOlVing the inte~ration Of intellectual ~nd 
ma chine functions. ThUS. wh~le its challenges may have been 
excessive for the caPabilities of the past. it is not unique 
in the computer system research and de velopment of the 
present . 

(Examples Of other relevant prOblems illustratin~ si~i l ar 

4F 

characteristics) 4f1 

The application of cornDu ter technolo gy to libraries is in its 
infanc y . Expe rience to date indicates that automation 
involves a eeries of tec hnical ~ intellectual and economic 
prOblems Which must be solved bY highlY skille~ peoDle with 
combined competence in computer tec hnOlogy as well as 
biblio~raphical technique. cost elemen ~ B involve syste~s 
analysis and des1 gn , hardware . file conversion~ and the 
expense of oneratin~ the system. Becau se of current economic 
factors it is not practical at the present time to consider 
computer technology for large scale text storage or 
information retrieval. However, libraries contain numerous 
files for t he control of boOk orderin~, serial reeeicts. 
bindin~J cataloging. and cirCUlation are suitable for 
automation unde r appropriate circumstances . 40 

until recentlY it Was anticipated that prORrams de veloped to 
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automate operations in one library couldbe transferred to 
other institutions, thus saving the cost of ~uPlicatlve 
Oesi~n. Unfortunately. becaUse of differences in hardware 
configuratio~ and operations requirements among libraries , the 
transfer of automation programs has serious limitations . kH 

An investment of ~70 ,O OO to 81 00 ,000 may be required to design 
the mechanization of a single library operation, i . e ., 
acquisitions or circulation. New money must be provided fo r 
these develooment costs as they are in addition to the bUdgets 
require d for operatin~ re gUlar library services . In addition . 
funds must be foun d to pay for file conVersion an~ to operate 
the sys~e m (h a r dware and staff costs) . This su ggpsts that 
only a fe~ of the l a r~er libraries can justifY the expense of 
location automation . Al ternative approaches are bein~ 
developed by creat ing service a~encieB ~o provide automated 
progr. ms for consortia, or re ~ ional groups of libraries such 
as those in Ohio and New England . The University of 
California is designing a system based on the concurre nt 
automation of the nine libraries within its system. kI 

One of the f e w constants Which comes from experience is that 
there should be no anticiPation of an immediate cost saVing 
from automation. However , the application of computer 
technoloRY c an pr Oduce more effective service for Patrons and 
more efficient records for library management . Automation can 
accommod a te future increases in work load at leBS increase in 
labor costs t han a manual system. 

There a re some special features that ~ ust be kept in ~ind 
during design . The overall sys~em is com plex , but it mu s t be 
ueed , for the most part, bY persons with special trainin~ . 
The input to the system i s not in the control of the sys t em . 
althouRh the conten~ of the system prnvides part of the sou r ce 
ma t erial tor intellectual activity which provides that input . 
The storehou se Of knowled~e that the library fU nction 
r epr esents in ~eneral is a cumulative, continuallY growin( . 
non-self pur~ing file for whiCh no acceptable pur(ing crite r ia 
exists. Obvi OU SlY, thiS leads to a heirarchY of memory 
function~, so tha t ~ the library problem II is really a heira r Chy 

4J 

of prO blems , not a single one . hK 

Wh ile net trul~ uni~ue in character but ce r tainly extreme in 
ma~nitude i s the prO blem of " g ettin ~ 5tarted ~. TO be useful . 
an information' file must SPan sufficient s cope th ~t th e user 
can aenenct on it to contain a SUffi cient percenta~e of the 
existing info r mation th a t a user needs to lend him to useful 
conclUsion s . othe rwise . the sitUation, whe ther i ntende d to be 
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fullY operational or pilo~ experience, is unreal. For 
examPle, th~ ~ARC pilot biblio~raphic information service is 
"useful" to the extent that it supplies an appreciable 
oercenta~e Of bibliographic input Of the receiving 
organization. In situtlons where it ~oes not, it can be 
regarded only as &n experiment, the Worth Of which cannot 
really be evaluated . 8 uildln~ the iiles , whether content or 
control and access, to a level of true usefulneSS represents a 
large investment without immediate payoff . 

Human knowled~e haS been recorded for centuries in the form of 
readable ha r d copy . Libraries have developed on that basis . 
The im pact of the use of computers in business, government, 
and intellectUal actiVity have presented the library function 
With' new c hallenge , info r mation recorded in machine readable 
form Which is not organized and for ms tted as a pUblications 

~L 

WOUld be . hM 

A well known example is the 1970 U. S. Census whicn serves 
as a orototype of a new information form . A relatively 
small amount of data from this m~chine-readable data base 
will be PUblished. Effective utilization of the bulk of 
the Census information is diffiCUlt . First , purchasin~ the 
xxx reels of magnetic tape requires in investment of Sxxx . 
secondly. the infor~&tion is not arranged on the t ape s fo r 
effective use . A considerable investment must be made to 
COMpact the data in a more efficient format . The third 
prOblem is the cost of computer time to run the tapes in 
response to i nqUi rieS. These issues present no technical 
difficulty; however, libraries are not organized or funded 
to effectiVelY resolVe thiS tYPe Of prOblem. 

If libraries are to serve as the n~tional me~ory function. 
they must eXPand their interests and ciPabilities to handle 
and make ~vailable information from such media. various 
aUdio/visu al mate rial are other frontie r s to conquer . 
present activities in these areaS can only be re~arde~ as 
eX Ploratory . Allowances for cataloguing and accessin~ such 
media should be made in deVeloping computer-based library 

.M1 

systems. 4M2 

In contrast to other information transfer media , e . E • • 
television entertainment . news, and serial pUblications. 
there is no associate6 source of reVenue such aB orovided bY 
adVertising for the examples cites above. The tradition Of 
PUblic ~nd institutional support of libraries has removed them 
in the p~st from the mechani s m of a marketplace. 8ecaUse they 
must solve this prOblem of reVenue acqUisition in innovative 
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WaYs in ~d~ltion to technological development , a dOUble burden 
1s imposed. 

BecaUse the rpsponsibl11ty of the memory institution inclUdes 
the or~an1z8t1on of existin ~ kno~le~~e in anticipation of 
unknown or unstated future requirements . it cannot exist 
solely on th~ basis of JUBt ification by current needs . Thus, 
the motivation, Ruidance . and support for bui ldln~ this 
resourc e needs speCific at tention, apart from t he economics of 

4N 

using the resource once it exists . hO 

Whe n a specific aPPlication or mission-oriented interest 
develOps, SUch as lunar and planetary exploration in the 
1960 ' s or ~ pollutlon 't in the la t e 1 960 ' S and for the 1970 ' s~ 
information is needed fro~ many field8~ from the "ha r d " 
sciences, economicB~ SOcial sciences~ pOlitics And ~overnmen t~ 
etc . Info r mation Which has been organ i ze~ along t radi tional 
lines in the Past must be reor~anized or somehoW accessible 
Via new in~ellectual routes . ThinKS wh~ch before were 
unrelated must be brought togethe r under new cate ~orizations . 

This means that the memor y i nstitution cannot ass ume an 
or~anizRtion for is infor~ation that is static and should 
provide as much baSis as is prac tica l for automatic 
reorganization when new needs are r ecognized . This re presents 
the statement of an open ended desi," problem ~ the solution of 
Which in fact can onlY be aoproximated and not toallY ach ieved 
in our pres~"t State of irno r ance about the fUndamentalS of 
information . Also~ the pos tUl ation of a Value meaSu re for 
such ~ reqUirements for comparison with costs to BatisfY it is 
futile~ especiallY when the statement of that value meaBu re 
for satisfyin~ known needs haa no t been worked out . 

The r e ~re enormous vari ances in the usa~e of any given i tem i n 
a library or handled by an information system . There is an 
a~e ~ olrt ar~u~ent over the stora!e of little or ne ver used 
material . ce rtainly . anyth ing done to se ~ re ~ate the active 
mate ri al frOM the inactive Can ~elc to lessen the amoun t of 
inform~tion that must be managed in way s for maximum 
accessi bility and rpsponsiveness . Majo r libraries now have 
off ~ aite , high oensity storage fo r this purpose~ but it is 
neVer very POPUlar with the library p.trons to have Part of a 
collec tion at interest to them removed from immediate 
availability . H owever ~ it is unlikely that the national 
memo r y that the library function represents will be a B1n~le 

uP 

level 5tora~e with any technolory . hQ 

Si~ilarlY . there are wide variations in the need and demands 
Of i nformation seekers . ~ nether t hey shoUld o r not . Borne 
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persons never consult alrea~y stored and or~anized 
information. Others make almost constant use of it . If 
society is to be served, any solution to the liora ry Droble~ 
must take this into account and use methOdS of operation and 
financin~ that does not deter the freQuent USer and doeS 
entice the present non · user to learn and beg in to get value 
from stored in!ormat1on~ 

The development managenent for the de!i~n and installation of 
computer~based library and information systems faces special 
prOblems . In general , the computer systems industry haS a 
spotty record for the reliable delive ry, on time and on 
bUd~et, for la r ge, complex automation projects . SoftWare 
en~ineering has not ~enerally reached the level of 
organiz~tion and control ~hat exists in hardware engineerin~ 
practice. (Reference reports of NATO conferences on SOftware 
engineering) Both library science and comouter science are 
complex and specialized areaS . The information for each 
subject specialization has characteristics and traditions 
determined bY the 5ubjec~ content itself and its historY . 
Effective decision Making in the technical man agement of 
library and information system automation projects req uires at 
least SOMe technical inSight into the va r ious areaS and a 
facility for communication with the specialists of all . The 
biaie design problem r equires technical s pecialists who are 
competent to Borne degree in mUltip le fieldS or smoothlv 
functi oning teaMS Of technical specialists who can at leas t 
communicate with each other . All of these characteristics 
extend the alreadY difficult task of managing the desi~n and 
installation Of any lar~e automated system. 

I NVEST I GATION OF SOME KEY ACTIVITES - AND THE PRESENT STATE OF 
THE ART 

In order to provide an empi ric al base for the wor k of thiS 
Panel in addition to pUblisned info r mation and the direct 
experience of its members, several visits were made to discuss 
the prO blem, ~he technology, and current aCh ievement s . These 
Visits were chosen to samPle a broad range of activities . not 
to atte~ Pt a comprehensive Burvey or eva luation of all presen~ 
library automation projects. These visits also provided a waY 
~o augmen~ the knOWledge of the individual Panel members and 
to blend ~hat knowled~e into a nucleus of common experience 

4R 

4S 

5 

for the Panel, SA 

The organization and projects visited we re: 58 

Bell Telechone Laboratories , Murray Hill . New Jersey . Main 
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Technical Library - Illustrating the use of a quick 
reSPonse computer syete~ in the ~ana~ement Of the 
collection of a small network of libraries serving h i~h 
technolO~V research laboratories . 

Harvard university Widener LibrarY - A very large major 
university library having a unique cataloging system . 

project INTREX, MIT - A research laboratory for the study 
of highlY interactive information retrieval, including text 

581 

582 

ima ge access . S8) 

TIP-MIT - An operational information retrieVal experiment 
usin r a time aha red computer system for bib11o~raphic 
access. 584 

Na tional Library of Med icine - A lar ge SCale national 
library devoted to a single specialiZation coupled with 
abstracting anO indexing activities anO research on 
interactive bibliogr2 ph ic access. SBS 

Library of cong ress - The de facto national library 
covering ~ ll fields ~na present source of machine readable 
cat21o~ing for current Engl ish lan~uage monographis. 586 

Institute for Library kesearch, University of California. 
BerkeleY, California - HeadqUarters for a long term project 
in library automation for ~he nine major cam puse s of the 
university of California . 

stanford llniversity - spires / Ballots project -
spe~1ficationJ de sign and development of an integ rated data 
facility in su pport of library anO information retrieval 

587 

activities. SBB 

stanford Res earch Institute - Augmented Human Intellect 
Rese~rch cente r - A long ter~ project and r esearch 
laboratOry on man-maChine systems tor accomplishin~ 
intellectual t&SkS e 589 

IBM, LOB GatoB J California. Technical Library ~ 
Experiment~l comouter-baseO system for managing a Single 
teC hnical library . 

university of Chica~o Library - A maJor rese~rch library . 
with ~ long term automation project and a user of M,RC 

5810 

t opes . 5811 
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un1versi~y Comouting company . Dallas, Texas - A co~merci&l 
computer service burea Which operates a nationwide computer 
utility ~nd which has plans tor a Oata transmission 
network. 

NeW York Times Infornatlon Bank - An information service 
with remote bibliographic and text access intended bo th for 
support of the day - ta - daY news media operations (i . e • • 
aUtomated news II~orgue") and for an information service 
operated on a commercial basia . 

In addit1on~ Oiscussions were held with the Defense 
Document&t1on center and Participant! in the federal Libr~ry 
Automation pro jec t sponsored bY the U. S . Offic e of EdUcation. 
Ma ny more library and infor~a~ion -orinted automation projects 
Were brourh~ to the attention of the Panel by indiVidual 
contact ana through the many pUbl ic ations an6 reports ot such 
proJects. 

From th~Be Various projects, it is Quite clear th~t USeful 
automation haS been b r ou~nt to bear on the manalement and aidS 
to bll10(raPhic access of industrial ana other libraries 
speicalizing in current materials~ partiCUlarly where there is 
a well d~veloped comDutin~ base used for general computational 
and business support of the environment in Which the librar y 
fits, SUch as exemPli£ied in the BTL and IBM activities . 
These results and tbe progress of several ~ roup8 have snown 
that these nethods can be applied locally to large libraries 
and closely knit ~roups of libraries. provided th a t the 
prOble m is undertaken as a serious large Bcale des i~n an d 
engineering project and tnat an appropriate multi-discipli nar y 
design team is employed . There is nothing technologic~lly 
deficient for automation of purchasin( , inventory contrOl, and 
h~ndlin g of bibliographic information . Economic PaYOff can 
come in savin~ labor normally USed for reoetitive tasks bY 
be i ng able to "an~ge the collection mo r e efficient l y and in 
being ~ble to use cataloging inform&tion supplied by others. 
There h&ve been economic ba rr iers in the financin, of the high 
costs of loc~l developnent Of suitable softWare and there has 
been no satisfactory record of nultiple use of such systems to 
spreaa the cost . 

For the most Part , the computer science and engineerin( 
industry knows hoW to do the individual functions that librarY 
and information system users woU l d like to have ~one . What 
hasn't been achieved is to be able to do them che~PlY . 
rapidlv~ and reliablY in the environment of a larJe evolving 

5B12 

5613 

so 

5D 

system . 5E 
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TIP an~ the SRI sys tem both show what can be done and the 
flexibility whi ch can be achieved in a research environment . 
INTREX demonstrates some of t he hardware POS sibilities on a 
laboratory baBis . yet, at the present time , we c~n easily get 
more Users simultaneously accessing the ca r d catalog at a 
single mill ion-volu~e library than we can get simultaneouslY 
operatin~ consoles on the larges t time-Sharing computer system 
in existence. 

AlBO, it does not take very much to brin~ eVen the most 
sophisticated of present - daY systems to a crashin~ halt . 
Whi le recovery Can usually be achieVed with a minimum at 
information lost (the system being implemented for The New 
York Stock Exchange guarantees no loss) . nevertheless the 
casual USer i6 unlikely to tolerate SUch interruptions unless 

5f 

the benefits far ou~wei~ht the inconvenience . SG 

An equally imDOr~&nt problem is the need for diScipline and 
preciSion in interacting with tOdaY'a automate d systems. Such 
systems are very intolerant in ~erms of their ability to adapt 
to imprecise inputs . A~ain , While we know how to deal with at 
least a meaSure of imprecis i on (format errors. spellin~ 
errors, unexpected responses, etc .), the techniques are 
expensive anO cannot begin to deal with all suc h !!errors!!. 
Hence, the orientation and training of users must be carefUllY 
and sloWly c~rried to the point where they know exactlY What 
the SYSteM expec ts of the~ , how it reacts When they do ~he 
unexoecte d , end fin~lly how to recover When the system leaves 
them in the lurch . In the scientific or comp uter-oriented 
environments in Which todaY ' s large Beale computer systems 
tYPicallY operate , such tr&inin~ is both relatively easY to 
give an~ readily accepted. Howe ver, it 's not what can be 
expectea of a casual library User an~ perhaPS not even of most 
library oper~t1ng personnel Who maY not be machine-oriented to 
begin with . 

A lesser prOblem, bu t still important tOday, is the diff icUlty 
in organizin ~ very l arge files the rapid access for retrieVal 
and reasonable access for maintenance, While still ret aining 
reliability in operation and flexibility in addin~ new types 
of data as they become available. Typically, t Oday 's lar ge 
systems are des i¥ ned a round a particular file or,,~nization . 
and any chan~es other than the most trivial are apt to mean 
expenBive reprogramming and file c onversion. More flexible 
systems such as some of the mil itary!s intelli~ ence and 
command and control systems gain much of their fil e flexility 
throu gh interpretive p r ogrammin ~ approaches which Sacrifice 
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speed and increase cost. 
the actlvit1es we viB~ted 

The desi~ners involved in moat Of 
reco«nize and cited this problem . 

A factor Which made a very significant impact on those members 
of the Panel who had not had extensive experience 1n lar~e 
liorary oper~tions was the massiveness of the ~eneral liorary 
prOblem, In such institutions as the Library of Con~ ress and 
the Ha r vard widener LibrarY J the physical size Of the 
collection. the extent of and activity around tne catalO~ card 
files, the imount of Material awa1tin~ processing , the glacial 
Dace of manual methods . and the conetant requiremen t for 
exercising human intellectual jUd~rnent in processin~ are all 
SOberin~ thinFB to observe . Whi le these huge institut ion s a r ~ 
only one end of t he library and information system spectrum, 
they serVe to emohasize the COMPlexity ~nO magnitud~ of the 

51 

prOblem of nana~ing and accessing the "national memory" . 5J 

There are sevpral large orojects for aPPlying computer 
technolo~y to major research and academic libraries or 
regional coooeratives. The Panel viSited onlY ~ few of them . 
In sUch projects as are carried out at the university of 
Chicago, Institute of Librar y Resea rch, Univers1~Y of 
California (Aerkeley). ana the Spi r es / Ba l lots pro ject at 
stanfora university. the prOblems of large computer system 
deSign are fUllY recognized althou~h not yet completely 
solved. While these cited examPles represent a wide Variation 
of environnents many co~mon themes exist . The efforts are 
aimed at economicallY viable operation systems , not 
experinents. The computing power for the systems must be 
Obtained frOM general our pose computing centers and the 
SchedUling alEorithms and changing algo rithms often 
discri~inate a~ainst the la r ge file , continuous use ppocesseB 
neeoed in th~ information pr oceSs i nR sys t ems . The development 
Of mUlti - disciDlinary design staffs has been difficUlt. The 
system developments have tu r ned out to be more diffiCUlt and 
taKen longer than ori~inallY expected . All of these projects 
nave a siRnificant amount of work yet to do to retch a fu l ly 
operational ~tatusJ and all are facing serious bU6~et crises 
in routine o~erations and development activitie~ . 

AS commercial co~putin~ serVice bureaus develop into 
nationwi~e networ k operation . they provide a third alterna tive 
tor librariee and infor mation processors as compared to 
dedicated equipment or shared use with other parts of the host 
institution (e . g • • the use of the university computinr center 
by an ac~de~ic library). For this reason. the Panel Visit e d 
one SUch company, University comput 1n~ company, Dallas . Texas , 
to sample non-traditional vieWS on the oroblems and prospects . 
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Typical of several such endeavors , the equipment capability 
exists tOdaY or i s rapidlY cominK to provide Bome classes of 
data base service with renote access from all re~1onB of the 
country, but there are no customers for it . VariouB reasons 
Were cited such as high cost of preoaring t he da ta base, too 
much individual variation in customer reqUire ments , and 
prOblems of oesi~n in the baSic proceSSes well abO Ve t he level 
Of mechanization. 

In contr ast to othe r aPPlication areas, where comouting and 
data processing apPlication prOf ramB can be de veloped bY the 
computer utility and offered to many customers, t here are onlY 
a very few offerings of library suppor~ processes by sof~ware 
de velopers. While ~hose ~ha~ do exist may operate quite well J 

SL 

there are few actual customers for them . 5M 

The prOblems of computer technology transfer were observeO on 
~wo levels. As is true with mu ch of the applic~ti on software 
development of the Past ano pre sent , the computer pro~rams are 
simoly not Oesigned from the start to be transportedJ even 
between two installations having th e Same model of computer . 
They are incompletely specified and documen~ed. sensitive to 
specific configura~ions of secondary storage , 1/0 equipment J 
and ~erminalSJ ano ~epenaent on specific versions of operating 
sya~ems. Tr~nsfer be~ween ~wo t ypes o f computer s is even more 
unlikely. with diligence and skill on the Part of the 
receivin~ in~titution, ideaS Can be transfered, port ions of 
pro grams mi£ht be Usable if c ommon file forms are chosen . and 
one inst itu tion can learn from the atruggles, aChievemen ts, 
and mistakes of another . The library mana~ement and 
information access systems that have been built so far have 
grown with t~e eVOlving understan~ing of the au~omation 
target . 

This aspec~ of technOlogy transfer can be improve~ by careful 
en~ineering for that purpOse from the beginnin ~ once the 
s ys t em prOblems are understoo~ and concep~s oroved out in 
prototype or pilot systems. However J the mo r e difficUlt level 
of system tranSfer involves the t r ansfer of the entire concept 
of doin~ business . A computer prorram system is only the 
vehicle for ~ccomplish1ng a set of functions and ~ t th e 
present sta~e of toe art , su c h pro~ram sys tems mir r o r the 
operatin~ environment, rUles, and individuali~Y of ~he 
specific institutions supporte d . until much grea~e r 
compatibility of conventions and procedur es is achieveo in 
information procesain~. or~anizati on, storage, ac~essing . and 
managin~, the complete tranSfer of systems will not oe 

SN 

possible. So 
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INfO RMATION TECHNOLOGY 

In very large part , the computer hardware appropriate to an 
electronic information system is the Same as that appropriate 
to a commercial data proceSSing syste~. Where this is true, 
there has been little effectiveness by those iterested in 
information systems in influencing cost or Perfor mance Of the 
h~rdware. FortunatelY , keen co~petition for the very large 
ma rket represented by data proce5s1n~ now provides the 
influence. bpneficlallY. Similarly , the capacities and costs 
for communic~tions media a re influenced bY the powe rfUl forces 
of business ~nd personal communications , the brOadcasting 
industry, and other general reqUireMents . The &pp roprtate 
strate~y of libraries and information systems is to be in 
pOSition to USe neW capabilities in these fieldS When they 
occur, not to carryon baSic developments in the hardware for 
operational uSe . Also if the information activ1ties Were not 
so !ra~mente~ as a markt their economic l e ver age potentia l 

6 

could be considerably greater . 6A 

For two decades , there has been continuous iMprovement in the 
cost/perfor~~nce ratiO of electronic computational and data 
processing syste~s , an improvement Which as been SUfficien tly 
uniform that statistical extrapOlation for two , three . or four 
years has yielded quite ROOd forecasts. Two major influences 
have contributed to this improvement ~ competition among 
suppliers of such systems and assi~uously pursued research and 
development nro~rams bY ~overnment agencies and by private 
industrY'. 

Both elenents are necessary for continued imp r ovement . The 
extent to Which competition alone can sustain impro vement is 
11mited bY manufacturin ~ costs. and without competition. a 
Vendor would have no incentive to PaS S alon~ to t he uSer the 

68 

cost benefits Which result from researc h . 60 

Du rin g 1970. there Was drastic curtailment of research an~ 
4evelooment prog r ams both bY ~he government and by orivate 
industry, particularly of longer t eam programs whose benefits 
coUld be expected in the ma rketplace in three to five years , 
There is scant reason to believe that t here will be any 
substantial rpsumption of research and development in 1971. 6D 

I t seems likely that statistical extrapOlation will continue 
to yield gooa foreCasts for the earlY years of the presen t 
decade, but that in the middle years there will be a 
flattening of the imprOVemen t curve, This trend must be 
Watched clo5~lY so that operational library and infoornation 
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system Plans can be adjusted to be consistent with the rate of 
development of the computing in~u5try. 

At the present time, the large data processing system 
out-performs the SMaller one on a dolla r for dollar Diats . It 
was at one time a rule of thumb that one could bUY a fac tor of 
ten in perfor~ance tor a factor of two in cost. It was 
therefore aavanta~eous to arnalFamate many functions into a 
single centralized system, even though SUbstantial 
com~unications costs maY be incurrert bY aOing so. However, it 
haS been the recent trend that Much more improvement in 
perfor mance per dollar has been achieved in small systems than 
in lar~e ones, and thus the relative advantage of the large 
system has diminished . It wil l be prUdent in the future to 
give attention to this trend, ra~her than to assume withou t 
question that the centrali~ed system is less costly than are 

6E 

several smaller ones to perform the same set of functions , 6r 

The general trend of costs of achieving individual electronic 
functions is downwa rd, but this does not USUally result in 
devices of lower cost. Rather, it results in devices of 
gr eater performance w~thout greater cost. The individual 
function cost reduction may be expected to continue, but 
prObablY with no SUdden spectaCUlar improvement of the 
magnitUde represented by the Change from discrete to 
integrated circuits. 

In commercial data proceSSing , there is a requirement for 
lar~e volumes of machine-acce ssible storage, as presently 
typified bY the rotatin g magne tic disc. Based on this 
requiremen t, t he competition i~ong Vendor3 , and known but 
unpUbliShed reseal'ch now in progress, it maY be forecast with 
a high degr~e of certaint~ tnat the cost to the user per bit 
Of sUch storage will ai~ish bY a factor two or three with in 
the next very few Years. It is a reasonable forecast, but of 
less certainty. that Within the decade the factor could re ach 
ten. 

In a~6ition to Panel views on this SUbject , an indepenaent 
Bource of or~anized opinion is The Bernstein Report. It is 
the CUlmination of a ye~r-long effort bY Bernstein and othe rs 
of the Resear ch and Development Division of the U.S . Naval 
SUPplY co~mand to ga ther end distill expert opinion RS to the 
future of information processing technolo~y. While the 
reSUltant forecasts are opinions and, aB Buch, their accuracy 
is open to question , the thorou!hneBS with ~hich the 
technolo~ical com~unity was canVassed leaves no question that 
the opinions Were the best available at the time. The 
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greatest shortcomin~ is that these a re the opinions held bY 
experts in lq68 rather than those held today . The re 16 no 
comparable record of more up~to - da t e opinion in the pUblic 
domain. 

Direc~ access memory is of the utmost importance in an 
electronic information sys tem. It r ecresents t he major 
po r tion of the hardWare cost for the central in stallation , and 
its size determines how much in£orm~tion the system can make 
immediatelY available . It is ne cess a r y because access to 
inform~tion stored on lese expensive ~agnetic tape is 

6 I 

cripP1ing1Y slow. 6J 

A typical medium-sized data processing system m&y have a 
hundred million bits of di rect-access stora~e~ costin~ pe r haps 
a tenth of a cent Per bit . The ver y lar~est systems maY have 
one hun~red times as many bi t s , with the cost pe r bit down bY 
a fRctor approachin~ ten . Since this very largest ca~acity is 
only equal to the full text of abo ut a thousand bOOks . the 
future size ~nd cost of direc t-access storage is of Much 
interest. 6K 

On this score, the opinion of the technolo~ical commun ity, as 
ex pres se~ bY the ~ernBtein Repor t is indeed optimistic . 
soecifically, thiS opinion holds that there will be : 

1) At a cost much less th an . 001 cent pe r bit, maSS mem ory 
(mdirect·access storage) of 10tll to 1 0 ,12 bits . average 
access time under one second. 

Hi~hest expectancy time • 1978 

confidence level • 8 , on a one to nine scale 

2) At a cost of . 00001 center pe r bit, maSs ~emory of 10,10 

6L 

6L1 

6L1A 

6LlB 

6L1C 

bits , ten millisecond access time, 6L2 

Earlie.t time - 1973 

H1~heBt exp~ctancy time M 1976 

Latest expected time 1978 

Confi~ence leve 5. 
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3 1 At a cnst of less than . 0001 cent pe r bit , masS memory 
of 1 0 t13 bits, access time under one second, 

Earl~est time ~ 1974 

Hi~hest expectancy time - 1977 

Latest expected time - 1980 

confidence level - S. 

on t he " Instabilities of hardwa re and softwa r e ". 

In the p~s t, comp uter-based infor ma tion handlln ~ or 
management systems have been des 1 ~ned on the basis of 
s pp.cific hardw~re , specific languages appropria t e for that 
hardware. and specific ope r a ting systems . In many cases, 
part i cularly in the Case of libra r ie s, these "application 
systems " (aB viewed by the computer field) have been 
opera ted on central facilities of the insti t utions of Which 
the liora ry is a part . As changes in hardware and 
oper~tin~ sys te ms have occu rred rapidlY and continuoUsly, 
the foun da tions for the infor mation activities have oeen 
unstable , causin~ continual redes i en and operat in g 
pr ObleMS . The b~s ic r eaSons for this involve the 
con tinuity factors relating to the specific environment of 
libra ry ~na information activities, t he system de sifn 
requirements and techniques to per~it surviVal in that 
environnent and the computer science and engineerin~ tools 
available to c a rry out thoBe designs . 

The continuity of Scientific calculations r ea ts in the 
a l ~ori t hms in the pr ograms t o do those calCUlations . AS 
proEramming langua~eB have developed. especially FORTRAN . 
th e exportability or moveability of such algori th ms has 

6L3 

6L3A 

6L38 

6L3C 

6L3D 

6M 

6Ml 

beco me a fairly routine pr ocess . 6M2 

The continUity Of bUsiness calCUlations i s both in the 
algorithm and the files they operate on . COBOL provides 
for ~he mo veability of busi ness calculation algorit hms. 
The files involved , in the large Majori t y of bUs iness 
situations , a r e relatively small (comp a red ~o PUblished 
information tiles) an~ hi gh l Y for m~tted and simplY 
functional (as compare ~ to the variability of gene r pl 
information files) . ao th Characteristics mak e the 
conversion probl~mt f ro m one system to another ~~ when 
conversion is necessary -- relativelY earl y . 6M3 
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The major continuity of library and information systems is 
in the files of the system and the portions of the software 
that interface with then . The development of programmin g 
lan ~Ua~es is aiding the ability to desi~n "transferable 
procesBin~ algorithms", but the developmen t of Reneral data 
baBe organization an~ mana(e~ent software is still 
deficient in terms of what can be purchased. The situation 
iB complicated by the complex interaction between the 
computer operating system and data base software comooun~s 
the prOblem . ThUS, it is not enou~h to nave ways to bridKe 
between disimilar hardware but it is alsO necessary to be 
able to bridte be tween successive versions of the opergtin~ 
system for the Sgme har~ware. 6Mh 

Tne computer inrtustry is far from having compat ible 
operatin~ sys~ems (except where one manu£ac~urer 
specificaally emulates the sof~ware of another) and the 
data base managemen t problem haB hardlY been touc he~ for 
commercially available and suoported systems. ThOSe things 
~hat are aVa1lablee are "file" management aY3~~mS not "data 
baBe" mana~emen ~ systems and eVen at that level, are a part 
of the correspondin~ operating system, and not sufficientlY 
stable Yet from one Version of an operating system to 
a.nother. 6M$ 

Notes ; 

Additional mate rial wil l be collected in this section 
relating to current status, trends ~ and expectations for 

6N 

~er~inals communications , mic rOforms. OCR , etc . 6Nl 

SOftWare cOMments on file organization, programmin~ 

l Snp.UageB, e~c. , are alBo needed . 

Commen~B ~bout long term desires for di~ital storage of 
cont~nt , but present inpracticality, snould be made . This 
is ~bat leads t o recommenaations that larre sc~le systems 

6N2 

handle original documents by ima ges on microforms. 6N3 

The prOblems of computer operating system dependence should 
be pOinted out . 6Nk 

Problems and Impacts (outline) (Many of these points are 
showing up in the verbi~ge already prepared - What belon~s 
here and what belongs elsewhere will be de termined by final 
editin~) 60 

Diversity of traditions and constituencies 601 
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oper&tional cooperation and wo r k Sharing 

Keeoing in steP with gene r a l level of development Of 
t echnology - both pl,n ahead and be realistic 

Transferability of de sign and ope r a t~ons 

De s1gn for tranSferability 

Local VB . networks - differences in des i ~n approach 

Compatibil ity and standards - anp rooriate l e vel 

unpmbl~uous i dentification and r epresentations ( e .~ •• 
bibl io~raphic elements) 

Past and pr esent technology 

Stora ge - size and cost . organization 

Comm unications - bandwidth and cost 

Character sets - input I stora~e , output 

Phys ic~l collection (present) - lack of SUitability fo r 
au tomated handl in~ 

Specific de vic e independen t system desi~n and pro bl~ms of 

602 

60) 

604 

604A 

60 48 

6040 

6040 

60$ 

60$A 

60$8 

6050 

605 0 

val idity over extended periOdS of time . 606 

The inpu~ prOblem 

cu rrent material as part of publ ication activity 

The backlo ~ prOblem 

Levels ! 8ib lio graphic, the COllection itself 

planning and de velopment management 

other influences 

PUblishin~ indus try - librarie s must develo p consistent 
wi th the forms of material available 

Da ta transfer utilities and common carriers - a ~a ze of 
re~ul a tions, f r anchises , tari!!a, c or po r ate interests 
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6078 

6070 

608 
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609A 
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GOVernments activit1ea and involvement 

Copyri~ht - the ownerBh~p dile~Ma - P&~nent methodolORY ~ 
b111ine , accounting and bOOkkeepin~ 

Bud Ret S~11eeze 

DISCUSSIONS AND CONCLUSIONS 

Is there a national problem in ~ak1nK recorded Knowlea~e 
avai lable to hu~ana? 

There ~re certainly pr Oblems on a national scale. Th r ou~hout 
the count r y the r e aTe ent1ties ~ many of them called 
"libr&ries"~ Which attempt to Make av~11ahle to ea c h membe r of 
the group they serve that part of recorded knowledge that 
WOUld be useful to him in his endeavo TB. and fail1 to varying 

609C 

609D 

6010 

7 

7A 

extent to do so . 78 

We re it technicallY and econoMicallY feasible to have at some 
one place all knowl~d~e record~d in machine accessibl~ fo r m. 
with nachin~ry and co~mun~catons to m&ke the records 
human - acces3ible si~ultaneouslY and independently by as ~any 
people as BO deSire , then it would be proper to say there is a 
single proble~ with 3 single solution . since this is not 
technicallY feas ible, nor likelY to become so in the short or 
mediu~ range future, there is no need now to raise the 
quest~on of its economic feasibility . It it ever becomes 
technolo~ic&llY feaSible , at so~e distance point in the 
future. to conSider such a monolith , it can be evalUated on 
its own merits in the environm~nt at th&t time . It iss 
important at this time not to let SUch a dis t ant vision lead 
us aWaY from What can be done now , nor t he present 
i~poBsib11ity of extreme desires de t e r attemptinK What is 
pract~cal. 

For eXample, to a user. the maximum in convenience would be 
pr ovided if he could express hiS needS for information 
verbally to a Machine us~ng the voc;bular Krammatical fo r m and 
conversational exchange that he would to , collea~ue or to & 
r eference librarian, and have the Machine re~pond with printed 

7 C 

~aterial conforming to hiS nee~s _ 7D 

If providin~ the User with maxi~um convenience in the above 
Sense is considered as a yoal, then the achievement of that 
goal is indeed in the remote future . Even eo, it maY be 
informative to look at technolo~ical and economic prOblems 
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involved, to see if it is feasible to move in the direction of 
the goal in the foreseeable future. 

First, providing th~ facility for the initial V01ce input, 
With correct machine interpretation of a large Vocabulary and 
complex ~rammat1cal structure, spoken bY & person to Whom the 
machine has not been previouslY conditioned, is a 
tec hnolo~ic~l problem of great magnitUde. BecaUse there is 
little visible economic reward tor Bolving the problem J the 

7E 

pr Oblem is likelY to remain unSOlved indefinitely. 7f 

LeBS ambitiouB versions of voice input to a computer do exist. 
CharacteristicallY, they have a dozen or two wordS of 
voc abUla r y, require prior condltionin2 of the machine to the 
partiCUlar soeaker , and lack softWare to interpret inout other 
than as Q seoUence of sinRle words to be acted on 
indiVidually. 7G 

Oomputer V01ce output is a much easier prOblem. Without much 
question, its imclementation ~ill remain ahead of the input . 7H 

Next, having received its input, the machine must perfo rm 
internal act1on~ in accordance thereto. If tne machine 
contained an intellect equivalent to that of a hu~an being . 
this step would not be ~ifficUlt. However , the mach ine does 
not and will not contain 8uch an intellect. The machine is 
and will remain constrained to go throu~h pr eviously 
determined lthat is, programmed) procedures in reSponSe to 
input. The range and complexity of responses of Which the 
maChine is caPable are primarilY dependent on its software, 
and secondarily the bOdY of data to Which it has access . 

To be fUllY useful 1n the spirit of this diSCUSSion , "data'! 
must be ind1~ital form . If "data " is to include the content 

71 

of even a few thOUSand bookS , two economic proble~B stand out. 7J 

The first 1s the cost of hardware to store 1n digits the 
?trillions1 of characters needpd . in directly 
machinePQcce!sible form. present prices for storage and 
hardware eliminate from consideration most potential uses of 
full text machine accessible " librari~s ". That it is cre sent 
costs th~t imoose the barrier is to be emphasized, becaUse it 
is this of ~ll costs in the handlin~ of information bY 
computers th~t seems most amen~ble to att~ck bY technolo~y . 
For the purpose of continuing this discussion, We will assume 
that thRt attack has been carried to ~ successful conclusion. 
and that cost per bit for la r ge stores has been reduced bY a 
factor BUffic1erit to CaUse the cost Of nardware for storage to 

28 
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cease to be the dominating one . Then the secon~ economic 
problem comes to the £ore~ Which is the cos~ of ~ett1ng the 
characte rs into machinable form in or~er that ~hey be entered 
into the now low-cost storage. 

We note here that the cost of go i n ~ from one machineable form 
to another i~ trivial compared to cost Of ~ener &tin~ a 
m~chinable f orm by a per eon pushing Keys with his (her) 
fingers. The cost of producinr billions Of characters i n t his 

7K 

faShion is ~gain prohibitive. 7L 

This barrier is not one that waitin~ for technolo ~ ical 
pr ogress will OVercome . If OVercome it is to be. it wi ll be 
by con s cious anticipation of the great r eduction of cost of 
s t or age, and prior stock- piling of candidate text in 
machinable form. 7M 

one pOSSible source of ma chinable text is the PUbliSher . 
Some PUbliShers a t the present time make Paper or magnetic 
taPes at the time ot type - setting (or the equivalen t ) fo r 
their own purpoSeS . If suc~ taps are on hand, a nd their 
formats fully known , it is a simple machine operation to 
tr anSform th em to whatver mediu~ and format that is mo~ t 
Buit&ble for entering into a lar~e store . 7N 

It is pOSSib le that some PUbliShe r s who do not a~ pr esen t 
confor ~ to ~his pr actice might be perSU ad ed to dO so with a 
very mOdes t mone t ary inducement ~ s9nce benefits to them would 
result~ as wel l as the stock - cile being au gmented. 

OPtical c ha r ac ter reco gnition offers a second possibe 
source, although it is less attrac ti ve t han is g eneratin~ 
maChinable form at the source. presen t OCR devices h~Ve 
uncomto rtaoly high mis-recognition rates , and Whi le it is 
reasonable t o predict i mprovemen t in this ~ it is not 
reasorlable to predict perfection . A page-by - page 
error - c orrecting SCan by a human will pr Obably remain 
neceS Sary for a ve r y long time. Add itionally , the r e is the 
pr actical prOblem of pr esenting a Pa ge of bound book to an 
optical scanner i n such a way t ht the entire page is in sharp 
focus . Howeve r, that ~roblem is t he same for ~ camera as i t 
is for a sca nner. and we are led to the thought of the OCR 
device ooe r ~inr on a pno to graPhic i~ag e of the pa~ e rather 
than on t he page itself . In PR rticular, if the p~ges of a 
volume have been pho torra pnne d for the purpOse of 
reprOdUction , aO Me sim ple constraints would make the product 
auiable for ont ic al ch a r acter ~eco~nition . The constra ints 
are t hat the !ramework in Which the photograohic ima ge s are 
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embedded facilitate individual Page images being located and 
moved by machine ~ adthat the resolution be appreciably higher 
than ~he minimum required for le~ibility by a person . 7P 

The Case for Microform . 7Q 

There is a variety of purposes that can be served bY 
photorraPhic ima~es of pa~es of text . neither mutually 
exclusive nor necessarily all applyin~ to a particular 
im.~e. 7Q1 

First . it may oe desired to preServe the information 
content of a Page beyond the 1 1fe~ime of the p~per on Which 
t he pa~e was printed . For this purpose there is little 
constraint on size of the image othe r than f or storage 
conSiderations, and excep t for esthetics. the reSolution 
nee~ be only above the threshold of human legibility. 
However . the medium on Which the ima~e is made must be of 
very long term stability . 7Q2 

second. it maY at some time be deSi re d to transmit by 
electrical means & copy of the page to a remote point . It 
is much more convenient to ere sent tne scanner with a 
photo~raPhic iMa~e than with the page itself. Since 'there 
is de~radation of quality in any transnissian me thO d . the 
resolution of th~ im~ge must be well abOVe the threShold of 
human legibility in order that the received image reach 
that threShold. convenience is ~arkedlY improved if t he 
im&~e can be located and moved into the scanning posi tion 
bY a ma c hine rather than a person bein~ required for that 
task. 

Third . it maY at some time be desi re d to put the textUal 
content of the Pa~e into digitized form. The a lternatives 
are that it be key ~ punched . Which is both slow and 
expensive, that it be aigitized by an optical Character 
Reco~nition device Bcanning the original page . or ~igitlzed 
bY an OC R dev~ce scanning a photograPhi c i mage of the Page. 
80~h convenience and cost militate toward the last of the 
three. if the i mage is adequate for the pu r pose . 
" AdeQUaCY" comprises the Same pro perties needed for imaKe 
transmission. but to a greate r degree. Since the error 
rate of an OCR device is heavily dependent on the Sharpness 
of the ch~racter ima(e that ca n be formea Within it. the 
premium on high reSOlution of the photOgraphic image is 
i ncreased ~ since digitizin~ is mUch more likely to be a 
production task -- that ls, once undertaken. it wi ll be for 
many pages rather than fo r isolated ones •• than i s image 

30 

7Q3 

1 



, ! •• '. 

DeE 22 - MAY -71 11:58 7012 
Dr aft 1 of Final Report , NAS INSOFYS Panel 

) 

) 

) 

transmission , the re qu irement for machine location an~ 
movement of ima ~es becomes mandatory rather than merelY 
desirable. 

FinallY. it may be des ired to heve additional copies of a 
page or ~ collection of pages , at the site where the 
ori ginals are or at one or more other places . If there is 
a copyin ~ dev ice Which can both utilize and preserve in the 
CODY the features needed by the other uses of the ima~e. 
then ~enerating useful copies can be a very low cost 
operation. For material of Which mUltiple copies are 
desired the cost of makin~ the initial PhotograPhic image 
-- which may have be~n unpleasantly high -- is not at all 
horrifying when pr orated amon g the copies. 

Of the various required and desired properties of microform 
ima~es and their embodiment, no pair is contradictory. and 
the fOllowing set encompasses them all. 

(1) The lma~e resolu~lon must be high enough so that 
the de~radation encountered is making a photo~raphic 
Copy of the original lm~ge followed bY usin g th e copy as 
source for electrical transmission Of the ima ~e does not 
reSUlt in an ille~ible final image . 

(2) The mediUm Which bears t he i mage must be of very 
long life . 

(3) The image must be as small as possible. consistent 
with the reSOlution requirements . 

(k ) Images must be cont~ined in such a way as to 
!&c111t;te their bein~ located and moved bY machine . 

( S ) A ~achine mu~ t exist which can locate ~nd mo ve 
i~~~es. 

(6) A machine must eXist which wi l l make copies 
retaining all the above properties except fo r Bome small 
de~rad~tion Of ima~e incurred by copying . 

7Q4 

7Q5 

7Q6 

7Q6A 

7Q6a 

7Q6C 

7Q6D 

7Q6E 

7Q6F 

The C~se A~ainst Mi croform 7R 

production of mic roform ima ges reaquires the allOCation of 
funds, eouipment. and manpower Which are in short Bupoly . 7Rl 

The re are not £or~al specifications for film and equ ioment 
to prOduce ima~es with the required pr operties4 7R2 
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There is not an agreed-on Physical e~bod1ment for im&~es 
that can be locate~ an~ moved bY ~achine~ If there is a 
aiveraity of embodiments, there must be a corresponding 
diversity of machines , and a~ a community effort the whole 
th1n~ b eco~es futil~. 

The "Librar y and Information Problem ", as an automation 
development problem, is not a single homogeneous problem 
because there is a wide ran~e of functions, siZes, financinr 
and environments fo r libraries and the information production 
~nd demand activiti~s with Which they interface. What costs 
are affordable in one sitUation are not allowable in another. 
The &pnropriate operatln~ mode for a small lib r ~ry does not 
provide the ~ame unit costt an~ functional performance as for 
a huge library . Toe metho~ of serving a ~ r aduate stu~ent 
doing origin~l research i~ not appropriate for a buainess 
executive. We saW many of these Variations in our site 

7RJ 

visi~s. 7S 

Those entities attemp~in~ to Berve a large grou p of peoPle a re 
generallY facing difficulties stemmin~ 1n p~rt trom size and 
incre&se of size . As the bO~Y of recordea knowledge expands -
an~ this will be t he case so long as civilization as We know 
it continues to exi~t - so does the bUrden of hou8in~ records 
Of that knowledge. AS the community served increases in size J 

so does the diversity of interests from individUal to 
individUal and thus the fraction Of the total of ~nowled~e 
usefUl to some member of the community. On one h~nd, an 
entity serving a community Of static size has increasing 
requirements, and one serving a community increasin~ in size 
at a linear rate has reQuirements that incre~Be at a rate much 
faster than linear. If the increased reQuirements are met bY 
exPandin~ the function 1n traditional library fashion, the 
cost of doing so increases not less than linearly with the 
requirements. One the other hand, those who defray the costs. 
whether they are a le~islature or the nanage rs of an endowment 
fund, are unwilling and beyond some point , unable, to allocate 
an ever-increasing fraction of the total available resources 
to some one function . no matter What its importance. 

one concludes tha·t the prOblems met in attelllPting to serve a 
large, ~ rowing, diVerse community are not to be 501ved locallY 
With more bUildings and mo re emoloyees, and that if SOlution 
is to be achieved , it must be done either bY altering the 

7T 

prO blem or going beyond the local level. or by both . 7U 

The establis hment of the National LibrarY of Medicine is the 
prime eXample of a serious attempt to do hoth. If ~ucces6ful 
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in the long rUn - and t~ere is no basic reaSon to believe it 
c~nnot oe ~ it ~aY well SUbstitute for a hunO re d libraries or 
portions of libraries each a tenth the size of the National 
one, and per~orm service in excess of the combined ability of 
the hun6re6. 

The alteration of the prOblem here is the change from diverse'· 
to "uniform" in the n~ture of the community being Served. Th e 
going beyond the lOcal level is that the communlty served is 
~eo~ r aohically dlspersed , not me relY that the Library is a 

7V 

National insti t ution . 7w 

That the prOblem can be altered at the local level to the 
benefit of all concerned has been shown bY some unive r si ties. 
and some non*university lib r aries and other information 
actiVities. In each case, it has been by departing from 
traditional methods to take advantage of electronic means for 
hanQlln~ and conveying info r mation . Efforts 1n this direction 
have benefited from com~ercial work done elsewhere in 
info r mation handlinp, in tha t ha r dWare replication ie immenselY 
cheaPer than hardWare deVe lopment. They have , hOWever . 
suffered in the Past from the lack Of off*the- shelf inou t and 
output dev~c~s capable of hanQlln~ an appropriate c har~cter 
Bet, been hln~ered hY the costa of storing or osndlin g large 
files, and injured bY the grOWing pains of the adoles cen t 
computer industry . 

some SUccess has been achievea in attemPts t o go beyond the 
lOcal leVel wi thout si~ni!icantlY altering the prObleM . In 
Par tiCUlar, there is vast duplication across the coun~ry in 
cataloguin~ the same bOOk independentlY in many p1aces even if 
it maY be done the Same waY . The Libra r y of Congress a ttempt 
to r emedY this with MARC II is commendable . but sometimes 
! rustra~ed bY the incomoatibility of the cataloguing system 
used bY a librarY that might otherwise benefi~, the slow 
start-up time for extending a pilot ope r ation to full scape. 
and the threshold of usefulness (i.e . , in scope of covera~e) 
Which mus ~ be exceeded for it to be economically heloful to a 

7X 

reci pient and thus be taken serious . 7Y 

(Plus exc~rpts from Skipper, Fn~elbart, and sal ton 
statements . Also . the outline of paints l is ted in 
Kettler 1 s report of the discussion of January 27 
(afternoon) prOVides ideas - please identify parts of your 
own material that fits and other fragments of text as 
candidates . ) 7Yl 

PO I NTS TO CONSIDER FOR CONCLUSIONS: 6 
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1) AdeqUacY/1naQequ~cy of ~echnolo~y 

computers 

t~r~inalB/I/O Qevic~s 

Stor&~e 

com~unications 

2) IB BolvinR the Problem essential to society/U . S. ? 

) Adequacy/inadequacy of sOftware , fi l e handling, e~c . 

4) 19 there ~ national problem ~ requirin g a national 
eolutlOn? 

5) Importanc~ of the interaction between the intellectual and 

8A 

8A1 

8A2 

8AJ 

8A4 

8B 

8C 

8D 

the technolovical prob len. 6E 

6) Effects of the non ~ technolog1cal areas . 

7) Political and econo~ic problems 

a. apPlications area 

8r 

8G 

8G1 

b . clateauing of req uired technolo~y 602 

6) own facilities vs. network supplied services 6H 

9 ) Role of minicomputer 81 

10) 8J 

a . SOftWare exportabi l ity; not currently 8Jl 

b . Role of network in tranSferring the use of A function. 
not the function itself. Established but essent i al . 6J2 

11) The "correct" level of " standardization" . 8X 

12) The "sUb-optimization trap " li . e ., cost com pari son 
boundaries). 6L 

13) The need for experiMentation/exploration . What t ypes ? What 
time frame of expected payoff ; 8M 

OCR 8Ml 
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facsimil~ tranBI~ission 

file~flllin~ problem . i.e . J prepering for future use of 
iMa~e and digital collectsion. 

l~) Positive action now is necessary in anticipation Of 
information in the digital form. 

15) Role of "libraries " for data col lections for Use and for 

8M2 

6M3 

eN 

pilot experience (e ' ~ .J census) 80 

16) Interrel& tionships 
throueh A&I serVices. 
PUblications purchases 

with access to periodical 
k5 -50 pe r cent of current 
is for perio~icals . 

literature 
librarY 

eF 

RECOMMENDATIO.S 9 

1) commit to_ urge on, and accelerate unified c~taloging and 
indexin~ in computer forn (to build into the on-goin~ 
operational Systenl) with elimination Of costly dUP l ication , 
proviae for bO th har~ copy and comDuter form output. 9A 

2) Ta~e steps to set up & high capacity communications based 
network marketPlace . someone shoUld develop model processing 
and service nodes for the marketplace that are deRi~ned from 
the be~innin~ to be exnortable. 

a. standard interface· electrical , co de (ch arac~ers). and 

98 

protOCOl 981 

b . pieces of this are: s t andardS, mOdel nodes J physical 
net , franChising conditions and meChanisms , and inCentives 
for j01n1n~ . 982 

3) 90 

a. Insure that current and new mater~alS become available 
in hi~h Quality microform masters (color?) for l~ter 
selection and conversion to distr ibutable media . 901 

b. Convert present hOlaings in some order ot priority 
(recent nlteri~ls first) to high quality micrOform mas ter 
Ico lorl l 9C2 

The combination of computer ~ based intellectual ~ccess routes 
and imag p distribution is now a practical thing to consider 
for large scale development . 9D 
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(Items 3 an~ h mus~ be ~one ~n a waY consistent with 
appropri~te copyright an~ ownership protection. Oentralized 
and uncontrolled free availability is not necessarilY implied 
here; assured aVai!ability in machine handleable fo r m is 
inten~ed. ) 

h) start banking di~itallY prOduced literature in anticipation 
Of future ~evelopments wh~cn will ~aKe di~ital handlin~ and 
storage of full text of active materials technolo~icallY and 

9E 

economically nractical . 9F 

a . neWly oroduced material 911 

b . active literature from within t he existin~ collection 9F2 

c . the rest, as practical . 913 

If OCR develops, as predicte d bY some, the micrOform 
masters are a natural medium for input to the process for 
conversion to dirital form, ae well as being useful as a 
distribution meaium . 9F4 

5) Encou r age standards at the correct level Which enSUre 
compatibility for autom~tic transfer, yet permi~ technOlogical 
innovation ~nd improve~ent. 

6) Get the intellectual and or~aniz&tional prOblems under 
control to use the technology that is cominK anYway. rXistin~ 
institutions need not be destrOyed . but some need to be 
educated and urged to become consistent with the developin~ 

9G 

enVironment. 9H 

7) Insure that memo ry institution~ ~et into oosition to handle 
l&rge banKS of data prOduced originallY in computer readable 
fo"m. 9I 
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Note : This material was Ilitten by me (Engelbart , uPdated from 
my January Positon Paper . and was taken by wigging~on on ADril 2. 
fr om our P~nel working session of the prior two days, along with 
t he bOdY of Draft 1 (7012,) , as a candidate adjunCt to t he Draft . 1 

I NTRODUCTION 2 

Consider the technology that our Pane l studies, for its 
pos~ibilities and needS in r emedying the "library proble~ '1 
While we are eXami ni ng possibilitis , trends, etc., we should 
keep the fOllow~ng 1n mind : 2A 

Durin~ the period in Which computer technology is he in~ 
extensivelY inte~rated into the Library System, there will 
be concurrent activity by other segments of our SOCiety , 
induatrously integrating cOMPuter syte~s into their 
work~day world -- toward helPing in such "intellectual, 
knowl~Q~e-orien~ed" activi~ies as their studYin~, 
formulatin~ . communica~in~. ~eaching, deliberating . 
negotlatin~. planning . managing . etc . 2Al 

On a lar~e scale this will haVe an overWhelming effect on 
the qUantity of significant , recorded communication that 
will neea to be s tor ed and rendered retrieVable for 
SUbsequent ~ccess ~M i . e . the li brary prOblem is gO ln~ to 
be made very mUch big~e r bY the very technolo gy that 
provides hope for dealing with it. 

NOT~ : My pe rsonal professional activity is very strongly 
orientea tOWard improving the in£ormation -mana~ement 
caPability for workin~ teams . I find that the increase in 
recor ded dialogue that result~ is quite ma rked . More~ver. 
to increase the COUPling between the intellectUa l effort8 
of different ~roupB, it is iMportant to make their wo r kadaY 
information available to each other ~~ i.e. to have 
li br~rY - like service over the memos, trial designs a nd 
plans, analyses , stUdies, etc . that are a co nstant product 
of an ~ctive group . 

This is the only way (in my opinion) that we can 
effectivelY harness the intellectual and knowl edre 
resources of humans within l ar~e ~Bc ale activities -
i.e . within the social institutions whe rein our most 
complex . urgent pr oblems must be solved . 

Thus, technology will likelY open the flooagates to the 

1 

2A2 

2AJ 

2A JA 
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prOduction of a vastlY greater volume an~ divers1~Y Of 
recorded ma~er~al ~ 

The size of currentlY PUblished information packets is 
influenced ov factors within our past, non - automated culture. 
our eAerrent high tecnnology could easily make practical the 
independent puolicat ion of para~raoh - sized Packets as relevant 
and valUable contributions to a recorded dialogue . (Th iS, in 
fact, 1s see~ to be very prObable from my own 

2A' 

experimentation.) 2B 

The "record~d dialogue system" for a social institution is 
cert~1nlY a critical component Of What for an organism 
functions as a central nervous system. It is abSOlutelY 
essential to the prope r evolution of society that the 
prOduction. ~ana~ement . retrieval and access o~ recorded 
dialogu~ be as effective as possible . 2C 

viewed &S hut a part of Society ' s tlrecor deo - dialogue system . 
todaY'S libraries maY pOSSiblY show up as obsolete co~conents 
-- the r~cor~ed-aialo~ue system of tomorrow maY w~ ll 
distribute the Various functions of & library in e Uch a WaY 
that orderin~. cataloguinc. biblio~raohic searching. and 
Physical accessing (and stUdying) are done in widely Beoarated 
Places and / or with oistributed services. 

Are we looking for a waY to buttress the libraries with neW 
technol ovy , or are we lOOking for the best waY to improve 

20 

society's recorded-dialogue system? 2E 

certainly , if we are lookin~ for the best WaY to improve 
society'S recorded - dialogue system, we must make the moat of 
the resources of our current library BYBte~B , and should 
undOUbte dlY nlan for eVolution f r om the current situation i n a 
harmonious sort of WaY that a~onK other things ~oesn't 
needlessly abandon valuable assets . 2r 

TIMELY SOLUTION REQUIRES SI MPLE PLAN, BUT BOLD AND MASS IV E ] 

It really does seem to me that there is a basic consideration 
evident here, in the Libr.ry Pr oblem : JA 

There is ~ very co~plex interlocking among the econonic . 
political, traditional . attitUdinal etc. factors of the 
prOblem, ]A1 

Any ~i,.nificantlY effective solution (The Solution) is 
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ObviouslY ~ oill g to h&ve ~o make large and pervas ive 
ch&n ges, which will cause many , quite traumatic adjustments 
amon g individuals and institutions, 3A2 

TO make these many changes an a dj ustments within a 
complicated solution~framework would mUltiply horrib ly the 
difficulty of i mclement1ng the SOlution . 3A3 

~e therefore feel that The Solution has to have a 
fr amework that 1s simple and direct in its essentia l 
detail s . Th e complex changes and adjustments should follow 
fro m the many sectors and gr oups adaP ting r elat ively 
autonOMou s ly to to local situations with unambiguous ~ 
Simple, straight!Orw&rd directives and gu iding ac tions f r om 
any cen~ral agency trY1n~ to " solve ~he pr Oblem" -- ~s 
contra s~e~ wi t h a Plan that invol ves a lot of centra lized 
(or inter - f action) pl anni ng , coordinating . monitoring and 
en£orc~n r ~ )A~ 

The ~ Bold an~ Ma ssive" aspects would be necess a r y . I feel , 
f rom ooth PSYC holog ical and t echn1c~1 considerations . 

PBYChOlo~ical , beca Use there needs to be someth1n ~ in the 
air that i! very clear and compelling about the chan~es to 
come , in order ~o ~et al l par ties that have to particioate 
in t he c hanges and adju stments to ~et abo ut the lon~ and 
detailed or Ocess of doing their Part. 

Technical , in that the Objective details of de veloping new 
organizationa l structure , r oles, eqUipment, serVices . etc _ 
really nee ds to be thought t h rou ~h and approached in a 

38 

3B1 

c oo r dinated , total sense -. not a pa tchinF. up of old ways, 382 

It is quite Obvious to UB th a t the c hanges have to be 
eVOlutionary -- so we a re not intendi ng the " Bol~ and Massive ~ 
to me an "discontl no us, revolutionary ", We mea n fo r ~ B old and 
Massive " to describe t he goals and ene rgies to be assoc iated 
With t he EVO L UT I O~ of t he Library System . 30 

AChieVing a hirh evolutiona r y r~te , without discontinuit i es 
or traumatic shock . c an be significantly abet~ed hy build in g 
these attributes into The SOlution Plan: SimpleJ Bol~; 
Massive . 3D 

LI8 RARY DI RECTORS AREN ' T THE ON ES TO 8EAR THE SOLUTION - BURDEN • 

3 
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Wh ere is tn~ "industry " that can provide "a rc hitec tural " and 
"builder" services? hA 

Whose reBPonsibil~ty is to de vel op library automation? 48 

Libraries on the whole seem t o be in a helpless posi tion as 
ccmppr ed to another kind of industrial plant th~t mlRht be 
faced with similar con£lictin~ oreSSureB and demands : he 

Library mana~e r 8 are aPpointees whose operat i n~ bUdget 1s 
an appropriation, within an institution (university , 
county, corporation) . hel 

They are not trained to innovate new proQucts 1 bu i ld new 
markets, etc . 4C2 

Tney have no Board of Directors and stockholders t o decide 
on a lon~-term Plan and commit resources. he) 

Are We expec~in~ these " plan ~ mana~e rs" to renovate their 
industry, Where it woulan 1t at a ll be the plant ma nagers who 
woul d carry this bur~en ~n o~her industries? hD 

IS REORGANIZING THE LIBRARY INDUSTRY A VALID POSSIBILITY? 

The commodity of information has a strange way of being 
pro~uce dJ marketed , maintained , etc . Any other industrY 
operatinR this waY woul~ be unable alBa to cope with 
large - scale prOblems . For eXample , the steel industry 
wouldn ' t have efficient furnaces , the trans por~ation ind ustry 
wouldn ' t have jets (or even airplanes, What with the fant~stic 

5 

reVolution they involved) . SA 

Is it at all possihle that thiS information lndu~t ry could be 
r e-org~nlzed in sucn a way as to gene rate its entrepreneurs, 
capital, etc . within the usual "market " system? 5B 

For instance . how about ch~ r ging full cost for libra r y 
serVice, as cost-accounted in a business -like waY . Then , 
tor instance, th~ budgetinK in a university Would have to 
put fundS into the handS of its &caoemic departments that 
otherwise would be apportioned directlY to the libr arY , and 
the library would charge for service costs and perhaPS seek 
orofits. 5B1 

Tthe term 
regUlarly 

"information-utility industry" is brought 
fo r ana logy in discussions of thiS sor t. 

• 
forth 
TO risk 
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old ~ na~ting a concept 1n finishing ~his line o£ thinkin~ 
here , we noint out that an electric - power utility, for its 
larger customers, ~u~t impose a monthlY !' demand charge", 
which represents the costs of guaranteein~ that the 
agreed - upon quantity of power will be available upon 
demand . "The utility company must establish an expensive , 
gener~l avstem of energy converters . ~enerato r s . 

trans~i8sion lines, ~na distribution facilities. and for 
each big custome r he mus t install a specific Bystem Of 
lines~ controlS , transfor~ers, and such coming into his 
plant th at is ad~quate to meet his demands . The pe~K 
demand that a customer may make (i.e . how many megawatts 
maximum he can draw dUring a ~1ven time of the week / ~&Y ) is 
very c arefully ne~ot1ated ~nd monitored because of its 
economic significance in ~he business of supplying power , 5B2 

Similarly . an informaion utility wou l d have to cnarge big 
customers for " negotiated demand ava11~bility. " aB well a s 
for specific services. For example , the history departm~nt 
would receive a hefty charge for ma intaining a large . 
seldom~used collection in a condition of r eady demand . 583 

~e apDreciate such thin~s as the fac~ that this bill 
maY exceed the current bua~et of a histor y department . 
and that it might be harder for bUd~et allocators t o 
giVe the money to ~hat departmen~ than to the library; 
but a MOVe SUch as th iS would put the decisions about 
financing library costa where theY are more releVantlY 
connected into cost/value tradeOf!S, and would ha ve the 
appropriate effect Of distributin~ the bUdget · defense 
burden ~ore to Where it oU~ht be . 

The Library woul~ ge t a small bUdget , and the His tory 
neoartment Would have to fight for its "librar y " money 
(perhaps make dealS wi~h o t he r departments for sh&rin~ 

583A 

c~rrinp cos~s of some cOllectons . etc . ) 5S3B 

If. for instance, there actuallY mUB t be (for all I 
know) S~o .OOO per year funneled into the library for 
each serious scholar. it would seem to me important 
to be open abOU~ it and not hide this fact from 
SCholars and their backers -. shOW on the books WhaL 
it does cost ~ pass the resources through the 
scholar ' S departmen~. bill the depar t ment for library 
services and for on-demand availability. etc. 58361 

I know that this line of thought drifts fro m the 

5 
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appropri~~e INFOSYS area . I (uess ~hat I am showing the 
results of recent struggles of my own to formulate the 
worKin~ relationBnips between elements of a large team so 
a5 to distribute responsibilite~ , freedom of choice~ 
opportunity to adapt, etc. over the ~roup, toward 
maximizin g its net flexibility of developing and pursuing 
human ~oals . 

I snould point out that one of the si~nificant things 
that concurrentlY will be emer~ing from the harnessi ng 
of co~outer technology ~ will be new waYs in Which an 
or~an1zat1on can be struc~ured into functional ~ roupB, 
an~ new speed and flexiblity in its lnter - «roup 
ne~ot1ation and transactional administraton . This ~ype 
of ~ev~lopment really could make 6 significant 
difference in the ways 1n Which an ~utomatied 
information utility could operate . 

COMPUTER NETWORKS , UTILITIES , AID RESOURCE SHARING ARE THE 
SOLUTION FOR SERVICING LIBRARY - SYSTEM AUTOMATION 

Like any of the other busineBses# libr.ries will find it 
prOfitable to automate purchasing# inventory contrOl . 
Bta!f~task ~oMitoring, etc. -- I reallY ~on ' t think that 
INFOSYS ~hoUld worry overMuch about automation of these areas; 
it will come abOUt very naturally, and be affected mainlY bY 
two thlnrs: 

5B4 

5B4A 

6 

6A 

Brin~ln~ the cos~s aown # and 6Al 

Getting the systems industry to be mo re mature in its 
ability tn design , install. and oper.te effectiVe service 
systems . (See discussion of this factor below.) 6A2 

8 rin gin~ COR~S down will in turn come from two thin~s: 68 

A large# pctive conSUMer market (for computer syst~~s of 
this kind), so that there is competitive pres~u r e to 
impr ove prOduct cesi~nB # manufactur1n~ efficiencies . 
marketin~ and ~aintenance services, etc . (This aleo 
dependS upon a conSiderablY ~atured computer-systems 
industry. Which necessarilY has to grow together with the 
its M~rket . ) 6B1 

E!ficient use of c pital investments ~~ as put into 
software~ hardWare J procedures deve1opmen~# catalo~u1ng . 

6 
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microfilmin~, COMPuter-form transcription, co~puter 
types~ttin g etc. 

In this latter category, I can ' t see any other factor as 
import ant ae "compute r networking," with its wider-market 
participation (sharing) of har~ware. software and data-base 

6B2 

resources . 60 

For instance. university C o~putin g Inc. were very e~phatic 
about the improve~ economy of maintaining and operating. 
lar~ e , mUlti-comouter installations. as appoased to the 
agme tot'l comDutin~/storln~ power distributed over a 
nUmber of Bites. 601 

Other se~ments of our society (other markets) will want very 
similar services . and libraries Will be able to share the 
larger- market benefits in buyin~ their services from computer 
utili ties, 6D 

Some o~her needs: lo~i~ tics, inventory, intelligence. 
personnel, purchasing , PUolishing, merch~ndisin~. 

And really. libraries shouldn't be in the 
technolo~y-man&gpment and operating business -- any more 
than theY Should be in the PUbliShing busineas~ or in the 
business of do1n~ original - scholarship researc h and 
authorShi p to prodUce the journalS theY handle~ or 1n 
~enerat1n~ their own electricity, or etc. 

A lar~er , more fleXible, ana more active marketplace must be 
establi!hed, in terms of range Of equipment and serviceS 
available for libraries to select frOm (and change between), 
and in termA Of tne number and diversity of library customers 
and needs II reachable " bY service vendors dealing with 
transmission , stora~e , ana processing . This makes the 
difference bet~een impractical pos sibility and practical 
feasi bility in contemplatin~ a significant degree of 

6D1 

6D2 

automation {or libraries . ~E 

In flexihility, ran~e of serVices and customers . costs. 
competitive evolution, etc. 

INTERAC TIVE COMPUT~R AIDS IMPORTANT, BUT ONLY IN CERTAIN AREAS 
OF LIBRARY AUTOMATION, AND MUCH PUSH ON THEM ANYWAY FOR OTHER 
USES 

We are Qui~e convinced that interactive computer service will 
7 

6E1 

7 
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prodUce extrenely hi~h payoff in suoportine the 
minute-~y-n1nute intellectual endeavors of trained people. 
The modes of use will be not ~oo dissimilar from the w~ys a 
private automobile supnorts the minute - by - minute 
transport2tion activitis a! ('trained) peoDle. 

BUT : 

one doesn't use his private automobile for all of the 
transoortption sevices . and 

interactive computer se rVices won ' t be used fo r all of the 

7A 

7B 

781 

information manipUlation services , either. 782 

Ships, trains, truckS, a1rpl~nes , buses , etc . are an 
extremelY i mpo rtant part of the trans~ortatlon industry, and 70 

Remote - batch proc,esses . runnl.n~ a.t different levels of 
priority accordin~ to sens ible Bc~eduling al~orithm B (which 
are delicatelY adapted to many factors in the physical s~rvice 
syst~~ and in the Users ' worxinR and information context) , 
Will be ~bBolutelY essential in the computer syst~ms . 7D 

VALUE TO SPEAK -THROUGH TICH~OLOGY , BUT VAST IMPROVEMENT POSSIS LE 
WITH OUT IT 

we feel that sllch as Ma ssive stora~e devices, di(ital 
communication Byste~s, microfo r m t echnolo~y , as ex&mp l ~a . will 
i mprove nightily in the next decade, and that The so lution can 

8 

(and must) depend upon thiS impovement . 8A 

The expectablP improvements wi ll be ~~equate -- we don lt have 
to depen~ upon hope~ -f or oreaxthroughs , i.e ., eBtabl1sh1n~ and 
launchin~ the critical framework of The Solution neednlt wait 
upon these technical developments . 88 

COMPUTEH-SYSTE~S INDUSTRY NEEDS SIGNIFICANT MATURATION 9 

More important than the ttexpectable technOlogical 
improVe men tB tt m~ntioned aboVe , as things that technolo~y must 
do for The Solution . is to evolve a more ma~ur ~ 
tlcompu~er-systems industry . It 9A 

considpr the industry tha~ eXists to provide new building s: 

Ther~ are Skilled, experi enced firms of architects who Can 
work With ~ client to develoc an overall Plan to SUit hiS 

8 

9B 
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nee ds .- where apecal attention and interactive ~ialogue is 
given to the the "user features." i . e . to the features that 
the uUilding ' s Users are aWare of . 9B1 

And there are many co~petitive firms of buil~in( 
contractors and s Ub-contractors to build what the architect 
plann~d . And there a re many conventions for who monito rs 
what, inspects Wh~t, etc •• and for how the processes of 
bidding , ne~ot1atin~ and accepting a re done. 982 

Relative ~o the possible improvements, the number and 
complexity of knowledge - sUpport systems to be developed , their 
complexity and rate of evolvin~, etc . , the computer-systems 
industry isn't in very ,00d shape as far ~s provi~ing reallY 
gOOd architects and builders . 9C 

Most a r Chi~ects (Of computer sytems) want the buil0n~ jOb I 
too, or are even actuallY ~he sellers of tne conc r ete anO 
steel as well . 9Cl 

And their reall~ i~nlt witnin the computer - systems 
industry ~ disc~p11ne that compares with user Morienteo 
building ~rchitecture -- co.puter - systems !' architects" are 
more like the 8tructur~1 en~ineers who Know well how to 
make it stron~ or reliable. but aren 't really trained to 
shap~ things senisitivvely to t he users' SUbjective and 
Objctive functional needS (muc h leas t o their ~e stheticB), 
or eVen v~ry well to accommOdate the cOSt/payoff need/Value 
fram~work Of the USers . 

Also, the "bUilde r s " in the computer-systems ind ustry are 
notorious l Y bad at meeting schedu l es and bUdgets J and their 
pr Oducts aren ' t easily enou~n maintained l mOdified . or 

9C2 

transferred on to othe r sites . 9D 

Their systems admittedly are often the most complex that 
man has designed J and appa rently there isn't yet a (known) 
method for materially improving this situation. But if 
these complex systems are to serve in support of complex 
human operat1ons J then there is ~n absolute need for the 
Quality of both the prOdUction process and of the prOduct 
to improve si~nificantlY . 9D l 

For instance l there must evolve cleaner conceptualization for 
system functions an~ s~Btem lev~ls; and bOth pogramming and 
problem·~escriptive lan~uages mus t imorove . Also l the 
processes of des i ~n and of management must be improve d 

9 
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aignifican~lv -- as must methodolo~y , tools (includln ~ 
comouter aide, of course), conventions , conceots, 
team-COllabor~tion modes , documentat ion, me thods of 
bootstrappin~ systems onto new har dwa re. new operating 
systems, o r new compiler systems, etc. 

MIC ROFORM FOR GENERAL WORKING HARD COPY 

Mu ch more 1nfornation to oe avai lable to a much la r Re r 
clientele . 1s a direct trend; if the automate~ dia logue 
obtains, there will be an added increase 1n quantity and in 

9E 

10 

activity; l OA 

And we Rre shift1n~ to a knOWledge - worker society .- where 
the prOdUct per person and the con~umption per Pe rs on will 
Doth ~o UP . Also refer to the considerations 1n the 
Introduction, rearding computer technology ' S effects upon 
the quan~ity of inform~tion . 

These stronglY implv that full-siZed pape r copies must be 
supersected bY smal l er , cheaper physical co py (micrOf orm) -- or 

10A1 

Ultimately, hy electronic storage . lOB 

Seems hard to imagine that a mic roform media won 't eventuallY 
prevail over Paper for the storage and dissemination of ~o st 
Of our PUblished material . 

A TRIAL SHOT AT A 'SIMPLE , BO LD, MASSIVE PLAN 

General Con~ider.tions: 

GIOb~l prOblema become hopeless when faced at a local 
level , a~d local problems a re ClUmsily handled at a glObal 
level . t!!ective automation in the Libra r y Sys te m involves 
prOblems of both kinds , with a very critical dependenc e 
upon ~lObal framework . 

Any oth~r industry , to take advanta~e of technolo(y. need4 
transportation and comnunication facilities that bring many 
types of BUPPliers, manUfacture rs, distributors and 
consumers within re adY mutUal access -- to provi~e a Bort 
of nhysic~l marketplace i n Which l ocal transactions Can 
effectivelY deal with local oroblems . And . in or~er that 
part1cip.nts in this marketplace can effec~1velY and freel Y 
serve, or be served front ~ wide selection of other 
partic1p~nts . there needs to be & ~1nimal set of Btandar~s . 

10 

10C 
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11A1 

11A2 
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It 1s our view that approprj.ate Rlobal step! could 
establish a roarketolace for The Library Industry that would 
permit its internal wo rkings to evolve throu~h local 
solutions ana adaptations toward improve~ents of manY 
kindB --wheTein succe~Bive 8tag es 1n the quality and 
quantity of automation sell themselVes, not witnout risk 
and personal a~encies. but within a scale of time . 
pro~otlon . analYSis, dOllars, nUMber of parties . etc . that 
can De han~led perio~ically by local staff . un less such an 
environ ment 1s creat~d on a , lobal scale, we see little 
hope for the mag ic ot autom~tlon to be soon e£fective ; and 
if it is created~ we don't see that the technolo~1cal 
challeng~B 1n p rovi~in g suitable ~&gic involve any 
remarkBbl~ technical rteveloomen ts beyonrt what seems 
naturally forthcoming . 

Specific kecommendations : 

We r~coMmenO four specific ~lobal ac~lons, th~t. if 
inte ~ra~eO w1th~n a 110bal strategy Which we are not 
qU~lifiert to como l ete. are aimert to pr omote the tYPe of 
marketplace descr ibed above . 

1) produce a commitment , prObablY at the fede ral level. 
to pUsh ahead on an orderlY but massive Scale the 
fOllowinr two projectsw ~ which m~y involve several 
billion dollars . 

p ro ~uce a standard cataloR description of every 
UsefUl library item. in compu ter form, and mak e the 
baSic recordS aVailable 1n some open, WhOleSale . 

11A3 

11B 

11B1 

11B1A 

manner . llB1Al 

The MARC project of the Library of con~ ress is 
dead center on thiS. From our point of vieW . it 
could be ***serve this and by being accelerated 
pnd <xpanded . 11B1A1A 

produce ~ hi~h-Quality photo~raphic mas t er of every 
usefu l library item . and m&ke reprOductions available 
~n SO~e ope n. wholesale mannpr . llB1A2 

~wo uses are seen; Gene ral availability ot 
mic ro~for~ cop1es . in wh~tever re~uction and 
format des iredi and provision of a uniform 
inputting media for automatic-reading processors 

11 
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which are likely to evolve, so that the material 
may be read into computers. IlBIA2A 

2) Pro~uce a similar global commitment to develop and 
main~ain a pnysical, information~tran9Portation network 
to serve the I.ibrary Indu~try. There might be 
sipnificant value here from improving the mean s for 
transportin~ physical objects (such as books anO films), 
and this should be considered 1n a total-system plan . 
But with respect to potential gains from automation, our 
attention turns here to the value ot an electronic 
D1gital - Messave 'Jetwork (DMN ) operated oy some sort of 
centr~l "Department of Library SYBtems " (DtS ) to 
connect many typ~s of producers, suppliers, brOkers, 
cus~omers, serVices, e~c. llB18 

Thi3 1s directlY supportive of, out not equivalent 
to, nor li~ite~ to support Of, what is currently 
callert "Library Networkin~". 

DL5 woula see that every library coulO easily be 
connected to the DMN. The library would be provided 
with a sort of service bOX, haVing a prescribeO. 
stanOard J Physica l interface to Which may be 
connected any configuration of devices (typewriters. 
Oi!plaYs, printers, mini~computers, bi~ computers. 

11B1B1 

optical Character rea6ers, etc . ). 11B182 

Because of the interface standard~ and the universal 
distribution of these DMN "ports". manUfactures woul~ 
aevelop many prOducts from which to select; and there 
would ~row to be nany conf1~uration5 throu~h which a 
library's lOcal terminal f~cility could evolve with 
minima l incremental pe rturbation. 116183 

It woulQ be reaSonable to give Dub1ic support to 
DMN . with the Same sort of juatif1ca~ion as for 
ni,hv&yS. waterways, harbor! an~ airports . 

Any person or or~anization wi1lin~ to offer service 
to the Libraries , or wish1n~ to use their services, 
will find uniform regula tions (and charges) for 
having a similar DMN port established on his (its) 
pre,ises . Thi~ doesn't necessarilY nean that anyone 
should be able to connect-- a fuller analysis of this 
Library DMN System may dete r mine , for instance, ~h~t 

12 
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only 1I1icensed r~tal.lerB of information services " 
should have usage access. 

3) Launch a concerted , longer - term action directed 
toward capturin£ all relevant DUbllcations 1n dl«ital 
!or~ at time of their pUblication . (These assumedly to 
become av~ilable to the pUblic SUbject to copyri~ht 

11B1B5 

law • • 1 1181C 

4 ) If any specific puSh is made i n compute r technology . 
in tne name of a national informati on system , i t should 
be for improvln~ the i ndustry ' s effectiveness in 
large-sYstem development, operation , ~nd modification . 11B1 D 

Comments on the above recommendations : 11e 

Cocyrights - - l lC l 

The speed and flexibility with which information can be 
~cceseed (located, transmited to user , displayea to him) 
is a very baSic facto r in any national information 
1nfor~~tion system . xx.and , l l C1 A 

it is Obviously of very large economic value to have 
this ~ccess be hi~h speea and econonical . a 

rhe speed and cost of acces9in~ fUll ~ s1zed , ha r d- copy 
1nfor~ation forms are hop~leSelY outcla3sed bY such as 
micro-image or di~ital forms . 

It seems obvious that new solutions wil l have to be 
found for the control and economic re t ur n a8soci~te d 
with us~ge of privately create~ informa t ion . 

NO matter what significantly improved informat i on 
system is developed . 

System- Development effectiveness: 

It is an old, nearly - true statemen t that "you can do 
anythin~ you want with a computer , if you can only 
desc ri he it properly . " 

And the Panel seems to feel that the bottlenecks towa r d 
m~kin~ significant improvements in the national 
in!or~~tion syst~m a ren ' t in the computer-techni~u~ 
domain - - because indeeQ computer t~chnology CAN or will 
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be able ~o 00 ~he necessary things tor i mprovin, the 
national xxxx system. 

Bu t~ wnen ~he ag~reKate of functions for &n effective, 
l~r g e information system is integrated into one coherent 
syste m, the basic problems desi~n. coordination, and 
management of very complexx tojects hits thee of 

11C2B 

thresnol dthreshold our r~8ent capabilitiies. 11020 

Ma r ketplace 1103 

~ library manager needs to be provided with a number of 
choices for imp r oving his cost/effectiveness when the 
DreSSUres reacn a certain point for improving 
performance and/or decreasing costs. llC3A 

AS it is now. in order to take a significant steP 
toward "moderniz~tion" . he is faced with ~ very 
uns;tisfac~ory situation. ;e h~B reallY 11C38 

A olethor~ of devices that look provacativ~ 1n the 
advertisements, no lack of suggestions and pressures 
to make Use of them (tro~ the people who read and 
belteve the future-possibilities extrapolations . ) 1103 81 

What he needs would be the equivalent of a selection of 
architects Who can help him design What he needS Within 
t he liMis of hiS bUdget and in tne frame of his 
partiCUlar need/value structure. llC]C 

The a rChitect of his choice needS a lex1bl~ ran~e of 
prodUcts and serVices to desi~n into the sys tem. 

The Rrchi~ect needs to have a flexible market of 
builders to Select from . 

The r~nge of builaing jobs (in nature and quantity) 
needS to support a healthY market of a rc hitects and 
~uilders. 

They need to have a healthYJ active community of 
supoliers and support s~rvices (SUb-contractors. 
etc . ) • 

when the library has to install all o£ its own compyte r 
eo\\1pmen~. operate a so phis ticated system 
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(economically), as we ll as create a dras~ic chanRe in 
its rep,ular llOG 
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Note : 1 

See (7 012,1 for body of Draft 1 , which t ogether with APPEND IX 
A (701~ ,1 wa s taken back to the CSE B by wlgg in ~ton. lA 

The s e miscellaneou8 notes were left ove r from th~ 31 Ma r, 
Ap r work session (at ARC) of the Informtion Systems Pnnel 
the Na tional Academy of sciences : Ron Wi~gington, Jim 
Skipoer, Jo~ Ea c hus , Jack Ket t ler , and DOE . 

CJERNIGAN)OSKI PPIR . NLS;l. 1 -A PR- 71 17 : 28 ME J ; 

What R&D wo r k nee~s to be done . 

Should local libr ary consider automa tion . 

Why. i . e . , possible benefits . 

costs. 

c oo perative pOS Sibilities . 

serVice bu re aU or pUblic utility concept . 

Myt hs an~ realities. 

Chan~es requirea in 

Federal information POl icY. 

Consumer habi~s, i . e ., concept of free library . 

F un din~ structure of libraries and for nationa l 
infor ma tion need~ . 

Stimulatio~ for chanp,e an~ to inform. 

comMunica tions indus~ry . 

oompute r ha rdware community . 

AttitUdes of; 

( a) Pol ic y ma kers 

( b l ooerati n~ he~ds . 

1 

1 
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Deployment of resource~ : 

Government granting agencies 

Foundations 

InstitUtions. 

common purpose defineO for interdependent activities . 

PUbli.hing 

IndexinF ~bstractin~ 

Libraries 

Major decis~on pOints in working toward a systeM. 

continUing organization for national Planning of 
establlshin~ priorities (National commission on Libraries 
Information Systems). 

Technical prOblems 

Storage, location J "transmission Of information. 

<ROW>RLWNOTE.NLSJ), 1-APR-71 11:32 BER J 

On the problem of framework of study, expected re sults. 
strate gy of report. 

and 

~e will take t he points 2Dl, . ••• 2D5 of the 8 tlar draft as the 
gross Statement of the desired output of the panel work and 
thus by implication the prescription of what is to be treated 
in the report. points 2Dl to 2D3 are not sequential and must 
be handled in parallel . The repo r t does not necessarily have 

2E 

2E1 

2E2 

2E) 

2F 

2Fl 

2F2 

2F) 

20 

2H 

21 

2I1 

) 

)A 

to oe structured accor ding to these five points. 38 

We accept aB a workin~ hypothesis that recorde~ and or~an1zed 
information is a vital comp onent in the nation ' s bus ineBsJ 
government, educational, and national defense systems . 3c 

We accept the hypothesis . well supported bY other work. that 
present traditional methods for performing the functions now 
embodie d in libraries and related information production. 
proceSSing, ~nd uBing activities are not able to cope with the 
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risinK V01U~~ of information and increased timeliness demanded 
by modern SOclety and are breakin~ down . 3D 

Other than what we can cite fron site Visits, l1terature . and 
personal experience, I expect us to develOP very little 
or1tinal analytical fundamentals . In cases unsuoportable by 
citatlon of straight forWard reasonin~, we may state opinions 
and identif~ the associated hypothesis as being in need of 
proof . our recommended approach to that prOOf can also be 
given as so~ethin~ that should be Unde rtake n . A similar 
appproach to iMportant parameters to be determine6 can be 
token, JE 

Point 1: to ?ssess the a~equacy of technolo~y to Mee t the 
nee~s of library and information systems at the nationgl 
level. 

TO s~tis£y this Doint we must: 

outlinp , but not establish de novo, the "needs " of 
library and information systems that are apt to be 
helpe~ by computer systems and associated technOlo~ies. 

outline the technolop.y that aPPlies (hardware, software: 
e . r. . , input, processors, stor&~e [image, di~ital] , 
output, distribution and communication, pro~ramming , 
operating systems,d.ta management systems). 

provide a statement of adequacY or deficiency at present 
or pr edictable (perhaps with reflections on Past 
deficiencies ane the specific developments that have or 
~ill overcome them) as individual facilitie s , 
techniQUes . capabilities for specific levels of 
mechaniza tion and automation (e.~ ., management of 
infor~~tion collections, access to collection. storage 
and delive ry [distribution] of information once 
acces8~d, maniDulatlon of infor~ation once ~p-livered) . 

Tne i~nac~s and trends of costs must come into the 
asses~ment of adequacY . The moat diffiCUlt Part of the 
jUdgment to be expre ssed and its support lB the ne e d for 
SOMe kind of standard to j UdKe acceptable level of cost 
or "af!Ordability" so that the " adequ~cy" 15 not only a 
lo~ical SUfficiency but alSO implies the range of 
practical chOices for real life inst1tutions. We dO not 

j 

JF 

)11 

JF1A 

JF1B 

JF1C 
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expect to f~na or develop a neasure of value of 
information, content , or timelieneBs, that can be used 
in classical value/cost trade off analysis . 

Point 2: to prov~de guid.nce for the application of the 
re~ul~5 from existin~ exploratory and pilot pr ojects . 

TO hanOle this point we must categorize the types of 
exploratory and pilot pro jects (and . I would add, 
prelimin~ry operational experiences) which have been and 

JF1D 

JG 

are bein~ carried on . 3Gl 

We should cite specific examples of these cate,o r ies 
encountered in our site visit or of Which we have l earned 
throueh pUblica tion ana other personal experience. 302 

we should express our jUdgment as the adequacy or 
inadeauacy of know ledge or accompliShment in these 
cate~or~es (although I think we ~ust avoid attribution of 
failure of any specific project and use great care in 
aSSigning bet ter success to &ny specific pr oject over any 
other one -- conditions for SUccess or failure l however . 
are necessary items to be t r eateO)~ 

we should Oescribe the possible me chanis ms for exploitine 
reSUlts Obtained and the strategy of establishin~ 
ope~at~on~l capability based on them . 30k 

Point 3: to identify weak areas in t he understendin g, d esi ~n 

and Use of computer systems as needed for effective and 
efficient information systems . 3H 

In handling this point we have the oppor tunity t o speak to 
the question of why hasn 't orogress been made more rap i dl y 
and how can 1~ be accelerate~. Here i8 the pl~c e to brin~ 
in: the non-technological !~ctor of national policies, 
ownerShip problem , manageme nt p roblems ~ total systens 
design vs . computer process ~eai~n , how information 
process~n~ is different than business and 
scient1ficculation an~ recor6s , continuity of files and 
pr ocesses ove r time anO sta r t up transients &8 
complications of the design of the "steady-st~teH system . 
the tranSferability prOblem and othe r mythS . 3Ml 

This section of the report iR largelY the expression of 

4 
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interpre~8tion and opinion of the oanel which form the 
basis for the strategy of action to get "progress or 
"results" (i . e ., to solve the needs we h~ve accepted as a 
hypothesis) 3M2 

point 4~ to provide technical «uid~nce for use by planners. 
system desi~ners and operating officials concerned with 
informat.ion h~ndlin~ systems . p01nt. S: to recommend national 
t~rget5 for i~provements in the weak areaS . 31 

These points are largelY tohe challenge to provide 
recoAMendation for national act.ions . In stating them. the 
charge to identify specific &ccomolishments to be 8oU~ht 
have been omitted. Perllaps we should recast these pOints 
to incluae that emphasis . 3I1 

Given that Points 1 and 2 have been properlY handled , these 
points should be handled with an attitude of: 312 

If we had the administrative decisions and funding 
deciSions to make, What projec ts would we start or What 
achievements would we re~ard sa desi r able (and 
reachable), i.e., what would we want OE , NSF, National 
commiSSion on Libraries , PSAC , etc . to want to cause to 
happen and to make app ro priate decisions to implement, 
In making these recommendations we would want other 
competent techn1c~1 colleagues to agree for the most 
part on the technical validity of the baSis for the 
Objectives . 

In tre tin~ these po1nts t it is acceptable, even 
desirable to state specific ouestions to be ~nswere~ 
(i . e ., that we c oul~n't answer), hypotheses to be tested 
(i . e., We have onlY opinion to Offer . and specific 
nUMbers and relationships to dete r mine (i . e •• specific 
research , surveys, or analYsis to perfor~). 

In summary, we want the report to represent a reasonable 
management basis for decision and action with a SUfficient 
teChnical Validity of rationale that technical specialists 
cannot easilY invalidate the bases for recommendation. 
T,his means tha.t we do not need to spell out a.l1 deta ils. 
but should concentrate on specific and "doable H 

achievements to he used as guides for actions . 

5 

3I2A 
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CENGELBART)MEJDSKIPPER.NLSl1. 12-MAY-71 10 : 06 DCE 1 4 

D1~estion Problem . ~A 

BrieflY stated , the overall pr oblem is that: The increase 
in knowle~ge and the development ot neW intellectual 
disciolines has vreatlY stimulated the r ate of PUblication . 
FOr examole , it is estimated that scientific literature has 
been increasing at an ave r age rate of 6% pe r annum for the 
past Quarter century . In Rdd1tlon , certain qUal itative 
constraints dO not exist in limitin g the quanti ty or 
assuring the SUbstantive qU~lity of various neW tYoeS of 
literature. The editorial review orocess in evaluatin~ 
articles to be inclUded in SChOlarlY journals is lacking in 
the pUblica~ion of technical repor~s . 4Al 

Another factor involved in the inform~tion prOblem is the 
inter~isciplinary character of contemporary knowle~~e. 
FormerlY. literature coul~ be acqutre~ and org~n1zed for a 
limit~d aisciPline. such as chemistry . Today. intorm~t1on 
related to che~istry from fields such as mathematics, 
engineerin~. physics and biology must be made ~vail~ble to 
and used bY the chemist. 

Bec~use of the large mass of currentlY PUblished 
li~er~~ur~. cataloginr. indexing. and ab3tractjn~ 
techniques are becoming less effectiVe in leading the 
reader to relevant information. Soc1e~y requires better 
intellectual and physical access to information than can be 

4A2 

provlde~ bY existing minual methods . 4A3 

MUltiple Use 4B 

It is poin~less to talk about the desi~n of systems to 
improve access to information unless adequate ~ ttention is 
given to the foundations of the system. Any national 
pro~ram. whe~her it be manual or based on computer 
technolo~y, is dependen~ on comprehensive collectin~ of 
relevant literature and its prompt identi£ication and 
deacrip~ion in bibliograPhic terms. These responsibilities 
can be met most effectively on a centralized basis. It is 
for this reason that the three n&tional libr~r1es in 
WaShington, D.C ., constitute the foundation for a national 
information system. They should be encourage a to continue 
meeting this resoonsib1lity and the Congress shOuld 
recognize that investments of fede r al funds in supporting 

6 
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these prOera~B constitute cost Bavings and improved 
efficienc y for every library in the country . 

Catalog1n~ copy prepared bY the Library of cong ress is 
dietribut~d to approximately 20, 000* sUbscribers through 
the ann ua l Bale of over 80 million* catalo g cards . As it 
costs from three to five times as much to cAtalo~ without 
LO copy, the magnitude of the savings 1s apparent . Of 
equal importance is the fact that centralized bibliographic 
description prOVides a standard Which is essential for 
national bibliographic control . kB2 

* ND8 Edito r ~ see l ates t to Annual Report . 

Of i~mediate sivnificance for t his inQuiry is t he 
availabili ty of cataloging data from Library of con~reSS 
for currently PUblished books in machin~ r ea dable form . AS 
the da ta b~se becomes eXPanded bY time and the inclusion of 
additional lan gUages, it is apparent that ad ditional 
librp r~es will use thiS source for preParin¥ lOcal 
catalo ~ in ~ records. It is also si~n1fic ant that acceotance 
and expanding USe of the MARC II for ma t for these reco r dS 
is providing a defac to if not a de jure standard . ~his 
give$ libraries the ca Pability Of interchanging 
bi b110g r arh ic recor ds for the mutual benefit of their 
constituents . 

Pa~e 20 - ref e rence to Ha rvard. 

H arv~r d university widener Library - A very lar ~ e major 
university libra ry Which has used computer technolo~y to 
produce a book ~ £orm shelf-list. 

(The P r obl e ~ of Library Budgets and Tneir structure ) 

Many libraries ~ay find it difficult to fund improvements 
i n their se rvices. It wa s mentioned e arlier t hat 
SUbstantial amounts of new money ~U 6t be pr ovided for 
sYBte~s deSig n work . It is not reaaonable t o exoect that 
this expen~iture can be carried by reducin g existin~ 
buagets. ooooerative acquisition programs usu ally ~ ive the 
library acce ss to a greater ~epth in resources, rat he r than 
sav1n~ an eqUivalent amount of money fro m the ~cQuisition 
bUd~et. 

cost rec ove ry ca pability coul~ be included 1n new 

7 
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information services . However , the PUblic has come to 
expect " free~ lib r arY services as the right of taxpaYin~ 
citizens. The attitude may frustrate cost r ecovery . In 
addition, many libraries do not receive aUPPlemental income 
-- such ~B £ines -. as a matte r of institution~l pOlicy , 
This may be difficUlt to chan~e. kC2 

<ENG ELBART>MEJCEACHUS . NLS;l . 12-MAY -71 10:05 DCE ; 5 

The Case for Microform. SA 

There is ~ variety of pu r poses that can oe served by 
ohotographic ~~a~ eB of PaEes of text, neither mutuallY 
exclusive nor necessarilY all applYin~ t o a par ticul&r 
1m.... SAl 

First , it may b~ desired to pre serve the in!orm~tion 
content of a Page beyond ~he lifetime at the paper on ¥hich 
the pag e was ppinted . For this purpose there is little 
constraint on size of the image other than for storage 
conSiderations, and except for esthetics, the resolution 
need be only above the threshold of human lelibilitv . 
However, the medium on which the image is ma~e must be at 
very long term stabili~Y. 

second, it maY at some time be deSired to transmit bY 
electrical means a copy of the paie to a remote point . It 
is mUch more convenient to present the scanner with a 
photo~raphic ima~e than with the page itself. Since there 
is de~radation Of quality in any transmission methOd . the 
resolution of the ima~e must be well above t he threshold of 
human le~ihility in order that the rec eived image r each 
that threshold. Convenience is ~arkedlY improve~ if the 
iroare ca" be located and moved into the scanning Dosition 
bY a machine rather tn~n a person being requ1red for that 

5A2 

task. SA3 

Third, it maY at Bome time be ~esired to pUt the textual 
conten t of the Page into digitized form . The ~l ternativ es 
are th2t it be key ~ punched . Which is both slow an~ 
expensive , that it be di gitized by an optical Character 
Recognition device ~canning the original page , or dig itized 
bY an OCR device scanning a photograPhic ima~e of the Page . 
Both convenience and cost mil itate toward the last of the 
three, if the ima~ e is adequa te for the purpose . 
"Adequa c Y" comprises the Same properties nee ded for image 

8 
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tra ns mission , but to & greater degree. Since the erro r 
rate of an OCR device is heavily dependent on the sharpness 
of t he character ima~e that can be for med witnin it . the 
premium on high resolution of the Photographic imaRe 1s 
increased . Si nce di gitizinR is muc h more likely to he a 
prOdUction tas k ~- th a t ls, once undertaken, it will be for 
many ~ages rather than for iSOlated ones -- th~n is lma~e 
trans mission, tne r eqUirement for machine location and 
movement .of i mag es becomes mandatorY rather th an me rely 
desirab l e . SA4 

Final lY, it may be desired to have additiona l copies of a 
pa ge or a collection of pageB , at the site Where th~ 
ori ~i na lB are or at one or mo re other places. If t he r e is 
a cOPYin ~ device Which can bo th utilize and pr eserve i n the 
co py the f eatures needed bY the other Uses of the i mlg e . 
then gene r a tin g useful copie s Can be a very loW cost 
operation . For ma terial at Which mUltiple copie s are 
desired t he cost of mak ing t he ini tial photograPhic image 
-- which may have oeen unpleasantly high -- is not a t a l l 
horrifyin~ When prorated amon~ the cocies . 5AS 

Of the va.r1ous required. and d.e sire~ p"r operties of nic r ofo r m 
ima~ea and their embOdiment, no pair is contradictorY. and 
the fallo wing set encompasses them all. 

(1) ~he i ma~ e reSOlution must be high e noug h eo that 
t he degradation encountered is makin2 a ohotographic 
Copy of the original image followed bY usin" t he COpy as 
source for electric al transmission of the i mage dOeS not 
r esult in an illegible final image . 

I 2 ) 
long 

The medium which bears t he imaRe must be of ve r y 
life . 

( 3 ) The i mage mUBt be as small as posslble~ consistent 
with the reSOlution requirements . 

(4) Images must be con~aine d in such a way as to 
f acilitate their being located ana moved by machine. 

( $ ) A machine must exist which can locate ~ nd ~ove 
i mages . 

(6) A Ma.c hine l'l. us t exist Which will make copies 
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ret a inin ~ all the above properties except for some small 
degradat ion of image incurred bY copying . SA6F 

The Case A~ainst Microform 58 

prOdUction of rnicrotorrn ima~e s reaQuires the allocation of 
fundS, equipment, and manpower Which are in short sUPply. 581 

There are not formal specifications for film and equipment 
to proQuce ima ges with the require d properties. SB2 

There is not an ~greed~on Physical embOdiment fo r images 
that can be located and moved by maChine . If there is a 
diversity Of embodiments , there must be a correBpondin~ 
diversity Of machines, and aB a community effort the whole 
thin ~ becomes tutile. 583 

<JERNI GAN>ARON . NLS ;l. 1 - APR- 71 18:17 MEJ ; 6 

In the cast, com puter-based information handlin~ or 
management sys tems have been designed on the basis of specific 
hardware , specific language s appropriate for that hardware~ 
and s pecif ic ope r ating ~ystems. In many cases, pa rticUla rlY 
in the case of libraries , these II application systems II (as 
viewea bY the computer field) have been operated on central 
facilities of the institutions of Which the library is a part, 
AS chan~e s in hardWare and operating systems have occurred 
raPidly and continuouslY, the foundations for t he information 
actiVities have been unstable, causing continual redesi~n and 
opera tinr pr Ob lems. The basic reasons for thiS involve the 
continuity f~ctors relating to the specific environment of 
library and info r ma tion activit ies, the system design 
r equirenents ~nd techniques to permit survival , in t hat 
environ men t ~nd the com pu ter science and en gineering tools 
available t o Carry out t hos e desi~ns. 

The continuity of scientific calculations rests in the 
algorit hms in the programs to do those calculations. As 
programm ing languages have developed, especially FORTRAN . the 
export~bility or move~bility of such algorithms has become I 

6A 

fairlY routine process . 68 

The continuity of bUsiness calculations is both in the 
algorithm an~ the files they ooerate on . COBOL provides for 
the moveability of business calculation algorithms. The files 
involved J in the large majority of busineas situations. are 

10 
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relativelY s~all (conpared to pUblished intor~ation files) and 
highly form~tted an~ simplY functional (as COMPared to the 
variability of gene ral information fileB). Both 
characteristics make the conversion problem ~ from one system 
to another -. when conversion i8 neceesary -- relativelY 
earlY. 60 

The major continuity of library and information BystenB is in 
the files of the sys tem and the portions of the software that 
interrace with them. The development of p rogramm1n~ langua,es 
is aiding the ability to desi~n "transferable processing 
algorithMs"j but the development of ~eneral da~~ base 
organ~~ation and maMa~ement softWare is still deficient in 
terms of what can be purchased . The situation is complicated 
bY tne compl~x interaction between the comp uteT operating 
system and data base softWare compoundS the prOblem . Thus . it 
is not enough to have WaYS to bridge between di8imilar 
h&rdware but it i8 alSO necessary to be able to bridge between 
successive Versions of the oper~tin~ ~YBtem for the same 
h~rdware. 6D 

The computer industry is far from havin~ compatible ooerating 
systems (except where one manufac turer specificaally emUlates 
the SOftWare of ano ther) and the data base rnana4ement problem 
haS hardly b~en touched for conmerciallY available and 
supporte~ syetems . Those things that are availablee are 
"file~ managemen t systems not "data base" management s~stems 
and eVen at that level, are a part of the corre5Pondin~ 
operatin~ system, and not SUfficientlY stable yet from one 
version of an oper&tin~ system to another . 

(ROW)MIS NOTES . RLW;' . l-AP R- 71 12:1. BER ; 

See pa~e 90 (Summary) of seybO l d book for some oowerful 
statements relating to: 

viSions in employment of new technOlOgy 

TIIana~ement of it 

e.g •• Mana~eMen~ readiness is one of the most fascinatin2 
impon~erables and it is co~counded of i~norance, prejUdice 
and inability to formulate clear-cut pOlicy dec isions. 
Much that happens is therefore achieved in spite of 
management bY low ranking technolo~1sts who a re hardly 
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aWare of the implications that paralyze their supervisor 
Lowell Hattery , IEEE Meetin~ , Washington, 1969. 7A3 

If there is only one message that c&n be transmitted from our 
assi~ned ~ask o! viewing the technolo~ical ~tatus and 
prospects of the COMPuter field as it app lies to libraries and 
the information prOblem , it is that much adequate technOlogy 
~s already h~re , ~nd more is coming rapidly ~~ all we need to 
do is to learn how to apply it and get on with th~ de,ign jOb. 75 

we need only to show that there is enou~h capability to start 
and that there is a reliable trend of improvement. We do not 
need ~o produce an optimized deSign . 7C 

In the tibr~ry fie1~ and the abstracting and indexinR 
community, measures of ouality or goodness or Buccess a re 
those associated with bigness -~ number of volumes or oieces 
handled. Good measu res to jUdge service are not a vailable. 
Those that are -- are so context sensitive that comparison is 
difficult . "OUBtomer s~tisfaction " is as much a topic of 
sociolo~y -- and aB unpredictable -- as it is of technology or 
tecnnical adequacy of service capability. w illin~neBB to pay 
is one indic~tion , hut information is a strange commodity and 
maY not he juageable bY normal market indications. 

A figure of merit should be a c ombination of size (N of 
items), complexity ( w of interlinkagee), accessibili ty 
(i. e . , ability to locate items of specific interest without 
t OO much sCannine "releVance "), reliability (won 't mi ss 
someth1nr. i.e., "recall"), response time (fro~ r eQues t to 
service, single 1000 time), cost (b aCkgrOund and direc t 

7D 

charves, user effort) . 7Dl 

Input pr Oblem is solvable (teChnOlogically) but not solved, 
i.e., various keyboard equipment. computer aided editing 
(proo!1np) seems feaSible, some Scanners appearin~ (but too 
often require retyping us1n~ a controlled font e.g., CDC 
915). Source ~ata capture is a nir.h hope . However, 
conflicting (non convertible) interfaces occur, aRain 
teChnOlogic a llY bridgeable, but multicle efforts in 
conflict c~n prevent success. 7D2 

The g&p between the dreams of the information transfer 
r evolUtionary -- i . e ., What i s conceivable in instant. 
interactive service and the real world of tOdayta libraries. 

12 
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PUblication, retrieval methods an~ services , etc . is '" 
enormous gap . 

Most of the activity deals with how better to perform the 
traditional functions of management and access -~ R worthY 
objective w~thin the state of technology and economiCally 
suitable if the opoortunities for Sharing work (avoiding 
duplicative processing) are really exploited . However, the 
work and technology tOdaY are indeed inaoeQUate with 
res pect to the storage and tranSfer of the information 

7E 

itself in di~ital form. 7E l 

DeciSio n support fact retrieval from highlY refined simply 
organized data banks is practical (e . ~ •• stock market). 
HOWever. the mo re scholarlY the SUbject and complex the 
organiZation of the information and the necessity for the 
questioner to explore the conceptu&l soace J the farther We 
are from ~eal computer-aide~ information systems . 7E2 

The pnenomenon of technOlogical obsolescence preclUdes a 
premature cOMmitment to a partiCUlar level Of technolo~y. 
ThUs the design must not take SUch advantage of s pecia l 
teatures that it is locked in . The prOblem of tranSferability 
is a prOble M OVer time as well as progation of Use. 

Technological obsolescence i~ bad becaUse a caoital expense 
must be liquidated OVe r time and if a neW equi pment or 
metho~ unaersells or oVerperforms relatiVe t o a lar~e 
committ ed but unamortized capability, the old CaPability is 

7F 

not USed ~nd there is a financial failure . 7Yl 

Technolo~ical Obsolescence has been a very serious factor 
in the conputer fiel~ . Is it slowinK down now? 7F2 

It is a truism that convers ion of the " n~tional information 
system~, ~nd library systems 1n partiCUlar; to the dreamed Of. 
instant reSponse J all-encompassing, auto~ated storehOUse of 
manls knOWledge will not icannot) occur in one gr and and 
glorious ~rea~ leap forward -- even if there WaS unanimity on 
such &n object~ve to be reache~. 70 

HoW would it be paid for? Who would have access to it? 
co~pare to allocation of resource prOblem met in a large 
comoutin~ center serving many indi vidualS and projects. 701 

The c . O. HOl~ paper contains ma ny interesting comments on the 

13 
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role of information in decis~on making, categor1z~tion Of 
decision Making , an~ me rp,ing roles of library and computer 
center as ce~ters of scholarlY activity . MUch discussion of 
~ystems Of standards . Also on page 39 an incl~ive statement 
of what can be done. 7H 

Those Who have the ~OOd fortune of having (effectivelY) 
unrestricted use of Xerography in management of an activity 
have experienced the mUltiplication of ability to handle 
(printed) information in high volumes QuicklY . Information 
can be disseminated rac1dly in parallel in an organiZation, 
successive copying with marginal nota~ion can speed up the 
analysis and use of the material . Individu.ls c.n review and 
incrementallY change an~ add to bOdies of text (and oraw1n~s) 
Without excessive manual retyping, recomposition (in the 
literary sense , not print1n~), etc . The desire to make this 
transmisSion and manip ult10n even more responsive with the a id 
of electronics (communication and computers) is simplY an 
improvement of approach (technique) not a change in basic 
method inSOfar as incremen~al mOd!ication and replication of 
human interpreted text is concerened . 71 

Ex tensive USe of computer technology in information transfer 
imPlies ~ (n~ar) simUltaneous advance in 

information available in machine readable form (e.~., as a 

7J 

bY product of printing technology) 7Jl 

organiZations to or~anize and maintain such collection and 
to prov~de intellectUal access routines to it . 7J2 

facilities for movin~ and Qeliv~ring that in£ormat1on 7J3 

educ~tian of a user community in how to Use the new 
capability. (This p~ rt of the deve lop ment equation mus t 
not be ovprlooked peOPle, inclUding users are part of 
the svstem ., 7J4 

The Dial paper on Urban InforMRtion Sys tems contains -- in the 
introduction ~- an excellent analysis of WhY the fact 
(reality) of urban information systems ~oea nat match the 
theoretic al possibiJities and the technological potential. 7K 

There is an interaction between inforrnQ~ion transfer ~na cower 
or contrOl . That Which is now impeded by the "viscosity" and 
delaY of transfer will cause enormoUs side effects if co~puter 

1. 
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technolo~y succeeds in speeding up the flow and makin( access 
easier and more cO~Plete. We do no~ speak to ~heSe issues of 
desirability Of improvements (we take them as given) but we 
note that it may be desirable (necessary?) to exercise 
discipline ~nd control consciously rather than le9vin~ that to 
nature. 7L 

Therefore, into an optimistic view of What can come about . 
not onlY technologically feasible but economic ally viable 
if it comes about on the ba,is of an overall enVironment. ~ 
note of caution must be i nserted . Can the U. S . society 
manage and control the processes made available? The 
imPac~ of strikes Which interrupt the fast r esponse of 
information and action once a decision has been made . etc . 
For eXample , has t elevison -- the instant co~munication of 
informa~ion about action at a distance -- made the sp rea d 
of pUblic unrest and violence more rapid1 Can unscrup ulous 
use of thp information gathering and tranSfer mechanism be 
a dan~er aB great as ~he benefits enVisioned? 7L1 

There are three kinds of reactions ~o ~he possible threat: 7L2 

1) Retreat in hor ror of the possibility of danger and 
~ive uo the benefits . 

2) I,nore the prOblem and accept whatever happens . 

• 3) Educate the PopUlation to be able to function in 
such an environmen t and include such legal safeguards as 
npcessary ~o insure that the ind1vidU~1 Can defend 
himself. 

The first is defeatism , the second is blindness . The 
only r~tional alterna~ive is the ~nird. 

In terms of computer technology (hardware) the single most 
important item to conSider is memory ~- c~oacity, cost, access 
times, ~ranBf~r rates,organization (physical anO SOftware), 
type (wri~e onlY , read onlY or read/wri~e; ~ig1tal or image) , 
baCK UC , etc . The elctrical co~munication technology is 
co~in~ ~or he r e) wi th the neceasary bandwidths ~some cost 
p robl~~s , considerable controversy among common carriers, data 
utilities. a nd cable TV) . CPU capabilities and speeds a re more 
than ade~uatp &nd improving constantlY (e xcept perhaps for 
very SOPhisticated text processing which can be me r ~ed into 
operational activity When practical. The second most 
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important area needing attention 13 adeqUate consoles (OK now 
for miniMal typewriter oriented uses , but fUll Characte r sets 
and line graoh~cs capabilities ~re as yet inSUfficient o r too 
expensivel) at an acceotablY Cheap price . The el~ct ronic s 
capability and economy are here to do the jOb -- if an a~ r eed 
and adequate Ret of technical specification existed . 7M 

Caution a~ainst the expectation that " The Computer " a deified 
all powerful mechanism can rePlace . Th 1nkin~ , i . e ., do more 
than faCilitate the traversing of info r mation caths throu~h an 
or ~anized universe . 7N 

The JUdgment and selectivity at hum~n intelligence coupled 
to suitablY or~~nized information manipUlated by fa~t 
automatic machinery is a more complete description of the 
practical SUbject of importance. 7Nl 

Don ' t forget ~ssimilation and arrivinR at new insights . 
conclu~1ons , etc . (i . e. , digestion). Getting access is 
necessary but not sufficient . Getting access to materia l in a 
form that Can be maniPUlated -~ with automated aids -. is 
essential for real benefit to u8ers . (from multiple sou r ces) 

KindS of informatlon and correBponQin~ roles: 

Flow1n~ in for nation as control for decision makin~ 

Scientific and en~ineerin~ 

~usineRS 

rovernment 

and "transactions" as means for 

executin~ decisions 

orQerin~ materials .nd services 

re~ortin~ 

and 9tore~ infornation a9 

r~B~rvoir of ~nowledge to be selected from to r spec ific 
u~e: 
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science and en~ineerin~ 7P)Al 

bU3inesa 7P3A2 

povernment 7P)A3 

education 7P3A' 

scholarly ac"ivi"Y 7P3A5 

comParison baAe for jUdgin~ the ac curacy , newne~s . 
releVance etc of new or otherwise "flowing infor ma tion ". 7P3 B 

In order to Make prog ress in & "future extendable way " it is 
necessary to have a "future network model " a~ a lon~ - term goal 
at a SUfficient level of detail that the impor tant design 
features are available to guide ~radual development. I . e ., 
Borne current design decisions must be made against the future 
context not rigidlY cost optimizecl tOdaY. (Seed. money to 
finance the~e temporary extra costs is one WaY to inspire 
action alon~ these lines) . 7Q 

However, the future cannot come into eXistence a t once or 
in one pUsh. TOdaY ' s operational development must be done 
on accomplishable ~h1ngs but structured in such a WaY that 
the future can be built on top of it. 

CROW )AS K1PPER . NLS;2, l-APR-11 21 : 49 DCE ; 

(Note : 
RLW 8 

sug(est ~he fallowing brancn replace s~atement 41 of 
Mar 7lJ 

Human knowled~e haS been recorded fo r centuries in t he form of 
readable hard COpy. Librarie s have de veloped on that ba sis. 
The impac~ of the use of computers in business , go vernment. 
anO intellectual activity have pr eSented the library function 
with a new challenge , information recorded in m~chine readable 
for m Which is not organized and formatted as a pUbl ic a tions 

7Ql 

8 

8A 

would be. 88 

A well knnwn examPle is the 1970 u . s . Census Which serves 
a5 a prototype of a neW information form. A relativelY 
small a~ount of data from this maChine · r eadable data base 
will be published . Effective utiliza~ion of the hU l K of 
~he Census in!orm~tion i5 difficult . Firs t, purchasing the 
xxx reels of ma gnetic tape requires an investment of SXXX . 

17 
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secondlY. the informa tion is not arrangea on the tapes for 
effective use . A considerable investment must be made to 
compact the da ta in a more efficient forMat . The third 
problem is the cost of com pute r time to run the ta pes in 
res ponse to inquiries. The se issues present no technical 
difficulty; however , libraries a re not orKanized or funded 
to effectivelY resolve this ty pe of problem. 881 

If l ibraries a re to serve as the national memory function . 
they must expand their interests and capabilities to handle 
and make available information from such media. Various 
aUdio/visual ma terial a re other f r ontie rs to conquer. 
present act ivi ties i n ~hese a reas can only be re~~r d ed as 
eXPloratory. Allowances for catalogUing and ac c ess1n~ such 
med i a should be made i n develoPin~ computer~ baB e~ library 
systems . 8B2 

(E NGELEART)NASRFC . NLS ; 6, 13-APR-71 11: 50 DOE ; 9 

**** 9A 

Aborted . earlier start : 

d . c. E n~elbart 25 February 1971 

Recommendations 

In something a8 complex as The Library System there r 
are proble ms and possibilities in abundance~ · and when 
explored th r ou~h its interior labyrinth bY concerned, 
knowl~dgeable and practical peoole f rom dif f erent 
disc ~plineB . the i nterlinkage of prOblems of c onvention. 
prio r inves~men t. shee r bUlk, user preferences, ~ adget 
***promo ters, fin anc ial squeeze , un - busine sslike 
planning frameworks, budge t squeezes . over - bur den ed 
operational staff, etc . reoea tedly en~rap and defeat 
exneditions sent into map a campa i gn . 

() Ur eXDeditlon traversin~ the ~errain rapi dly and 
l ook i np for the technical prO blems of supportinR a 
campairn~ concludes that at the "tactical level" of 
3upportin~ actual Library operhtions environment 
prOduced bY the current "strRte g1c " framework 1s not 
aporopriate for taking ad vant&ge of a "mecha nized 
assaUlt . " 
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Miscellaneous new notes: 

considerations of the site visits the Panel maOe : 

How do we i n te~rate our observations and assessment s 
i n to t he report? 

~ hat sort of fra mework dO we t &ke for this purose? 

If, indeed , we stick with the "Market- De veloprnentN 
framework , then it puts this assessment into a 
special light : 

Most of the things we saw would actually not be 
nractical for the solution of an ina ividual 
library 'S operation . And, in the 
"Ne twork- Marketplace" Bort of solution, their 
aporoaches would be evalUated much differentlY . 

For exa~Ple , the cost of the computer prorramming, 
the c a taloging, tne stor&~e space, etc . woulO be 

9B 

9B1 

9B1A 

9B1B 

9B1B1 

9B1B1A 

ororateo OVer many users in the mar k e~Place . 9B1818 

Aut , rnUB~ also r ealize that the va1iOity of some 
of the approaches would be affected bV the WaY 1n 
Which thiS marketPlace will (likelY ) be 
cons~ituted: 981810 

Fo r instance , most likely will have a ! tand a rd 
cataloguing base , and special forms of 
cataloguing (e.g. as used in INTREX ) would call 
for a l ~ rKe-scale mO dification in library 
standardS, while other for~s could be 
selectivelY (optionally) added where user 
orianizations chose . 981B101 

Coul d lis~ off the different projects we studied, 
ass~BBin~ ~heir re1v &nce, spceial Significance , etc ., 
with res pect to the hypothesized ~market 

environnent ." 9B182 

ATL circulation-control system: 9B1B2A 

Would think that a central service 
or ~ anization COUld offe r this sort of service 
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to any library -- assuning that Bt~ndard 
dOCUMent (b1blio) descriPtion was used ••• 

What other assumptions and conditions?? 

9B1B2A1 

9B1 B2A1A 

Etc... (INTREX , T!P , Stanford , Chicago , ARC , NO 
Times -. the visited ones -- plus perhaps 
com~enting on other well - pUblicized BYstes such as 
ORBIT , DIALOG , etc . 1 9B1B2B 
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. DeE 22 - MAY-71 12:49 7016 
NP No~e about Journal~entry process 

The prOceS8 ot ~ettin~ a message or file sent off to the Journal 
now takes too ~u ch of the sen~erls time to brin~ out the kind of 
Use for our Dialogue System that we envision in effective 
COllaborative dialogue . Here are some thoughts I ' d like to 
register in this re~ard# even as~uming that it's quite likelY 
that they are already in WSD'S NP stack . 

WOUld like an ~aBY way for SUbmission-control inforMation to be 

1 

SUPPlied from user1s file data . 2 

e . ~, fron sDecial ~ syntax leading-text data of the statement 
headin~ the SUbmission packet 2A 

How about a SUbmission process like : I' E J 51 CA CA" Whereupon 
The Journal Processor: 

interprets the statement, 

inserts JOUPNUM DATE :TI ME . 

Journal processor might keep a small stack of ready 
numbers available, so that it can be immediately responsive 

3 

3A 

38 

if number·assignnent feedback is desired . 351 

copies into its doma in the specified file ma terial, &11 or 
parts of which may be specified bY LINKS, and be t rom other 
files, and 30 

returns control to the USer. 3D 

The user !s inVolvement in the Journal - entry oroceas is now 
over . Thr. Journal system executes the rest of its process 
as a separate fork. 3Dl 

The user needs comfortable assurance that this material really 
is satelY held within the Journal files. h 

The Journal system could perhaps be implemented in such a way 
that before returnin~ control to the user it can take such 
precaut~ons a~ thorough Ve rifYAYile process, make severl 
copies (cerhaos go so far as to reserve a tape transport just 
to add ~hese raw~input items into for added safety ). hA 

perhaps, when the journal - entry process Was all finiShed , the 
Journal Processor COUld insert a special "journ ~l-entry 
verification" 8tate~ent in his private "t11e~data control 
file . " consi~er the following (optional) conventions and 
service: hB 

1 

• 
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If, for Us er ABC. there is a file under his name called 
"F MABC ", for File Management file of use r ABC •• and kB l 

If there is a statement in this file with a (eome 
standard1~ed) name , "JOURentryRECoRD " , then 4B2 

After comple ting all of its entry work and verification 
for Journal Entry nnnn , the Journal Processor will insert 
its verification entry as a statement named "vnnnn " (for 
"Verif1cation on entry NNNN " ) 1n the sUbPlex under 
IJOURentrvRE CORD I. . B3 

InclUded 1n thi~ Verif i cation entry is a link back to the 
Journal* Insertion Control St~tement that l aun c hed the 
entry*nnnn process . hB h 

After the Journal*entry request was traaacted with the 
user , thee Journal - entry Processor could insert th~ link 
tABC,FMABC,Vnnnn:g) along with the en~ry number and 
daLe/~ime . When the user ~1ght run cross ~hiB material 
la~er~ and wonder if he can now safely dele~e 1t ~ he c a n 
sim91Y jumo on this link ~o see if the en~ry procees hs 
been completed and verified . 4BS 

He'd generally wa~t to delete his ent ry ~ sou r ce material until 
he received this verify1ne input . 

He mi«ht even (someday) feel safe in having a oroces s 
Which dele~es his sou r ce material autaomaticaly , after the 

.C 

£ul1 imput process i~ completed . nO l 

2 
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AUgmen~atlon Resea rch Center 
Stanford Resea rc h Institute 
Menlo Park, california 
94025 
April 5. 1971 . LMS = 1 

Local Board No . 80 
Selective SerVice system 
12h West Figueroa Street 
Santa Barbara, California 
93104 

( Re~ard ing Mr . 
Charles H. Irby, 
04 - 80 - 45 -34 8) 2 

Gentlemen: 

This letter concerns two 
features regarding the work 
that Mr . Irby is en~ap'ed in 
at Stanford pesearch 
Institute . 

1) Re levancy to National 
Defense in particulaT . and to 
national goalS and prOblems 

3 
4 

5 

in Reneral: 6 

About the work, 1n brief : 6A 

We are inVolved in an 
experiment that has no 
eQuivalent anywhere in the 
world . It has been sponsored 
by the Deoprtrnent of Defense 
on a contlnuin~ h&s~s for 
eight Years, currently at the 
rate of 31 .2 million / yea r . 
It is aimed at deve locin2 new 
tools, new methOdS. new 
organizational forms . etc •• 
tha~ will enable teaAs to be 
significan~lY more effective 

1 
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at coping with problems of 
great complexity and / or 
urgency . The wo rk heavily 
involves the use of 
CO~Duters, for manipulating 
text and diagr~me in working 
notes , team dialogue , 
desi~ns. plans . Koals. etc . 
-- using computers in ways 
much different from their 
past applications. 6Al 

Ou r app r oach involves using 
an experimental team that 
applies our experimental 
tools and me thods in ~oing 
its everY- day work . (M r. 
IrbY Plays a central role in 
this team . ) The team is 
engared in a very complex 
task in ~hich the r e i~ 
usually a good deal of 
pressure . The team membe r ! 
not only have to be Very 
SkillfUl, high - quality 
professionals 1n the real~ of 
the team's worK (c hiefly , 
computer - sY8~e~ developmen~) . 
but they alao nave to oe 
trained in the new roles and 
methods of working, and in 
the use of the new computer 
tools wi~h which theY 
constantly work throu(hout 
their ~ays . They also have 
to oe unu8ually flexible in 
aaapting to the continual 
chan~e of their working mo~ e 
and environment. and it 
requires a h1~h 6e~ ree of 
II uncertainty tOlerance '! and 
te&m spirit to oe ablp to 
operate well under these 
conditions : i . e. workin~ ve r y 
hard under conBt~ntlY 
shiftin~ circumstances . whe r e 

2 
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snafus in experimen~al tools 
or methods are a const~nt 
de~errent (it is not unlike 
trying to do intense 
professional work while 
taking care of the four 
ki~sl . 6A2 

About its national - defense 
relevance: 68 

After eight years of Slow . 
often frustratin« pro~ress in 
baSic tecnniques. our progra~ 
is now launching into a new 
phRse where the techniaues we 
have ~eveloped for our own 
use will be shared with 
(tested by) other teams 
around t he country , workin~ 
on complex computer-research 
projects . One of these 
team!, at the Ai r Force 'S 
ROMe Air Developement Center . 
will oe evaluatinr our 
techniques for use in Air 
Force ~anagement SitUations 
~- such &s for ~ staff teaM 
in support of th~ Air Force 
Chief of staff at the 
pentagon , or for lar~e-projct 
manage~n t. for lo~i5t~CS 
contrOl (e . ~ ., t he Air Force 
has over $20 billion in 
equioment and parts. whose 
inventory must stay balanced. 
and that has to be gotten to 
th~ ri~ht places at the ri gh t 
time), etc . 

The logistics branchps of 
both the Ar my an~ t he NavY 
have shown hi~h interest, as 
w~ll as have the new - 8yste~B 

peOPle concerned with other 
sorts of militAry operations . 

3 

681 
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such as 1ntellig~nce 
analYsis, or comMand and 
control. 

As an inetance of potential 
applicability that is unusual 
in its specific place of 
application, but quite 
typical in the type of value 
Offered to the users . We we r e 
recently visited by a man 
responsible for oper~ting the 
"Situation poom ~ in the White 
House , to Which the Pres i dent 
and his top staff turn for 
immediate information on any 
worl~ SitUation . It was 
Quite clear from his reaction 
to our tools and technique! 
that there would be very 
valuable application 
possibilities in hi8 
environment, wi t hin a few 
years when we ha ve le~rned 
more about train1n~ different 
kind3 Of teams, and have 
developed our tools &nd 
techniQues for a bro~der 
range Of apPlications. 

For instance. eVen in the 
re latively fundanental team 
task of jointly developing a 
" team docul'lent" (Plan . 
desi~n, report , etc .). our 
tools would ObviouslY be of 
considerable va lue -- they 
would nave al lowed . for 
instance. the recently issued 
president ' s state of the 
world Mess&(e to have been 
developed in conAider~blY 
shorter time than the 
"apnroxilTla tlY tou r month S II 
that it di d taKe (provirtin« 
for all of the staff 

68 2 
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contributions. reviewin~J 
re~writin~. etc.). The value 
ot SiMPlY cutt1n~ ~own the 
elapsed time, in gettin~ the 
comolex ~nd ur~ent bUsiness 
of an executive staff done, 
1s Obviously very hi~h in 
situations like this . 

About ita more-~eneral 
relev~nce to problems of 
national interest : 

our worK is also directly 
aoplicable to the complex 
prOblems laced in such as 
cancer research, urban 
planning management . and 
regional development . 
st.bility analysis for 
national economics . etc . 
t he wo rl d of today 1s 
11ter~11Y overwhelmed with 
prOblems where complexity and 
urKency demand teaM efforts 
of maX~mUm effectiveness. 

21 D1fficulCY in staffing 
such 'Wo r k : 

As men~ioned above, R pe r son 
in the core of ou r 
experimental team has ~o be a 
very Skillful prOfessional. 
at ~he very forefront o£ 
tldtep cotllPuter science . II ano. 
also must be highly adaptable 
to a shiftng work environment 
and capable of work1n r. under 
sustained conditions o£ 
pressure and Il frontier 
stresses. 11 It is only in the 
youn~er (roup of 
cOr:1pute r .. science 
professionals that we seem to 
be able to £ind Suitable 

6B3A 

60 

601 
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c~ndidateB for such work. TO 
ad6 a neW per son to our core 
st&ff l we screen many 
applicants very carefullY I 
and then mUBt ~raln our 
choice for ~lmost a ye~r even 
thou~h he has the h1~hest of 
technical qUalifications. 7A 

Mr . Irby 1s a key perso n in 
our core staff not onlY 
becaUse of hiB role ana his 
professiona l comoetence. but 
because he has an unusua l 
mixtu r e of pe r ceotlon 
re~ardinr the hu~an ~ team 
aspects of ou r pr oblem , and 
beCause he demon8t r ates a 
very high level of ded ication 
to the goals and Dro~ress of 
our pro~ r am . Los in , him 
would be a severe blow ~- it 
would be a lea8t a yea r an d a 
hal! befo r e we could balance 
the team again, if we we re 
lUCky enough to be ~ble to do 
50 . 

I am the manager of thi s 
research progra m. I view 
with r esoec t and apprec i ~ tlon 
the pr Oblems and 
r espons l oi11ties faced by a 
draft boa r d ~oday . I 
wouldn ' t trouble you wi t h a 
letter such as this i£ I 
didn ' t feel stron~lY and 
seriously that It indeed 
would be to the hest in terest 
ot our national ~efense to 
keep Mr . IrbY on t hie 
project . 

SincerelY yours . 

7B 

9 
10 



) 

) 

) 

DeE 22 - MA Y-71 13:18 7017 
To Local Boa rd 40 . bO , re o C. H. Ir hy , trom D. C. En~elbart, S 
April 71 

DOURlaa C. En~elbar~ . Manage r 
A u ~mentation Res~arc h Oen ter 11 

7 
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proposal for changes to TENEX file group write access 1 

When PDP-IO NLS was first put into ooeration the browse ~o~e 
feature was not yet imple~ented . Users exoerlenced some 
difficulty when viewing othe r s ' fi l es , oarticula r ly when us in~ 
LlO analyzer - formatter programs ~ even though they did no t wi s h 
t o change the files per~anently 6 lA 

Therefore, TENEX user and director y gr ouping options were 
set to give read - write access to many us e r s , inc l uding ac ces s 
to directory - only user names , such as NLS , Jou r nal . etc . 18 

Now that browse mode is aVailable in both TNLS and DNLS, we 
are finding that many of the present r ead - wr i t e accesses ar e 
causing files to be locked unnecessarily. l e 

ThiS is fUrther complica t e~ by the current pr Oblem With 
the handling of locked f iles where N1S gives the use r t he 
messa~e "file l ocked by XXX " when he loads a f i l e loc ke d bY 
another user , but does not permit the user to c ontinue 
viewing the file . 1 01 

This will be corrected soon , leaving only the pr obleM o f 
files being locked that should not be l OCked , due to wri te 
accesses that are not rea l ly necessa r y . 

I propose thRt the fallowing file gr oup wr i t e accesses be 
imPlemented bY Ken Victo r in place of a ll cu r rent ones : 

NLS and PEL - NLS 

Melvin , Victor, Hoppe r, Paxton , Ir by , Church , And r ews, 
Duvall , Bass, Lentman , Pars l ey 

~ETA 

Andrews 

PORGEN 

Bass , Parsley , Irby 

JOU RNAL and AJOURNAL 

Duvall, Lehtman 

Nrc 

1 

102 

l D 

l Dl 

l D1A 

l D2 

lD2 A 

l D3 

lD 3A 

l D4 

l D' A 

l D5 
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Watson .. Nort.h , Norton 

MSR 

Norton, Pa.rsley 

NET 

Melvin 

CATALOG 

None (clerica.l process will be perfor med a.fter 
connectin~ to CATALOG's directory to prevent accl0entl l 
changin~ of Master Catalog Files ) 

Others? 

Note that no "people u USernall'leB are permitted direct write 
access to other "people " usernaroes' tiles. 

Should anyon~ who does not. have write access for another 
user's files have a (legitimate) need to wr ite on any of them . 
he can connect. to that user ' s directory . it he has the us er' s 
password . 

WSD note ; Since all users need to create Journal files when 
enter1n~ Journal documents .. Journal SUbsystem prog r ams should 
be changed to temporarily connect the user to Journal ' B 
di rectory , to offset the removal of his access due to the 

1DSA 

1D6 

1D6A 

1D7 

1D7A 

1D8 

1D8A 

1D9 

1E 

IF 

above proposed changes . l G 

I would appreciate comments on this pr oposa l bY WedneSday , May 
26th 5:00 PM, at Which time I intend to schedule ~hese chan~es 
with Ken Victor and Ed VandeRiet . l H 

• 

2 
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Visitor Log: Don~ld Str~e~er , IBM Yorktown , Director of Co~putin~ 
Syste~B Depart~ent 

Donald N. streeter , Di r ector, comoutinv Sys tems DePt. 
Research Division 
Thoma8 J . Wa tso n Research Cente r 
Post Office box 218 
Yorktown Heights, New York 10598 
191. ) 9.5 - 1758 . 

He is org?nizin, a esssion on !' systems , Man an~ cybe rnetics" or 
some thin g , in Which to consider the co~puter a8 part of the 

1 

system. 2 

I told him that I COUldn 't spare t he time to con~lder 
particiPatin~ (although I wasn ' t sure whether or not he WaS 
asking me toe on sider it), but that lId like to help locate 
possible participants or comment on tOD~CS and Plans . 2A 

Alao, he is sp~nding about 20% of his time working on a 
mono~raph that has tentativelybeen ad tor inclusion 1n 1M's 
planned series on p ro~ r~ming ( BOb Glaser was the editor i n chief ~ 
but he has left IBM) . Don ' s rr.ono~ r aph is on compute r usage 1n 
re as it has been experienced at yorktown . 3 

Talked of man&~ing computer resources - - account1n gJ schedUling . 
priorities .nd hilling . 

He said theY are currentlY implementing a sYBte~ at yorktown, 
tor much the Bane reasons aB motivate us &t ARC to consider 
billin ~ ou r own ceople -- that the resource utilization can 
only gr ow to have a balanced cOBt/benefit protile amon~ a 
syStem Of tool it the deve lo pe r s have an aWarenSB Of the 

4 

reBourc eS cnsumption unOer Use. kA 

Mentioned PrOf . Norman Nielsen, of the BUBiness School at 
Stanfora (also aSsoc . director of th~ computer center) WhO 
publi Shed a caper on t'211ocatlon and pricing pOlicies " in the 
communications of the ACM~ AUK 70 . Said that thiS paoe r waS 
ext re~enlY useful to them~ and that they had 1nported ~ie ls en 
as a consul~ant when they were fo r mulating their own Plan . hB 

IBM'S Rese~rch Lab at Yorktown may join the ARPA Net . 5 

I 6escribed some of the BO no tio ns , and told hi m that he wo uld 
be a very lik~ly guy for me to start curBuin~ with part icipatio n 
Possibilities someday . 6 

GaVe hil~ copie, of the 1970 RADC and ~AS A reports, and 
biblkography sheets. 

1 

7 
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We should Ret to,e~her and ~alk abo ut this 

) 

) 
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I MP Int~r!ace Purcha8~ (PreliminarY ) 

Di scussion with B N IMP people at Snrlng Joint concerning buying 
an IMP interface 

I spoke to both Bob Kahn an~ Frank Heart on 1 8 Hay about 
buying ~ BBN style IMP interface Which s its on the PDP 10 1/0 

1 

buss lA 

TIME EST I ~ATE : h- 5 weeks from fi r m orde r 

COST ESTIMATE : 11 . 5K +/- 1K 

Accordin~ to Frank , the interface is considered a standard 
prOduction item (i . e . no prOblem to build except for finding 

1A1 

1A2 

teC hnician time ) and comes with complete documentation 1B 

1 
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Accees to write on impersonal files 
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Replie to (Journal,?018,1 
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) 
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Access to write on impersonal files 

I need to wr~te on NLS files t o continue to a~d carifyinr 
commen ts to the NLS Status file . I have written on MSR files 
regUlarll y in creating and uPd&tin~ baseline recorea . MY ~ uess is 
others have and that MSR should be comPletelY open . 1 

2 

1 
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note~ on changps to group configuration (Journal, 701~ ,1 

Note that the ~UbsBtem, SNDMSG , Which allows sendin~ mes!a~es to 
peOPle that will be seen at login time, onlY allows you to senO 
messa ge s t o members of your own group. Thus , for all oractical 
purposes, if we adopt this new groupln~1 we loose SNDMSG . 1 

in additio ~ to the ~roups propoBe~ in (journal,701 8, l 1 woul d 
like to proDse the fOllowing groups tor "S~STEM " files: 

user SYSTEM, S~I-DLM , KEV - SRI , 88N - ORG 

Victor, ~e lvln, Hapner , Ir~y 

SUBSYS 

Victor, M~lvin, Paxton , Iroy, Bass , Duvall 

SySUTILITY, EXEC, SQURC.S 

Victor, M~lv1n 

1 

2 

3 

3A 
38 

3B1 
3B2 

30 
3D 

3D1 
3D2 

3E 
3F 

3F1 
3F2 

30 
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Con~~ct Report : DeE visit to Loren Bright , NASA Ames 

On 18 May 71 I went to Ame s Lab to viSit : 

Mr . Loren Bri gh t , 
Dr ector , Hesea rch Supcort 
NASA 4mes ReBe~rcn Ce~ter 
Moffett Fiel0 , calif . 940)6 

961 - 1111 , ext 2665 

I wen t to begin eXPloring the possiblities fo r our au~~enta ti on 
t echnn1 QU~R bein ' us ed to ~uppor t the ~oc umentat1on activitie s of 

1 

1A 

1LL14C IV ' s operations . 2 

I p r es~nted t o him a ~ener~l descriptive outline that is 
e quiva l ent to (NABC , NNNN ) . 

He seeme d to !~el that this might be intereatin~ to the ILL1AO 
peoP l e at Anes . He isn ' t directly enough associated wi t h t he 
details to nrovide much evaluati v~ infor~ation J or to give muc h 
eva l uative jud~ement abOUt the potential value to Ames . 

Me l Pirtle (From Berkeley computer corporation) has just 
r ec entlY heen hired by A~eB to head up their ILLIAC - IV operati on 
-- Which will prObably be a rparrate " Division~ unQer Bri~ht . 
Pi r tle Was out of t own at the ~i Me . Bri,ht an~ I defe r red any 
f urther discussion for a ~~eting between pirtle and me . 

1 

) 

4 
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Mee tin g Lo g : Committee A, 24 May 71 

Attendees: ~D9 DOl OHI JTM JON 8LP WHP EKV R~W 1 

Discusion Notes: 2 

After Oiscussing the news brou~ht bac k from the meetings of 
the Network ~orking Group , Dick outlined the task topics Which 
see med important to him with re spect to meeting ou r NIC 
develooments. 2A 

We knocked thse items a r ound a bi t, then DOE circulated a 
printout of the " stages ~ branch below . The approach that was 
establiBhe~ bY meetin~ end Was: 2B 

DOE will concentrate heavilY upon formulating and 
promotin~ ~he Sta~e h Plan (inClUding pr oPosal to ARPA) . 

About Stage 1 : 

JON will be chie! pUSher . 

He is to be the chief catalyst, coordinator, 
balAncing negotiator , facilita tor, or etc ., 
responsible for keeping the Planning action mov ing. 
Like : 

Does every guy h~ve hiS contract capacity fill~d; 

281 

282 

282A 

2E2Al 

~oes every task have a pusher J and a buye r; 2B2A1A 

And J no Planning item should ~o unquestioned 
re~ardin~ such at tributes as: who the buyer is; 
what requirempnts it is to meet; who wi ll see t hat 
its planned i mplementation will meet them; who 
mace the estimates on resources; what 
alternate - task possibility exists tnat mi~ht have 
higher rel~tive paYOff to USi 2B2A1 B 

He doesn't partiC Ularly do the balancin~ J except in 
areas where he i s the natural coordina~or/pusher 
(like for financial coordination J MSR o U Bhin~ J 
clerical - support , etc . ) 2B2A2 

aut he sees to it that the riRht pe r son does ge t 
connected with an unbalanced situation for the 
nu rpose of resolvin~ it . 2B2A2A 

BLP will devote fUll time to he l pin Jim in Stage 1; 
result of Stage 1 may well be a plan for Sta~e 2 that 
puts Bruce oack to work as a proKramrner. 2B2A3 
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larlv action should lnclu~e developin~ mutUallY a~reed 
proposal for roles and aBsi~neMnts thereto fo r covering 
the var QUS coordinatln~ (advisory, surveillanc e , ••• ) 
r~les. Cneck £lnally with DOE , and then slio on ou r 
new rol~s and try them out for a few montha. 

Dur in,. th~s staee , RWW should ~ake himself available to 

2828 

help wherever feaSible . 2620 

PCE rung in oeriOdically for review , and on call 
whenev~r special need arises . 

Baseline portr ayal to be bY pencil or chalk or whateve r 
b~a t serves to expedite the proceas. 

About Stare 2: 

Most of the details should come out of sta~e 1 . 

Set UD ARC olannin~ structure bY outlining four 
time · SDecified stages : 

stage 1: l~meaiate near fu~ure, lasting a week or ~wo 

S~age 2 : Into m1d or late summer 

Givin~ NIC its bi~ kickOff push, While ~lso providine the 
plannin~ (trial designs, e~c . ) and preparatory work for 
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later staees . 30 1 

Important items ~o inclUde , beSides direc~ ~nd ear ly NI C 
developnents: 30 2 

A~C ar~anization , managemen~ . accounting 

Ocerl~ions 

HA r d -copy local - printout system 

Fj le - library system 

Sta~e 3: Up to Feb 1972 Duration of current contract) 

Wrapnin, up SOMe scecifics with r~spect to th~ proposed 
work at tea~ aug~entation , Ne twork participt1on , and NIC 
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)028 
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302D 
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develop~ent ana nperation . 3Dl 
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orient ~s mucn as possible to sunport an opt1~um 
transition into Stage 4 . 

stage 4 : Nex t contract per1o~ , and beyond 
. 

Continue With ARC-internal , Tea m-Augmentation 
boatstraooin, . 

Continue With NIC development and service 

DeveloP ~oe rat1onal capability (compute r services, 
devclopn~nt support for extended NLS tools, accountinv" 
billin~, schedUling, trainin~, documentin~ , etc .) to 
SUpport other groups USing NLS for 

dpveloomen t of : 

co~puter - systems dOCUMentation , and 

RINS data-oase 

ana use of the facilities ana data for selective 
activities in t he system- devlopment domain. 
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HGL 25 - "AI-71 1):)6 7026 
New Note on Journal 

It is no 10nger necessa ry to run RECOVERNLS if there i s & crash 
while the Hard Copy Journ~l Distribution operation 1R being run. 
It will be han~led hencefortn autoAaticallY by the new monitor . 
This note repl~ces the information contained in (journal . 
6915,0:). 
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~hese will be enterea and updated in b&serec !ollowin~ Our 
meeting today 
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No~e on time est~m&tes 1 

The estimates ~lven are ~~eases fo r ' ,oad wQrkinK days'. Which 
means th2t slOp MUs t be added for meetings , bad days , e~c . 1a 

Over the lon~ run, I woulO pr obably SUPKest a facto r of 2 Ib 

Ta~kS for ,DSS 2 

GrOUOS in tre identiflc~tl on syste~ (2 days) 2a 

p ut an identification system submode into NLS (1 day ) 2h 

(Done) Pun JON 110 pro~ram on saveit . 2c 

(Done) Fix tC so it is caught bY JoUrnal, and it aborts 
~racefullY. 2d 

{DoneJCh~nKe th~ Journal Ha r d - copy d istribution pro~ram so it : 2e 

sends copies to all of the authors (this ~ay be done wh en 
buil~ing the dls tribUtion file) (Done) 2el 

Address Journal copies , vi s . Master Col l ection . ACC~ 5S 
COllection , Enrl~bart Co llection ~ Duval l Collection . {Done ] 

{Done] Changp Link oarsing to allOW 11 __ 11 ~s left ~eli~iter. 

Allow user tn Specify sUb·collectlon mem~ership wh ~n enteri ng 

2.2 

2£ 

~ocument into Journal . 2~ 

MOdify Journ~l to ac c omodate NIC . 2h 

InClude sub-collection info r mation in t o Identificltion Recor d 
of user. 21 

Consider preliminary de8i~n of cit ation buildin~ system . 

Write proKr am WhiCh converts Journal header statements into 
pr oper format for master catalo~ ~ and ~ake corrp.BPondin~ 
entries . {Donrj 

{Done]propos~ stage 0 file systrn (hopefully to COincide with 

2j 

2k 

st.~e 0 "rei 21 

Impele~ent ~tage 0 fil~ syste~ (20 ~aYB ) 

Propose Mas~~r Catalog Or ganisation 
1 

2m 

2n 
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{Done)Ch~nge UPdate file ~o copy file f or Journal 

{Done)stuoy reliability problem with respec t t o Journal 

Special attention to losin~ of nu~cer file { Done} 

Design Ret 8VB~em with BLP (s ee ~~Journal# 6207 : gw ) 
isee --Journal . 698J : gw ) (S Oays ) 

Fix up submode s t o be usa ble from cti splay NLS , spec i fically (5 

20 

2P 

2q 

2q l 

2r 

daYs) 2. 

Jo urn al 5vsteJll 201 

Collector/Sorter 202 

catalo~ Number system 20, 

Identific at ion system 
2 "" 

ImPl e men t Groups in identific~tion sys te m (2 days ) 2 t 

Improve Jou rnal response 2U 

Bac kr,rounc1 Processes (lS da ys ) 2ul 

s egment~n~ of JCAT and CNUMBERS (Done) 2u2 

Re ~ or~an1sing of Journal File mana~e eJllent (5 days) 2U3 

Impr oving effic i ency of str ing cons t ruc tio stuf f in L10 111 2uh 

Im pprov1n~ effeciency of fi l e openin~ in TENEX 111 2uS 

conSideration 0 ~l t e rn a tate fi le ~e eh anis mB in TENEX fo r 
handling Journal files 111 2u6 

ImPle men t on -line ~iatribution (1 0 da ys) 

on - line dist for NIC (S day s ) 

[ POSBi~lYJ imPleme nt automaie RFC numbers (1 day ) 

Chan~e e~talo~ numberi n~ sys te m to acce pt DA Tt TI~E IDENT 
{S I TE} (10 dAYS ) 

2 
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2w 
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Design Rnd I~olement Mail syste~ (10 ~ays) 

B&o~ links 115 days ) 

stage 0 NIC wor k (5 ~ays) 

Journal System Maintenance IContinuin~ taSk) 

Fi x H. C. Distr1bution to Use new QutPIlt Processor (1 day) 

Fi~urr out how to expun~e Oe leted Journal Files 

Devise (i f possible) a method for using other ~ irectories 
or takinv corrctive ~ction when Journal ' s directory becomes 
£u11 12 daYs) 

Change Journal to connect to Journal directory when 
operatinp. l~nvolves TENEX di~dlin~ ) 

srinv. up ~ystem with automatic r unnin~ of RecQvernls (Ken'! 
almos~ got this done , I th1nk) 

Develop automatic way of mov1n~ Journal files to another 
dir~ctory , ana updating jcat correspondin~lY . (1 day) 

Developi~p easy way to lOCK users frOM Journ~l for 
maintenance . (1 rtay) 

Journal Qualitv Assurance 

A cnntinuin~ task whenever ~ new system or out~ut processor 

2y 

2. 

20* 

2u 

2aa1 

2a8.2 

2 .. 3 

2aau 

2aa5 

2aa6 

2aa7 

2.0 

or ••• 1s brOUgh t un. 2a.b1 

Secondary Di8triution of Journal Documents . (5 days) 200 

(lIfDoneJ" ) : 3 
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Note on Journal's printout Directives, a problem in 7017 

Bill : Journal orintout of (Journal, 7017,) neVer ~id1d recover 
fro~ an earlY directive in its bOdY that set the left marRin way 
OVer to the ri~ht in order to inset the return address of a 
letter. It was ori(inally (Engelhart, Chidraft,). Which printed 
al l right. A slight new adjustment to Journal-directive 
conventions, huh? Sorry to be the bearer. etc. Doug . 1 
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