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There is a trend towards the bringing together of various information 
technologies into integrated information systems. The managers of these 
total systems thei·efore must be familiar \'Jith each of the component tech
nologies and hm'l they may be combined into a tot·al information system. 
To accomplish this, the effective manager should first define the overall 
system as an integrated flow of i~formation with each step identified; 
then, the alternate technologies applicable to each step may be selected. 
Methods of becoming technologically aware are suggested and examples of 
integrated systems are discussed. 

1. Introduction 

The information sciences are now being faced with a managerial paradox 
that other technology-oriented and broad-based disciplines have also 
encountered. As individual technologies and sub-disciplines become 
more sophisticated, more co~plex, and more specialized, the need to 
understand how all these parts fit together to make complete operational 
systems becomes all the greater. Therefore, as the information sciences 
become more technology oriented, more specialized and more complex, the 
need for information systems managers (or perhaps information systems 
integrators) \'li 11 become mOt"e evident. · 

He have seen Uds happen in other applied sciences that involve in
tegrating a number of diverse sub-disciplines. For example, the aero
space, communications, and electronics fields all developed the 11 total 
systems 11 or 11 integrated systems 11 approaches in the early 1960s. The 
energy and envit'Onmental areas are also \'Jell along the path tovJards a 
total systems ~pproach. Now, I think the time has come for the informa
tion sciences to move _tm·:ards a more integrated view of information 

. systems management. 

*-f(P.yilo.t"P.-~·i·crai-:c·s-s··a"f-the T\'lelfth Annual :-k~eting of the ~·!estern Canada 
Chapter, r,:,·,c:t'ican Society fot" Infonr;ation Seier.~. Regina, Saskatche\'Jan 
Septr::i."ber 25, 1'330. 
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In order to accomplish this, we need to encourage the development of 
information managers who view information processing as a continuum 
and who are knowledgeable of the broad spectrum of information concepts 
and technologies. 

A multi-disciplinary "umbrella" information society, such as ASIS, is 

* , .,. 

in an ideal position to do this. In fact, we are doing it as demonstrated 
by WESCAN ASis• selection of "Knowledge of Technologies" as its 1980 
conference theme. 

In the remarks that follow, I will p1·esent some suggestions as to how v1e, 
as information scientists and managers, and as members and leaders of 
ASIS, can broaden our perspectives. 

The theme of the WESCAN ASIS 1980 Conference presents as a provocative -
question: "Should technology dictate v>~ho \vill manage infonr.ation?" I 
think that all of us here agree that we should manage and apply tech
nology in solving our constituents• information problems. Technology 
is our tool, not ou~ master. An integrated approach to overall information 
systems design and manageElent combinEd with sufficient knO\·Jl edge of the 
relevant technologies is the solution. 

In order to make logical decisions regarding v1hich technologies to employ· 
and how, where, and v:h2n to employ them, the infonnation manager should 
approach the Pl'Oblem at t1·10 levels: 

(a) First, the flow of information should be viewed 
as a continuum, an integrated process from point 
of origination to end use with steps along the 
\'Jay; and 

(b) Second, eJch step can then be evJluJted JS to tech· 
nology options in terms of benefits and costs to 
both the particular function and the syst2m as a 
I'Jho 1 e. 

The effective application of technology to infonnation. activities (or 
for that matter, any activity) is greatly enhanced if one first defines 
the "total" system, its users and purpose, its co;,,poncnts, and hoi'J the 
COiilponents rit together. Inror-r,wtion mJn.}gei'S should not get hung up 
on information jargon (e.g., document vs. data) or storage media (e.g., 
hardcopy vs. digital) or_institutional titles (e.g., library vs. infonna
tion center). We have been delegated by our constituents (both end users 
and funding sponsors) l'lith the responsibility of delivering infonnai~ion 
in the most cost-effective manner. 
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.. 
Therefore, a prerequisite tq .not only effectively using technology but 
managing effective information is defining and charting our entire system's 
information flow as a continuum. This holds true for all levels of informa~ 
tion systems whether they. are basic .. manual document collections or advanced 
on-line automated data systems. Systems analysis (i.e., breaking a system 
into its component parts) and systems synthesis (i.e., integratihg the parts 
back into a whole) should look into such information matters as: 

(a) Information input and output requirements, 
(b) Information content requirements, and 
(c) Storage, transfer, and processing media requirements. 

These elements should first.be viewed in a general sense for the syste~ as 
a whole and then for each component from beginning to end. All the while, 
one should keep in mind what the overall purpose of the system is to serve 
information users (i.e., determine who they are and what their information 
needs are). 

Once w~ understand our full system flow, function, and purposes, we are 
ready to make decisions regarding the application of technology to the 
components. 

While. this may seem academic, I feel I must emphasize it. In the almost 
e.leven years I spent -as an .information systems consultant, I observed .too 
many cases of technoloay misuse or "tP.chnological slavery"-that could have 
been avoided if the information manager had only defined what the system 
was supposed to do. For many years, I had th~ privilege of working for 
one of the true pioneers of the computer field, Isaac Auerbach. Isaac 
once remarked·that he thought a major advantage of automating a manual 
operation was not so much the benefit of automation per se, but that flow 
charting an activity forced the manager to define exactly what it was he 
was sop~osed to be .doing, often for the first time. 

2.2 Becoming Knm>Jledgeable of Technological Alt~..Q!_a_!ives 

An i~formation manager who understands his system's information flow and 
components (whether the system is a one-person library or a national 
information network) then can effectively evaluate the technology alter
natives that apply. 

The modern and effective integrated sys tems-ori en ted information manager 
not only views his mvn system as an integrated information flow, but also 
acquires a broad-ba5ed and working knowledge of as many relevant information 

.technologies as possible. In this respect, the effective manager can con
sirler himc:;plf nnalagous to an architect. To properly advise and represent 
his clients (the building owners and users), the architect must first under
stand the clients' needs, Then he must be sufficiently knowledgeable in all 
the component technologies that comprise a building "system'' to select those 
that best suit the client's needs and to ensure that components fit together. 
The same is true of the information systems manager. 
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The well-rounded information manager should be aware of the. basic concepts 
and general technical state of the art in at least these sub-disciplines 
of th,e information sciences: 

• Computer text processing, information retrieval, and data 
base management including both mini-computer and large 
mainframe applications; 

• Library automation; 

• Information storage media (including microforms, 
digital, audio-visual, graphic, and hardcopy); 

• Data communication techniques (including digital and 
facs i mi 1 e); 

• Publishing, printing, and reproduction technol6gy; and 

~ Word processing systems. 

The info\"mution lllUMger does not ho'vt! Lu ul!t.UJJJ~ dfl exj.Jert In each 
of these-areas but he should be sufficiently knowledgeable in order 
to dete1·nrlne which are applicable to his needs and v1here he can go 
for assistance. (Just as the architect need not know how to solder 
a pipe fitting, he has to understand the principles and limitations 
of plumbing and plumbers.) 

The broad-based infor~ation ffianager can become knowledgeable in the 
available technologies in various ways that can be mixed and/or matched 
d~pending on one.'s interests and circumstances. These include formal· 
training ranging from university level courses to continuing education 
seminars such as those run by ASIS and other societies; selective reading 
of the periodical and monograph literature; attending professional n~eetings; 
information exchange with colleagues in the various disciplines, and actual 
on-the-job training. 

Hm·I(.?Ver an individual acquires the bnfad-bcsed 3\·:areness of the specific 
tecl"tnoiogies, the most important prerequisite for the info1~r.1ation 1~1anager is 
an open mind. If v:e lock ourselves into believing that we are only just 
a libt'ai·ian, or a computer specialist, or indexer, or archivist, etc., 1·:e 
1n3y not be able to be fully objective in selecting the best technology 
alternatives for our ultimute t:sers. Just as the a1·chitect must design 
the building in response to client needs, so v1e must design the information 
system. Users and particularly funding sources, 1·:ant our objective recom
m2ndations~ ·they do not 1·1ant a subjP.ctive spnnon nn v;hy "our 1vay" i5 better 
than that of the "other 11 information professional. 

3. _[_x_a!Jl_P]_e_~-- _o_f ___ t_~_e_ __ I!_, _'~_e_gT_a Je_d_ Lt!_f_qrm_~_t _i ~-~ _s ys -~-e!n_s __ _Ap_p_r_q_~_S b __ t.Q ___ ~_s_1_n_g_ 
T_e._•=.J~n~_l ~_gy 

Sc:veral examples of this trend tm·Jards a broad view of information science 
and information management can be cited. 
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Perhaps the most obvious·example i~ ASIS. We are truly an international 
information society that includes all information technologies under one· 
umbrella. I doubt if there are other information professional groups that 
would select "knowledge of technologies" as an annual meeting theme. In 
my view, ASIS is an ideal place for information managers to meet and comm
unicate in the interests of developing an integrated approach to technology. 

I discovered an example of an industrial firm's approach to integrated 
information systems in a recent (July 14, 1980) Business We~k advertisement. 
In this ad Bell & Howell stated: 

This is \-Jhat it means to be' an information systems company. __ 
!~formation is knowledge. To work for business, government, 
education or industry, it has to be controlled. To control 
information is to store it, retrieve it, distribute it or 
display it. And that ,~equires functional innovations. \-Jhen 
these innovations interact, a system is created that makes 
information v1ork. An infonnation system .. Our businr.ss is 
information. Our job is to make information i'JOrk by PI'Ovidin.g 
the means to control it. 

We see no bickering over which technology is better in B~ll & Howell's 
approach; in fact, the last two sentences could even serve as a motto 
for ASIS. 

Another example of an information system that bridges ·virtually all 
information processing technologies (and is ncar and dear to me) is the 
one I am affiliated with- the Solar Energy Infonnation Data ·Bank (SEIDB). 
This is the U.S. national netv10rk for solar, new and rene1·1able energy 
information which is managed by the Solar_Energy Research Institute (SERI) 
in Golden, Colorado. Despite its "data bank" appelation (given to it by 
the U.S. Congress), SEIDB seeks to integrate a broad range of both the 
solar technologies and the information sciences into a centl"ally managed 
information system. SERI and the SEIDB define "s_olar" in a b1~oad sense 
as including active and passive heating and cooling, biomass, wind, ocean 
thermal energy conversion, photovoltaics, solar thennal and related tech
nologies. 

Our approach is to provide those interested in solar energy (from the R&D 
scientist to the general public) \·lith access to a "one stop information 
supennarket". SEIDB's central facilities at SCRI prov\de these infonnation 
services: 

o L i b_rary 1 oan and reference; 

o On-line access to bibliographic data bases; 

a On-line access to numeric data bases; 

o On-line access to directory data bases; 

o Development of reference publications ·(e.g., bibliographies, 
director"ies, etc.); 
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t Information promotion outreach and dissemination; 

t Document distri.bution and deli.yery includi.ng microforms 
production; 

t Scientific computing seryices including simulation modeling 
and data acquisition; 

t Computer data base management including information searthing 
and retrieval; 

o Vocabulary cont1~o1, tncludi.ng thesaurus and vocabulary 
development; 

• Development and production of audio-visual materials and 
displays including motion pictures, slide presentations, 
audio tapes, and exhibit~; 

• Technical editi~g and production of monographs, newsletters, 
and training materials~ 

t Telephone, mail, and walk-in public inquiry and referral 
services; 

• Deve 1 opment and dis tri:buti on of netvJOrk i nformati.on 
standards and procedures; and 

o Conduction of training and continuing education seminars in 
all of the above. 

The staff we employ to perf01~m all of these tasks are dravm from virtually 
all of the information ~elated technologies. We strive to integrate their 
efforts together into a "total information system" designed to provide the 
end user with the information services he needs in the'way that most 
S~ti~fiP~ hi~ llPPrl~. 

It is also interesting, and perhaps indicative of a trend,that the people 
involved in this b1~oad SEIDB system (including rnyself)less and less refer 
to themselves as librarfans, computer scientists, data base specialists, 
or pubHshing specialists, but more and more ns "infonnation manaaers". 

A great many of the cross technology ided~ that I have tried to apply to 
SEI.DB stem from my early experience with another integrated information 
system. This was the pilot Canadian Construction Information System (ClS) 
that r had the privilege of helping design Jnd test in 1969 and 1970 in 
Montreal and Ottawa. 

Conclusion 

The various disciplines that consti.tute the information sciences have each 
evolved into relatively discrete and sophisticated techniques and tech
nologiesL These include library science, computer science; data base 
nianag2ment, publishing and printing, refe·r-ence service, Inicl~ographics; 1·1ord 
pi'c·c~ssing and records management. As this sp;::cUum of technologies fut·ther 
dev::lops and multiplies, the need for b,-o,:d··based infG;-;;;ation J:ianage,-s 
bc;c.:·--·:25 rnol'e and lf:Ol'e ct·itical. These info,r:iation ::_,~,nagers, or infor'.:1ation 
uchitE:cts, must be c2pable of integr"ating til~ vori(JUS technologies into 
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complete syst~ms responsive to use~ and management needs. 

We can be the architects of these new integrated information systems if 
we can develop a broad familiarity with the various technologies and an 
open mind regarding their application to solving information problems. 
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