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One of the basic requirements for the development  of a

" comprehensive computerized bibllographic . system of nationwide

scope is- thegMessage Delivery System, a facility that will - link
‘automated b;bl;agfaghie services and permit the transmission of
nessages among the varlous. services. The Message -Delivery System
will thus ‘enable users of one systen to have . access  to

'Ctianal Library and Information Service Network. The general

qﬁglutiaﬁ " of the network. It defines ‘the scope of' taéhnical
network activities, the system developnent methodology,

technical - work . that mugt ba undertaken to realize an Qpé?atlgnal
" netyork. T D s . 3 :

f%s;s_ ,,_!The.gﬂrpbse_éfﬂthe"genéfalligqui:eménts docunent | ié . to. -
) gf the Message Delivery 8ystem and to

"state the functions of
‘recommend the next steps in its development. The wprecommendation
. was presented to the Network Advisory Committee at Thelr May 1978
neeting, and appraval was given to begin wcrk on théﬁgieparatfha
of more detailed Iegu;rementgg B

l

v The NEthEk Teghn;caL Architectuze GEDUP (NTKG) ptepared.

these requitements as part of its work to develop bidirectional
”cﬂmputer links: betweén BibliﬂngPhIE utilities (i €.

- organizations that maintdin large online b;bl;egrapb;c data bases ,

~and that provide p:aducts ahd services to- ‘their *use:s)a , Such
links will permit the shafing of bibliﬂgraphlﬂ ﬂata and sezvices
amang the var;aus syﬁtems . ot ) . : S

of technical staff from library

g?ﬁ?@é'is a Esgk forcg ‘ :
was egtablished by the Network

network argan;zagiéﬁs tha

Adviscry Cammittee and 'given the directive to determine - the
,hszdware. scftware. and ~ communications configuration for thea 

~ library bibliographic: component of - the network. Although  the

r,i [eguirements were prepared . with the iibrary' ;bliggraph;c,
" component ‘in mind, the requirenents could be applied equally walll

to all é@mpcﬁents of the network. The Message ‘Delivery Systen

‘gEﬁEIEl requigements are not only the first step in a serieés of
activities leadlng tﬂwa:d an cperat;ﬂnal network, but are also an

important Eta;emenc to the b;b;ragfa§h1¢ c@mmunlty cf the scope
of 'NTAG's works = . + : : :
. * E ) . .

@q‘”

{formation . and servises on'other systems that ‘are part of the ',

: hicements . dbcument lists. the. general technical requlrements;\
‘for ‘the Message Te very System anpd .discusses the antigipated

n
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1.0 B;iefi History | . '
L o ‘ - .

The Network Technical Afch;tecture Group (NTAG) has been

dealing with the technical - problems, of linking camputekized

bibliographic services. *This group consists of technical pegple,

: knowleddeable in cgmputer systems, telecommunlcati@ns, ‘data

’ bases. and library automation génerally. Its first two meetings
.were "~ sponsored by the Research Libraries Group (RIG) who Vere
particularly interested in sharing details: of their experiénce
pAwith a communications link to LC. As its first task, the NTAG

began to define a phased K approach toward implementation of a-

network. .which would 3join several computerized bibliographic

gervices. The first phasé called for-interconnection by methods

gimilar ¢to thcse used-'in the link between RLG and the Librafy of
Congress. other phases were proposed ~which  would widen
participation and improve the modes of communication, prowviding

- for bllateral and finally multilateral sharing of information by

all organizations involved, Subsequently, the NTAG has specified
technical issues
effective electr
include sy
performapee characteristics. At the same time, the NTAG has been
"building_a rational schedule’' for  the completion of technical
tasks,. clarifying = interrelationships . between' tasks, ~ and
.8uggesting how each task might be accomplished. - : : :

1¢ network can be put .into place. These

i

- N\_‘\
. -
ol

3

by

Mich- must eventually be resolved before an

_topics as” network topology, reliability, and
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. R - the hetwork becngE A reality, .a gradual évalutiﬂn of

new communication patterns will most likely occur, At present,
each bibliographic utility distributes service.to its users in an
ifdependent manner, Some use common EEEEIEEE while others use
. - specialized distribution nebworks such as fTymnet ar Telenet.
- ‘Ma;eﬂyar, many of these bibliographic utilities tailor their
gervices to specific types of Eéfmiﬁal equipment. This  means
;hat 1f a library wishes to take" aﬂvantage of services from more

’ tHan one utility sa:vice, separate fiscal and legal arrangements,
and*gametimes differént dedicated lacal equipment, must be -used.'

. " Figure w1l lllUEEIatEE th;s ptesent environment, with many,
. li&rarié% clustered arouhd each utility, and with some libraries

;L Qgtalnlng service from more than one utility. -In this diagram,

A arrows indicate the £low of services from the utilities to the
**» %™ libraries,. with library L5 receiving services from utilities G2

.~ and U3.. 'Also the utility U2 accepts input data from its
‘. #%articipating libraries L3, L4 and L5. o - -

o A first step in the evolution of the nationwide network

. would probably be .an  interconnection  between ' various
N bibliographic utilities, This kind of connection would allow one
- utility to begin deEinlng new products and services which-depend- -
—y  on resources located at some other utility. Certain ‘utilities.
may choose to adopt bilateral arrangements.whereby segvices flow

' in both directions.” Figure 2.2 illustrates such .a situation, .. -

- with U1 .and 03 mutually exchanging services but U2 deriving
services ‘from UL and U3 in a unilateral manner.. One - utility
might mediate the services provided by another utility to create
‘a customized 'window' ' or particular way of using the other
ukility's - services. » In general, this should: increase the appeal
and improve the nmarket® for such services to libraries, In the:

- diagram, new libraries L7, L8 and L9 Jjoin their respective
. - atilitdes to benefit from these broadened services. L5 ‘also ho
" longer requires d;rezt access to U3 since it can use the services

through UE. . - \

o 'Thé pres;se shape of a further evolution of the network

.15 conjectural, since a great many options for develcpment are
open. However, Figure 2.3 shows one such possibility: Here, the

network is depicted as ‘providing a coherent, fully connected
network facility providing for - bidirectional ' flow of - services

between' any two utilities.  The. diagram further depitts the

' possibility of a gr@up of libraries coming together around ‘nev

' facility Fl1. This Ea:xllty might 'have the technical means td

of fer services of its own or from any of the utilities.K attached

to. the network without at the same time requiring dedicated or
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%ﬁnique Equipmant in the libraries that are in turn attached to-
it. . 'This intertonnection of utilities would ‘allow g%titely new
“techniques for sharing data and might foster new concepts
. concerning- the use of bibllagraphic data itself. ’ ‘

, 2.2 Parts af the Netwgrk

‘ When a dialogue takes place on the nethnzk, it involves
two hosts communicating with gne another using cerntain shared
transmission facilities. In examining the IEEPQEElbilitiéS, it
is convenient to distlnggish between two constituent parts’ which
make up:the network.. One part consists collectively of the hosts
ﬂn.the network and can be called 'the message processing_system.'
It is = within the nessage - pracessing system “that pradugt Lo
dgflnitlﬂn occurs. Applications on the hast samgute;s may, for
example, offer particular ‘search strategies or specific library-
oriented applications such as cataloging or acquigitions support.

The ather part of the network is made up of the 'message delivery _

ghSystem, . The message delivery system is responsible for the
timely and accurate transmission of < nessages between hosts
~ connected to the. network. The . message delivery system 1is
accouritable for -each’ message , from the time such a message is
entrusted to it until it is safely delivered. 1In gezférmlng this
function, the message delivery system would be responsible for
packaging and routing the message apprapf;ately. From the user's
. point of view, the message processing System is the locus of all ‘
intelligent manipulation and response. Although the message
delivery .gystem - might in fact perform some rudimentary
manlpulatléxs n the  ,‘data  'being  transferred, these
transformations are transparent to the user and do not affect ‘the
content of any“essage as far as the hosts are concerned.

. , Figure - 2.4 may hélp to  show the distinction between
these ‘two parts of the network. In this diagram, Hosts H1 and H2
are in communication with each other. 1In fact, the .dialogue "is '
Eaklng place betweén applicatlan Al on host Hl and: application A4
on host H2. The two hosts, together with their respective front—

.. end pracessars._ HF1 and HF2 beang to the message processing
© Bystem. The message del Lvery system, on the other hand, consists -

fof the network front-end pfncessars NFl and NF2, the connection

between them . €, and the 1ntefccﬁnectians between ‘the respective -

NF's -and HF's desigpated I1 and I2. "Note that Il is -different
from I2 in that the 1ntercannéét;an Il consists of a single link,

" perhaps indicat;ng some | kind of multlplexed channel, while 12
ghows several links, .perhaps consisting of separate asynchrangus’
3§ﬁezminal connectiohs.: ‘The network front-end processors can be
""@ustomized to provide a vaciety of interconnection possiblities.

' peterfiining the’ naturé: and .conditions  for using the
applications residing on. each ‘host  is, of .course, the
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responsibility of the organization owning that host. Supplying.
an adequate message delivery capability, and developing standards
for using the message delivery® system, on the other hand, would.
be the responsibility of some organization having authority.for
operating that part of the network.
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3.0 Scope of Network Activities

3.1 Types of Eunctions

The network is expected to facilitate the Atechnical
processes regularly occuring in a library, such as acgtisitions, -
cataloging, and serials control. For example, monogpyaph orders
might be routed through a clearinghouse, or a whion list of
se;;als might be maintained in a pationwide data Wase. It. is
alsb expected to support publlc gservice functions suUch as
reference and interlibrary 1loan. For example,/ it should be
possible for an interlibrary loan libraziaﬁ//ta ‘verify the
bibliographic accuracy of a citation, ascertain/the avgilability
of  a particular item, and request the delivery of that item from
a distant library. Reference use of the netwgrk may involve the
retrieval of Dbibliographi¢c information,, browsing through
authority files, fact retrieval, and even computer ‘aided
instruction. Library users should be able to create their own
bibliographies and establish personal subsgts of larger catalogs.
Strictly speaking, these functions and applications would reside
in host computers attached to the ndtwork; while the network
itself would provide communications bhfighways that facilitate
broad use of these applications. / '

a /o
3.2 Types of Material

/ "

The types of material cﬂnéralled by the systems using
the network naturally.include all the materials usually housed in
library collections. These include fnonographs, -serials, journal
articles, phaﬁa:ecards, mic;aﬁarmé slides, films, photographs,
and realia. But it also includes some items only rarely held in
present day libraries, such as wideaéLscs, datapacks, and other
media for reocrding digital nfgrmatlgn and data bases. In
short, any materlal susceptible to standardized bibliographic
description may be handled by the systems attached to the
network. One requirement for the communications capability of ’
the network is that it must facilitate transmission of these
descriptions. )

3.3 Types of Data

‘At first the network will be used primarily for
bibliographic data. This means that there will be a heayy
orientation toward character streams represented in the ASCII
character set. Bibliographic data includes: 1) descriptive
information concerning pafticular objects in a collection, . such
as monographs, serlals, journal articles, films, phonorecords,
.microforms, and reakia, 2) classification and ipdexing
information, authority files  for subjects, names, and other types
of Ent:y and any other gecqfas which serve to index and organize

_ =
1

- B -



the above descriptive 1Pfarmﬂt1ﬂn, and| 3) holdings znfﬂrmatlon
which indicates the physical location, bo:faw;ng privileges,
etc., pertaining to particiular objects held in a.collection. Yet
\ g?t will be necessary even at the outset to transmit @thé&i
ﬁfé‘ ation pertaining to the billing and accounting for the
fﬁhetwggi‘s _management funcgtions. Further, the network should be
built in such a way that it can easily qulve to accommodate the
’ kind of data contained 'in abstractd, Ancluding the special
symbols for mathematical, dcientific, -and chemical expgessions.
Non-roman alphabets will K also have to be accammgdateé. Other
éhafaster—arigntea‘data'QE a,‘nansbiq1lag:aphlc nature Ln;luﬁeg‘
prompts, errors messages, ‘and plain text d;alagues -Almost
certainly excluded from possible transmission over the network
will . be sensitive and secuf§ information of any kind, such as
financial data or personnel data, However, patron identifiers
and mailing  addresses w;ll have to be transmitted. for
interlibrary loan functions. Ultimately, as it evolves, the
network may be used for thé tfansm;ssloq of full text. This
might  imply a Eegu1fement ‘for ' transmission of digitized
‘facsimile. In any case, scme’methgd for transmitting transparent
binary data will be inevitable, if not for facsimile data then
for network maintenance fungt;aﬂs " such 3%3 down=line loads- or

diagnostics. .
. : o ot
3.4 Types of Organizations' ) N

The organizations which will be connected to the network
in one way or another are indeed diverse. These organizations
* Include: L)’natianal libraries such as the Library of Congress,
the National Agricultural Library, the National Library of
Medicine, 2) computerized bibliographic utilities guch as
BALILOTS, Lockheed Search:'Service, OCLC, the Systens Development
Corporation, and the Washingtan Library Network, 3) the National
Periodical Center, 4) other suppliersgof bibliographic service in
the commercial sector such as Baker and Taylor, Blackwell, Bro-
dart, and Faxon, 5) regional bibliographic service centers suach
as AMIGOS, PALINET and SOLINET, 6) . statewide authorities and
state biblicgraphic agenéies such as CLASS, Illinet, Incolsa, and
state’ library agencies generally, 7) libraries of all kinds,
public, private,. schnal; college, university, government, and
special. ;{ N . :

3.5 Modes of Use “'

. .

It is antjcipated that the network Qilkﬁ support a
variety of behavioral ﬁgggsainzluaingz 1) on-line interaction
for peérsons at terminals actively engaged in a dialogue with a
computer or with another person, 2Z) on-demand bulk transfers from
a file to a device or vice versa, including initiation of
transfers destined for remote sjites, 3) on—demand bulk transfers

5

i
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from file to file, for the purpose of moving data _fr one

utility to aﬁatber, 4) prescheduled transfers, file- tg\flle or
file-to-device, 5) prescheduled absentee interactions, I ghich
routine or repetitive operations are performed frem a s@t,_¢, 6)
unsolicited periodic dissemination of messages. 7) contifyg,s or
open-ended file transfers. for updating purposes, and 8) pulk
inquiries for later processing. This description palnts Wy some
of the behavioral modes without  ascribing perty pance
specifically to either the message delivery {EyFtem or th jessade

. .Pprocessing systen. In fact, it should be noted that the y.sgade

=
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delivery system will have a rather limited storage ¢ CApacity
sufficient chiefly for purpcses such as buffering Mygodges:
Retention of bulk inquiries, as an example, Might be PV ;3ea BY
one of the hosts attached to the npetwork and thus would llkely pe
located in the message processing system.
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4.0 System Development Methodology

4.1 Summary .o e
: The system-’dévelapﬁeﬂt process iﬁvéigés a complex
interaction ©f wusers and technicians. Needs and constraints,
ene%its and costs, and short-term solutions versus longer-term
capability must be considered. However, the objectives are often
unclear when there (s neither an . orderly‘plari for nor well-
definea stages in the development process. Such an unstructured
approach results,K in delays in completing the system, impairment
of the guality of the svstem, and the general dissatisfaction of

all parties involved. . _ -

| P
-~ A structured approach to the Bystem.development process
provides a set of orderly interrelated activities with specified
products, reviews, and approvals at logiczl milestones in the
process. This general framework nmore clearly defines to both the
user and the development' group the methodology of system *
developmeént, %y

The activities of the systém detelopment process.can be
grouped into a series of-developfient phases or levels, each with
its specific produycts. ‘Each phase may be viewed as a refinement
of the prévisug'phé%e.fbkt the end of each phase, one-time costs,
continuing ¢osts,,ahd the method of assessing costs will be

evaluated and Zefined. -

- ’ Eaview‘:andffewaluatian> at the éompletion éﬁgéaghrphase
- involves' & progressively higher investment in the system as well

as a stronger commitment to its completion. Firm scheduling for
the completion of ‘a given "level is 'possible only 'at the
completion of the immediately precedipg level: A formal "sign-

" off" is made at each level, and changes\to “sign-off" documents

ks and system designs) are
e for "change control."

reguir eme
al proced

(é,g9., - changes to s&ystem
possible only through a for

4.2 Etb@@é@sf Description

The goal of the Network Techrfical Architecture Group
(NTAG)\ "is to plan and establish the technical environment to
supporf the development ana operation 2of a nationwide
computefr ized .network Ffor library apd information service. This
goal represents a long term Qevelopmental effort to Improve the
national means for on-line ‘access to and use 'of both
bibliographic information and- the fesources which that
information describes by individuals, by library organizations,
by bibliographic utilities, by networks, ~and by vendors of
bibliag:appis products and services.® The accomplishment of this
goal requires agreement on the goal, on a strategy Ffor qgaéhing
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the goal, and on a methodology for the process of deve§§pmenc.

The design, development, and implementation of a message
delivery system .for the library‘bibliographic component of the
National Library and Information Service Network is ay complex
task which lﬂ?DlFES the ‘coordinated effofts of s« ¢ral groups.
The me thodolegy p:gpaseé in this section is desigr.<. “to provide
t®e - means Ffor . conducting this development. The %e**odology is
designed to achieve early agreement on the” - objectives,
requir ements, and -~ external characteristics égggihe message
delivery system so that subsequent technical design and
development” of the systém may be guided by these considerations.

=

The
multiple, phf

system development methodology is based upon a
séa approach to” system design, development, gaﬁﬁ
implenentat
Lﬂta separate entities or- phase

. Figure 4.1 lists the system g&é%lgpmeﬁt phases along
with an estimate of their average cost as a percentage of the

cost of the total system development process. 3
* AVERAGE CUMULATIVE
’ PHASE PROJECT
PHASE COosT COST
1. Requirements Definition 7 208 20%
2. Genetal Design . . ‘ low 30%
3. Detailed Design ™ 15% 45%
4. bevelopment : N 20% €5%
5. Implementation , S 5% - 100%%@}
6. Operation - -

FIGURE 4.1: SYSTEM DEVELOPMENT CYCLE

\ - . e
.Each ot these phases is described in more detail
"Se¢t;uﬂ 5: "General Schedule." Each phase is based upon;the work

done . in the previous phase and lays the framework for the next
pnase. The individual phases require ~ varying. levels of
committment from different institutions. Some can e performed
by independent experts and consultants and some requiré a high
degree o0f invelvement by perscnnel of each network participant.
Some phases require the support of systems analysts and
designers, others require computer programmers -and hardware
technicians, and others require documentation writers, user
suppor t per sonnel and technical trainers.

° pach phase has a well defined end product. This
includes a detailed report on the activities performed during

that phase, and for certain phases, operational, well tested

i

i
&
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#ion in which the entire deuelapment pr@gect is dlvléed, ’
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programs, a set of installed equipment, leased 'communications
lines, a staff 'Of network technicians, trainers, etc. :

One product which 1Is prepared during gach phase is a
description of the activities of the next phase,. This will
include a discussion of what activities must be performed, a set
of alternative methods of performing the activities, a
recommendation of' which alternative(s) should be selected, a
detailed budget estimate and schedule, and a refined gross budget
and schedule for the entire project.

The next phase description must also include any

‘peripheéral or parallel activities which should be undertaken at

[

tifis time. The technical development of a message delivery
systéﬁ is only one step- in the evolution ijF librazy and
information service network. The dewvelopment of .“a managenent
structure in  which the technical network can operate, a
governance- structure to set policy, -a nationwide data base design s
to maintain quality and cost effectiveness, are some activities
which must proceed concurrently with the technical network
development s0 that an operational environmerit can be realized.
.

The message delivery system development cpuld be
considered as a set of sequential phases which lead into  one
another as shown in Figure 4.2. Each phase accepts input, not
only the output from the greviéus phase, but also requires input
from other parallel activities. Similarly each phase not only
produces output for the next phase, but also provides input to
other' activities. A more detaileq explanation of the-
interrelationship of parallel tasks within] the devélopment of ‘the
National Library and Information Service Network is  being

prepared as a separate document.

The purpose of the multiphased systems approach iz to
s¢ructure the development cycle into an orderly series of tasks.
After each phase one has a better understanding of what tasks
must be performed in the next phase, how they should be
performed, what it will cost to perform them and how long it will

\take. By approaching system development 1in this fashion,

interested parties can be kept well informed as to the progress

. of the project, the interaction of parallel-activities can be

coordinated, and concurrence on the next phase activities can be
achieved by policy makers.
2 TF

()

Lad

"

CoE



\é\ . . - 14 - .
) s L/ MESSAGE DELIVERY SYSTEM
: TECHNICAL o
INPUT ~ : ouTPUT

 GENERAL
e “s.. .0 DESIGN

DETAILED
DESIGN

;
w7




O

ERIC

Aruitoxt provided by Eic:

5.0 Géneral schedule -

The design, development, and implementation of a message
delivery system to support the librafy bibliographic component of
the National Library and Information Service Network” will be
accomplished in several sequential phases using the system
development methodology described in Section 4. The individual
phases and their interrelationship are described in the following
subsections. © A General Scheddle for the phases isfp[§5éﬂtéd in
Figure 5.1. '

.. At the end of each phase, a description of the
activities to be undertaken during «the next phase will be
presented and a more detailed schedulé For that next phase will
be prepared. The General Schedule will be modified to reflect

“"any changes braughﬁwabaut during the current phase activities or
anticipated with‘the next. phase. The General Schedule in Figure

ik TS mMoTe to show the intérrelationfhip 6f the phases and the
EEAathE time frame than the actual timing of the project. The
Geheral Schedule will be affected by the intensity of effor.t /made
during each phase, such as by performing many man-months of labor
in a short time period. In certain phases, such as design,
development, and  implementation, which will involve the
coordination of many diverse 1nﬁt1tut1@ns, it is anﬁicipated that
there will be overlap between the various phases caused by
differing institution working at differing speeds. . ik

5.1 General Requirements

The purpose of this phase is to define the objectives,
scope, and general requirements of the project. The product of
this phase is this document, MESSAGE DELIVERY SYSTEM...: General
RequlremEﬂts. It containsg an overview of the pzablem or need,

the objectives of- the project, a general description of the
system and a. schedule of activities which lead toward an
operational syste.
g
a. History and Context. In order t ce the
bibliographic component of iié National
Library Network in perspeative, a history of
the evolution of these requirements will be
provided. Also included will be a description
of relatlonship between this and other
components of thHe Wationmal Library Network.

b. Scope and Copstraints, The General Requirements
document will contain a description of the
economle, operational, and organizational

constraints  which  potentially affect the
network. Thisz impiies that policy=level (NAC)

&

KA
3%



GENERAL SCHEDULE

YEAR 1 YEAR 2 YEAR 3 YEAR 4

General Requirements r'/

Detailed Requirements

General Design

Detailed Design

1)

Development

Implementation

4 . . ]

Operations

Evaluation

FIGURE 5.1
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- decisions have identified a favored econonic-
framework, an . -operational model, and an

organizational structure from which. these
constraints are derived.

ki Descriptive Background . - Network Usage. The
expected modes of use of the network by end-

\ users will be discussed. Also to be listed
. are those cata types to be dealt with together

with the kinds of materials they relate to.

Mext are aefined the general categories of

functions which are available in potential
network “host computers, and identification of
those to ' be avaidable .to network users.
Finally, the kinds of brganizations which are
likely té paftlLlpate in the nretwork are
described.

a. Procedural Methodology. Described here are the
project management methods to be emplayed
during subsequent phases, with emphasis on how
ideas and materials from diverse sources- are

to be documented and disseminated, and how

coordination will take place among the several

s A groups involved in design, development, and
inplementation. ; . .

e. Statement of General Requirements. The most

important produat of this first phase is a

S clearly documented set of general requirements

i) to be met by the operation of the

- bibliographic component. These reguirements

should be stuted in terms which are neutral
with respect to pgssible technical géluti@ns.
Emphasis will be placedjon the 'what,' and the
'how' will be avdided.

5.2 Detailed Requirements

This phase addresses what the proposed system is
supposed to accomplish, independent of particular design
approaches or solutions. During’this phase the objectives and
scope of the system are detailed and constraints on the system
are identified. Results of this phase serve as a vehicle for
communicating assumptions Ffor review and comment by interested
parties. The boundaries set forth in this phase govern the
course of future design and development.

a. Functional Requirements. The functional
requirements must contain an enumeration of



N ’ 1
host nodes which fit the definition contained
within the general requirements, together with
the  expected date of comnection to the
network. For each host node, a complete
description - must exist for each function,
capability, and resource within the ., host
system that will be availagl to network
users. - Included will 'be sta¥ s regarding

Using this information it will be possible to
list and describe the wvarious types of
messages which will be exchanged by the host
sites via the network. . L

b. performance kequirements. Megsage traffic
statistics must be provided for each logical
host-to-host link by message type: in
particular, message length and message
initiation rate. In addition, requirements
for network response and receiving host
response must be specified. Finally, an
acceptable level of availability and

: reliability of the network and {of the host
nodes will be defined. :
c. Operational Requirements. -Given the operational

model described in the General Regquirements,
it is necessary here to define the specific
status information that the network will
provide on demand: to any host or o any
operations contreol point (e.g., a network
‘center). Likewise, the kinds of information
to be made available on network peérformance
(message  traffic, response, reliability,
' avallability, etc.) to network operations
personnel must be specified.

when the network begins production operation,
the capability must exist for damaged network

]

components to be repaired. Sufficient
information must be available to allow faults
to be isolated to a particular conponent, to
be diagnosed, and to allow timely and complete
communication ¢f the problem and its nature to
. the organization(s) responsible for performing
‘repair. The capabilities-within the network
‘ which support those requirements will be

o specified. A

Q . : - ' .
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.As  the network matures in production, it will
be necessary to add new host nodes and ‘delete:
. e . existing ones. - As a result, functions and
S - message typeés will be added and deleted as

' " well. The capabilities and. procedures to.
support these requirements will be described.

i

Administrative - Requirements.. Here = will ‘be
described in detail-the data flow necessary to
support ‘the billing function.. Also described ‘-~
will be the management reports and other
information tools to be ‘ugsed by the_senior -

. staff of the .network ;bégenieetien “ to ’3'
‘administer the network.:’ _ L s

e. Documentation and Reperting Stenderae.g The p:eduet*w "?;
. of this subphase will be a specification fore‘ F
" the . form: and ' content, ' of the deeumentetieﬁ*
, which emanates from eubeequent pheeea. This
" ' . documentation covers hardware configurations, -
d4¥ - software, operating pfocedures, planning and
seheﬂuling, and perieﬂlc progress reperte. ;

!Y
b

. £. Deelgn Constraints. A nerretive deeefiptien ef the _
. ~ logical and physical constraints imposed on =
L . 'the ' system .design {e. g.g ‘support  for - -

S heterQQEﬁeoue hardware)~ o ‘%3

1 L

g% Inte;feeeei Iﬂentifieetion ef the tinteffeeeex v
. . between -this system . and other automated and .
menuel eyetemei A ’ .

h.. Metheéelegy for Estlmet;on of Operating Costs. . As’

L -the formulation- of the detailed requirements
. S . proceeds, elements of potential income and
' operating cost will be identified. These
elements will be used to eenet;uet a first--

T order economicr model which is independent of
y o " any given .sét of assupptions sege:ding cost or
’ i © . revenue.’ The model we;l‘be uged in, eubeequent T
. AN phases to. explore: the: tradeoffs’ between

", management; . maintenance® and operafing costs,
cE ‘as well  as alternative pricing strategies,
_uf ' eepltel inveetment, and financial equ;llbr1um.

e g, PlenningF Budgetlng and Seheﬂuling, General Design ’
e Phase. . All. major tasks - for the next phase
: . will be 1listed, staffing levels will be
T . applied,  and “complétion. dates for each task
" will be formulated. The completion of certain

i
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... taska will be identified ‘as intérﬁééiate

'milestones - for .reporting purposes - as
appropriate. | A budget . - covering - all
expenditures in the next phase will be
cfeateﬂ.‘ ' ’

This documentation’ should be designed fGE both’
technical’ and non—-techhical review. .

3

5.3 General Design

, This phase identifies alternative solutions to design

problems,—F selects ,one of these based on an analysis of the

alternatives, spegifies the external system characteristics, and
describes the environment in which the system furictions. s

a. Formulation of alternatives. In this subphase, all

design alternatives will be investigated which

in the designers opinion could satisfy the

General and Detailed Requirements. All known'

technical, . economic, and . operational
characteristics of each alternative will be
documented. ' - C

b. Systems Analysis - and Selection of Alternatives.

‘ -Each alte:natlve will be evaluated against the
General .and Detailed Requireménts. - If
necessary, simulations will’ be performed or
models constructed as apprgpr;ate to determine
the = efficacy of each solution from the
technical, .economic, ‘and.operational point of
view. A basic apprgach will be chosen based ™
upon this analysis :

c. De E;Etlﬂﬂ ‘of Ccmpénents. Each major hardware,
- software, and human/procedural - component of
* the chosen alternative will be described in

this subphase. ‘' Included for each component

will be a description of purpose, - a general
discussion. of how the component will function,

a 'description of "how control and data is

 passed between components, _and any *

- performance,. cost, or operational constraints
that are knawn;abaut the compohent at this
.tlme- T

< d. .Standa:ds which apply to the design. References
' ' will be made at this time to any standards
which apply. to the overall design or to any

‘component of the design. '

27 -
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" e. . User. Environmént. A description of  the
relationship between the compunications aspect
.of the system and the. pza&essing paztian will
be deve;aped

commuriications function defined for the system
" ‘along  with references to the input and output’,
. between the comnunications system and- the
‘p:gﬂessing system will be p:epa:ed.

£. System Dperatiang. A descrigtiﬁn of each

g. Data Dietigpary.~ ‘An itém level descrigtian of the
input to and output from the communications -

system will be prepared.

h. Planning, Budgeting and Scheduling, Detailed Design
Phase. All major tasks for the next phase
- will, be 1listed, =staffing levels will. be
applied,. and completion dates for -each task
will be formulated. The Eampletiﬂh of certain’
tasks will be identified as intermediate.

milestones  for reporting purposes . as
appropriate. A budget - covering "all.
expenditures in the next phase will be
created. ' co

: Dacumeﬁ;atigﬁ for this phase should receive review and
comment by those involved in both the communicationa and the
PEQCEEEIHQ activities cf netwn:k ﬂevelépment- B

5.4. Detailed Design

; This phase moves from the external aspects of the system
td the interhals . of the communications system for . message
exchange. During this  phase specification "of -hardware,
specification of software, and specification of the structure and’
content of system input and output formats occur. In this phase
the iny material of interest to individuals éaﬁcezﬁed with the
message processing system is the structure and content of" input,
and output formats. -

a.. DetaiLed Speciflcatian, Hardware. - Each major
hardware component will be brnkeniégun;;ﬁta
minor components, if apprﬂprlate; 3
component will be specified and/or aeslénéé in
sufficient detail to allow procurement and/er
fabrication to proceed

b. HardwafeLSelectigni ‘The specification for each

e hardware component . will be used to determine .

= L%
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. vendors who haye (or can build) products which’
" meet the specifications. Vendors 'will be
chosen according to accepted procurement
~ practices, and detailed cost - estimates will ‘be -
ﬂrawn up in ‘cooperation- with vendgrs.

=

o . c. Betailed Specificaticn,. Séftwafeg ‘Each  major
Xi} ] * software component will. be. broken down_into.
: " smaller constituent cgmpcnents. Each of
minor components will be specified in ted
" algorithmic content, and detailed descriptions
of how control and:data is passed among the
components will be created. The level of
+ . : detail will be sufficient to allow ‘programming
- " .to proceed or to allow the prdcurement of an
' o ’ exiéting sgftware product if appropriate.

d. Saftware Standards. . - In this subphdse, any
: .standa:ds ‘which are to apply to software
madule "design_ and  developmernit . will ‘be
‘specified. Examples of such standards are the’
application of Etructured prégraﬁming
practicesd; the use of a@u;ce program comments,

data element and module naming practices, and

the use af particular pr@grammlng languages-

e. ,Testing ;Plan. A component testing plan which =

documents the various testing methodologies to

. be employed in .subsequent phases will  be

- formulated. Each software and hardware .

+component will be identified according to the '
methodology to be employed in testing it. A
similar plan for p:atﬂtyge system testing and
-acceptance testing will also be created. - '

£, Operating Procedures. Sufficient knowledge should
exist. at this point to allow the creation of
draft. aperatlanal prﬂaeﬂures. " - The early
creation of these procedures will allow review
- and ‘critique to occur regarding the ptnbablex
~aperat1ng efficacy of the network.

" g. Planning, Budgeting, and Scheﬁuling, Dévelgpment
) Phase. All. major tasks in the next phase will
be. listed,  together with staffing lévels and

campletiqn dates. All projected éxpenéitures
for hardware and personnel resources will be

documented.




i
b~
w

¥

5.5 Develé,ment:

Thig phase ¢onsists of the acqu1EitiQn and test;ng af
hardware components and the design, ‘coding, and testing oOP~
sgftware modules. The design dacumentaticn fa: ‘this phase ahgu;dQ
congist ofs L ) . . .

a.  Hardware Acquigition. All' orders for - hardware
. components will :be placed with vendors using
the gpecifications drdawn up in the Detailed’
Design Phase. : :

{

b. . software “Support. Any vendor-supplied software
components .will - be ordered, according to the
Epecificatigns drawn up ln the ﬁatailed Design
Phasge, L .

€. Module Design. Each saftwaféggiz;panent will be
' ' further decampasgﬂ 1ntc mndules, if neceggazy.

standa;ds createﬂ in the p;éVlEuS phase,

+ d. ~ Software Programming. Each software module will be
coded according to the module design, to meet
. the - spécifications. 'and_ standards .created in
the previous phase. ' o

€. Testlng. Each module will be tested according to

. the . testing 'plan. crea t a in- the previous

'phase_i Each sub-system, and finally .the

entire system, will likewise be tedted

according to the testing plan to assure.

correct fungtianing and adherence to the
‘spec;flcatians. ' .

£. /,Planning, Budgetiﬁg, and Scheduling, Implementation

S Phase. All major tasks for the next phase

/ will be listed together with staffing levels

and  completion dates. = _all, pEDjEEtEd

-+ expenditures for ~hardware: 4nd personnel
resources will be documented. '

5. 6 ; plementatlan : - oL

Thié phése consists of installation of Sységi hardware
and softwar®, system testing, pilot operation of the ‘system, and .
placing the system’ in production and malntenance made_

.a.. Prototype System Test;ngi _The campleted system
;%; g will be installed with pilot host nodes and

i

)
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~operated in prototype mode
operating ptrocedures.

.of this test.

using the draft
The extent and duration

must assure the corregt

functianing of the hQ;dware,
procedures pnder production conditions. Logs °

software, ' and

" and statistics will be rigorously gathered ' to
document the extent to which the system meets,

pe:iarmance Epecifi

cations.

b. Adjustménts and Finalization of Procedures, .As the

prototype testing

proceeds, .

‘it may be

necessary to  make adjustments in various

e * system components.

" As this

"is’ done, the.

system dgéumentatian will" be upgraded, to

peflect thé - -changés

phaae draws to a close, operational praéeaures_

be flnalized a

system n;téring and evaluatlcn,.
enhange ements and . éhangés. :

a. Assignment of =~ Network
' this = eubphase,
maintenante, goft

=

‘b. Evaluatian and Aeceptanc

. As ' the
nd published.

.

Ti"i‘h .

maintenance r -

implementation

anﬂ ﬁetwgrk

Production Personnel. - In

personnel

for .- hardware

ware maintenance, . and’
vageraticna will be identified and assigned.

e. The assigned personnel

'will review all data gathered in the previous

‘phase and maké a de

termination

: . correct functioning of . the
SO . criteria set forth in )the testing plan for

final acceptanée te

If the system is accegted, then responsibility

stlng; '

regarding the
system, using

. for the network operation will be transferred
"and full production will commence.

31
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6.0 Gene:al;ﬂeQuirements
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The fallnwing requirement statements are to' provide an

overview. of 'the functions which’ the Message Delivery System (MDS)

will péffgtm and to state in general terms the important .

technical aspects of the MDS. The requlréments should assist the

reader in understanding just what the MDS is supposed to do and

w%ll provide a basid for the' generation .of more v detailed
ui:emengs. oo | . L : SO

1) The MDS will Euppart cgmputez taﬁcmmputef mesgsage flnwi
The network will _be designea ' 8O that one

bibliagfaphic -utility or Bervice center‘can send and
receive messages from any other utility which is part of

the network. Rather than supporting direct terminalﬁtn— ’

camputéf communications, all - interactive cammunicaﬁian

will be through | local computer systems. = By

' concentrating on computer-to-computer communications,
the network will not have to worry about specialized

terminal characteristics and prgtgcals, will support a

variety of access ar:angements, and . w1ll make more
efficient use of faéllltiEE;_g - : .

communicate with every other host.

b Although the MDS w;ll allow any“hast to cammunicate
. -with any other host, a host on the network w;ll not have
& ~ to. support communications with every other host. Each

host system will internally detepmine with which other
hosts . it wishes to communicate; the MDS only allows it

" the cap3b1l1!§ of. éammuniaa§;e§ with -all other hosts.

.. This .is a logical Enmmunlcatiéns cépability and not

necessarily a physisal one. f

3) The MDS must support bidi:écticnal communications.

Every host on the network can both send anﬂ receive

messages. Every host can ariginate EEEEiQnS w1Eh=

a . another host or be the target Df a sessian.

4) The MDS ‘must supp@rt multiple simultaneous sessions between
“hosts. =0 ‘ ‘ DR

It is antlcipaﬁed that most hosts will wish  to

speak with several ather hosts at the same’ time Df will

- 25 =
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carry. .on simultaneous sessions with different hosts:or -
with the same host. The network will allow the hgsts to

2) The 'MDS will allow every host cgmgutez on the network to -



allaw legieelly independent eeeeiene te be eetebliehed

between any. two hosts.

5} The MDS will euppert eemmunieatiene between hete:egeneeue heet
-systems. - . ., Co , : S 0

L 7v5eeetee current biblleg;aphie © utilities ~ use
- ~differing systems (both hardware and eeﬁtware), the MDS

ihe MDS, therefere, cannot be fependent on one type of
N - host or. system and interfaces to the MDS must be
oo L hardwere independent. o : :

6) The MDS will support both interactive ‘and bulk transfer °

‘15; g%eeiene.
. %

We antie;pete that the netwerk will Ee used to
euppe:t a variety of activities be tween host eyeteme -

interactive message flow, in whigH an online user of
one “host . system -can have access to data stored on

.
systems. This requirement sets certain parameters for
avajilability, reliEBility; t:eeemieeien delay, etc.

7) The MDS will eupﬁly ﬁecge:k sta t ’ﬁfe:metien fe: management.

B A
During _the"epefet;en, as well as the teetlng, ef
the network, . the = management must be able to - have

accurate and timely information .on the status of the.

network. °"This- includes hoat system availability,
network resource loading (lines, switching nodes), and
error, rate meﬁitering. The MDS must have the ability to
previde this information eutemetleelly. '

8) The MDS muet be able to aeteet_feiiufee.

In addition to providing status information when
requested, the MDS will monitor its components and will

notify management. of any network failures. This
notification  will = allow timely resolution of

-diffieultiee_ R : o T

=
£

" .

9) The MDS will eelleet etetietlee on netwefk ueage.

The collection - ené . evaluation ? statistics '

e concerning the flow of . information in"an eperatienel
network can provide the deeigner with ‘valuable ' insight
as to ite performance at vdrious times and under various

must allow sessions between these - dieperate entities.

another host system,. and bulk" trenefer meeeege flow, in
which . many records ,or files can be sent between host

loads. - : Network optimization: 1is eleeely tied to
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ptatistics evalu;ﬁinn. Stétisties’can alsé be used for .

- accounting purposes for equitable sharing of network
T costs. . - :

10) The Hﬁé will maintain reasonable seécurity to attempt tc
prevent _infofmation within. the network frcm being gseen or
‘modified without autha:izatlen- - .

Infarqatlgn network security is -an increas;ﬂglyr
'impgrtant concern. and nationwide networks  must be:

designed to prevent unauthorized accesg to the netwcrk

o and . Atgs ¥nformation. However, the level of security is-
.. directly related to - the_ costs - of developing and-

| operating -the network.. As such,. the MDS will only be
- expected to provide the  level oOf security which  is
affordable under 'given [costs. It will be the
responsibility of each host $n the 'ﬁeﬁwg}k ‘to contain
its own internal securfty - measures to prevent
“unauthorized use of its own s EtEm.

~ , } , .
11) The MDS will transmit infarmatiah accurately without

distcrti@n or e:rgrs 1ntrcduced during dlsttlbutlﬂn.

: Information. 1ntegr;ﬁy is :gncérned primarily with
. - 'accuracy and valldity of 1nED:mat10n flowing between

nodes on the network. The MDS .must be designed to
detect and correct errors, retransmit data, and maintain‘

data continuity.

Ali) The MDS must ' meet specified perfarmance parameters with
respect to availability and :eliabllity. ‘

Availability is defined as that pcrtlan af a tlme-

interval during which the MDS is capable of pe:fétmlng
its assigned functions. There may be spveral reasons
why an MDS may: be unavallable to the user, such ag;
eqﬂlpmgpt failure, sgftware failure, or circuit
overload. Reliability is defined as the prabab111ty
that an MDS will perform without failure for a specified
time or amount of usage. The concept of :el;abllltyais
similar to that of ava;lablllty in that the failure of

‘any component which prevents messages from being sent

_from an originator to a reslpient affects avai;ability
of the system, -if it is not in use at. the.time of the

- failure, and téliablilty, if it is in use. Detailed
functional requirements will state the parameters w1th1n;

which the MDS will’ perférmi

13) The MDS W1ll nat bé degendent on any s;ngle netwark host for

: message delivery. B . s

"




t

' of any of ita’ host comppters without affeéting the
- delivery of messages between ‘two other hosts. It is=m
" possible, however, = that ‘network services may be
“unavailable if a certain post fails, when that’ host is
the only system on !Eﬁg_network offering a particular
service. . T . - ‘ o o A

© 14) The MDS will be easily maintainable. -~

To keep hlgh availability, the MDS mus® be able to
qul kly dlagnase; and correct errors. Because thle MDS
~connect a wide diversity of host systems, ~and the
personngl at each host system will have varying degrees

of competerfce in networking, the network management must

. ‘assume the”’ responsibility iféf the integrity. of the

= v = network. In addition, - enhancements . to .« network -
capabilities must be implemented’ smoothly with only
minor dis:uptian of ‘service. S e . ' ‘

' 15) 'The -MDS must be able to accammadate changes in ;nternaﬂal
traffic, rauting, host computers, and hmst services. : '

Egcause the Natlanal L;brary and Information
Service Network .is an evolutionary network, under
constant growth and  flux, the MDS must be able -to-
accomodate changes. It is -anticipated that new host. =
systems will be added, old ones "deleted, new services

" implemented ‘at various hosts, all of which will affect
- traffic ' patterns and volumes. The network  must

accomodate these changes gracéfully with minimal effect :
’!Qn netwark operatlans.’ : -

16) The MDS must be managed. :

‘'The. Network . AﬁVLEny Committee is currently
anest;gatlng the legal and D:ganizatlgnal aspects of.
the National Library ar Information Service Netwark.
In the course of is .investigation, the network
management structure W1ll be - defined. - The technical

"The netwa:k must ‘be able to withstané the - féilufei' '

design . of the network must proceed in caaperatlan with . -

the Network Advisory Committee to ensure' that the MDS
will be manageable under the arganizaticnalacnnstfa;nts.

17)  The MDS will adhere to national gnd 1ntefnat1anal standa:ds_ .
C Within thg 11brary and data cammun;catlan f;élds,
ﬁeﬂ national and international standards are being

ﬁfdevelcpeé for link and network grctﬂggls, (X.25, ADCCP,
ffsf' etc,) applicatign level pratmgcls (éévelapeﬂ by the’




NCLIS/NES Task Force on’ Computer Nétwark Pratacalsp;
'bibliographic data formats (MARC) , etc. ‘The MDS should.
adhere to these standards, where possible. In addition,
the MDS itself will define’ certain prccedu:al standards
for pa;;icigatian in the netwa:k _

- 18) Tbe Mbs will be cost %ffectiveg

Today's tggggg;agy allows the user a wide variety
of services for an even wider variety of costs., It
 should be -anticipated that the network will be self
‘supporting “in ' its- operation and ‘that developmental
;gagts, while perhaps. supported by. external funding,=muat
‘be  kept within reason., The Network Advisory Committee
in égepe:atian with the Network Technical® Architecture
Group will determine the cost effectiveness of the MDS.
during its ﬂEVElapment anﬂ ﬁpéfatlﬂn- .



7.0 Recommendation f;;’ngthe:VWQEE,

This document - describes . in. .. general terms the
requirements for a. meeeege delivery system in support of the
library bibliographic component of ‘the National 'Library and
Information - Service Network. In order to pursue the deeign;?
development, implementation, and operation of  the ' message
delivery  system, further work i=s neceseery in preparing a more
~detailed :equi:emente statement as * described -in. section 5.2
*pDetailed Requi:emente?' In addition, parallel activities must
.* . be pursued in the6 dreas of project and network management,

* governance, and funding so that ' the technica)l aspects of the
network can proceed in an erﬂerly manner anﬂ in eeeréinetien with .
ether network activities :

7,1' Deteileg Requirements Study -
The next phase of activities to be pursued in this
- project is the detailed requirements phase. The areas of concern
for  this ﬁgbeee are described in- section 5.2 “"Detailed
Requirements."” The major task: within this: phase is  the
preparation of a requirements document which can be used- to
‘communicate 'the assumptions about the network for IEVLEW and
comment. by 1ﬁvalveﬂ parties and to allow refinements of the
prejeet‘e scope and purpose. The document will be used to make
eatimates on manpower and costs for the next phases, and to seek
_committments from involved institutions--participants and funﬂing
. gourcesa——-to initiate the next steps 1n the - network deeign and
: develepment. :

7.1.1 g}ge;netivee
Having identified enﬂ isolated the detailed requirements _

task, NTAG has further identified four distinct avenues of-

. approaching this task, namely: o '

committee project,

2) the HTAG Subgraup ‘will pe:farm this teek as a
" subcommittee E:eject,e - ' ’

3) the task will be unﬂetteken by -a s;ngle NTAG membe;x
(Indlvidual Institutiaﬁ),'ar : '

4) the teek will be eeeigned to a proven. capeb;e
o : eentreetef (consultant) with demonstrated expertise
i .. in the area of telecommunication networking.

1) The full NTAG group will perfe:m 'thie teekeies a R
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NTAG feels that a timely and sucsesaﬁql completion af\

the detailed requirement phase cannot be accomplished ‘by ‘either

NTAG as a whole or a subgroup thereof, since each member of NTAG
has consuming institutional respgnsibilitles which preclude

. allotting sufficient time to accomplish the task in a timely
- manner. And if ‘sufficient time is "alloted, the specifie
.institutions will suffer. .Fufther, if -the task were to be

undertaken by NTAG members, nonnegligible - additional resources.

would be :eqdiieﬂ simply - to - forestall the suspicion of
. institutional pal;tlcs. : , . -

Ii a single NTAG member (Institutian) wvere to unde:takeb

‘the task, it would seem, .from the standpoint . of available
zesaurées, that ‘none could make necessary regsources immediat y
available for' this purpose without avorably affecting
developments, and it would require sevdral months to geapup for

_such an undertaking. In addition, an institutional ¢ontractor

would  find it pfudent to avoid suspicion of insktitutional
‘EGllthS-‘prbably with additional expenge and limited result.

-_7 1.2 ﬂecammEﬁdat;an

Having fggnd none of the first "three alternatives,
particularly attractive and cans;dering timely and expeditious

- implementation” of ' the network, NTAG recommends that an

independent contractor with demonstrated expertise in the area of .

‘telecommunications networking .be .'engaged to " undertake ' the

preparation of detailed requirements for the message delivery .

system. This work will be mpﬂitg:ed'by NTAG

NTAG believes that such an app:gach w111*

tagk, -

- : 1) .ehéu:e timely and expeditous acéamplishment of ‘the

2) provide necessaﬁy and sufficient control” of the
‘ éémmunity afevmetr' " ' X

o -7

3) . free the act1v1ty from undue suspicion of palltigal-

'influenceE and
. 3

i

In 5}63: tq.acccmp;ish this task, NTAG must:

1) pzepéfega'féguest,féf'ﬂé praﬁasalguaesétibing ‘the
_work to bé accomplished, = .« oo

undertaking to -assure the needs  of the library.

4) . allow a more ecgnémi% accomplishment Qf-sthe ;taskb;;

.



’ 7;2_; Mana”ement

2)° get ‘the concurzence of invelved' institutions . and

» seek the ﬁe;Jisafy fund;ng to accamplish this task,-

£

- v _
3) pzepata av liat of pzcspectiVE_ ccntracta:s and
. Ealicit prapesala, . - o
- 4) 'Qevaluate prapgsals and make a: seleatian, and
- 5) neggtiate a‘ contract vand establlsh' a canﬁﬁasg
manitaring prccegs. ) ’ :
7.5 parallel Activities

The develgpment of the technical message dellve:y Eystem

is only ' one" step in ‘thE cfeatian qf -an @peratianal national
~ network. Parallel work must occur ‘in the areas 'of maﬁagement,
. gavernance.*and fundlng, te supplemEnt the. technigal work. . - ‘

] Prgbably the @gst'impartant parallel act1v1ty dur;ng the
technlcal netwark devélopment is the development of a management
structure to cadrﬂiﬂate the technical development activities and

eventually to apgrate the message delivery system. Because this "
activity will iﬂ&alve diverse“ groups--bibliographic utilities,

equipment suppliers, -data communications vendors, etc.--there

must be a well  defined management structure to coordinate .

'actlvitieg. set schedules, develop standards ~and procedures,

i,EEPﬂ[t on prcgréss, monitor. systems tests, and develop .operating

. enhanceménts and refinements. - ) S

prgcedu:esi_ “After, -~ the - development cycle . has . ended, the
management structure must coordinate network aperation, maintain
the 'system, implement procedures for addlng new hosts, monitor
the loading, reconfigure the system 1if necegsary, maintain
liaison with . vendors and other institutjons, and plan

¢

NTAG is currently preparing a paper describing  the

gt

general requirements for a management structure to support the.

‘téchnical development cycle and network operation. . This paper
will be.sent to the Network Advisory Committee for i'ncorporation
in their actlvities in. the areas of network legalzand governance

issues.. -

7.2.2 . Governance °

3

Andther area ‘of concern which must be addressed at this

time is the governance of the network and its implications for
the .technical design and operation of the message delivery -

*system. Because initially the network consists of iﬂﬂépéﬁﬂént .
utilities linked by a common message, delivery Eystem, the role aﬁ‘ﬁ'

. ) . . -, . . :
o \i\ o S . vl
: _ S
:

A



O

ERIC

Aruitoxt provided by Eic:

all the involved institutions, their responsibilities, authority,
and participation must be clearly defined.

This activity is currently being undertaken by a
subcommittee of the Network Advisory Committee.

7-2.3 Funding

Closely relatigd to dovernance is the funding policy to
suppoyt the developmgnt and™-pperation of the network. NTAG
thinks that the message delivery system which is implementad must

its users. Since the\library community has very limited funds
available for automa®sd systems and networking, the means of
funding the development éf*fgg-message delivery system must be
investigated. This investigation must address sources of
funding, network participants' involvement, amortization of the

Y

; : - d0



GLOSSARY

The, following glossary defines the terms in this
document in the context in which they were used. It does not
attempt to contain full and complete definitions but is to assist
the reader in understanding the requirements. An attempt was
made to use meanings currently accepted as standards and to be
consistent with the definitions being prepared in the "Glossary
for Library Networking."

Bibliographic Data - data representing individual bibliagfaphié

.attributes of an item, typically :ncluding descriptive

and ™\subject cataloging elements, indexing eléments,

|t

broker or distributor of computer-based bibliographic
services. A service center gains access to national
library network resources through the facilities of a
bibliographic utility. It does not contribute records
directly . to or maintain portions of the national library
network data base.

iblia*;gghic Service Cemnter - an organization that serves as a

Bibliographic Utility = an organization that maintains large
online bibliographic data bases, enabling it to offer
.computer-based support to a subset of the national
library network participants.

Common Qa::igg'- a telecommunications company which is regulated
by an appropriate government agency and which offers
services to the general public via shared circuits.

Host - a EyStem or subsystem in a network which performs actual
processing operations against a data base and with which
other network nodes communicate. '

Host Computer - a network computer which performs the primary

processing services such as computation, data base
access, and special programs.

Host .Front End Processor (HﬁEP) - a computer at a host site which
- provides the interface between the host computer and the
logical network front end processor. HFEP functions
encémpaés message formatting, character conversion,
operating systems control and input/output supervisor

control.

Library Bibliographic Component - that portion of the national
' library network encompassing its bibliographic service
systeir and segments of its communicationas system,

Co- 34 -
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 exclusive of the resource library system.

Message

Delivery System = the communications computers and

network . front end processors which control the
transmission of messages between network hosts and the
telecommunications facilities used for message
transmission. See also: Message Processing System.

’Hessage Pzaeesg@gg System - the host computer and host front end

National

processor in a network that perform the network's
operations at the application level.

Library and Information Service Network - a system to

Network

Network

facilitate access to the nation's library and
information resources. The proposed network is to
consist of three coordinated parts: a resource system,
a bibliographic service system and a communications
system. s

- two or more organizations engaged in a common pattern
of information exchange through telecommunications
links, for some common objectives. In this paper,
network usually refers to the National Library and
Information Service Network.

Front End Processor (NFEP) - a front end computer which

acts as the interface between the hest or host front end
processor (HFEP) and the network. 1Its responsibilities
include the reliable routing of messages to and from the

of messages from other network nodes.



