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I. SPLICE AND TEE DATA DICTIONARY/DIRECTORY SYSIEN

A. EACKGROUND

~
™ fThe purpose of <+the Stock Poin% Logistics 1Integrated

Communicaticns Envircrment (SPLICE) is to previde an envi-
tonment to effectively and efficiently support the interac-
+tive and telecommunicaticns :raquirements of all current and
rew projects operating withip the Navy Uniferm Autcmated
Data Frocessing System for Stock Points (UADPS-SP). The
Naval Supply Systems Ccmmand/?;hvsué;\is the project spcensor
for SELICE with the UADPS-SP sites being the primary usszrs

along with cther Department of Defense” (DoD)/ ¥Navy sys*ens. -

(Ref. 1]

NAVSOP initiated the SPLICE project tc consclidate the
teleccmmuynicaticns requirenments of several different
projects, in various stages of design, which will impact all
cf the Navy UADPS-SP sites ([Ref. 2]. {See list c¢f prciscts
which follcws +his se¢ction.) Implementation of SPLICE is
expected tc provide the fcllowing capabilities:

e sign-on security

e CRTsterminal maragement

e screen formatting
e€edit, validation and ccrrection
fault-tolerant oreration
data ccmmunicaticns frent end
Frocessing with menu capability
interactive transaction entry
access to database management sys<+enms

SELICE will «consclidate the telecommunications network
with a standard suite of hardware and software. The SPLICE
concept irvclves the use of a single nminicomputer hardware




ry 5
.

and sof*ware sui*e in conjunction with the existing UIDEIS-SP?

. v N
PR I P I,

Burrcughs system. The SPLICE minicomputers are ir+sadzi <o

e o 8.
e .,

absort and contain tte communications hardling worklcad <ha<

~—

.
o oI

is curreatly forcing the host Bur-oughs CPU's in%o satuza-

JE ¢ien. The SPLICE ccncept calls for standard miniccmputscs
E: to be =2rpleoyed as fcreground processors a* each UADTS-S
jz site and in*erfaced via a high speed 3Jata network (HSDN) <c
L; the EBtrrcughs medium size systen. The forzgrcurd minicem-
Eﬁ puter will handle ccmmunication lines and =erminal marace-
Zfl ment, suppcecrt interactive c¢perations and s+zage messages for
X the backgrcurd processors., The Burroughs background svstenms
i¢ will handle large file processing applica*ions, report rrep-
’§ aratico, batch processing and data base managemant
‘i func+icns.

‘} SFLICE will utilize a standard minicomputer and a
;! modular sof+ware desicn. A mcdular s2t of embedded computer
f% - softwarz c¢cmponeats will provide fl=2xibility in tha+ ¢the
;k configuraticn of each site within the SPLICE n2twork can be
f* M designed tc meet i%s unique requirements. The SELICE
‘;_ ccnfiguraticn will <consist <¢f wmultiple processors with
is shared rescouvrces. A SPLICE configuration may interface with
i: cne or mcre mainframes, function as a satellite off ancther
- SPLICE ccnrlex, or furction as a s*tand alcocne systern
;i {Ref. 3]. Within tre SPLICE network, each terminal and
1}3 compu*er prccess in the syster can potentially access any
E; cther terminal and computer process.

Y A commcn element within the SPLICE system is the use of
tf CRT's to provide interactive processing capabilities for a
tﬁ "yuser oriented system." The CRT display terminals will
:ﬁ interact with the arplication 1logic and fetch infecrmation
;' from system data bases. The current stock point system dces
o~ not suprtcrt interactive processing nor dces it have the
i% capacity tc add a major increase in terminal suppor* or
Pﬁ . associated rrocessiang requirements.

)
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The design thilcscphy reinforced throughout <the SELICZ

projec* ¥will! be device independent management «capabil:ty.
No apglicaticn program will read or write directly *o oo
from a rparticular device. The driving force behind +he
SPLICE project is the need to provide ccmputer ané commuri-
caticns in*erfaces for the rpany applicatiorn initiacives
which crcss boundaries of tasking and funding of many Navy
majcr claimants [Ref. 2]. Prcjects that are to be tied *o
UADPS-S? under the STIICE project are:
e Autcmation of frocurement and Accounting Data Erntry
(APADE)
e Cen*ralized Acccunting and Billing (CAB)
e Closed locp Aercnautical Managemernt Prcgram (CLAMP)
e LCisk Oriented Surply System (DOSS)
o Fixed Alllowance Management and Mcnitoring Systenm
(FANMYS)
e Finencial Improvement Program (FIP)
e Integrated Disbursing and Accoun+ting (IDA)
e Multiple Activity Processing System (MAPS)
e Management Information System International Legistics
(MISI1)
e Navy Automated Transportation System (NATDS)
e Navy Automated Transportation Documentation Systenm
(NAVADS)
e Navy S+tandard Civilian Payroll System (NAVCIPS)
e Cn Iine Autodin (OLA)
e Operating Target Accounting for TRIDENT (OPTAR)
e EReceipt Improvement Project (RIP)
o TRILCENT submaripre Logistics Data System (TRIDENT LDS)
e Fequisition Menitoring ard Ma*erial Expediting (RMENME)
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B. NATORE CP THE PRCELEM

Research and thesis work cn th2 SPLICE project *hus Iac
has primarily emphasized telecommunications and 1lccel area
netwcerk (LAYN) desic¢n within <the SPLICE preject [Ref. 3].
Eecause of *he na*ture of tre project and ths <extent of I
future impact on other DoD/Navy systems, SPLICE shculd also
ke locked a*+ as an ervironment which calls fer <he applica-
tion ¢f a Data Dicticnary/Directozy System (DDS) =o fullfill

its exrecta*ions.

C. OEJECTIVE

TANCEM has teen =selected as the niniccmputer of cheice
for the SPLICE project. As a result, the objective of <this
+hesis *+c suggest a preliminary DDS d2sign for SPLICE rased
upon th= TANDEM DBMS.

B. HBETHCDOLOGY

This thesis will look at “he current state of the SFLICE
[DS and what an active DDS <can do for the SPLICE prciect.
Tt will lcck a+ metheds to evaluate a DDS and apply these to
+he LLS design. DDS éesign considsrations within the SPLICE
envircnment will be identified, such as which resourcass need
tc be represented in the DCS, and to <*he extent possible,
integra-ed into *he recommended proposal. In the process,
questicns crn the distribution of “he DDS within SPLICE will
alsc te addressed with recommendations £for selectiorn of the
format which is most beneficial to <+he cbjectives of the
SPLICE project.
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el IX. DATA DICTIORARY/DIBECTORY SYSTEM CONCEPTS ASD

{: CONS IDERATIONS

d'::d

e

ng A. INTRCDUCTION

1N . .

AR« ™

i Data is a very us¢ful and necessary resource to an crega-
j}j nization. CTata is a ceneral term used to express any or all
;§¥ facts, nunbkers, letters, and symbols +hat refer tc¢ or

- descrite arn object, idea, «ccndition, situation cr c+he:r
- factcr. It can be tsed to influence managemernt decisicrs,
by prcviding the manager with timely and accurate irfcrma-
tion. With these thoughts in mind, it is very important that
data as a rescurce te easily accessible £or proper and
effectiv: management. '

The early design of Navy data processing systems
revolved around specific application systems (UADES-SE),

hence the data was organized so that it wculd be machire arnd
( applica*icn specific. Therefore the Ja*a seldcm crecssed

o cperaticral, functicnal or organizatiornal boundaries. The

3£i same data as individual/independent data files vere
) gencsrated creating much redundancy and overlap.

;E As the role of tte computer has grown in the Navy Suprly
,}E Systen, the need/regquirement for system integration thas
:ﬁ tecome evident, especially in the area cf data. The intro-
’_ ducticn cf rCatabase Management Systems (DBMS) solves many of
$§ the infcrmation resource problems by organizing the data
;& €.ements under consistent «ccntrols and structures, by
;n providing a single flexible facility for accommodating
_!L different data files and operationms, and demanding less
.E; programming effort than conver*ioral orogramming languaces.
o
ot

G

,.-,
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cutcceme ¢f this early design was multiple definiticns cf +he
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This centralizaticn cf ccntrcl is growing in accz:g*zrcs "

and the function of izplemen%ing this centralized ccr4rcl is -

in *he hands of the Database Administrater (DBA) ([Ref. S5]. o
The da*a administration functicn <is responsible for =hs ]
systex wide 1inventory ard «ccntrel of data. It <ceguires :
pertinent facts and relaticnships about the varyirg 3ata E
elenents, rrocesses, users and equipment +o be lcca%<d in f
the data-processing environment {Ref. 6]. D2ta administra- ]
+ion internal ceontrcl procedures cTestrict access tc da*a, ;
ranage development c¢f naw types ¢f data, and protect daka g
from errcnecus update ard system failure. =
A software tcol +frat is used to contrcl and manage data
€elemerts in a urniform manner and is therefore an 2id tc the ;
IBA is “te TCicticnarysDirectcry System (DDS). The DDS can o
serve Database Administratcrs, sys*em analysts, sof+ware X
designers, and programmers by providing a cen*ral repositcry 4
fcr information about data rescurces across organization and E
arplication lines. I+ is a set of one er mcre datakases o
. containing data atout an crganization's information %

resotrczs which can te retrieved and analyzed using standard
datatase management systenm capabilities. (i.e., query
langquages, rrccessors) [Ref. 7].

The range of information which can be keld in a DDS is

. up R nr Y

very large, The simplest system may only hold sufficient
informa+icn to dccument, say, COBOL file structures. The

gcre conplex systems may hold design requirements, desigred ;
database structures, possible future structures, opera“ional y
information, extensive details cf access to data, anrd even ¢
retwcrk srecificaticrms. such complax systems initially !
tuild accund data structure recording facilities, blut once }
develcped, are really t+he Jata processing departments' cun y
datakase (Ref. 8]. ;
The rrimary advantages ¢f a well desigrned DDS which are

applicatle *o SPLICE are: N
)
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2 e It con*airs a urigue identification, a set of chvsical
]ig characteris+ics, and a textual dascription for cach of
,$¥ tte data elczments.

Z. o It shovws the relationships of elamernts *o0 each c¢c+her,
f} and *¢c compcnents of ths systenm.

Eﬁ e It specifies the source, 1lccatiocn, usage and ées+tina-
o tion cf the elements.

S o It has validaticr and redundancy-checking capabilities.
- e It ccn*tains security safsguazds %o control tha accessi-
&; Eility t5 the data clements.

- e It Fas a command language.

{ ) e It has raporting capabilities, such 2s:

N
‘Eé - predefined managemant-oriented, sta*istical or
;;f sugmary repcrts
;& -ad-hoc user-defined reports
o
.fﬁ -cross-reference rercrts
‘v; . . -elemen*s usage reports
{

ﬂ; -audi+ +trail rerports

‘s
;2 -change-effect reports
5
.) -@TTOr Tepor:s
2% e It has retrieval capabilitiss, such as keywording,
N indexing, and orline queries.

L e It has facilities for interactirg with a DBMS [Ref. 5].
4 A DDS weculd be useful tc SELICE as a documentaticn tocl.
i: Within +te applicaticns envircnment, analys+*s and users of
-}E the L[LS would be reguired tc define system data definiticn
ﬁj and reccrds as well as other elements of ke dictionary. 1In
- *he process, 01d definiticns would be updatzd, cutdated
ﬁi defipiticns would be discarded and new definitions would be
E; input. Redundancy-checking capabilities would prevent *wo
A
2.
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elemerts frcm having differernt descrip+ions. Use of & LD
would enforce establishmernt of standard data definitiones an

(o1

Qascrirtions for thcse applications programs used ky <th
SPLICE system.

[11]

1; When the DDS has teen designed and is part of the SPLICE
o . system, it could serve as an important basis for <the future
E davelcpment of projects tied to UADPS-SP. By catzleging
f data requirements resultirg from requirement analysis activ-
% ities (Ref. 9], the DLS beccmes an aid in the develcpment of
‘ﬁ new programs. Eventually, the DDS for SPLICE could facili-
)

tate conversion of the present file-oriented aprlication
system to a DBMS-oriented system when the DBMS Lecomes

A
;§ availatle.
;ﬁ The key aspect c¢f a DDS is <+hat it prcvides resouzce
ﬂ: irdependence. Resources are protected from changes in cother
'j IesouIces. Modifications or changes may be made within the
g ’ [DS and this would nct necessitate changes 1in the applica-
- tions rregrams. Ccnversely, changes in +the applicaticns
{ : programs wculd nct necessitate medifications of the DDS data
- entities. In a distributed environment, this resource usage

flexitility 4is particularly advantageous. triformity 4in
resource description standards, enforced by a SPLICE DDS,
would enable a smoother and more convenient interface of
large aprlication systems like APADE and UADPS-SP (Ref. 7].

P )
PRI

B. FASSIVE AND ACTIVE DDS

DPSs can be qrouped according to whether their
dicticnarys/directory functioen is 2active o= passive.
Further, DDSs can be subdivided into free-standing (indepen-

. 2
AU\ YRR A RN

W

é den*t) or derendent degending on their implementation. Takle

v 1 presents a schematic representation of this

- classificatien.
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- TABLE I !
(: DDS Punctional Classifications g
C,)
:’: SOFTWARE TOOL | FUNCTICON IMPLEMENTATION I’
X
) FREE-STANDING
C
| ._: ACTIVE
o 00s DEPENCENT
o
g\ Py
e PASSIVE DEPENDENT
-
¢
o2
~ A rpassive DDS is a software package that dces not
54 require that <*he prccesses cr systea components deperd on
( ) the DDS fcr their data. In its simplest form, a passive DDS
fi cnly registers the data elements for programs and processes
«ﬁ cn an after-the-fact basis as a documentation facility.
‘i Fassive IDSs usually are embedded functions wi+thin ancther
f{ system, serve as the data and file pre-definition mechaniesnm,
és and are an integral ghysical par*t of another system. Since
o the passive DDSs are¢ embedded within another system, they
- are necessarily oriented <towards +the characteristics and
‘:L internal representaticn of that systen.
Qﬂ Ar active DDS is a separate and distinct software
Sﬁ package that furcticns mainly as a tool for idern*ifying,
52 loca+irg, controlling, reporting, and maripulating the
,L infcrraticn about data elements in a database. I+ is a
;i; tasic tccl withir <the database environment that can assist
Eﬁ the data administratcr, <+the =system analysis/desigrer, and
:
o,
;; 16
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S

~ +*he program?ers in maraging, rlanniag, and evalua+ing zh= K
. »
N collec*icn, storage, and usage of the data resourcss. DDSs

N are said *o be active with respect to a program Or DrcCess

L Y ' X ]

if and c¢nly if that program oz process is fully dep=ndznt '

N upor the DDS for its data [Bef. S5]. :
:: The existenrce cf active DDSs as separate ertitites ¥
N rather “tan as a part of ancther system is a recent innova- 3
\. tion in thke area of data maragemarnt. They may be imple- 3
§3 men+ed in such a way that they requirs a2 DBAS +%¢ function E
% consistently. A further subdivision of DDSs “ends +c make

'" clear *ke implementation of these packages. They are free-

p™ standing (independent) or dependernt. A point that reeds %o

i be made is “hat Lkoth cf these divisions function principally

& as tDss, ard they are ifferent only in their

2 implementation.

, The rajcr differences between an activs and a passive

o IDS are: y
E e The active DDS is a self-contained system, whereas the '
f’: . passive DDS is ar internal function of another software
{; systen. »
;i e The reporting and retrieval capabilities are extersive t
ZE for the active LS, and modest for +he passive.

= o Active DDSs have more extensive security cont:zol over U

the data elements. )

o ;
™ 1. Free-standing !
N Free-standing DDSs are self-con+ained, and perform ‘
o the basic functions of con%trolling and managing the da%a

;f elements without dependence cn a DBMS. Hovever, +they may ]
= use prcgraecs not specifically written for the DDSs ir crder |
3 +o0 enhance *heir capatilities and perforamance. A DDS that

o is free-standing may support one or more DBNSs thrcugh the \
& use cf interfaces, achieving mutual benefis from this asso- )
f ciation. It should ke emphasized that %the free-standing DDS !
~

' 17 ‘
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does ro* derend cn tle DBMS tc function but the use =< DEXS

interfaces can provide the database adminis*trator wi<h 2
greater degree of ccntrol over the DBMS. It is =evern
rossible fcr free-standing DDSs ¢o have interfaces <¢ mcce
+han cne [B¥S siaoultanecusly. Free-standing DDSs are also
kaown as Generalized or Irdependent DDSs [Ref. 5].

2. Creperdent

The dependent DDSs are sepacatz sofitware sysvenms
that are =srecifically tailored to a general purpose DBMS.
They provide the DBMS with ccntrol and management c¢f the
data elcsments by supplying the DBMS with <the descriptionms,
definiticns, 1locaticns, and crcss-raferences of +he data
€lements. In turn, DBMS rescurces such as file structucs
and access methods are made available <o the DDS. Because
the dependent DDS is designed and implamented tc be
DBRMS-specific, +he portability of <¢this type of DDS is
restricted to installations having that particular DEMS.

C. SOFTRWARE INTERFACES

The software interface pprovides a formatted pathway,
enabling the DDS to provide a s2t of data attributes to
c+her software systems such as compilers and Data Defirnition
languaga (DDL) ©processors and enabling these systems %o
retrieve and update information in the DDS either statically
cr dyramically [ Bef. 6].

The static interface 1links the DDS with another system
indirectly via the ex*raction of a file of fcrmatted data.
For example, <*“he TIBA enters into the DDS all pertinent
transactions to describe the databass. After reviewing the
accuracy of +his database description the DBA activates a
DDS ccmmand, say GENERATE, ¢that uses this descripticn to
provide a file containing DDL translates this generated DDL

18
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intc a schema £:ile <ha+ *he run-+ime uni* of the DBMS czn
access,
Static interfaces 4iffer depending upon whether <“la

T~

R

h

interface +the DS wit user-written proqrams ¢t W
vendecr-stpplizd software packages. Static ip%erfaces for
frograms written in languages such as COBOL and PL/1 prciuce
£il=, recerd, and database dsscrip+ions <£for +*hk2 user
rrograms frem the DDS. These interfaces feazure edi% cara-
kili+ies, forma* ofptions, 2nd varicus othsr £func+ions *o
paks the interface mcrz flexible. Static interfaces for
softwars packages such as DDL processors, commutica*ion
monitcrs, and gquary processors, produce forma=zted sta*temernts
foer +hcse packages or create sgecially enceéed control £ilaes
£or their use. The options for customizing the interface
with these “ypes of scftware rpackages ars more limited “har
are tr2 options provided for interface with usez-written
programs., Also, tlese packages generally have more rigid
language fcrmats and the interface statements are usually
used cnly ty the DBA [(Ref. 6].

Static interfaces are frevalent because cf +their
utility, compatibility and efficiency. The s*a*ic DDS can te
made compatible with wmany versicns of other software pack-
ages (i.e,several Jdifferent LCBMS's) and carn be develorped
independently of the source c¢cda of particular software
packages. A disadvantage to the user of a str.ic interface
is *he extra effort <that may be requirzed *o0 generate and
cataleqg data for the CDS. Plus, the static irterface i*self

o2

has nc capability of updating the data of ¢
which i+ interfaces and therefore data irn other systeas can
kecome inccnsistent with data in the DDS.

e system with

Dynazic interfaces provide direct access of the DDS to
cther sof+ware modules. This direct access is commonly
achieved by high~level interface commands +t+hat shield the
scftware package frcr the fphysical details of <the DDS.
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'{; Dyzanmic intsriac:zs previis corsistincy con<trol and cizotili-
53? “izz Zov rpe+h uplate 2nd ratrizval, Jhanges =¢ <ha 337 :iz-
fﬁ autcwmaticelly reflac*ed i *=a% nex=t szxzcu*ion »I =z Zhi=-
(f. Wwar2 packages <o which tha DDS i1s Interiacel. A s2Zf%yzzs
'ﬁ? rackag: can directiy zzrriev: 22d updatsz dat: stocr=zd ir zhv
:\E DDS. Tcr 2Xxampla, a CO30L pPr:procssSsSOr can ozwrizve f£ils
iﬁ dscrip=ions f-oa *he DDS and update <ths DDS <o -zflact =<hs=
F) n=w cempilation da+e in *he ZLd=3atifica+tica of invekiag
jg; Tl 21 -szzusszis by scfiwars packag:s f3z dzsa iz
;ii =zu*=2d zhreugh =he DILS by a dyaanmic iznzsrcfac= Zunc-=ion, so
N the security and validizy checks of <+he DDS arz 2lways
L azplied [Ref. 61].
E:j Use ¢£ a dyasaazic interface incurs signiificart ovarkhcad
M}: due to the size and complsx structure 0€ <he DDS.
&.7 Applicaticn davslopaent suppor* aids, sSach as IZzprccasscrs
.5 source progralm maracsrs, and design aids, generally can
'\Q aZfcrd this overhead becauss rTasdons: tias 15 not critical
;: tut on the ctaer hand, 2fficiznzy 1z critical fot
) s

. transacticn-procsssing systems (i.2. 3 query r-ccessor) +tlhat
t

v w=ference “re DDS., Tc reduce the potsntial ocviri<ad, common
éé queries ray be preccmpiled and stored in <. DS or +hs
NN sof-war: packages can ratrisv:a all ths da+*a =c<guired for a
N +-ansacticrn at once and therefore future accssses for this
é? ransacticn bscome mamory lockups.

oy

o L. CCNVERT FUNCTIONS

.\4

_ The in+egration of£ a DDS inzo it anvizonment is
i:?j pzovided ty convert fuacticas. Thes2 func*ions alleviat:
‘QEA soms €¢I the problems enpcountecs2d in iai4ially pcpulating 2
‘1; LCos. The convert functions c¢f 2 DDS scaa scurce preqrams,
o dztabass discriptions, anéd +*esleprocessing envizormsnt
§§ dzscoip+icns and autcmatically produca mazin*enance <4rars-
35 gcticns. Ths DBA will s=z=21. have *0 <sccuzinize +hes=

S

%

i
»

2
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S5 CIaVvFaTiCnS 1z324 Lrn EeusScE TIS3Tans T2 1neInTItllil, TiET
(% =hz [BA Wwill Zind i% necszsseary tTc cn=age 2:tiils 1o onamr o of
~ .
> t>: tr:ngzcicns i nfixz %c Impoz: z-andzzdizacio-,

.
SRS -y £ - = P mAr e So bz Zearn e
LON Cen73r< func=icns azts o0ff:2r=d to convszrs Ifz%z Ir-sx D2l
LAY

L] . - - - -
S0 yszr-wriths o] ns and frem =z 23MS a4 L<s z=13<=4 cearc-

o]
]
fo )
%
n
[]
()
i
}
1}
-0

NS
M faclli*+ias  fav ssvaral oregramming linguigss ~.3.,CC2CL,
7

- - - -~ - -7« -~ “ - - - - - M - - - - ki
<~ ZL/1, zss:<nmzl:zrt), 25 w:ll as f£o: 23 DDL »9oTsczszzoz 3nd

Zapart writ 2z of 2 givan

y
o
CON

-

DE v
sigrnificarn* charactaristics: 1) =<hsz con<zn%t c€ 4h= genezziezi
- -
2 - a o

:}i t-ansacticrns, 2) “a2 input £ila, 3) =<he ccmmand ov=icns, aal
?E 4) *he zcurc¢e pregram analysis, The data 2ic<iciary m2incz-
. nancse +transac+icns that ar:z c-eeted by convsrt funciicns
-2; tsually alsc con*ain thz2 relaticonships betwzazn data sntities
i? (2., Lstween a reccrd and an el=m2at) 2aadl most languags:
if clauses. For exaddple, =lem=nt <ransacticns gerera+=d by =
nes . CO0301L ccnvaz+ fuacticn czptuse da%a for +h2 DDS fxcm ths

a

o~
3l

pTa3gram's 0CCORS, ©P laus=s, A ccrnvert

oy 1 c
] N .
o fuacticn is zensidare +*+0o be eguivalent if +*he DDS can
.‘xi . 13 F] .
Lo r:gznerzte =hkz inpu+ source daxa zscription f-om <hs DDS
o
oy

e

da*ta. The ability *+o analyze th2 data of source programs
-

can maks the DDS a2 valuable tool fo- auditizg adharsrnce tc

e

C v
’fQ scf*ware «ccntrol techniques. Tka DDS <car d2tsct anil
i

jg disclecs? inconsistencies in the names, formats anéd clauses
BeY
)

(comments, initial values) of *th2 record d=fizi+ions usa2d ir

Y

.

sevaral pregrams and +<he <corresponding s+<andard recor?

N definiticns in the DDS [Ref. 6].
-\-:
i~ E. ENVIRCNMENTAL DEEENDESCY

e

The environmental dependerncy characteristic of a DDS is

NN

2
PR

detarmined by its reliance on a speciiic hardware

Yelerey
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5
# -

W 21

T



_;; coniiguraxicn, 2a og=zra=ing sys=Tsza, 13 DBAS oz 3 oL tTe-
ﬂHﬁ ¢:~sing 20ni=o-., The DTS siaculd b2 abl: %0 opszz2-=: - L.
-. 2nvirenm=ats with onc lass of 23f8iicizacy and fa-c¢c-icrzllite
‘f_ tut a% =hs srsss3ne tize <his is nct a<tainzbl= [R=2£f. 6].

j& Tze erponunt ¢ enviroanrental d=pendancy beswzsrn 2 027 anl
53 a D3NS is dszermined b

o
y “he 2=zgrge o which <th= DIS z:liszs
arnagan:nt s2rvicas znd 2= zcurce o7
o]

fi‘ IVDITZINDENT, D34S-APZLICATION, and ZM32DD3ID zpr-cachss,.

o In ths IUDZTPENDINT apcreach, “he DDS is zutcacmons. Ths
&, DZYS main*ain3s i+ts own source of dJaza ard “hs DDS usss nenz
E&E ¢Z =<he CEMS u+tilizi=2s for providing da=za é&ic*icazry narags-~
'§§ zznt functicns. The kbensfi<s of <his zpprcach ars “has i<
'\i aek s  tha dicticnary more portable and will probably Hs=
A poszikl: 0 us2 tha dic*iconary ¢z a varis+y 2% hazéware ani
EE cperating syst2a configusaticas.

*ﬁ In =k PLI s t¢ the

3

CATIOY ap»precach, “he DDS appeoa
d

atabasz. 22 D34S maintains its cwn

e
*
[eTHNN & |
Wwoow
o £
[T Y]
h A
n
L.}
(=2 (]
in
ot
v
[$]
[ e}
ot

sz and thzsa arz sevarats €-cm +he DDS.

.:l“ 2
4
(22
1]
(@]
n
n
(=2 =1
(13
=
[
l.‘
o
‘ .
[}
n
{0 B 4
H

R . cvide most ¢ the DDS marageasnt €furc-
}a: tions, Lu* da<a is defined separacely <for the DBNS and for
j‘ the DIS. The DDS will ints-face dynamically wi<h caly cns
EU L34S and iI+s relat omponants, but ther: can Lke static
;é intzrfac=s to other DB¥Ss +*ha*t op2rate with the =same
o hazdvaczs.

fody

In +he EIMBEDDED azproack, <*he DDS is ac*ually a ccago-
nant of “he DBYS. Ik
“ien 9% t*=z DDS. The DBMS u=ilitis:s previdz <the DDS

mznagensns facilities and “h2 D32¥S uses +hs DDS +

tis azpprcach provides coaplete integra-

e
R NN
. . i e "t

"';'

L0

c
accese ¢ stored datatases. No other internal direc

. tn,‘,.o.

v exis+t <€e¢r the DBMS, =aad its relateéd comperznts rely
‘.I‘- - -

TN ccnple~zly ou <he DLS Zfor dacza. for exampls a gquery
~

o fTOCessor  extracts user visws from the DDS and ihs DEMS
A

‘i
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e 3

Eﬁi applies integrity ccrstraints specifiad in *he D0S f:fcrs
33ﬁ s«oring a da*a elemert.

D The TBA needs to dzcide wha*t funciions this cowirsal
12. tnol in a database ervirorment is to psrform. Tha 2331 #4111
:s& have tc evaluvate the pros and ccrns of cach function =h2* has
':E keen discussed and *ten weigh them according =¢c th=2 ralazivas
e importance cf each function tc the DBA's envircnzen<*. For
{;{ example, dces he want the scftwars intarfaczz %c link *o
ﬁé; cther systers statically or dyramically, how much does he
jﬁﬁ want the ccnvert functiorns tc do automatically, wha*t price
s

is he willing to pay for +this servics, and what reliance

G dces he want the DDS to have cn the hardwara configura*ica,
‘:Ej an orerating system, a DBMS, or a *eleprocessing monizer?
- _'.\ .
AR Cnce *tlese questions are answer2d the DBA must bPe sure *that
;3 the fuacticral -equirements of his environment have bsen
D met.

N
f;;f F. CCNTENTS AND LOGICAL STEUCTURE OF DDS
(. A useful DDS will contain more than merely information
'ﬁﬁ about data. It 4is desirable that the DDS represen%s such
\i; system rescurces as ¢{ata, hardware, sofitware, transec+%ions,
=~ ferscnnsl, and documents. Entities, attributes, and rela-
)f +ionships associated with these resources are presented
2t below.

Ny

2? Lata resource informaticn should include the £cllcewing
o entities: data elenments, da*a groups, schemas/subschemas,
:“ reccords, files, and databases. Attributes for these enti-
2@ ties must be determined by the anticipated usage of +he DDS.
fﬁ [Ref. 6] suggests <*ypical attributes <for the data element
:2 entity and these appear in Table II. These att-ibutes have
?{ teen chosen fronm existing ccmmercial data dicticnary/
‘iﬁ directcry systems. A+tributes for the file entity have been
::% suggested in the SPLICE specifications (Ref. 10}, and arpea:
o in Takle III.

®.

7.
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TABLE II
Data Element Attributes (from Allen et al 1982)

Type Languagg names
Range Repé+ifions
Length 88 Levels
Unit of Measure Xe
Usage Defaul“ value
Display fecrmat
|
J
TABLE III
File Entity Attributes
ile name Format (aeg random, bin)
Ioc=-t.or.~ Access cqn-:o
Size (in bytes) Access security protec+ior

Relaticnships are associaticns betweern one or mcre data

entities and are also a function of

Figure Z.1

anticipated wusage

is a possible network struc-ure relating data

entities., This structure, impleaented in “he approrriate

CBMS would provide answers tc¢ the <£following queries via

conventicnal query lanquages and processors:

e "List *he record layout (all data elements and keys)
fcr the Master Stock Item Ref2rence (MSIR)?2"®

e "Rhat locations in the n2twork stock iten
5965-00-255-369¢, resistor, fixed, ccmposition?®

o "ghat files and records contain +*he data elemsnt
NATIONAL-STOCK- NUMBER?"

o "Whc is the manufacturer of par:t-number 248wW-2u-pA?"

24

GG S G G S A S O T R AR S Y LR NS S LR th B A G W

.....

[ E L L

vy I




o
VAP
“ .

@1

%
L “A..\

AL
A )
..‘ U. -

-

2

R

XX

§CE

« s 1

5

. '.A.Ar.‘. . .:_"

—

‘
N

.'S.. e

.,‘
s ."c' .
o e & %y &,

o

SIS

~
N

'.l :I .l

I',,
gl

oIS

‘
.
S

XX, xS
AR RN -

)?‘.
-.. n.l

"
LA NCNEA

YY)
»

q.

{I
LI )

h Yy

P}‘d'" LACA

<%

K

B, 8, 0 R, 80
BN AR
AN A N L NN

B4

S S ST A i A

FRRBSSI

AL GIEAMCADGE AR D g LN AN SN e, g gt G eh ghil a8 a3 AND AL aAE i SO AL S0 il guiir g LN ol R o ol
Eall A B 8 - AT R TN A T T e T e . AN

A T

Frcvacacca o=t

l SCHEMA
! |
y b
S + Y L. +
DATABASE | { FILE |
.......... * +----------+

+
1 RECORD

¢
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1 GROUP l

Figure 2.1 Logical Structure Describing Data Resources
(from Schniadewind and Dolk 1983).

Hardware entities and attributes identifi=d in [Ref. 10)
have teen specified as part of the Configuration Management:
System (CMS) £for SELICE. A selective sample 4is shown in
Table 1IvV. The DDS could be of value <regarding hardware
resources if it could display “opological informaticn abcut
all or part of the SPLICE network. One loaical structure
which might provide this «capability within a conventional
LBMS ervironment is civen in Zpn Figqure 2.2 (Ref. 7].
Fossitle gqueries might include:

e "Hcw many terminals are located within each LAN?"
e "Ihich LANs have database processors?"
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Entities |
Erocessing systen
Seccndary stcrage
Ccmpunications sSysten

TABLE IV
Selected Hardware Entities and Attributes

Ccncentracors
Tecminals |
LAN I/0 peripherals

Attributes
Type Features
Model Descriptiorn
Model number Docu. refsrences
Serial number Usa%e by si*e
Mfger's number Cos .
Source Maintenance activity

Reccamended software entities and attributes from
[Ref. 10] are summarized in Table V. One possitle logical
structure for software, transaction, and report entities is
given in Figure 2.3. The advantage of +*his kind of struc-

o

ture is *ha*t one can extract data flow information from i
relatively easily. Thus a query to th2 effect of “censtruct
a data flow analysis (input files, mecdules/transacticrs.
cutput files, reports) for the APADE system" should be
reasonable o imgplement. Inclusion of these rescurcas in
the DDS contributes greatly to the viability of “he DDS as a
systers analysis and design tool.

The LDS can catalcg documents other than repor<s. A
summary of entities and at*ributes for various kinds of
documents is shown in Table VI [{Ref. 10].

FPerscnnel is ancther rescurce which can be represented
in a LDs. Informaticn about users, account numbers, and
access authority may have important impacts on security
consideraticns., DBAs could find it useful to have access to
data abert programmers, analysts, and the programs/systems
which tltey are responsible for. Because 0f the diversity of
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1R Figure 2.2 Logical Structure_ of Hardware Resources
e (frcm Allen et al 1982).
x ’
2
X possiltle relationshigps between users and other resources in
‘fq the DDS, nc structural representation will be addressed. As
e N e .
f:. with +rle other resources discussed, the applicatle
‘. relaticnships will e a functicn of the intended usage of
-, the DDS.
X
O
v 6. TINPACT OF A DDS
CADA
2T It has been stated in the introduction that <there is
]Q} increasirg awareness of the importance of data as an
:f? organizaticen resource and a recogniticn that it must be
%
o
0.
e

o
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Enti+ties,
Operating systenm

Envircnmental sy

TABLE V
Selected Software Entities and Attributes

Cperational support systenm

sStern

Applicaticn software
Attributes
Frogram-1id Dats relsased
Fevision number Product number
Revision ¢ate Source
Date compiled Fea*ures
Iyge of c¢cmpiler Documenta*ion
Patch level Usage
Change level Cost L
License Mainterance ac+tivi+y
’----------’ ’ .......... + *-----------+
|___FILE {====->| PROCESS |<===-= PROCESSCR
v {
L R R - tovsocccnacaana- +
TRANSACTIONL 1 REPORT 1

Figure 2.3

Logical structure for Software, Transactionms,

and Report Resources.

centrclled as carefully as
crganiza+ion. #hen manag

data rescurce by reccrding all information about i+,
impose controls over the

then tegin to

resource and to develcp standards for its use.

the data resource

"
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cther major resourc2s within the

ement has gained control cf the

it carn

availability of the

In this way

can be managed to the best advantage for
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TABLE VI
Document/Report Attributes

—
-+ .

o
N Name Source
"o Ncmtber Featugpe |
g Product numberz Descrip*tiorn
w7 Release date Quantity
o Revision number Cost
()
0
A0
i)
.J.:
"N
.
AN . . . . .
‘ the existing infcrmation syster and can be effectively rede-
} » floyed tc weet changing information requirements. To ottain
f: *+his control of the system resourcss, a2 DDS was descrited as
:i- teing tkte <software tcol that will help fo iasurs <+he best
- _.__r
;' use cf +the system rescurces.
;ﬁ In “he process of gaining ccntrol of the resource, indi-
2@ viduals will lose the freedom to define and use resourcss in
*“.’ L3 3 L3
" their own way <o satisfy their needs alone. In returr for
{ . this loss of freedom, the user will have access to accurate
Y infcrmation about the definitions and usage of all the da*a
¢ contained in the systen.
—'\' 3 .
Y A DDS improves a Database Administratcr's control over
| e
3' the design and the use of the database. A DDS erables hinm
;33 to ccntrcl and document the formulation, meaning, and usage
e . . .
e cf data structures. t enables him to evaluate existing
22 data redundancy, provide accurate da*ta definitions for
°® irclusion in pregrars, and it enables him to insure +that
53 managemert's requirements for data standards are obeyed.
a$ The mcst important benefits are that the DBA will be akle to
:3 assess qtickly the iwmpact of any proposed change *o commorly
® used data and to estimate the 1likely cost and time-scale of
;e' any such change. Curing *his changeover, *he DBA can Le
-
L4 .
ﬁp assured cf completeness (because the DDS will show all the
o
"ot frograms, files and reports affected) and accuracy (because
a7
o *he [LS can generate new coding to reflect the change).
-.‘|
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Tke systems QJesigner will be able +to use the DIS 225 =

central scurce of infermation. I+ will allcw him +o nake
use of data that is already available and help him “c aveig
duplicating data definitions, <hereby preven*ing rszcéundarcy
ard inconsistency. The DDS can generate data filez +o b=z
used €for system %esting, enable him to check *h2 contents of
data files produced during systems testing, =and prcv
desicner with documentation of the systen.

Application programming wmanagement will be able <o
enforce data definiticn standards by insis*ing that all data
definiticn coding is produced by the DDS. This will also
rake it easier to control the implementa*ion o0f design
changes tha*t arise during develcpment. For the application
fzogrammers themselves, much of the *edium of writing large
anounts ¢f£ coding will be remcved. As the DDS beccores mcre
invclved, greater amcunts of coding will be generated Lty the
[DS itself. Further, assistance with the gensraticr of test
data and the checking of results by the DDS will reduce
applica*ion development time a2nd improve the accuracy of the
finiched prcgrams. Cnce maragement has used the DDS to
assess +le impact of a propcsed change, the task of amending
the applications can rroceed with increased confidence. The
CDS's cress-referencing will show the maintenance precgrammer
frecisely what programs will be affected by a particular
change. As programs ar2 constantly amernded, the DDS can te
used *o record the changes ensuring programaing management
contrcl ¢f the progress and completeness of the change. A
frig impact that the LDS has c¢n the current system 3is “ha*
tefore allcwing tte changed r[programs +to replace the
froducticn versions, <the DDS can be used ¢to0 generate tes-
data and check results.

The cperations department will be impacted since it will
ke aktle to maintain tte privacy of data by reference to the
DDS tc check who is allowed to use what data. The DDS will

30
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aid the department in the creaticn of Jjob centrol lznguags

rarameters,

cutput,

In summary,
2 DDS will thrave

I+ will

effcrt required

cf pvrogranms,

control of different versions of pro-ocoran

ernd disccevering +the source of invaliid data,

i+ becomes apparent that the intc-cducticn of
an effect at many levals in arn organiza*icn.
new tasks, bu*t in r2turn will <ceduce the
by svch activities as Jocumentation, ccding

crea*ticn of +test data £iles, checking and

auditing of output f£iles. The DDS will enable management %o

centrol éate
effective means

processing at all 1lavels and will ©prcevide an
of communicating da%ta processing require-~

men“<s ke*wesn user derartments, operations dapartments, and

the ADP department. System resources Wwill be recoagnized as

immensely irportant ccrporate rescurces and will be managed

and ccntrclled accordingly.
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III. JANTEM

. DICTIONARY

The need to manaceé data resources requires systewns =ha+*
identify, describe, define, and relate +he basic unit of
informa=icn, the da*ta element. The TANDEM Compu%er Ccmpany
cffers a Cistributed Database Management System (DLCBHMS)
called ENCOMPASS that handles this ne=ed. ENCOMPASS consists
cf standard software products: DATA DEFINITION L2 iGUAGE,
ENFORM QUERY LANGUAGE/REPORT FORMATTER, TRANSACTION
MONITORING FACILITY, PATHWAY TRANSACTION PROCESSING SYSTEM,
and ENAELE SCREEN CCBCL GENEERATOR [Ref. 11,12,13]. The
ccmbipaticn of these software tools works with the TANDEXN
NONSICP systems +o0 fprcvide a reliable and high performancs
system tha* is <capatle of accommodating peak worklcads,
kardware exransicn, database modifications, and application
grow*h.

The Data Definition 1language (DCL) is a language
processor that enables the user t¢ design and create a data
dicticrary. This creation takes place through a comkination
cf s+tatements and ccomands that can be used both interac-
tively ard in batch mcde. By using the DDL statements, the
user can defire or mcdify the structure of the datatase,
generate file wutility statements o create database files,
and rprovide source language data definitions output for
COBOL, FORTRAN, ard TAL ccapiliers (Ref. 13]. This
interacticn is illustrated in figure 3.1.

The actual DDL 1lcoks like COBOL and provides two *ytres
cf s*at2ments: DEFINITION statements and RECORD statements.
The CEFINITION statement i a data description independent
cf any record that specifies fields and groups. The RECORD
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Figure 3.1 Interaction of the DDL.

statement defines record structure and file at+*ributes, and
can refer *¢c a DEFINITION. When this happens the groups aznd
fields of tte DEFINITION are inserted into the RECORD state-
ment at the point whera the DEFINITION name is written.
Many RECCRD statements can share the data structure of the
same DEFINITION. This applica*ion of DEFINITION s*a“enments
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makes it easy tc standardize a data cture thrcughca< =

stzu
large catatkese. Tkis insures consistency of ncomenclzsur

)

and data tyres anong different rcecords, files, and rrecgrars.
The L[CL will +*ake every DEFINITION and RECORD statsm2rn= iz
the CCLL inrut file, plus user ccmments, and catzlcg thzm tc
form a datz dictiorary. The data dicticnary will t=s a
complete, centralized description of the data s<ructurss,
records, and files that make up *he database.

databass

fol

This data dicticrary will essentially bs
about the =systen databas=zs. It will pz-ovide a powerful
develcrment tool, a central scurce feor data dsfini+icns, and
complete datakase documenta*ion. There are +*wo main
functions c¢f the ¢éata dicticnary in <+he rzalm <cf <the
ENCOMEASS DDBHMS. First, the DDL data dictionary will
provide a database c¢f what kinds of informa<«icn are main-
tained, such as stock numbers, document numbers, <¢r routing
identifiers. Secondly, it supports ENFORM by providing
nformation to describe the file type ané access

=]

fv

o]

w3
[N

=]

ko Q
.J-

icn of the database. The query prccesscr cf ENFCRM
uses this mapping information +to dJdeteraine “he mcs+
cient way to access the database.

A fcature 0f <+he data dictionary, once it has been
compiled ty the DDL, is that it becomes a singlz scurce for
2ll data definitions in the database. This means that every
program that accesses a databtase can use dJdsta declaratien
source generated from the dictionary. Therefore, +*he CBaA
can exercise control cver the structure of the datatase.
The data dictionary also stores information in a form acces-
sible to *he ENFCRM (UERY/REECFT WRITER, so users can e€asily
prepare ad hoc dicticnary repcrts. One of th=s best fea*ures
cf the TANDEM data dictionacy is that separate data dicticn-
aries can Le stcred ¢n separate disk volumes for different
databases, This feature allows concurrent users of
different dicticnarjes to perform database interacticns
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withcut access conflicts that can cause bo+<+«l3nzcks

o
\ »
‘\‘.
;;: {(Ref. 13].

= Since w2 now kncw what +he data dictionary wizhin the

ENCOMEFASS DLCBMS is made up of, what it ©provides, whzz i+
pcoduces, and what i+s features are, w2 @must now

ﬁf questicn what can this data dictionary do fcr SPLICE

make-ur cf “he TANDEM dictionary will be evalua*ed 2ccording

{f to the tasic profile civen in the earlizr part cf <%his wezk.

o

o B. DATA CICTIONARY CCHPARI SONS

o
{ The fecllowing ccrpaziscn o¢f the below described Jdate

.“n

- dicticraries is intended <*o give a rough evaluation of the

ﬁa TANDEM product relative to what is cuzrently avzilaktle from

‘Ef ther verdcrs. In no way are we endcrsing a particular

_!; rroduct. The intent of thkis limited survey is +*o lock a*

,ij selectesd features offered by the different sof*ware packages

(S

f} and rote how the four products ccapars without making quan-

o tifiatl> judgements whethe: one or another is good, bagd,
{ supericr c¢r inferior. Tte information provided in the

j&; follcwing tables was derived from (Ref. 5,6,11,12,13,14].

fj The sectior bagins with a Ltrief ganeral descrtiptica of eact \
o cf the fcur data dictionary packages considered. \
) ;
> 1. Lata Control System (DCS) |
.:‘_ J
;3 The Data Contrel System (DCS) is a dictionarcy system

o groduced and developed by Cincom Systems Inc. The system is

. inplemented as an applicaticn prcgram that requires Cincom's

o DBMS whick is called TOTAL. LCS was previously referred %o ‘
;f as “he Cinccm Data Dictionary.

® 2. [atamanageg

s

t N4

oSt Latamanager is a free-standing data dicticnary

I...‘

;;. system tha+ is developed and marketed by MS?F 1Inc.

>
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o fam
o

Catamanager is +*he nucleus c¢f a faamily of preoduc+s. I

AN

contains tlre facilitizs for <creating and meain-zining

)

dicticnaries usesd in a traditional fils envirenmsn

PCatamanager also has dictionary query facilities

& repcr* genera*cr. DLatamanager i1s not +ied *o

[BMS and is capable cf interfacing to IDMS, AD
TOTAL and SYSTEM 2000.

NN ""_r

3. JIC Da*a Dictionary

There are twc versions cf <he DB/DC Ja+a Dicticnar

A R L AR e S i

a
which is a prcduct 0f 1Internaticnal Business Machires (IB

Corpora+ion, One versicn is fcr operation undar 0S5/VS anAd
the cther is f£or operaticn under DOS/VS. The LCB/DC Data

Dicticrnazy 1is 2 DErS-applica+ion prograas wi+*h ssveral

% SRR AR

managem<nt featuzes which have evolved since the procduct was
first released ia 1974.

4. [IDL Data Dicticnary

The Data Description Langquag2 (DDL) Data Dic*icnary
produced by TANDEP Software Products Inc. is a
LBMS-applicetion aprroach <that requires <th=2 TANDEM DEMS
called ZNCOMPASS. The TANDEM forma%t £or dictionary file
ertries was used in the preliminary DDS design proposed in
this thesis.

RS R ARSI

g e v s 0.9 vaw

P OO o

-

PPN IS I @I NN N,

.
0

LTS TR TR TX AW ’..r...‘_’f .("l'.'-’..f.‘q’ 'J‘ N Py

. , . .
N R ROV NN =y,



sak

59§

- e - . - - -

w103j-233d

sax

o w ap e - - - -

SStdROoJNd
sextnbsy

- e - s = - o -

suUITUO
pue yojeqg

ov-uon-u;annmmm-
szsinducy
HIGNYL

AJYNOILOIA
V.LYa T1dd

saX

S}

Wi0J-pPaxXTJd

sej}
SA/S0Q L1d
I0 SA/SWI
saxtnbey

2UTTUO
pue yojeg

250 8
SHALSAS
AYVNOILDIQ
viva d>a/ga

sSoX

s8X

uIoj-2913

sox

-—— e e - - - -

juspuedepul

- - - - -

auTTUO
pue ydjeg

"Oul dsu

YIOVNYHYLYA

sa)X

sax

arqeotrtdde
ION

ON

- W

TVLIL
saxtnbay

yojeq
*oUJ
swe33&s
WODUT)
WILSAS
T0HINDD
VLY a

ehitrrqed=n
ploniay

cwkuouks

T T ;abenbueTq
Kxand

3UTIUO

¢S3TIAND
dUTTUOD

sSkaa
Jo 3sq

oPON
Teuotye1ado

1o0puap
T T  Suey
abejoegd
21em330S

- - . T Gt . G A A W S TP e S T GE T L W e G e T D e D D e - e D L G D P D G e e O Y N G D MR G AR W o e e

suostiedwo) A1euoyIOTA eIeq
IIA A7dVYY

IXARARR
Y NI, — B

y 22 l0 0

IR A, "

NN XN KAAOR

WX, RN

Ls
Tt L4

RN YERERLERT JOTUNGR IR ool |




Y 2 aon = BN SRt saram g ate I et treiy

- o

‘-}%’

"

303, VAT

ny

se} sax s8x EL Y A OJ0H PV

- Ao e aecmne e e commcaccecemeeces | cecccrccnecrcanvconn et ecm e [ ce e s n e e - -

ciasn
sax sagx 1K) ¢ EED ¢ /Z3UnQ

D il Kt A R R e Y R I et il L e

sux sax s&}x sax |esdiysuotriyeray

" Tuotadtiosep | uoridriossp | uoTidriosep | uotradiiosap § .
oATiRl1IRU daTieaaeu SAT3RIIRU dAT}RIIRU ¢uotydraoseq

’sax ‘'sax ‘seox ’331 /udT3turyaq

T TKaITIoRr ) . ) T T TN T T T Rattwees | . ewodud
guad £it1TO®] £iTTTO0%®3 Y EL Kouvistsuoou]

EEY asa ’ssix asa *sex EE) /kouepunpay
T T T T T lueayTaa aesn | T TTTTTTTTTTTTYITTTTTTTTTTTTT
£3TTTo%Red |jpue {po3TwTT) F % & fo)-p Kyt1i10R3
asa a/da asa asza udTIepriea

D R e I o R B . B L X R e e R [ e et

38

8In3}OoNi}s
TeuUoT+eTod )TROTYDIRISTH }[ROTYDIRISTH NIOMIIN ey eg

) } SHILSAS T HIISAS amey
AHVNOIIDIA KVYNOILDId T08INDD abeyded
Ylvd 1dd Vivd Da/dd | ¥IOUNVHYLVA viva 21BM330S

- - R L A R S e Gy s R D R e S N R R D R A PR TR . A e e G S Gy D D G R G G ED W SR W e GRS WD e S e

(*3u0d) suostaedwo) KievuoyF3oTq eI Rg
IIIA 377dVL




A
LSRN

N ".

-,
"

s o
A S S

. .;1",1' .

- .
.
"‘l
.
'l'l

-yt

/8

X" SOANGE
. g

"

%

)

DN,

N A
Al S

o~
5 e
R

«
.."'I‘ “ﬂl' [

»

_. . N
".‘\J\J'--:.. ":

»

e

i\ \-‘:"-."n "l
D |

[ JR%

ad
{

. Pl

NS

LT 2 A
>0

PSS

.

LA SN

(7
b

o

@

C. AN EXPLAINATION CF THE TERMS USED IN THE SURVEY

SOFTWARE PACKAGE NAME: Name cr acronym by which thke D/ is

krown,

VENDOR: Name of *he ccmparny *hat markets the prcduct.
CPERATICNAL MODE: Mcée in which tha D/D operatss, razch o:
online.

CSE CF A CATABASE MANAGEMENT SYSTEM (DBMS): Note infercrces

to, ¢r reguirements fcr, a DBMS.

ONLINE QUERIES?: Does the D/D have online guery capability?
ONLINE C(CUERY LANGUAGE?: Eoes the query language reguire
fixed-fcim c¢cr free-fcrm gqueries?

SYNONYM?: Car a syncnym (word or abbreviation) be used as a

subs+titute for the data element idantifier?

KEYWORD CAFABILITY?: Car an element be iden+tified as a
keywerd?

DATA STRUCTURE: What da%ta structure is supported by the D/D,

network, hierarchical, c¢r relaticnal?

VALILCATICN: 1Is data validation performed by *the D/D cr by

scme cther means?

REDIUNIANCY/INCONSISTENCY CHECK?: Is th2re a specific £feature
that idertifies whether the data element is redurndant or
inconsistent?

DEPINITICN/DESCRIPTICK?: Is <there a facility £for defining

and/or describing a ¢ata element in narrative form?

RELATICNSHIES?: Is tlere a capacity for specifying +the rela-
tionship of a data element tc another data element or to a
higher level structure?
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13%? CWNEFR/USER?: Is thars a facili+ty fcr indica*ing au<hocizel

?ﬂ% users (perscns oOr prccrams) cr cwners of data elemants?

il AD HOC: Can the use:r structure his own rapor=ts, on an 23 hecc

‘E% . tasis?

N

& D. ACTIVE CR PASSIVE

L). The TANCEM data dictionary <€function within +the SELIC:Z
; Froject would have tc be categcrized as an active/3zpenden+

k\g DDS. Th2 reason for this classificazion is %*ha* <the sof+-

{k‘ ware rackage does regquire the Navy Supply System componernis

fi: to derend cn the DIS for their data, and is a scftware

;;ﬁ package +*ha* furcticrs mainly as a tool fcr manigpulating

»%ﬂ informaticn about data elements in a database. The depen-

4::5 dent classification is attached since <¢his software tccl is

:{j specifically +ailored to the ENCOMPASS DDBMS. Ir +his

é;} format <the DDS will provide <*he DBMS with con*rol and

:if management of the ¢ata elements and in return the DEMS

{ " - Tescurcas, such as file structure and access me+thods, will

et te made available to the DDS. Since the DDS is designeéd and

ﬁ; implemented within a specific DBMS eonvironment i%s port-

'E;: ability will be restricted to installations having this

) LBNS.

“S E. SCETWARE INTERFACES

L]

;b The software interface provided in the ENCOMPASS LCDEMS

138 is a static interface that 1lirks *he data dicticnary with
ther systems indirectly via <the extraction of a £ile of

F;i formatted data. The dictionary contains the descripticn cf
:;; the records within each file and identifies primary and
;;E alternate keys. The relational QUERY/REPORT writing
:f% language ENFORM uses <these as a template for accessing the
Ef% records. This accessed infcrmation will provide "mapfping"
S
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informaticn +to descrite the £ile typ2s aand <*o desczinhs iz

dztabasa, The gqguery pr-ocesser of ENFORM *+hen uses <his

informaticn to determine the most efficiant way tc 2crc2ss
the datakase, By surplying “hs scf=ware package *c i-tzr-

face witk *he deta d¢ictionary the user has acgquizsi eii+

[0
ot
0

capabilities, format cptions, and various o%*hasr fuac*icrn
make *the interface mcre flexibla,
The drawbacks in having static intec-faces and using

vendcr-stpplied software packages cempared ¢ =he cgpzicn of
ir a

using dyramic in*erfaces come in sa2veral areas. Ck
*he data in the data dictionary will not mean “hat the data
c¢f the system with which it interfaces will be zu“omatically
updated and therefore data in other systems can teccme
irconsistent with data in +the data dicticnary. Sof*wars
rackages canrot direc+ly re*rieve and update data stored in
the data dictionary nor are all rsquasts by “hese rackages
routed thrcugh the data dicticnary so tha+ secucis and
validity checks of the data dic*+ionary carn be applied. The
use of =static interfaces 1is ©fprevalsnt in the woerld of
dicticnaries because cf their utility compatibility, <ef€i-
ciency, and small overhead. Sirce SPLICE is largely
concerned with efficiency in performing transaction-
Frocessing, this static interface approach will ke a plus
fcr the preject.

F. CCNVERT FUNCTIOXNS

The convert functions c¢ffered by the TANDEM software
rackages 40 rot completely ma*ch the definition givern by
[Ref. 6. Convert functicns are described €first as teing
able to scan source grograms, database descriptions, and
teleprccessing environment descriptions and au%omatically
rzoduce maintenance transacticns that will spare the DBA
many hotrs of manuval effo:ct. Secondly, the cornvert

41
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ﬁ; functions are offered ¢o conver:t data frem both user-wriz<an
:5 rrograms and from a [BMS and its related componsr<s. Ths
- TANDEM DDL dozs not perform the first task but in ths =z2r-es
Ft of the <seccnd function i+ does operate very strongly as &
:f conversicn facility for programming languages ccscL,
:2 ) FORTRAN, and TAl, as well as fcr the DDL ccampiler ané the
) repor* writer of ENFCEM. The DDL compiler, once it has been
Aif given a list of DDL sta*tements, c¢an producs the follewing
S& files:

fl e a data dictionary

{v e a file u*ility program for f£ile creaticern command scurce
N e a data declaraticrn source for COBOL, FORTRAN, TAL

“g; e a schema report summarizing each record's s*ructure and
;ti each file's access keys

0 The ENSCRIBE file utility grogram (FUP) ccmmands will be
O used tc create the actual dJdatabase files with *he specified
53 attritutes. The deta declaration source generated by <he
:{ DDL is available either when the schama is first compiled or
{ ' ky accessirg the data dicticnary at any other time. The DDL
w2 will also provide <edit checking for all three scurce
ﬁﬁ outputs. For example, if the user programmer asks for COEOL
ﬁi source octput, the LLL checks *0o make sure that the schema
Sj includes n¢ COBOL reserved words, and will report what items
fi are unsuitable for thre selected language. ([Ref. 13].

t% The cuestion is what does all this mean for SPLICE? By
2o cathering all ¢f the various database definitions and data
jp. structure declaratior functions into a singls language, +he
? DBA gains ccntrol over the database design and implementa-~-
s§ tior. I+ also gives the DBA 2 data dictionary that docu-
ig pents the database, ard can be used in *+he ongoing precess
0 cf datatase management. With the data dictiorary being able
i tc regenerate ¢the input source data description from the
E; dicticnary céata, a valuable tcol for auditing adherence to
:& software control techniques is gained. This means +he data

g} o
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dicticnary within thke SPLICE

detect and disclose inconsistencies

and clactses c¢f the record

p-ograms and the corresronding standard

environment will be akle <o
in the names, £forrma<s,
definitions wused in sé&veral

RECORD d=zfini+icns

in the data dictiorary (Ref. 6].

G. ENVIFCNMENTAL DEFENDENCY

There are <+three 1lavels

between a data dicticnary

LBMS~application,

the deqree vwhich a data dicticnary

ard embedded.
dency characteristic cf a dat

cf environmen<+al
DB4S:
The environmental depen-

deperdzarncy

and a independsnt,

deterained by
DBYS for

a dictionary is
r2lies on the

data management sa2rvices and “he source of data used by +he

DBMS for access “o stored databases [Ref. 6].

The data dictionary within the

TANDEM schema would bs

classified as having UBMS-application characteristics. This

2llcws randcm processing, on-line updates, query processcrs,

and Tepor:t generatcrs to
DBMS-application methcd used
gqueries and special reports
that da*a
dicticnazry data
[BMS ratter +than having %the

redundancy can be
descriptions

descripticns. The
approach is that

designed and implemented which meets
the SFLICE informaticn resource

drawbacks c¢f this technique

dicticrnar

test advantage of
a customized data

efficient. The
by TANDEM means that "ad hoc"

be more

can be processed quickly and
avoided. It also means that
can be used direc*ly by the

DBMS data
the DBMS-application

dictionary generate

dictionary can be
the special
environment (Ref. 7]. The
makes the

needs of

are +hat 1) it

less portable sirce it is tied to a specific DBMS

and 2) it fcrces the user to buy and support this particular

DBMS scftware.

Applying this *o0 the SPLICE precject,

these

drawtacks are negligitle since the project will be using the
ENCOMEASS DEMS provided by TANCEN.

ST
() B
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B. SISTRIBUTION CONSIDERATIONS FOR THE DATA DICTIONARY

In a distributed databasz environment there are a nuntac
cf opticns for distrituticn of the data dictionary. Aivhin
the SPLICE system every lan will have a databass maragemsnt
module fcr cen«ralizeé contrcl cver the data. Thsze a
distributicn of datatases within a 1lan [Ref. 4]. Th2 3
dicticnz1ry in +the distributed environment itself beconme
distributed database. Datalbases may be distrilkuted cve:
entire SPLICE netwcrk angd the database furnc*ions =2
centralized within =ach 1lan. Th2 goal here is tc sati

n
h
g

contrcl and integrity of the data within the network.

I. T[ATA DISTRIBUTION STRATEGIES

The system architecture and the network databasz manage-
pent system software de+srmine the distribution strategies
which may le considered. There are four +types of distzibu-
tior strategies for ccnsideration.

1. Centralized-a single ccpy of the database is located
at cre node.

2. Partitioned-a single copy of the databass |is

i
ccoprised of disjoint subsets or partitions 1located at
a

o
varicus nod

Se

3. Replicated-there are multiple copies of the database
with each node having a ccgplete copy.

4, Hytrid-there are multiple copies ¢f subsets of the
datalase where each 1node may have 2s many cf <the
Fartiticns ¢f the database as necessary.

Thece are different advantages and disadvantages %*0 =2ach
cf the fcur distribution strategies mentioned. The primary
consideraticns for discussicn are reliability, data s+crage,
retrieval and update response times and varicus ccntrol
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mechanisges ard tradecffs in <ei+ther scftware or communica<icn

costs,

1. Centralized

The centralized dJdatabase concapt has simrlicity as
i+s major advantage. Contrcl and update preblems 2:re mini-
riz2d since all the data are 1locat2d at a single node.
[rawbacks of this strategy iaclulde pctential prcblems of
r=2liakility or availatili+y. If +he central nods fails, the
system is dewn completely. If there is a tigh volume of
communicaticns with the central ncdie, there may ke toittle-
necks which slow down system respcnse tinme. Depending uror
the axcunt cf sacondary storage, there might zlso be a limi-
+aticn cn the possible size of the database. Thesa consid-
eraticns are applicable to =ach lan but are nct cf corncern
for +he SPLICE syster as a whcle,

2. Fartitiore

{1V

With the partitioned database distritution s*rategy
+there is still orly cne copy of the database however, it is
divided into disjoint subsets or parti*ions which are
assigned tc particular nodes in the systenm. Rith this
apprcach, +the size of the database is not limi+ed ¢tc the
amount of secondary storage a* a ca2ntral node bu%t is the sunm
of the tc+al s*orace available within all nodes of the
syster. Retrievals and updates present less of a procblenm
since trey can be directed to the particular node where the
data are lccated. Access to the local database partitioms
lessens the possibility of bottlenecks ard may reduce ccamu-
nicaticns ccsts. If the requiremants are €for data lccated
cutside cf the local node, conmnmunications costs are greater
and “te delay in resgcnse time also increases.

The benefits of the partitioned approach are highly
dependent ugpon the lccation of +tha data cequired to satisfy

45
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fﬁ user regues*s. This is alsc¢ knewn as locality of r=f:sr=3ncs,
:Q There is a high degree of locality of reference if thsz 3dazz
. is par+i*iored such ttat the data a%t a particulac =noiz is
?i used almcst exclusively by users a*+ +that ncds. IZ +his is
ol nct op+imized, datatase availability is 1limited in <hs
o systen. With the parti+ioned approach, =celiabiliiy <cf the
Y system 1is improved <c¢ver the centralized approzch becausa
E} failure a¢ cne node cnly causes a performance degrada+icn,
gf not fajilure of *the wlkcle systern. In contrast, +“hzs avail-
‘ﬁl ability of <*he entire database is 1less 1likely bscause
2 failure ¢f any node in *he system is more prcbable <than
Sh failure ¢£ *he central ncde in the systen. The partitionad
1:f strategy is most appropriate in a distributed envirorament
i% where +*lere is a liritaticn on secondary storage at +he
: central ncde, vwhere reliability of the system must be
X imp-zoved, <c¢r where there is a possibility for operating
Zf efficiencies to to be gaired. A high degree c¢f locali*y cf
:% reference in da*abase access patterns implies that opesratin

{‘ . efficiencies can be gained through pactitioning of the data-
2 kase. Within the SPLICE environment, determining the
i: cptimal partitioning strategy to ensure system efficierncy
;E poses a difficul% prctlen.

‘, 3. Beplicatsd

& In *he replicated distribution strateqy each node
é within ttke systenm is allocated a complets copy cf the data-
_, base. The network database management system is responsitla
i% fer cceordinating the multiple copies of the databzse bu+
~e there is not a problem of determining which ncdes have which
:§ part of +*he da*abase as there is with +the partitioned
\Q' apprcach. The replicated approach is most advantagzous in
i the areas of reliatkility, availability and retrieval
_ff respcnse tinme. As with the centralizsd apprcach, the size
:i cf “he datalase may te limited by the size of the seccrdary
% u6
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storage at each node. Faster response times €cr usst
requests are possible because ther2 is no need to gc ou=sid:
= of a pacticular node for database access. This also Zarclie

S

{;? that ccmrunicaticn costs would be cheaper as mos= nzLwcerk
o communicatien wculd be localized. With <+the <replicated
33 apprcach, =weliabili+y is high in terms of data availability
B and if a particular ncde fails, there2 is nc lost pcrticn of
O the datatase. Another copy ¢f <he complete da*tabase could
f}é ke generated from a xeigﬁboring rode, This simplici+y of
o backufp ard recovery creraticns is anothac of the advantages
(': cf the replicated aggroach. If a node within the systen
D fails, there must be controls ir <+he updates tha*t may be
fﬁs perfoermed +c maintain the integrity of the database. This
tﬁﬁ is tc =say that independent updates of separate nodes must
';& not ke allowed or there will be likely data irconsistencies.
-q? lockirg mechanisms must be employed to ensure data
’;ﬁ integri+y.
-{g The replicated distribution strategy is mecst appro-
("" . rriate where the datakase is no* *oo large, reliability is
R critical to the syster and inefficiencies of updates can be
fﬁ accepted. This implies a retrieval-intensive database
}%' systen. The amount of c¢verhead for communications and
.jﬂ frocessors n2eded because of synchronization and control
“Eg complexities in a reprlicated system is dependeat upon the
:ﬁ level cf cecnsistency required. Within the SPLICE system the
u : data dicticnary should be fairly static c¢nce implemented.
® #ith c¢nly 1limi*ed wupda*e reguirementis, the replicated
e s-rategy for the SPIICE data dictionary is the reccmmended
%iﬁ apprcach.
::3 4. Hybzid
;3v . . The hybrid distributicn strategy is a combinaticn of
!;g the par+iticned apprcach and the replicated approach *c data
w&j distribution. The database is partitioned into disjoint
}53 47
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subsets hcwever, this strategy there may be szsvsral
replicated partiticns. Each part of the databas= «can b=
r2plicated any number of times and each node may have zha*
por+tion of *he entire database which optimizes performancs
at that ncde. This s*rateqy, if p-operly implemznted with a
high degree of loccality of reference, should lizpi+ +he need
for ncde tc node ccmmunications thus reducirg ces*ts and
roten+tial communicaticns hottlenecks. The hybrid strateqgy
imprcves the reliability of the system over the strictly
partitionred approach. The key advantage of the hybriAd
apprcach is flaxibility ir how +the data are stored. Nedes
with lirited secondary storage may tailor thzir

for functicnal optigization whereas nodes which
high degree o€ reliability and faster response tin
duplicate a larger pcrtion ¢f the database tc satisét
peeds,

Tte flexibility provided by the hybri appreach is
achieved a2t +he cost of system software complexity. The
retwecrk CBMS must not only keep track of where da%a exis+ in
+he netwecrk but it must alsc te capable of synchrorization
¢t the data uypdates. Query optimization and query
processing are nontrivial tasks in the hybrid environment.
Because ¢f the software complexity necessary to isplement
+he hytrid s*rategy, the gquestion is whether the flexibility
to be gained by this approach is worth the +*tradeoff. A
likely candidate for ¢the hybrid approach might be a systen
with a large database that has oanly a few ncdes carpable of
handling a replicated approach and where high reliability is
essential in the ncdes which have +the secondary storage
capacity *to accommodate a large portion of the da%abase.
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J. EIXAMELE OF TANDESN DATA DICTIONARY PILES

The follcwing sclema consists of 20 objects (18 A=zZini-

tione 2and *wo <r2cords). These objects will be used +

o

construct an example <for the SPLICE dictionary and &
r2lated filzs. (Ref. 13] was used as a forma% guidz 2nd fec
explainaticn of *he files which £ollow.

-~

)

2COMMENTS

* Dccup=nt Yumber uniguely identifies requestor, da*e and
* local serial number,
LEF LocNgM | HEADING "Documant Number"

02 Service PIC 1A.

02 Unit I¢é Code PIC $(5).

02 Julian date PIC 9(4).

02 Serial nunm PIC 9 (u4).

* National sStock Numlers are c s
* catgorizing itemps by individ

laf ied by groups
ua
* uniquely indentifiecd within the
ING
9 (4
*,

if

charsacteristics, arnd

Pederal Supply System.
N

”

).

i
DEF NSN HEAD at'l stock Numker“.
0 Fs¢d Sup Class PIC
0 NIIN TYDPE

1 =10

[(1,9]

Document Identifier which indicates the gur ose arnd use of
*+he document (i.e., requisition, refsrral, follow-up,
status, etc.L. The Cocument Identifier is a mandatery
entry cn each milstrip document.

CEF LOCID PIC AXX HEADING "DOCUMENT IDENTIFIER"™

* % % *

Routing identifier is used to represent the address of the
intended zecipient cf the document; to denote *the actual
coneigqnor of material; or +o identify the supply activity
originating the action. .

CEP ROUTID EIC AX9 HEADING "ROUTING IDENTIFIEER"™

% %% ¥

* Porecast level of exgected demands for next quarter
* according to demand for the past six months.

DEF DMPFOEECAST EIC 9(u4) HEADING "“DEMAND/FORECAST"

* Minium items on hand to meet war reserve reguirements.
DEF RESERVATION FIC 9999 HEADING "“RESERVATIONY

ing level that is computed by adding demand during
re plus safety stock.

49




e

Y

ﬁ-:'..-..-cinot\uﬁ:gtv

DEF RECRDERPOINT EIC 9(U4) HEADING "REORDER/POINT"

* A managerial technigue used to_protact against a _sicckout.

* An_c¢rder can be cormputed, and placed so that th2 4deliy=rcy

: fﬁll arrive whsn a cectain level of inventory is =till
there.

DEP SAFETY LEVEL EIC 9(4) HEADING "“SAFETY/LEVEL"

: Eﬁmter of units that have cutstanding requisitions against
en.

DEF BACKOEDER EIC 9(5) HEADING ®"BACKORDER™"

* This gives the general categcry of a part, i.s., resistor,

DEF PART NAME EIC A(10) HEADING "PART/NAME"W

* The Media Status Ccde indicates the recipient of status

* and tte means cf transmissicr.

DEF MEDIA STATUS EIC X HEADING "MEDIA/STATUS"®

* This two digit algkg/numeric figure identifies who has

* inventcry and technical respensibility for an iten.

DEF ACCOUNT/COG EIC XA HEADING "“ACCT/COG"

* pricri*y combines tte assigned forcesactivity designater

* and the appropriate urgency of need designa=or and enables

: thg requisitioner to détermine the appropriate prioriiy
code.

LCEF PR1 EIC 99 HEADING "PRIORITY CODEY

* Expected means of transporting items, and received in

* shimgrent status dccumernts.

LEF MOTLE PIC X HEADING "MODE OF SHIFPMENTH®

* Naticnal Item Identification Code_uniquely identifies a

# line item within the Federal Supply Systenm.

LEF NIIN EIC 9(9) HEADING "NIIN“

A description of the types of units under which material

is issued.

by ONIT CF ISSUE EIC AA HEADING "UI"

*
*
DE

* Cost of an iter per unit cf issue
LEF UNIT PBRICE BIC 9(6)VS9 HEADING wOp®

* Numter of items of the object ger unit of issue that are
* physicelly located at that rarticular stock point.

DEF QTY CN HAND EIC 99699 JQEADING "ON/HAND™
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RS * PRIMARY-KETY = LCOCNU¥N

N * ALTERNATE KEY = NSN

f: RECORD TCHF FIL®E IS "$DATA.SOPPLY.DHF" KEY-SEQUENCED
(: 82 LIC TYPE DOCID.

~ < NS¥ TYPE *,
. 02 ACCTI/COG TYPE ¥,

Nk 0z LCOCNUM TYPE *,
o9 02 EIC TYPE *.

V:a 0z ERI TYPE =*,
Vo0 02 (CTY ON HAND PIC 9(4) HEADING "ON/HAND",

C * KEY IS CHF.DOCNUM,

X0 * KEY "NES" TS DHF.NSK.

. END

e

AR * DRIMARY-KEY = NSN
(' * ALTERNATE KEY = PART NAME

A RECORD MSIR. FILE IS "SDATA.SUPPLY.MSIR" KEY-SEQUENCED
2 02 NIIN TYPE *.

- 0z PART NAME TYPE *, i

iy 02 EUREOSZ CODE PIC A HEADING "PURPOSE COTLE"
X 02 TATE ACTIOYN PIC 9}“1 HEADING "DATZ LAST ACT™

Q2 TLATE INV PIC 9 ({4 HEADING "DATE LAST INVM

L 02 UNIT PRICE TYPE *, DISPLAY "M<zz2,Z29.99>"%,
-y 02 ¢TY ON HAND TYPE *,

- . 0z KEORDER POINT TYPE %,

" 02 UNIT OF ISSUE TYPE *.

o) 0z KESERVATION TYPE *,

=y 02 EACKORDER TYDPE =%,

by . 02 TLEMAND FORECAST TYPE =*,
{ - 02 SAFETY LEVEL TYPE *,

. 02 LEAD TIME TYPE *,

i KEY IS MSIR.NSN,

o KEY "EN" IS MSIR.PARTINAME.

5; END

) The Cic*ionary Definition File (DDF) is an unstructured
- £file ccrtaining only cne record. The fields tha*t have any
"R .

N meaning are NEXT-OBJECT and NEXT-TEXT-ID. There ace 5 ctter
;Qi fields *hat give DDL versicn irfcrmation.  The NEXT-OBJECT
o is a ccunter the DDL compiler uses to assign object numbers
b5 +o objects (the schema previously given has 20 objects-- 18
* ’

ﬁ definiticns aad 2 records) as they are en%*ered intc the
i~ dicticnary. This field will be iacremanted by one each tinme
) ar object is added and +this pew valua is assigned as the
T cbject aumber of the rnew object.

¥ The NEXT-TEXT-ID is used by the DDL compiler ir the sam2
‘&h panner 2as ¢the NEXT-OBJECT. Dictionary ccmments, PIC
-
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DISPLAY strings, arnd VALlU:=

gs, BEADINGS strings,
. are all tex* items. The previcus schema hzs

i+teral

-
1
1]

75 text items and therefore the tex* 'count standz =a< 7S.
Figure 3.2, shows how this file would look.

NEXT NEXT DICT IONARY
QEJECT IEXT=ID YEBSION
20 75 1

Figure 3.2 Dictionary Definition File.

The Cbjact Definition File (ODF) is a key-sequenced file
that contains ons record for every object ertesred intc the
dicticnary. Figure 3.3 shews this file according tc¢ the
schempa fpreviously given. The ODF file uses the otject
number from the DDF to identify the object.

nunber is £follcwed ky object name with an object type

The otject

(either ID *he symbc¢l for definitions or RD the symbol for
records). The COMMENTS- TEXT- ID field is used for
dicticnary comments associated with the entire RECORDS
(commen* lines +hat immediately precede a RECORD s*a%ement
in the DDL source schema). The values are assigned by the
LDF.

The Cbiect Build Iist (OBL) is a key-sequenced file that
contains one record fcr sach element of each object ir the
DDL schema. The records are identified by the object numter
that they received in the ODF. An eleazent numbar is
assigred that identifies each glement within an object. A
cocmplete description ¢f an elerent can be obtained from the
CBL record (i.e., the elements name, data typ2, size, offset
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Ny The Cbject Tex:t File (OTF) is a ksy-sequesnced file <ha+
3

ix contains cne recerd fcr each line of input of a dicticrary
o COMMENT, HEADING string, DISPLAY s:ring, PICTURE string, aad
{1 VALUE literal in the CDL schena. Th2 OBL liaks to %ta22 CTF
:j ¢n TE3IT-ID £ields, cre 5 mary. Figure 3.5 shcws a par+ial
sfﬁ layout frcm the previcus schena.
. ¢

C

>z

Iy

~4 TEXT LINE TX TEXT

2 NCMEER  NUMBER TE LINE

> 1 0 C  DOCNUM IDENTIFIES REQS
{ 1 1 C DATE AND LOCAL SERIAL NUN

A 2 0 H DOCUMENT NUMBER

s 3 0 P A
m 0 P §(5

- 5 0 P 9 ui

o 6 0 P 9(u

Ay 7 0 C NATIONAL STOCK NUMBERS

7 1 C ARE CLASSIPIED BY A 13
! 7 2 C DIGIT NUMBER=~=======-
" " ow "

- " " " "

° 67 0 H ONIT/PRICE

X 68 0 D M<z2z2,229.99>
(

': Figure 3.5 Object Text PFile.
\\-
b ~l

The Reccrd ©Defirition File (RDPF) is key-saquencesd and

contairs one record for each RECORD in the DDL schema. The
cbject numter assigned +to +the RECORD through the ODF
uniquely 3identifies each <record. The RDFP record also
contains a DEF-NUMBEF and 3if the record has been defined
with a T[EFINITION IS clause then DEF-NUMBER will hold the
cbject number of the TEFINITION. If this is not true, tten
the T[L[EF-NUMBER assustes the <c¢bject number ¢of the RECORD
itself., The file type and file duration fields give details

Ve " "‘)“‘ i -‘- -
R TN 1 L Ok

DA

to the structure of tte RECORD (i.e., unstructured, rela- b
tive, eniry-sequenced, key sequenced) and the permarence of {
the RECOKD. The RDF links back to the ODF ocne %0 one plus

P e

[y
o
.
-
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*he RIF links *c the OBL one tc¢ maay. Figu-e 3.6, iz 2n
example cI this file.

EECQFD DEP TANDEM FILE PFILE FEFEC
NUZBER NUMBER EFILE NAME TYPE DUE  L7H
19 19 $CATA.SUPPLY.DHPF 3 0 41
20 20 $LATA.SOPPLY.MSIR 3 0 59

Figure 3.6 Record Befinition Pile.

th

The Key Ds

initicn File (KDF), is also key-sequencaé and
contains cne racord £

for each rimary key and each al-ernats
key declared fcr each record in the schema. Thes identifica-
tion cf the KDP record comes from the object number that has
keen assigned by the OBL. The RDP lirks to *the KDF on
RECORD-NUMEER, one *¢o many and KDF links t¢ +the OBL by
CEF-NUMEER/LEF ELEMENT one to cne. This layout is shown in

figure 3.7
RECORD KEY DEF DEF KEYTAG OFF-
NUMBER  NUMBER NUMBER ELENENT VALUE SET SIZE
19 3 1 ] 13
19 2 19 3 2
19 3 19 u 14
19 4 19 S 3
19 5 19 6 2
19 6 19 7 4

Pigure 3.7 Key Definition File.

with +he dicticnary files described and examples
provided, it is important tc realize that these files can be
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linked +krcugh primary and alternate keys. This czpzziliss
grovides the DBA with a ccmplete picture of <=hs <Zazz
elements within +he supply system. Figure 3.8 shows on= ze<
¢t pcssitla lirnkages be*ween the dicziorary files. Ev no
means does *his diagram show all possible links be*wzen th=
files.
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N
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N,

02 CREATOR - USERID
02 MODIFIER = USERID

P s o

ocs
—

22 CBUECT ewwwcnes
2 DENTIFIER

3 oBu-TYRE

03 NAME
02 /ERSION
92 OATE - CREATED
02 DATE = MOOIFIED
02 COMMENT = TEXT

[

02 UusEMO

L B e S A NG w0 4 . AT T T T T
- ore
o—
\ % 23 DENTIRIER
w33 TEXT =10 - @ e
93 LUINE
02 TEXT - TYPE
osL 02 TEXT—UL.NE
[e= ®® 02 DENTIFIEA
3 CaJECT
33 ELEMENT
92 LEVEL

02 LCCAL = NAME
92 COMMENT = TEXT

02 VALUE = TEXT cov v e oaas
02 HEADING = TEXT o=

92 OISPLAY = TEXY o=

02 ICTURE = TEXT

eee® 32 SOURCE - CEF
02 EZLEMENT = REDEFINED

Class
02 STRUCTURE

92 SCALE

02 CFFSET

02 SCCURS —MIN

02 CCCURS —MAX

€2 OCCUAS — ELEMENT
02 STAATING

02 ENDING

02 FLAGS

02 NULL - vALUE

02 MULL - VALUE - SIZE

ORBJECT evwccaa

APprn————r 0N 10 ONG i

g ONG 10 MANY AR

e # U 1O O 1

SRInnerY oy
SaNam e oy

FILE — NAME
FILE = TYPE
FILE — QURATION

888883

** 32 DENTIFIER
]

92 %EYTAG — vALUE

02 XEYTAG — STRING
REDEFINES KEYTAG = WLUE
FIELD

AEOEFINES NULL — FLAGS
@ e
03 SIZE
02 MAQGS
02 FLAG - gYTES
NEOEFINES FLAGS
3 gy .CiLaSS
0 XEY =unOUE

Pigure

Dictionary
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‘3'3 IV. DESIGN OF A SPIICE DIBECIOBY BASED UPRON TANDEM D23S

v
N

_:-'::: A. DIRECTORY

\%ﬁ . The software package that formulates =-he data dicticnary
() doas a gcod job ¢f describing each data element (i.e., +=ils
Sgﬂ what it is) but it dces little to tell a user “k2 location
:%j cf each data 2lement (f.2., where it is) wi<zhin *he SEFLICE
Sf system. Without the capability of retrieving this directcry |
{ irformation, the present laycut of +he da*ta dicticnary |
?3 cannct satisfy the £cllowing queries:

ffg e What locations in the n2twork stock item
X §905-00-255-3699, resistor, fixed, composition?

CL e Who 1is +he inventory ranager who holds <technical
2% resgensibility and what is the lates:t status fer a
332 particular <lectronic tube?

e e Who is the zanufacturer of an item and where s this
('q . manufacturer lccated?

4;5 Even though all of these questions can be answered in =2
:Eﬁ matter ¢f time by any of *he UADPS-SPs manually, they cannct
e te answered cn-line by use of the proposed SPLICE systen,
':/ *he ENCCMPASS DBMS, cr the data dictionary. The develcrmant
230 ¢f a "crstemized" data directory, to be defined using the
gﬁ LDL cffered by the TANDEM DBMS, is suggestad. Basically
ﬁ? this wculd be the same as defining a database through the
!L? capakilities of the DDL. Once this directory Las been
35 created and is in use, the data dictionary itself can be
#& queried ry ENFORM ¢tc ob%ain information about the directo-
D Iy's data structure and 1location, Creation of a sinmple
o directory is the foundation of the concept. As technology
'if inproves and +the directory becomes a more useful software
;?3 to00l, its capabilities no doubt willi b2 expanded.

.
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The directory which is ¢o be defined is ore which

contains the necessary information that will answer <h= “o»

+3

iR

ten cr fif*een questions a* a local stock point.

1]
n
m

ques*ions are most 1likely to be about 1line items (-epzaira-
bles <¢r ccnsumalkles), their lccation within th2 systan,
guantity on hand, manufacturer, and who has contcecl cver the

items within the Navy Supply Systen. To answer these quas-
tions the directory must store information akcut <the ltasic
aspects c¢f line iters within the systanm. Lline items wil

range frcm repairables for ships, airplanes, and machinery
+0 consumaktles suctk as screws, bolz:s, and clecthirg.
Therefcre it is assumed that this directory will con<ain
informaticn about inventories and locatiorns.

The TANTEM DBMS uses a ralational approach in defining a
dataltass ard that fits our needs well. The reletioral
apprcach tc data is based on the reaiization *hat files that
obtey cer*ain constraints may be consijered as mathematical
relaticns, and herce tha* elementary theory about mathemat-
ical relaticns may ke brought to bea- on various practical
problenms of dealing with data ia such files ([Ref. 15].

B. DATA ELEMENTS POR THE DIRECTORY

The files within the directcry must store information on
several aspects of the line items: stock item identifica-
tion, 1lccation of manufacturer, and stcck point lccaticn.
The information describing each of these areas of +the supply
system is shown in tatle IX, table X, and table XI.

C. FILE STRUCTURES

As mentioned earlier, all the files in the directory are
defined as relational files that are uniquely defined by the
value s%*cred in its primary key <£ield. With a primary key
value assigned, ENSCFIBE, *he database manager of TANDENM,

60




f\" .
) TABLE IX
1 . Stock Item Identification

“Q:,‘- e NATIONAL STOCK NUMBER
SO e MANUFACTURER CODE NUMBER
) e EART NUMEBER

Lo e SPECIAL MATEFIAL ID CODE
§-2"‘: ¢ LOCATIONS

h\ e TECHNICAL RESPONSIBILITY

ACCOUNT/COGNIZANCE
NOUX NAME

UNIT OF ISSUE

SITZ NAME

ITEM HMANAGER

PRICE

#* # ¥ #

TABLE X
T . Fanufacturer Pile

-
)

[
w4

o MANUFACTUORER CODE NUMBER * ORDER NUMBER

e MANUFPACTURER NAME * ORDER DATE

e IOCATIONS * EST DELIVERY DATE
*
*

)

N
et
DN WY WY S

P . Y
o
N

y e FARTINAME PART NUMBER
3 s SALES PERSON PHONE NUMBER
¢

»
4 4

»

"i. "l il

.
a0 8

s
)

ﬁﬁﬁ'
LN

3
[

can randcmly positior itself anywhere within these files for

s %
e

'-"0

a <read, write, or update operation. Another step in

’
l. ’
N Fa )

defining each file is to evaluate what data elements cther
than the primary key will frequently b2 used as access Ffaths
into the files. If <+hese data elements are assigned as
alternative k2y fields, then ENSCRIBE can selectively read

.\
¥
1)

oot

}
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TABLE IXI :
Stock Point lLocation File {
!
e NATIONAL STOCK NUMBER * SITE NAME
e CUANTITY ON EAND * UNIT OF ISSUE
e 10CATION * PRICE
e RECRDER POINT * BACKORDER
e CUTSTANDING REQUISITIONS * SAFETY LEVEL
e SUPPLY CONDITION CODE * REPAIR STATUS
e FORPOSE CODES * MODE OF SHIPMENT
e HOLT CODE * PERSONNEL DIRECTGCRY

records frcm the €files on the basis ¢£ either full or
partial alternative key values. These keys are not required
tc be unigque [Ref. 13]. )

1. stock Itam Identification

The Stock Item Identification information is troken
into three files: line items, stock location, and material
contrcl. The data elements within these files describe wha+
line items are stocked in the Navy Supply System, where
these items are stccked, and who has been assigned the
cverall responsitility of each individual 1line item, Figure
4.1 shess the information in each file, primary and
alternative keys and the linkage between the files,

2. Mapufackturer File

The manufacturer file uses <+hree files identified
as: manufacturer, order, and order descrip*ion. Thes
kold irfcrmation pertaining to the manufacturer

62
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LINE ITEMS MATERIAL CONTROL

o« NATIONAL STOCKMMSER o ITEN MANAGER

* PART NUMSER LOCAT 10N
NOUN NAME TECHMICAL RESPONSIBILITY
SPECIAL MATERIAL 1D COOE LOCATION
MANUFACTURER NUMSER [T + accounT/cocNIZANCE
UNIT OF ISSUE
PRICE

A « sl Ay
AAARIR) SRR

J\}I.Ii'

N
o STOCK LOCATION

) "o PRIMKEY
= - ACCOUNT/ COGNIZANCE —

. -NATIONAL STOCK NUMSER
~. * SITE NAE

" LOCATION

-ADDRESS
~C17TY
-STATE

o P~

*+ PRIMARY KEY ™ ONE TO ONE LINK
* ALTERNATE KEY “@=e——" MANY TO ONE LINK

SARRRN AL - RO

1@

%%
fc.;fl

Figure 8.1 Stock Item Identification.

-
’
»

e
('..‘ lﬁi.

.M#s' o

identification and 1lccation, crders outstanding with that
manufacttrer, and wten these ordars are to be delivered. :

L4

They %ill also show what part +hese orders are for, how much

[ 4
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they ccst,
Tepresents +*his structure with the

.......

. .
-------

and with whom this ordzrs was placed.

zelaticnships between these files.

kays iden*ified vplus

MANUF ACTURER

** MANUFACTURER NUMBER
* MANUFACTURER NAME
LOCATION
~ADDRESS
€Ity
~STATE
~PHONE MUMOER

ORDER DESCRIPTION

o PRIMKEY
~OROERNUM
-PARTNUM

* PART NAME
SALES PERSON
QUANTITY
PRICE

——1

ORDER

*¢ ORDER NUMBER
ORDER DATE

EST DELIVERY DATE
* MANUFACTURER NUMSER

** PRIMARY KEY
* ALTERNATE KEY

" ONE TO ONE LINK

“@—e—% MANY TO ONE LINK

Fiqure 4.2
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2% 3. Stock Roint Iccation File

B

= The informaticn needed in this file is divided intcz
‘1x three files that are labelled inventory dstail, si%e dirzc-
ﬁg tory, and status. These files would give +the zTegquesczor
S&E dstailed informa*ion ¢n each stock item that is carrisd by
N this gparticular activity, a directory of the ©perscrnnel
e within +te activity stock pcint, and the status of zny docu-
ig gents cf the requester that pight have been passeé %o this
N activity. Figure 4.3 shows these files and hew *hey relate
{1: to cne another,

o

:ﬁ D. DIRECTCRY DISTRIEUTICN

S

3ﬁ The question of which distribution ccnfiguraticr to use
9o in lcca*ing this directory within thz SPLICE prcjec: can
Zﬁf test te handled by deciding +*he characteristics of +he
';ﬁ datasinfcrmation to Le controlled by the directory. The
b3: dzta within the defined SPLICE directory can be classified
f_ ) as either static or dynamic when <considering updates
T {(Ref. 16]. The static classification does not mean the data
’E cannot chance bu*t charges cccur infrequer+ly and +herefore
,: this type of data presents few problems in controlling datz
f) irtegri+y. On the cther hand, dynamic data, <that is data
ﬁ? with a lcw to high vupdate vrate, presents a challenge when
{$ ¢rying tc meaintain data integrity.

N

" E. STATIC OR DYBANMIC

,sé The SPLICE directcry that has been defined consists of a
Eé combination of data that has static/dynamic updates. Within
Y this area c¢f ccncern are several classes of data. The
ji classes are divided acccerding to the complexity of the

8
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STOCK ITEMS

s» NATIONAL STOCK NUMBER
# SITE NAME
QUANTITY ON HAND
PRICE
BACKORDER .
" SAFETY LEVEL
< QUTSTANDING REONS
] SUPPLY CONDITION CODE
REORDER POINT
L 2LR0SE _COOE .

STATUS

™" «r ROUTING ID CODE
<« # DOCUMENT NUMSER
STATUS CODE
HOLD CODE
MODE OF SHIPMENT

SITE DIRECTORY

#% SITE NAME
# ROUTING ID CODE L—-
CUSTOMER SERVICE DIVISION
=PHONE NO.
~PERSCNNEL
MATERIAL DIVISION
INVENTORY CONTROL DIVISION
AVIATION SUPPORT DIVISION

#+ PRIMARY KEY
+ ALTERNATE KEY

<«——> QONE TO ONE LINK.
<<—> MANY TO ONE LINK

. (Ref. 16].

N VeI L e

}: Figure 4.3 Stock Point Location File.
updates. These classes of updates range from CLASS 0 (i.e.,

Y
T data which does not ctange) tc CLASS 4 (i.e., data for which
: an update may +trigger an acticn in a different machirne)
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The datz that would ks located in “he steock i=*

i fication files nmeets the defipnition of static u i
> centains CLASS 1 data. Updates to th2 data in *his veorzion :
{ of +he directory would be made by additions, dels*ticrns, or 5
8 replacement and would most likely be made via ba+ch moés. ;
;: Simple upda*es of data such as these, if parformed +twice, g
% cause very little harm. The data in the manufacturser files a
(; would te grcuped in *he dynamic category with upda<es teing t
; faizly lew and centairing CLASS 2 data. This class of Jata ;
f is a 1iittle more =seonsitive +o0 updates and ary updatss ﬁ
o applied +twice «could cause the loss of data integrity. i
(, Upda*e transacticns ir this area would invclve cancellaticens E
! cf orders or possible changes in the quantity ordered. If ﬁ
> repeated, this would mean ths 1loss of data integrity. If ﬂ
N the urdate is only delayed but not lost, there would %2 no ?
,; harm. A simple control technique of assigning a serial q
if number *o each update <*ransaction would ensure tha* no :
; transaction is 1lost or double-processed. The stecck point j
{‘ . location da*a is alsc dynamic in nature but with a high E
5 update rate. The data is categorized as CLASS 3 meaning .
k that the data is very sensitive to time-critical updates. 3
g Updates in this area, if reapplied at a different time, may S
- not have the same effact. For example, if the quantity-on- :
ﬁ hand £fizld shows 100 EA in stock for a particular screw but g
N the recent issue of 50 EA is not reflected before a request ﬂ
«5 for 75 EA ccmes in frcm ancther activity, the requester is ﬂ
; gcing tc stop looking since he +thinks his demand can te ?
- satisfizd ty ¢his activity. In actuality he needs to find E
o an activity that has 25 EA nmore. A con*rol technigue that 3
;: can te aprlied is tte use c¢f timestamps %0 ensure *hat+ ﬁ
¢ transactions are nct processa2d in an invalid seguence. ?
a Serial numkers may ke needed as well as timestamps %o q
f frevent loss or dcuble processing of <*ransactions on
S recovery [(Ref. 17].
q L
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“s The ccrcept of system architecture and the nzivez<
,Eg datatase maragement <system scftware deciding the diszritu-
b o tion strategias for dictionaries also heclds +true fcr <+he
E*f dis=ribu*icn of directoriss. The four types of distritution
‘if strategiss which where discussed in Chapter III, alcng with
é&' their advantages and disadvantages, similarly apply =c %ha
" directory rtortiocn of <the DDS. O0f the fcur strategies
{Lg menticned, it is sugcested that the hyprid solution te given
!‘§ the mcst atta2n+tion +hough its inherent complexity is
;'Q ackncwledged.
», N
»
: F. BYBRID SOLUTIOW

LY
53: A hytrid soluticn is one where multipls copies of <h=
‘it subsets ¢f the directory are replicated within <*he netweck
L] and each node may have a rpartitioned fracticn of the
;‘::; . directory [Ref. 16].
:Iﬁ With this descrtiption in mind it is suggested “ha* +he
Eﬁ; stock identification files and <the manufactureer files be
( ) replicated at the inventory control points located at ASO
:.-‘; FHILALEPEIA and SPCC MECHANISBURG plus NSC NORFOLK, NSC
:i_:z CAKLANL, and NSD SUBIC BAY. The stock point locaticn files
a0 would then te be partitioned at each UADPS-SP activity that
2 held line i*ems for issue. The justification behind %his
:3 type c¢f distributior falls back +to the characteristics of
;52 the urpcates toward each file, and the differences in data at
o each site. sSince the first two files will experience static
;.; or low vclume updates and therefore is less 1likely to have
qﬂ high vclume of ccmmunication, <+he problems ccncerning reli-
SE ability, response tige fcr bcecth retrievals and updates, aad
N data integrity are nct as hard o control or manage. Iz the
Ll case of the stock pcint location £files there is very high
'ﬂé ’ vpdating and the make-up of line items carrried at each site
.ﬁ is very diversified. Sirce the data that pectains to each
s
®.
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dispersed activity is centralized at that locztion *hz trob-
lenms ct data inteqrity, communication ccsx, aad
synchreriza*ion cost should be lowzred.

This sclution takes advantage ¢f =na*tural pa*+eras of
ysage and <“ransacticn processing and is structur=sd azouni
those pattermns. For example, most of “he custozers at 2
local site will normally operate through th2ir local suprcly
departmsnt to meet treir needs. Thess transactions requirs

[y

crly simple transacticn processing. This makes it feasibl
to keep the stock pcint location files a*+ each local site.
I+ is also *rue that sometimes the customer cannot be satis-
fied ty the local site and *herefcre has *he nsed to gec cff
staticn which will reguire a complex transacticn fc be
performeé. When this haépens the requestor is looking for 2
central site <+hat can give directions to a site that can
handle +the requirement. The directions +that are tein

sought &ill be handled by the replicated directory at
whichever ¢f *+he five sites is closest.

This information is ob+tainad by a user <¢hrough the use
of a "LIMNKY" command statement that is offz2red by ENFCRM, %h=
query s;ecificdtion language. This statement offers a
convenient means of connecting associated data independent
cf its lccation and without altering physical files. Using
a key field, LINK identifies the relaticnship between two or
prcre file descripticns frem the directcery. Once this
Frocess has taken place the relationships are comktined so
that <+they appear t¢ the user as a single logical €£ile
{Ref. 12]. The three groups of files that have been previ-
cusly defined are shown together in figure 4.4, This figure
shows scme of ¢the vpossible 1lianks betwesn the varicus
distributed files,
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LINE ITEMS

oo NATIONAL STOCK NUMBER

* MANUFACTURER MNUMBER
NOUN NAME

* PART NUMBER

STOCK LOCATION
e PRIMNEY

~ACCOUNT/COGNTZANCE
=NATIONAL STOCK NUMBER & ACCOUNT/COGNIZANCE

o SITE NAME

MATERIAL CONTRCL

+ ITEM MANAGER
LOCATION

LOCATION

| MANUFACTURER

‘—" ee MANUFACTURER NUMBER
* MANUFACTURER NANE

STOCK ITEM
ID FILES

ORDER_

*e OROER NUMBER «e PRIMNEY
CRDER DATE -ORDERNUM

ORDER DESCRIPTION

QUYSTANDING REONS
RECADER POINT

LOCATION « MANUFACTURER MUMBER -PARTNUM
* PARTNAME
PRICE
MANUFACTURER FILES

STOCK ITEMS SITE DIRECTORY STATUS
se NATIONAL STOCK NUMBER ve SITE NAME F—r. +e QOUTING ID CODE
» SITE NAME * ROUTING 1D CODE © DOCUMENT NUMBER

QUANTITY ON HAND MATERIAL DIVISION STATUS CODE

VARIOUS DIVISIONS

MODE OF SHIPMENT

tr PRIMARY KEY
* ALTERNATE KEY

STOCK LOCATION FILES

" ONE-ONE LINK
@ MANY-ONE LINK

O
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Figure 4.4
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The Navy Suoply Sys*em is a good example ¢f a ccrolas

~

distritu+ed informaticn systen. To solve a problaz wizhi-n

t

hWis systenm, the patterns of wusage ard methods of =rzz2ns-
s

cticn procsssing must be fcllowed and used %0 2nsw2s ths

[+

c
questicns ¢f where, how much, and what data tc pu= at each
node. The hybrid sclution dces this, thus facilitazing t

design anrd implementation of a diractory.

G. BENEFITS OF A SPIICE DIEECTORY

The SFLICE directory as defined above wculd put +hcu-
sands of useful records at a ide variety of us=scs!

tips. Thrcugh this cn line directory, & user could accsss
+the lccatien of available stock, menufaccturer's action on
crders, and even +the status of +thei- =cequisi%tions at
different sites, Valuable time would no longer be wasted
looking vp and writing down line items carried by a site,
manufacturer's name and address, or stock site perscnnel
contacts every time they werse needed. The SPLICE di-ectory
would prcvide this infcrmaticr to the requestor. The direc-
tory reccrds would be available through any of the sixty-+wo
propcsed sites, would be current, and updatable. Cnce th2
directcry irformation has beer retrieved, a user can revise,
create, or dele*2 a report/record of the selected inferra-
tion that is needed Lty using the features of ENFORMN. + the
same time, the directory would be secure by only allcwing
alteraticns made by authorized personnel.

It is easy to see that the directory could provide many
tenefits 4¢c a wide variety c¢f users. The immediate result
cf precviding a directory would be that the directory would
take the place of numerous manual searches, saving time and
gonay.
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o
N
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o | V. CCNCLUSIONS
{+
=
Qe 4. IDENTIFPICATICY OF 3EED
N
AN . . Jn P .
N : Ccnsidering the diversity of the appiication p-og-ams
SN
\jf thkat will be <tied %¢c UADES-SP under <+he SPLICE rrcijszct,
ﬂﬁ' there is a cri+tical peed for 2 tool to manzge thz prepcnier-
N ance cf system resources. A DDS will offer the capaktilities
O needed to con“rol and manage the2 data <rI=zsourcss in tha2
{ i intricate znd highly ccmplex distributed SPLICE netwerk
;i: systen. Relative *c this, a key aspect cf a DDS is that i+
t& provides resource independence.
299
R4
»
® B. PBENEFITS
)
$§2 There are many bLenefits tha+ a SPLICE DDS can provide.
o
ﬁﬁ- The [LS serves DBAs, system aralysts, software designers arnd
b ¥ Ni .
_** Erogrammers by requiring definitions of systanm data
(

o €lements, files, rrograms and reports. Cconversion +*o
}" L3 * - - - ]
‘;?: unifcrm rescurce description standards allows systems within
- *he SFLICE network tc interface easier and more freely. By

N ‘D
;’ establishing standards of data definitions and descripticns
{: for applica*ions programs thrcughout the SPLICE systea, +the
N\
“; DDS =serves as the focal point for future analysis and
{:3 design. Using a DDS, data can be managed to the best advan-~
‘ tage fcr the existing information system and can be effec-
o5 tively rederloyed to reet changing information requiremernts.
N The DLS can be used tc generate test data and check resulis
Ca
%ﬁ before allowing chanced pregrams to replace <the produc<ion
. versicns.,
Ao,
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3 E
3 C. SINOESIS
): This thesis reviewed the current status of *+%=z STLICE
3 DDS and proposed a TANDEM DDS for SPLICE. Basic concaits
R and ccnsiderations in evaluating a DDS wer=2 Jdiscusszé 21a7 i
[ these fundamental prirciples wer=2 applied <o “<he TANCZIY Dz=a -
& Dicticnary anrd a prelimirary Directory design based up2n th=2 i
' TANDEM [EMS. A trief compariscn was mada of the TANDEM Da<a :
¢ Cicticnary and other commercial products. .
3 The TANLCEM Data Dictionary is 2ssentially a datz <ismen= ﬁ
g dicticnary. I+ is a DBMS-application approach t¢c a DDS. :
( The prcduct does not have directory capabilities at +his '
time. The dic+ionary is an actives/dependent sys+em which .
: would require that SELICE system components depend upon the :
i dicticnary for their cdata, Its usefulness, 3in its presen=
} form, would primarily be as a tocl for manipulating infcoma- ) §
3 tion abcut Jdata elements in a database. The TANDEYM .
N dicticnary cperates effectively as a conversion facility for ;
E three different pvrogramming languages as well as for the DDL é
{ : compiler. By placing the data definiticns and data struc-
? tures in a single lancuage, the DBA gains control cvar tha o
f database design and implementatiorn. Considaring the vclume o
5 of data in SPLICE and its ccmplexity, this would te an fy
b advantageous feature. |
’ ’
j D. FINAL CCMMENT ¥
i A DDS is a2 powezful information management tool with ;
X potertial, positive payoff for the SPLICE p:zoject. It is x
- important ¢to no+te <+that ¢the L[DS can only improve systen S
; p-oductivity and accuracy if its design poten+tial is E
i explcited. As a mirimaom, it must indicate wha* and where L
- data is stored, when and how updates are handled and which .
? applicaticns programs ar2 accessed. A DDS dimplemen+ted ¢ E
X perform “hese functicns clearly provides a great deal of ‘
; autcmated system control.
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Naturally th2re are some drawbacks in empleying & ICS.
€Y

A DDS imrlies stem cverhead and maintsnpancz as well zs a:n
ini+ial turden on database management perscanel. HcWever,
proper rlanning and early organization-wides comnizta=at %0

managing data as a rsesource will create a climate in whic
an active [DS «can facilitate crderly data pr-ocessing whil

e
avoiding chaotic data managemen*. A DDS can be a valualtle
+00l in +he management of dis+*ributed 4ata for *the SELICE
Froject.
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