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ABSTRACT

This thesis addresses the Froblem of small user groups

being forced to use input data collected and Processed b;
.-. sources outside their span of control. Specifically, the

use of an active data dictionary to locally validate such
input data is examined. The thesis proceeds from a general

review of data validation technigues and criteria, through

an examination of data dictionaries, to an illustration cf
how an active data dictionary can be configure! to act as a

"data filter" for input data.

Key initial planning and design steps ara set fortI.,

4 including re uirements analysis, data definition, and

initial logical design. A checklist of -uestions to answer

during each of these activities is included.

The concepts discussed in the paper are then applied to

a specific case (DCSPLANS Branch, U.S. A.cmy Military

Personnel Center, Alexandria, VA) resulting in a "data
filter" structure diagram that is tailored to tLe ZCSPLA';S'

environment and their unique validation needs.
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I. INTRODECTION

A. CCITEOL OF DATA

one crol,'em Elag;uing toddy'-, informiation maier is tite

serious lac" )f control over Jata w'zz _ias devcelor I as

comj'utors an." their a~jplications Live sj)ro:d throug.hout

orgar i7ations. iecer.tly, theze has beer. a consid1eratle

increzisp in the atteutio.n beinq paid to tfis -oln

1IOWeVeL, most orzanizations uho~e info:rnaatix. 3,..teirs wcr.e

d-evelc~et! ir thte 60's and early to mi-21ie 73's still. su::E7(-r

the ill effticts cf iirjro~perly ccatrollel iata. In thesc

envi rcnrer ts, rclunl ant, inconrete i i i naccur ate E- 1ta 1 ,

Still preCvdlent. Undcr slich circ ums t a c ks, t he L r o Iah iii ty

that faulty lata will directly cortribute to t~oor

organiAzational planningj -in ineffectiva decisioi-akir.(3 i.;

S i'n if i Cdn t increased.

hule scnie orc-anizat Lins have Lin, -rta' on iction to

correct tl-iz ~aaccntr'l prolleas, mdr.y others are

overwhelmed h the erpcrmity, ccarplexity, -An. cost of

sk. in very largje orjanizdticns, tilC cost and corTlC.<ity

tiike cn rojpoLtio.l that appear extremt . irhii'

* ~Tlr~forturuatcly, it iS theSe lar 'E organizat ions w jc a vc

the greatest neeO for car f ully cor~troll-1 daita. Lar )c

orgaiiization5 arc alsc more likcly to ezr.e riericu idvors-

effFects which extend leyond thcse fa i in sn-iller

*ertor~rises.

0 re of t.es effEcts is mnfs nteis1s

positior. in Wihich SCffC or-anizdtiofld' user lJ'p findl

themsElvcs. As on~e cog in a :argc wihc,:el, thcitse jroups ot ten

3
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are 1.CtcEd to use data collectcd ani1 proc,.sse] by ot!-:er

organiz itiona.1 e~emezts over whcim tlic-y cerCi3 4o ,o:-1ro

scrio:is Janjor ir. tf. is, cicLtnei ter~it n

suhoequiznt use of inaccurate ia ta.

Tn-Lrration systems need val -11-ta to -',L or recta ye! A

rash assumnption Iy a data procezsingq ee--nt that in.accurato

data are correct canr. ave dovastatinj offe-cts on a arer~t

orgarni:iticn, esp-,eCially if infcrnatior. basedi on the lat-i is

ised for stratejic nij/eso-ai .

Who,; inut data. c,' un'knodr. yaidity iz being transfer~d

arounq dacta -"rocessinj elint 'ithin an orgdfizitiofl, t:"-

PrOlIEM iS 11MOSt d.MVS syStEMiC Onle With ,-c:: a.,,.

widJ-sz~reai Eoots. Corroctive acti-on )nan t:,.~ ztin'~ib

b'asis of-ten is nejiectel becausc ofL ex-e 3sive co-.ts. 71So rf

w!.o fir I tl,--:selves ir tl~ce si tuations aire fro ~io-ntly lof~t

to tlhcir ohfl Ipvices, an-. they aust 1.velo)p the ir own :r.tL i-,5
for v datinXL. inputs. Ar. i'lstratior o.: a iser ri

experiencirij sucli a situatioa iz tihe ()fi:-C0 Of theC -);Futy

Ch.ie of: t,-ff, 2lans (DCFPL-A:!5'), U.S. Army 4i'itaryr

P er sonel Co-:it er -M:L ECT F 1 . .11e x a n dria , V ir ji r. ia .

B. DCSPLANS, MILPERCEN

U.S. Armv :VrLPZFCEN it; rc~csillc for trwt a -riliwi 1Z

(Iistribitici,. ani prote:3sional 1E-vlo,,x.%-1t. )f iriv Ofi i

a.-i. crlistcd pteL3oflflel. :Ii t "i n TIL?~c c 2L~ Ia

Lissior o- ;4rnij rojran-fi nj, an I ex-'c itii,' cur en t a-.

* fut i re f j r c2 ai.inmet, i. , rat i j p e-r ,on rt . i nv e

to force autILziztticn lzevels.

DCSFTAN 3 is; ZoMpOSelj Hfvc bria;,each of wliic-

Monritorr a n2 cL&I~ rt.ion of t: e forcCO Ijli 4nr.t icissi on.
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Figure 1. 1 Force Plans Branch

Each lr~nch !izes a skrips of cca zueizol m olelf to

a variety of fore castirj furnctici.,. 3cc Figjure 1 .1 fcr i-1

cxam:219 cfT th, models ani in-"--t files us '. by DCSPLAN-S'

r a c c s. acny of t'isse no(bels ar- caito complc!x ar.1 .raw



inpat data frm oth .1TL?ERC2: and njon-.1,LPECEN'1 sources.

Some infut files are extremely lar~e, feed a rnmer of

molels, ar I historically, have Leen-r pz-oni to zerror. :'o no o f

the ~ ' in~t les are under DC3P 1 A-3 control.

The cut~ut of DCSTLAHS' molc-is is used for crucial toj-

lovol lcecision- making~ which will determinte the structurlE andO

conten* ef -irmy forcez well irntc the futuro. As such , t h

OCSPLANS output must exhibit a very highil egr ,e of validiity.

* .Currently, however, DCS2LANSi uiale to verity the

accuracy of much- of the irnput "ata Leinj 1sed Ly its mo hels.

Thus, despite tihe correctness of the modcls th emseves t he

relialility of the DC5fDL A7S ,rcduct zn'xst hocosiere

eo .1bt ful1.

DCEPLANS officialE a:- Z:uitE conceriel aYttli
* prent inalilitv +o insure tiiat the daausel i.tei

model1s are accurate. They realizte thze probl-im will not Lc

solved for- them soon by the org anizatiaonC (I L ' C E')N,

th~at they must evise their own local solui~on. A viriet7,

cz options are available to ta'lc. Soo are suit -, poocr

(e. z., aintain the status ,duo and relyI or. ti,- input lata

sources to insure validity) ;others 'Ar. more fo i:sihle, b:it

still cortain serious s1.zrtco!%irjs (e. j. , appltc./convert

eve,,y DCSPIAN,14S model to incl.ude i ts own valjic it io)n r oct55)

A much tcre ef fective arnI ef ficient aittr.t iv- Itzscrike I

inti oe ,ie tlhi .s of ai. active Ut ~~:dya

a "~l~"to Validdte ir,-pUt !eforothe U, Ata is L.rc~sib
ti-e various aj-lels.

C. THESIS MIETHODOLOGY

This tl-, _s will explore thE conceit .)F li : an active
datai dictionary ais a local valiation too-. :t will ~rce

11.



from a jeneral review of data validation, through ar.

examination of ,ata dictionaries and their Jesign, to an

illustration of how a. active data dictionary can be
.enef iciallv a,,elied to DCSPLANS operations.

ChijFter Two of the thesis cites the essenti il role of

data validation as an integral Eart of a data -rocessing

system. Valilation criteria and techii:ues used in the

"data filter" are reviewed, and the jeneral nature of edit

and validation rules is introduced.

Chapter Three explcres the data dictionary. It irclu.!es

some tasic definitions and conicEpts, and specifically

ad.ressee how an active lata dictionary is useil to valih!-ite

data.

Chapter Four outlines an aprroach to "local" initial

desicn of a ,ata dictionary "filter" system. -his cha'.:te

also includes a recoimen3dd "checklist" of questions i user

group car ask to define its own data dictionary/validation

requirements and system structure.

Chapter Five specifically addresses the DCSPLANS

sitiation. It cites a proposel goal aai ose key objectives

of a DCSPLA1;S validation system, and uses a mdified

structure Aiajram of a "data filter" to illustrate the

recommenled approach to DCSPLANS' lata validat.on lilemiwa.

Chapter Six summarizes the results o this thesis.

12



11. INPU" VALIDATION

A. GEREBAL Dv-SCRIPTICN

Inaccurate- data itox's can easily find their way into

master files and datalases, eiti-er through direct inljkit '.;y

users or through imprcFer processing Actions tj application

progirams. Feijarltless off orijin, indocur.ite data aIre j'oi.;O.-

in any -NTP ;-,,steni. Informa tion create.1 from inaccurite !Lta

also tends to he inaccurate, and d-ci:;ior.f, Laze-' unsvx

* information are counterproductive to organization.-il gaa's in-

-almost every instance. Data is a valiabl- resource, and its

accuracy is crucial tc orjanizational success.

Valilatin is that set a;: actions wr~ich attettpts to

* --preclu(Ih the existencE or inaccurate data within ar

iformation system. Validlation tests can he implementel at

arny nurmber of stages within the data processinj cycle:

prior tc in-ut, apon inpit, dJuring i)rocessinj, and afte[.

processir.g (out-pit cIEck3). "IIrrjut val idation", as

implemented by an activo- datii dictiondry systpen , occtirs at

the second ztaje.

Injut vili'lltioi focu. ;es SPECificailv on data bein

eriterE I intc) i system. its aim is to letuict errors '1

thereby insuro- t'.ie initial accuLazy of t!i,,! master file cc

datalasE Ileing constructkid/uL'Ia te1. [Ref. 1:p. 326) Ducinq

tiput. vali~lation, chccks are coriuct-l to insure thiAt t -
inputu~'dae o-eaticr itself ileaald iut iFL~lt lata

does not violate prescribed accuracy constrairnts. Creation

of d new f ile or the up !-ate of an a xisTiajor is a

processing stagec that lemands extrumoly careful data

vali latica, especial1ly in th..se cases i~iere th- inpu t data

13



is received fron sources outside the control of the

ProcessiLg elenent. fortunately, it is at this staie that

the acc-iracy of data can he checked most effectively

[Ref. 2:p. 289]. One addlitional cadtion which must be

mentioned at this point i3 that data does iot becore

inaccurate from erntry errors alcne. Data may be inaccurate

simply because it is cld! Previously accurate values ray no

longer he correct because available new values have not
supersele older values due to relected updates.

Vilidaticii Frocesses also must check for these types of

inaccuracies.

B. VALIrATION TECHNICUES

1. C-at!212rv

'The general category of iLDut validation technijUCs

used ty the "lata filter" being proposed examines input lata

in the exact form in which it arrives for processiny. The

techniques involvel detect errcts by chechin4 the

"acce.-tahility" of Loth the data transactions anl tl!c data

itself. This checking is accomplished through a series of

prograanel instr'icticns/rules, and is implemented very

effectively by an active data dictionary systen. Tlree

tasic techniques dre included in the catejory: trinsactica

valiiaticn, format checks, a:id reasonableness checks. a

well designed validation projran includes a c"mhiratIon oz

-*all three. [Ref. 3 :p. 248]

The transacticn validation techniiae is used to

verify the legitimdcy of transactions wnich input data. he

formAt checks and reasonableness checks, on the other han l,

are used to exanine the correctness of data itens

theinsclves. In orler to facilitate a clearer picture of the

"data filter" lesign which will be presEnted in the next two

14
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chapters, a brief descril~tioa cf tule three validatioL

Meth~ods is Lrovided telo'4.

2. Transaction Valilati.-n

~Iransaction valiJ~ition shouli be the first tochnique

to Ihe aLV'2.i~i. Tt certifies that 11 a stoecific trdflsucti3

is one t ha t can bt- processed Ly the system awl is Leinj

subimitta' properly." [Ref. 4:p. 218] Its foc-us i., the

* verificatioi, that the type and purpose of' the trarisacticn

are le~itimate oracessinj actiors, anI tit the oriqirator

of the transaction '.:s the authcrity to. iaitiaitc it.

Transactions I2etormnEd to be iraccurate ire rojict-.

R ela to.I val1ihiti on c -oc ks w hich a' so -as t be

con.-Iuct2d 1jrir; this juncture cf tile proces..,n, cycle ac

chacks for sequlential '.lktpnLncies and/or proper t i atin.

For exazple, a 11orthlyTe-.art transaction ;a not he alb1L to

*take? rlace until lonthly_Update transactions aret

saccessfully executedi.

The role of-' transaction validation as a 'zfirst .3te,'#

stems frcna the potential lamaje wiiich coull Lo inflictelI

up.on a system hy the Frocessinj o: an invalid transactlic,!.

Even if the inva lil transaction is suzzs2.uently *iscovo~re,

recovcry may p~rove cxtre2-THAv ditfficult. An 3o;r.cte of

* . prevention, in this case, is certainl wrth a tound of

* cur-e!

*Cnce transiction vilidity is osta ,Iishf:-, tie( in,-it

jaita itzelf i s e xa mi rod thro jjjh -i so rias o om ccs

and rea.3ciileness checks.

'. Format Checks

*Forrat checks con uare the actuil cjintcnt:; of a Liell

to a pre-set serips cf user-dcfinol rales.. A rccorc, whose



contents 4&ail to confcrm to the prescribel format, either is

rejccte] outrigjht cr transferrE'd to an approrriate terror

*h -andlinij routine. Scre of th iore common format c!-*cks

are:

a) Lengjth Checks: used to verify that a fie.I& cortains a

7rescitjed minimum, maximum, or fixed amount of

Characters.

b) CLaracter Type Checks: used to verify that a field

contains only E~ecificil,j authorized valuo types,

i.e. , nurerics; only, ai~phalhetics only, blanks, or

sivcidal charactcrs.
*c) ChI-aracter i'attcrn Checks: used to verify that thc

coLtits of a field ma tch ai precri-led jatr:o

- alilaletAics, nuzerics, dashes, etc.

-3) Date C-hecks: us-id to insure that the cozt~crts of a

date eild are Entered in th1-e re~uired, standari4

fozmat, i.e., YYMIDD or YIDDD.

4$. Reasonableness Checks

Ieasonableness cha-cks test data items to insure thiat

data value--s fall wit'.in thie limits of establishel

constraintz. These (cnstrairnts are separatel in to threc

Lasic tyi~cs. Field ccnstraints limit the valitm -f a jiver-

data itevi. Intrarecord constraintsi limit valutes hetwoen

fields ini theo sa,,ic recorkd. DitErrocori constrdints limit

vil'ics bn;en fieldAetwIs in different records-. --Ref. 5: p

179) 2edsona~lerss ch.cks based uponl ficeia constraits ar.

fairly straijhtforward, in lesi,3r and a,!- lication.

Intrairecor I an.1 interrecori con straint chi ck_,L vr,1~

wihlogical, acciracy an_- the irtrrteLtians~ItfS 1.1011j AlAta

items. As; sach, the"y are nuchi noro difficult to lovei a. I

* A Ilaa Coiiimon rcascnaabhness chiecks are:

.) riEll Constraints

e2 _. I;. r .iiK 3;. Z ~



- an je Checks- used to verify thait tie field value

Falls within a s;.2ccf3.C range, i.eC., tiw value loes

not violate an upier or lo)wer lini t.

-qur;ence Che-cks - used1 to test a speocily crc-at.-A

~iel to insure records are processei ii, the( ~o p e

or~r.These checks are also used to vcarifv the

re~Erice of all ro'juired records.

-Cimjpeteness Checks - usedl to coa:Uirm that each

wanlatory field in a record is filled With d iatd

itemn of some rrescribed size.

-Date Chocks - used to3 vcrify that the contents orf a

date ield dc not violate Learliest or latest

acce:ptable date restrictions.

-Codlc Checks - used to vErify that the contents ofr a

cole field are contained within a listing of valil

and current codes.

h) Itrarecor-I and iitcarreccr'i Coaztri rits:

-Comieteniess Checks - used.to ida,.tify those fiellis

in a record which must to filled :)asel upon th-e

contentS Of other fields in t'l-tt record

(ntrarecor2!) or other recaorls (interrec-ord)

-Consistency Checks - USEJ to VerifV that the valucs

in certatin fiells ar3? v3liA in rolatioin to the !:ti

val~ies of* otler fiells ieitL*er in- the same recordI Or

cther rocor.ir).

An k c.amplf or an nt rirEcor 1 c n lt i:-CCki,

"if the Corversion Inlicitor fiEcld i:, a r!cori is~ fille,21

tiioa thE- Conversion Ccle Eip'1 in taat reco)rd n-ist i-S Le

ti'lled."1 An i nterrecorli versior. of a ceo~let 2res3 chiec'X is

a:; Follows: "if the VP-2 Itltirlicr tiol,! is Hil 1i for aa y

r.! cc r d I n t :* is TI , t h en Il V~ -2F." :ut i ii ieLI (2 ~ 1 .7 U J

An. exa-qI;i or an nt r ir ccoultr:~se~c h is,

"fthe pO-s r,)1, in a ru2,:orl is- 63A, thor th.? jra,!e vll'w ia

17
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the recorl mast be either --4 or -5." Ani interrecori

consistcncy check is "1n0 S fiE7ld VA'lC =ay te thle SanrE as

the S.S, il value cf a.ohrtcr.

't is also OSSib)le to lave "li.nterfil"

dependencies, e.g., a record wi th an 33 fiella value of

"19999939"1 ft file "A"l must have the same :103 fiell value as

a record in file 1"3" -which has ar, ilentical 33N field vilue

of- "99999'49."1

C. EDIT ANID VALIDATICN RULES

Thiere m~ust be an crganized and consistent method fcr

applvin j th',e validation zihecks cited aicove to data beinq

input ito) an. information systea. The vehicle for this

appication is the edit and vililation rule. H~i~ V 1%VE a r

explicit statemnrts of constrairts about the lata in 1

Sys,-tem. T-hese rules monitor the Lasic stricture and

relation~hils of data item's, and enfarce procaslinqj

restrictions establishned by the inzOrnltiOL niar.a ;er.

[Ref. 6: p. 146]

Two ke2y issues ccrcerninj :?Vs i.st Le allre.ssel whcn

buildlinj ~i lata valil1ation systeu. 7The first is how to

Droery evk-l-op cansitn rs iststentrule Ir-mote
accuratE data, whereas co.tracicto-r, e ro'c i

unr4eliabl.e lata svste~n thait evert-iilly will crash.

D)efinition andl develop):iient of FV-s will L)e c:)verc.1 ia

ch-apter four as an inlte gra.l ~r t Of :e o0V 03r4l "I a t

filter" desijn prrocess).

The second key isrue is where to place an -:V7 ia80611-

*(i.c., Is i ' better to esmbed it as3 jart o: a.- d.PliCi1tiC7.

progyranr, or is it better to mikc it a se-,'.trat.? valilat ica

p royjrauv'?). The ase of an active data dictionatry as a "laita

filter" arjues for the lAtter arroac!-. ".he rationalo for

*SrlCI A ?LACz:1?:T IS SiT 'RT-i T ::i 7 C'JI77
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III. DATA DICTIONARY AS "DATA FILq R11

A. BASIC CONCEPTS

Four Lasic concepts are central to a clear unlerstan ling3

o' Low a data dictionary car, Le usad locally t, valid-ite

tdata maintaL-,ed an," provided Ly othLer sooirces. :he~ie areo:

Data nictionary, '!etadata, "Activ,2" Data Dictiorary, a.13

Data Extraction.

4 1. "ata Dictionary

A at .icicar'is a centraliZed repo. itcry c':il

definitive informnaticn. about thE railevant 1itA _Jn anr

enterprise. Tie data dictionary provides the user a

*descrintion of wha t data exists , wha t it look3 like, an]I

what. it meoans. r~ef. 7:p. 1)] A data dictionary can ih'c an

simplc as a manual catalo , systEm or as coumpux as ir.

auto!matc 1 stzt of programs which con trols a w ide ran r.c o~ n

(ent.orprise'si lata prccessing .)Eratiors.

2. Ac t alat a

--he real worlI o-17 in onterpris; cont tins a iLEzo

data ozjects (entities) wlhich, are rcj~ros_ rtel i in th~e

e-nterprise. i information systemi a-s data elon--ts, r-ec r !s

anr, filcs. 7or exainile, cuisto3mr3 (e ntity) Ire rL jrC54 rtcLI

6 ~Ly i S~t Of !dtA eeet/i=d C3~ C1"J75_:q*', ketz.)

F:.whizi. ccuirisc rLecords (CiIST -,C) , wlhi-!h, in una~

grourcl into files (CUS FILLE) .The data used1 t J dcirc an(.

&zkscribc: these entities are cillel ietilcila, i~.,.1 V-d

19
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abot te 31t. Metadata are storeI in. t,.e d-it-1 *ict-or.airv,

f orn i ng a meta'!ata (latabLiZe or xetadatabase. [ Ref. 8:p. 9]Iw 0icti-Iizy :7ta~ata ccftair, tc C..ara:ter-istics of Ccch data

1)What constraints and relatioaships txist? Typically,

dictionary metadata, include: cLiect name, shcort name,

syn%3nym or allases, source, narrative description,

records/filos that lise cr contain the lata object, data

structure/forimat, intcgrity constraints (a.g., value ranie)

ad [eainhj/e~e~ec~ Ref. 9:p. 18] 'letalatd irc

essential irngrelients in the valilatian of data Lv a ddita

dicticnary system.

3 "Alctive" Data Dict iorarl

There arc two Lbasic codEs in which a lata lictionar.,

can fun~ction.: asslve or activE. A passive 'Iata dictionary

merely regjisters the iretaIata ini provilej the user a

facility for interactivo -.iery and/or report -12rcraticn. it
-: (loes not. i rr td t-i proces sing opt-rations ,Ie,

*it -or mEta3.ata, and no direct link, i:; maintaino~d bEtwecr.

*thE passivE la ta lictionary arfl othier system z-omon rnts.

*(Seke Fijurc 3. 1) In fact, a~>.'iatir rrn *anl

processes may obtai :niL.-nctaetire-ly frox.t other

* SMurCes.

An active datri dictionary, o. t o t nor a,

exercises a jrcat deal ot cont-rcl over ,'roc,?ssiI-J an.

metiaa usagje within; an information systern. A la t,

di.ctioMALy is saidl to b. active with respcoct to t n

i -form.ation si.stun1, if, ar~lid rly if, ta-it systei i.s

*dep(-.ndent u~on the data dict ionary for it-, mctadata. (See

Figure 3.2)



-----------T

1< \~~~ization-----------'

I -:'

*=Software Tntterflico

Figure 1n oS:rrrajq-

Figre3.1 Passive Dictionary

A Iictioa rv is activ*: t.) a lois:?r 1~~u~.cL

some of t!.e system 's rrojram. ; ar:. arroess lecnen

upon it for :aietadata. The more pto~j rams oL: t)rjcZ-'ZStS trift

rfly on the 1iti1 ay the norc activo it is aiid 4-c c

[Ref. 10:p. 22] The valueQ Of n Act iVO iati 'Aict iorwirv :st-nrs

from2 the estahlish.-nent o f marnddto! 7 i~i ter fdCez )2tWC~c it

and1 vai 7 -s~r rccesses. ihen irhe 'a~ta liz: tionaz:-; ij

use]~ as a "I.lat-i filter", these cra:.atory Wncfcts~ill

insure that input data c:)nform to pre-de~ined rUtiles 'AI

*sta n,!ar is.
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-i I? 1. r- InI

T oriralI( >lC3MOnents/ Syster I Ir I IIF, Aplication ,<-->!o DI
-- - -- - <- --- 2 r o gr,:a.. TC a

F s I I

I VV V
TI- -- - - T T ---- - - - - - - - --T

7ieports I<-->I ACti ve Data Dictionary I

Tser Irteri'ace
Software- Tr.ter-'ac( I

7TE: The ":irocessed lata" 1L"ock showi. above includes
meadaa in~ all jrojrams used by the data dictionary

Figure 3.2 Active Dictionary

4. Data 7xtracticn

Data %xtract ion is a tech,-.i .- C' Ih S(b'- st ')f

Jlat-i frcm a very IargE fi'e syst:i- or I taas i a trs.. 

t-3 a much s~ra'L(le "extraicted1" file-- or ia taba~ -!,e -lata

oxtracticn rrocess canl Je eithec-r -Iiito o3izple or v er y

convilex. A complex lad ? xtLNI:tionl Yrcess is ;jn1t

collect, frmaf, and intejrato data fromt i n,;7ber of soUL'ce

f iles/d, a~s~ into a zig li~ita souirce wno)-(-a coatents are

spfecificallv taiLLOde, to the r.eElfz Of a Sin Ijle '13,r cr rCU,,:

of u-sers. 7ach a syste--m involves oxtceisive litt



descrifrtion, subisettin., aj,-rjtin a.- I pr w-,Ptaticr.

opera tio ns. Ref . 11lp 245] hi thess i.- -A 1Zesss dat a

extr act io rxn:-) a 77,:cnl sinler ters r-t i v' i.., a s S:oi

to 1lirtit the., sizt2 Of the.( !1t:1 tc tovaliliAtei Lv the datia

dlic tionary. IF. Uest case!s, User dn?'icat;ors lo fiLEt

all (lata contained iL i lite* lati sxirce. .:sth

extract ion ifE only pertinent .ata (a much! sairsibse t) ,

- -usually serves to increase tiL9 ;Epoci of applicatioz. i-rojramis

acting Uonthe d1ata. Suc,,h data oxtraction onearatior~s car.

Le uscd to jre itly erhance! the rcfficiency of tho~

"'daa filte2r" wh-en large: soulrce files arc involved. A

diaqrax of a si.Aple ltt~ extraiction I i. ich cal: -)- uise':

in conjirction Twith a lata dIictioraury "1filter" is s"c'wn t

Fijurs 3.3.

ThlroujiLout t'.; SCQMnalot: of this th;esis, th' tarn -
"dat filter"1 sill refer to teave-dataitiay

vAliation sy.3tein beir g'roosEd".

*B. CCNFIGURATION

1. ' , -etada ~e n crat ona

T he 'Key to ccnstructir.j. tX a filt-'r is
incorporat ilL) :n-to a datat lhot icmarv1 tM ' ity~ to

je1 -ratr: tht net-alat nee.d o! -i tyt 2 clit -t,

vnri-atio: ot-ae Thi et i ati (2ne-nr-t io,, Ls rn 1:

by the r: 7t ti val iibt i.ir, Si-. tuhiLZ" th rid, jh ti"Lsu.12CC (

cor:n ard.s tin* aj t licablle n tran-t~crs. 7t, ?r'. ts filter mus-t.b

~:H:(r~c wzo ti-at the. ed it an'.vii atm wit', its;ai Aiz

call or noMst jenkratiori, is tutardt icallyacivtt

dir ing ill Itts input ot.-rati ,ns. Tecslijmtli

'y~nratir. ro i ices dati lesco i t ionLs basekd 2Tth

chvmr-ac tcn-iLt ion, st ord in,. t5l,-liJta dictionary n a ttae

±;i1 e data los3crnptiens are ta3or'i 7a-, te sa ci Zit

23



)A A F--> 'A Ci 0 >I DAT-7A

SOKKC ~ Z 5YS T Fil.ST

_____Ii ____------- --------

T - ----T

0 OUT ? U:

Figure 3.3 Data Extraction Design

an!~ val:2ation riilos (rv.) f,)r usc- Lvt-o li*~

v.lilaticn. ,)Kj ials. [Ref. 12:F. 116)

..dt Aini val idat ion rc ram:u iL~~>)k~t. c~

a,*3 cat onrt~ -itQ lat i)

IT 1. ca r r et :)e i-xecute withou t ,dtcl liCt i ')nfL-i< Th3It

the fcri, )-F7? thrcji.h, whicl. t'hey wLlr l inco:;in j

r7,1t I*T i: (,z.! r :r a si rvu u Mr enc-ail UL. in atr.

Th'-e tairr.j'~ h L~al tC j,)CCLfjC tyteS czlafc

acc.-)l: I iThe I throiu'>l tht- 7I -prcvi b. I ;y the ictive it

lict jonary. 'For exa,%'lp, an 7il I lat a ortry ) 'ocaficn w i.:l

2L4



result in different EVR being passed to an edit and

valilaticn .rjram than will a FIAD data entry (?M..I datA

may be COL DszJiO of tctally dissimilar data objects tha: £F

data, and may alsi involve very different validation

criteria). Various edit and validation programs can be

incorporated into the data filter to accommodite distinct

categories of data entry operations, e.g., u27ates,

* deletions, creation of n'.ew files, etc.

3. General _Desi-n

Figure 3.4 dcicts a jereralized latd filter 'Iesion.

The lata lictionary generates mEtadata based lpon ccr-mar.s

extr.
--------- T met T --------- T meta T I

T TA DA T A- J------- >1 DATA I ----- > I EV jf ASZ lata EICTIONA ,RY data

-------- ------
codes I -VPII

V

I I

__-_ I

Fu 3eeFl D ivalidL-I.. I lat a

T------------TO --- --

Figure 3.4 General Cate Filter Design
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from th edit anI validation rcgrax. TLen, the motalita is
transfored into EVR which arte fed Lick into the edit and

valliaticn er.jrim. The edit arl vali-lation pro rax

1,filters" inconin.j data throu3h th"e EVP durin. the edit and

vali,ation process. "Correct" data is moved to the

approFriate storage area, and erroneotus data is eit'.Er

rejectel outright or sent to an error file for f ature

* '.) editing and resubmission.

I SCUICTZ 1 ~~DATA FILE T[T,------ ---- AI I T raw
1 I4a-ta -T-Ita-

t data

-EXTRACTION

" ".V I I'"" -CTIN/A R ---->I- T IIdt daa RA(S

LATA FITE - --> Z7V A C <---

validI
latd

'A T _T

--------------

Figure 3.5 The Data Filter System

Figure 3.) shcws the ccuplete datia filter s,'%te

with a data extracticn module adlel. Tais confijuraticr

S
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irncreascs latd vtlidation ef Eiciercy by re lucirg thc axncu~it

of lata. to --e '"UitereL'.1 Ini the D-SPLANS' case, lu. to the

enormity of the 7"F and some otler so'irc _ dati files, ti.e

time save-, iLecomes luite 3inifaicant.

C. AflVANTAGES

Almost al' lata Edliting ail validation systems provile

the user a capabilt y to vdlidatc and edit data, and to

corrcct andl ra3port erronp~us lata. Thier-? are, however,

led beefits ta be jained Ly us inj tLoe active data

dicticnary ii;)rotch ,hici. for.-is the basis of. the d. filter

conf igu rat io. cescrilbcJ above.

*First, sinco the active dIata dictionary b.-e;.omes ther

sole source of mctalata fir all e .it and validAtion

proccsscs, Lelurndant ireta3.ata is eliminated! and ".ct-.tli!ta

consistency is promoted. In essence, a much -jreitcr de3*;-

of contrcl over meta-lata is roalized, an!, as a result,

regulatcd, consistent validation of lata is achjieved.

Sccorl, the datat Jictio-ndry afforls the uscr -a very

flexitle and e asAly 0ijustabl(_ valideatior. mic_aAsn.

Chaa ics in dIati i rl revisions t c vaii ht. 1. crit evied 1c ,.ot

re~ie 'odification cE application ,,r.)ra.'s or plit ir..I

valiclaticn rojratms. instead, chan.;es aro eaisily

accomr!oddte I by sirtylc ailj ierts to mt-ilt/.....

*Third1, shouil 1. tL'e inform aticr system, irnvolv, !

fil-laed(as i s th11e ca.Li with DC 3P'L.143) , th, >i-

*li-t i c n ry ipproach is an irva1Ltb l "riigel fir a tir

*trarnsitioni to a catalase svst,-m. Fase of transitior is

*promoted .111 tlr-a,.dy .havinj in xi an orliiizel,

cerntralizef! stort- of the enterprise's :iptadatai.

Cne cther 'benefit of the 2rcpose1 2at~a filtLer s,'stonr

Stems fLor the Lie-aratioit of +11E data Pxtraction j'rojri:

-27



from the actua! ecit and valila tio, ac!vtiz ot orlly is

overa'Ll validation sieed inczeased, Lilt also theL user inc;,

has the cotionl, in exi~ernt c-i-cuxst a.ces, to For:3c

validation entirel , if time conztrairts lemand s-ich actior.

An interdependlent extraction/validation purocess WOUIld nct

allow this alternative.
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IV. PLAWNING AND CE1NERA'r DESIGN

A. KEY DEVELOPMENT PHASES

A software product's ability to dIo what it is supi~osed

to do efficiently is lar ely ,overned by the guality of the

let.AilEl design and ccdirv, that creat,!s itC. Tnturn,

successful detailed Jesign and colizij are directly ticl tc

the quality of initial planning and desiji ac;tivities.

Tuthe planninj and primiayJsg~sestknb

users to dievelop a local data filter are- crucial, ant] rust

te co~rprEheLSiVely and careftull3 accoaplishel.

P lanrning and initial desijn of a data filtez is a thr'.e

phased proc~ass. Phasc one describes the system's

e-vironxent and general cliaractf-ristics.. Phase two develc~.s

data definitions an-i validation criteria. Phase three

Froduces an initial logical desigL of the system. A1

&escripntion :)f each of these 7.hases iz pre.Sentel below,

along with a "c-_he-cklist"l of rclEvant *,luestiors -*!_ich servcs

as a *jui-e ;-or procceding through tho 7phase.

* ~h CLCXI1SSform a tra.ekork- withiin- w:,-h

uours/Jeve7loprers car. metolical1v levelop thoe dat-t filtcr.

Th~e framewor*k assistz them in:

1. r£htaininq a clear, comyrEliensive -ictir ? ')t ~
environme t in which the lata fitrwilfncia

2. Ientifying and Iefiniiiq tho ddt1 to I~ v-ililatel,
*and leterminirg thr_ iiatu arti scop'e of vilidatior.

3. Ccristructing well-eied functionally structure.-

Vdli'latior. and. E~VE rnOdLUES.

2
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B. PHASE ONE -SYSTEM ENVIBONIENT/GENERAL CHARACTEPISTICS

This pihase identiffies all "Lardwar-e and :7irrware

1:, ing usE'] (or projected for usE) in the overall inforMation1

syste m, and describes its envirc-nment (e..j., llistrihuted vs.

centrcalized system, file system vs. database s;ystem, etc.).

It notes validation capailities aireaiy built into the

systemr, and also identiLfies oomizercial validation

capabilities which are compatible with cxisting lhardwace an.]

firmware.

Phase one alsc uncovers th, general niture of the

input data to he validate-d. Tt idenatif:ies the 1hroad

catekycries of inr,-it diata, examines data stability an]

consistency, and looks at who exercises control over the

entry of data into tie systeu. This phase outlines data

entry methods and notes the various PrcOessin4 stages at

which data validation may occur (pre-inpult, duaring iiiyut,

etc.) . An overview of system output i.3 also formulated.

7he :eve! of accuracy rejuiLe-d for th_ ouititt is

establi-shed, andt the dejree to ul.1ch autput vili!ity is

deperident. upon vali.1 input is lEtterainei.

2. Ch.ecklist

Answers to the following '~siI5will ')rovide i

clear ;icture of the cverali syste.23, incl-i~ir.- inputs a-!-

out puts:

a) Waat rajor hardwark? con- ornrts comi:rise t*,e 3'ySter?

h)What ope-ratin sistem is tse.I?

c) t;lhdt valiflation capabilities ar: alrcaly 'huilt into

the systs.n lid rlware/f irmware?

J) Are tiere cuirrcntly any Fldr.s to ciiinge/exp~an! naaoL3

SySter' 1hardwarc?

30
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e) Are air syster-compati:le iata validation prolucts

curreLtly available (eithEr in-house or co.lmercially) ?
) What systen.-coMrnatible data lictionary coftware is

currently avaiaLle (either in-house or commercially) ?

]) Are we deallin with a filE-based or database system?

h) What portions of the information system are

distributed?

i) Hcw stable are system inrputs? (i..., Are different

data eenments, records and files alled or deleted or a

frequent basis?)

j) Are !ata definitions and parameters chanel

frequently?

k) Are we lealing with a statle number of .Iata elein::ts

which will retain stable attribute:?

i) I input processed in a hatch moi, on-lir.e, or both?

m) is any pre-input validaticn conl;ctod? Describe!

n) is any output validation conductel? Describe!

o) 7,hat are the sources of irput data? Identify all

input files anl the api.lications for which they

provi!e data.

p) what degree of control over the entry and 'ipdate e:

input data is exercise. 1% system users?

) rcr. wiiat locations, and- ly who:n, can lata he adcl,

clanged or 1cletei.

r) What sources heyor.d the user's c.ntrol ',rcv'd-, in: it

lata? Identify the ilata rrovide'1 y each of tI:s.

outsile sources.
s) itcw often is data entered? Upidte?

t) How is ta e processe . data heir. us.i I? (A nral

c]scri--tion, e.g., report 'cneratioi,, modelinj, etc.)

u) Foz each a ,1'lication, refcrt, etc., Low critical is
vali lity" (i.e., W'hat re the cgisojeI>erros of

inaccurate outputs?)

31
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C. PHASE TWO - DATA DEFINITION/VALIDATION CRITERIA

I. Descrirtion

This phase ilentifies ard define-3 the s'sten's data

entities. ",or the purpose of the data filter, lata entities

include all data elements enterEd into the system an] t-e

records ai.1 files which contain them. The applications

wilcl use/process these entities are also establish-ed.

Phase two alsc sets forth all validation ch- cks

requirod. LData element characteristics such as lescription,

range, tpLe, size, sequence, etc. are recordel, an,1 all

entity relationships are carefully delineated. The

inforzation dreveloped during this phase forms the data

dicticnary metadatabase, and is used to c:)nstruct the

system's ZVP dn-i valilation program modules.

.Checklist

Answers to tl.e questions listed Lelow will enable

the user/developer to idez-tify, describe, and determine the

interrelationships of a1l systea entities. He will alsc Le

able to Establish validation criteria for ea:h entitv and

c1:oss-refere.nce them to the a,-1Iications which re-juire that

such valiation occur.

a) What lata elements does the syste:n cont-ain?

) aht recorl' (s) contain t'-se data elements?

c) Wihat zile(s) ccrtain th. ese recoci.;?

) Fcr cach application (xode!) :

S- Thich files fCed it ]Atd? w4ici, recorls?

- !.hich lata elements Ice- it u3(2/ rocejs?

- . ich data elcmints must Le. valilated (i.e., dces

the validity cf the a Flication'.3 out 'it d e) nI a.

this input lata elenent bc-inj valid)?

- is a specific se, uence cf iata entry rpr-'ire,1?
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- What pre-entry updates/transactios mast occur, if

any ?

e) For each data ele.meint:

- What is its name? Any Synonyms or aliases?

- What is its Short Naae/Programming Namne?

- What is its I E?

- What is its character t~pe (alpha, nuneric, etc.) ?

- Wihat minimum and maximu number of characters are

alowed?d

- vhat numeric value range applies?

- hat character patter., is used (e. ., CCC-NNj.-CC)?

- Is there a mirix'im/maxiaur, range of allowahle change

Lror. one update to the rext?

- What cause ani] effect relationships exist with cther
data elements- In the same record/file, in cthcr

records/filos? (c.g., If "A" is chanjied, then "3"

must be chaned)

- Is a particular udate se*uence requirel?

- o date fields have any earliest or latest date

limits?

- Do date fiells reiyuirc a speciai forliiat (e.9.

YY.i: )D) ?

Whaf dircct relations,iis exist with other lata

iteos? (e.g., value of "A" nst always Le twicc

th-at of "3").

- Ls tho (lata cleni;.t a ccdce or a value that be

ce,.-ke1 ijiinst i taile or ii;tin 3 of vilid cok: or

D. PHASE THREE - INITIAL LOGICAL DESIGN

3

~3]

4.



1. Descrij2tion

Phase three produces a model of the 1-.gical

structure of the lata filter system whicl later will te

"built" (durinj coding an.! testin3). ince it forMs the

Lasis for all further design steps and refine.ents, this

preliminary lojical design is the key stel: in the dati

filter design process. The data filter structurc dev:lopc
during this phase is tasel upon the general filter lesi p

citeO in chapter three and the system environment and

data/valilation information gathered luring dhdses one a.dn,

two.

Phase three rives the user a lescription of the lata

filter systen joal and objectivEs, arl presents the =ajcr

system functions. These major functions are then iecomnose-'l

into sub-functions until a series of sinjie, inlependent

molules havv been identif ied. 7hi3 overall system

architecture is del.icted in a hierarchical structure liajraa

(See Figure 4. 1) accomi-nied by narrative lescriptions cf

the Modules.

2. Checklist

Answers to the followinS questions will enable the

user/developer tr prcduce the information descrihed ahov :

a) What is the goal of the system? (State the jencral

lon-tcr desired effect).

b) What are the system's key o[jectivos (Enumerate +iLe

critical milestones to be accomdlis:Led to satisfy tle

stated system gcal)

c) What are the system's aajcr functions? (ist the

general drocessinj activities re uired to meet systcM

ohjectives). 'cr example, a bank's checkinq accou:,t

system mty have four major systen functions: (1)
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r Data Filter I
-------------------- ystem

1 ---- -
T---------------------------T

T ---- - 2.

Sajo i or ajor
Function Fnction

1.I 2 .

i~~~~~~ S~' '.h uI I S",- IU fu, c. I c I 7 ',c u c. I

Figure 4.1 Structure Diagram

p-rforming account ilminiEtiatio, (open iccts., cl.ose

accts, etc.) (2) processii. n le-,osits, (3) -rocessin,

withdrawal.;, ('4) naintairnin; an accou,.t transaction

d itahasu.

1) What :lolules (sub- ncticm) c-)n,.1rise ech oi the

system's major functioiisT (Linit to no moL-e than 3-5

umoaul,s -er function, ar,,l rf!,eat tle process level ty

".... . . . . . .



-w 7.--.

le v Q until nc furth~er 7cdulei-' ~ roito.i

nocessary, ', si:lpl.'-, indtiur.Jrrt mollulcs LiV(C Ecen

crcat J).

e) kWhat o0 s oich c£:st(-r. r.;o,-'uc do? (CU ye a c

C~rC:% J~.srilio.-. of ajroxinm4tely tw,) 3 1-t(-r'ces)

Cricc, th(-, above -'iasps heve been complctAel an.

c.ar(fuli 1cs. ~ e. t:, data -itr stricture Las h-cen

tailorei to the user's s,,ecilc eriviroaiment ar.1 vali'Idt'-011
fl' cl S.£L jit devc-oprnent involvin., -etai l - si'

t~~i',etc. cani f',llow uisi.-:.j cae of -t P'inmbtr a,, lia-

* mt~dolji; ic'h- c.;rrun'i> Exist.
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V. T"HE DCSPLANS "DA'IA FILTER." SYSTEM

This cht: t.-r specifical> aj 1~~s~ a~ 4-L S "ta

filter" .3ysten~. it 1 rovi~les a statc'a~at 3- t: e 3"stel' Is

overall cal anti its key objeactive.3. it dlS) eXran'ist>

-enra -]a t 7ilter d~asijn --rovile.l in cllaptcr treirto a

more letailel hierarchical dj.;ign structure ti.-ret. to --he

DCSPLANS7 situa~tion.

A. DCSPLANS SYSTEM GCAL AND OBJECTIVES

A nuzThEr o-, DlCSL.3AN3 urni, pi ycdioa. ziaracterif-t -C,3

miust Le consilec wlen Formula ti,. :tl c slyster,'s joal a-.:

its kfley lbetvs hoso criticai asjects ar, uncover-:..

d'iriny 21hascs I a.- I !I of thelii ny.~opin

activity (pro eitel1 in t..- prtcvious clha-tcr) cil re uscc

to crEate the 2hase IIT leiwv,.a*.I~rs iilustrat-.ei if, this

c! ter (Sy.;te.- 1,d/"jciu anrK 7tzucture' -,i ijri vi'tl

.k r.-a t iv cs). A sam :lE o t'h; ZC3!2LA"3 aritc

hrivinv ti~p ireat. s-t irnmact jr. t~t oiera 6ysr :a leswikn aro

p r e.-;:nt c.i L * o w

Th os i ),Dorta nt fct ;that :c;L ; 'LsiI . ave

little faith in tne accrcy i f ii-,u-I~ *it i : a r E

* ~~rlcoivir.j f a varic-v .f v arK , fC: 25pCL

and ,aintai.!! I-L elt:or.t.s oiitsil hi ;an 7f cc 7z

At tihe pr~ent time, X.1L . cs 'o s.~

ccipaLility to validatE t~lja"Cti;dlin'i. ot TL.~

sihir.Lrut "ata on tLC V11 Ii~it ';u o..itrt;

ir"t source pie-jr vid' cru;,iaI latl t DC :11.2

force aili.,'nxu nt i o 1 .,. lacii f t h? fil, . r.l; a vaz-yi:-.,
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I..

rumber of mooels, an2 s-.i fli*-,z a uni-ue2 set of lata eieierts

dep _ on d i rj or the 1,articular .no)!E involve!. 3ererall-i, ti.e

d at i E7. a n t S c 0 t -i nel in t4h-e Eo'i cc fi 1e S an 1 th ( .Lt a

eiemL-nts re'yiuirad by th~e models remain tht- sa.ae cceatir.3

rel itively joad. syste: stabi it7 iij tais rejar 1. Teea

Lowever, occasional chanjes mIadE in t~Ae data elezlents

provide.] or re'piired. A DCSPLANS validation too' must

*provide the 2exibity to j;ncorpcrate sach1 chanjos easily.

* - Ir many cases, aclels using the sae data elenients frcmu

th e same soirce filep re-iuire liffzrrent 1_re, s of valida-_ioi,

(c.-. , the v-ilidiity of input lata elonmant "A"l froma the

Enlist-e3, '3:it'~r F'ile Ta. he crucial t.) tl., vili it~ of

ikersornc ?i~r.s r.dicator :Acdcl out"-ut, 'Lat

~ncna 1un a to t*-e C.Validity Of oultp.It ZOIhCe1l i- th

0 ~2r.Ll 2olic ProjECtiJ11 !u0dE4.2:)) T siDsu

vililaticr: t-o.)l aust. Le able t~o d1ifter-ntiato L-tet dz; the

validatien. reo.-ired for Trnlitc~ :aster File data whnusced

Ly the ?crscaael ,hPalinoss I~iicator '1:-1e1 as o-sdtc the

P3MI, anJ it -vist aljnly edit an] validation rules

* .acco r di nt:ly.

eniceral111, DCS PL ANS~ -,,odel s are r-in or, a stauidt,-ard

*sch,.1ulp w.-ilch coiacidjs with. rE iii reI Lci ef inj6/roror t n:UI

which also facilitatcs use o : Cre mod,-l's outLt It as irpj'ut

*for arlot~iLp ;nole 1. 7heve are, however, occasions wher. .i

* . odcz's out vit is ci ic on v cr- s'lort :iotice. In thc-44
C4 rC utafCe, t ie Lr I _!70t("! to laItd Ii_' It 0:1

r- na r ke avAija.1le, andi the- DCS21A!' :'odels dIcuic !havc I-)

* ,.e run in t!.t juickest iSIJti.. witiout r.adto i it

- . inte'ri. i e Iu. a *roC. i'r': uem nwise, it rr ty

ci:C~ar, dnd! '.)C.11'LANS vali"j t ion tol i :aist :.ro:vile for

s- sc h a cao- t ir.jen cy aI(w in ritso l-- to b 1e C i rc'inv e ,t C!I if

i.yird tt', tis c-1ja, tinci ELC3?'- 1.7 iata Li Ilter _-annaot

Lo a manlatoL-y ca.rt of iri- ir.t-ccral data extra~ct io)n or

* modeir~j rocess.



:The mra ority if £CmLoJ eeo i- g act iviti*es will be

a,.)ne i n a batch mode. 'he~ extraction of- ,,c-r*ticnt -data frolo

largje ir.Eli t fi les is also a Cbat ch prioss (e.., the

"UTFACS' projram devclopel ar.! use"' by D C:')PL UNS to extract

pertinent data from the E'ilisted Master F'ile). :iowever,

capabilitixA to ranij.ulite data dictio)nary :netaclata on-line

and o ~ur-v the meta~atabase on-line are crucial to

effective, uiser-frrienily operation o. thte data filter

sys tem. kl-, other .'ata filter Frocesses Ee> VE

foravuldt iJ1) will be done in ha tch mod-, to inlsure run;-timne;

Geficiency.

r3asE'1 u'-on an oxarrinatio. olI the overall DCS?LA*!S

sit-laticn, anwl keyin, on the -.;oiflts jast meC1tioL9,: , the -oaz

of the DcpASdata Lzilter system is to valilate all

0 et-rnaily -rovilel input l1ata usel Ly DCSPLAITS' farce

alijnmeAnt modals in consonance with est-ablishe DC SPI.A I S

1uality control stan'lar Is.

Fey objectives of the DC3PIANS data filto r systerm are:

1. it mast be comjatible with the existinj DCSPLANS

CCMuter system configuration.

2. -t nuist allow flexible ard easy additio-ns ari updates

to t!,C MetaliatahaSe.

3. Tts interface with the data extrdctioz, and wo]Clin-
~rocess m ~nt be optional (at thedsrtinoiu

Cit.f, DCSLANS; otherwise itwill I'ematmt.

:anb-to)ry interfuce)

6 4. It must L-rovidE For the automatic ijtu-: oL c!it
in]. val idation rules to -zuit the Lartiz'lrsuc

file an il odel Lei.g process-1.

5. Tt must ~.rov ide a, interactive i-Iinc -piry fcit'

fcr accessingj the rietada talbas.

6 . :t must nrovih an error/status r::,ort j,-neraticr

f acilitv.

7. ~tmust-o a u'ser-friera.1 systo..

7.~ t mus A



.'System 'ievelolsent an nlmznaincssmust !)e

*-Consistent with. t;--- "locil" nit-ire of Ithe. sistem. A
con~servative aFrro±ch I~s ."3siro.

B. "1DATA FILTER"' STRUCTURE

:his section uses a structure diagjram (in ao iif icI

Aont) to set forth the roosc-1 structr f h CSLJ

k "ata filter" system software. 'The structure is dErived

fromn a functional ~ieccrcposition p~rocess in which major

systeiw furotions are split succezsively into set.s of

*s-i!- f unctions. The Iropo-sed DcELANS, system will be

decomposed to thr(ee level~s. Th.is d*--cmpositiLor domonorstr: teF-

* the hier-_irci.ical control structure and relationships of

madules which corprisE f-he overall 1"data filter" [.rojraT.

it does not reiresent any particular 1 rocossiaj sclucc~ or

crlder of decision- making. [Ref. 13:p. 149)

he structulre diagram is ncimally ,)rvsent,,L in the

jraphicil format shown in FigurE 4. 1. however, Jue to the

crowdin~j effect that will occur from a three-lovel

lecomnjositio., the major oystem functions (level 1) and

suibordinate modules (levels 2 a r. 3) arc repL225ei.teu here:c ir-.
par~ir4~h/ub-pdagrah form it (Se F j u re 5. 1) .:o.uc

depicteq in this manner are casily transferred to a I a-i

represortatlon of the ov- rall systom, if rec'uire1.

1.Structure Diajran

Tlhe proposed data f ilte-r syste-n contains tiv, major

* functions (Control Data 7ilter Systeml, !aintair

etLa::'ae Proluce Z5,Vali lat; inP'u

ieports). The systemi's hierurchicdl structure is

il].ustratei 1below, fcllowA1 by descri:)tions of each majcr

0 ~ functioni, znt-furncticn, and lowEr leve l molulc?.

~ ~ ~ ****.*.*) ** . . . .-.. . . . . . . . . . . . . . . . . . .



I _CPCSILANS rata Filter I

1.0 FIrST MAJOR FUNCTIO:1 (level 1)

1 1.1 First Su-functior c 1.0 (Level 2)

1.1.1 First odule of 1.1 (Level 3
1.1.2 Second Module of 1. 1 (Level
1. 1.3 Third Iolule of 1.1 (Level 3

1.2 Second Suh-f-inction of 1.0 (Level 2)

I 1.2.1 First Molule of 1.2 (Level 3)

I 2.0 SECOND "IAJOF FUNCTION (Leve.l 1)

2.1 First Sub-function cf 2.0 (Level 2)

I 2. 1.1 First Module of 2. 1 (Level 3}2.1.2 Second * odule of 2. 1 (Level])I 1

1 2.2 Second Subl-function of 2.0 (Level 2)
1 2.3 Third Sul.-function Cf 2.0 (Level 2)

2.3.1 First Module of 2.3 (level 3)II S(ETC.)I

Figure 5.1 Sample Paragraph Format

1.0 CONTROL DATA FILTER SYSTEM

1. 1 Verify Transaction Valility

1. 1. 1 Read Pcccss anI Tra:sacticn Cc-es

1.1.2 Evaluate Codes

1.1.3 Im£,lezent Validity F)ecisior.

1.2 Prcvide ThnUlScreen

1.2. 1 Reai Validity Zecisiot.

1.2.2 Dislay Aijprupriate 3cre..

1.3 Tranfer Costru!

1.3.1 Real Screen lz ,iit

1.3.1 is:; rroj:tau Control

2.0 :iAINITAIN Yv,-ADAAEASF

2. 1 CCntrol
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22.1 1~ r,)v 1dcetadlataLaise Meru

2.2.4Acceut Data

2.3 Delete Metadatii

2.3.1 Read Lelete PLecjles t

2.3.2 'Locate Metadata

2.3.3 Remove etalata

2.4 C hane Metddata

2.4.1 Read C.-wnie Reqjuest

2.4.2 Locate etadatd

S/2.14.3 Update ?etalata

3.0 PRODUCE EFVR

3. 1 Ccntrol

3.2 Retrieve Mtadata

3.2.1 Read Source rilc/Mol: Co3es

3.2.2 O1-'en Yetadata File(s)

3.2.3 Extract Pertinent Data Values

3.3 Formulate EVF

3.3. 1 Load Variab'Les

3.3.2 Set Suitches

'4.30 VALIDATE I17PUT EA'IA

4.1 C cntrol
I OV 4. 2 Select RVF

4.2. 1 Deturine Iiput !.pconr! vyjri

4 . 2. 2 'xtract 2'ical V--

* 4.3 Aj~ly FVR

4 4.3. 1 Real' lIn iut [Viti

4 . 2 Read HT

'4.3.3 Chuck Paraineters

4. 4 Provi ',. ProceSSOd Input Data



4.4. 1 Read Erro)r Cole

4.4.2 Transfer Ecroricoas DatA/rror 'OIC-

4.4.3 Transfer Vaic >ata

4i.5 M inta in 3 ta t: stics

4.5. 1 laintain Transaction, 7Xunt

4.' 2 Maintdin Error Counit

4.5.3 Sort Error 2I:'

5.0 CE EATE ~~FT

5. 1 Control

5. 2 Retrieve Pjcr t/R --- o rise r) ta

5.2. 1 Determine Fo;ort./Reionse LVTrZ~

5.2.2 PRe.ad Aplicajoc Dta

5.3 Perf o?~ Ca!c ulat iors

5.4 P. o v ide R- !ort/pso,

5 5. 4.1 Determine Format

5 . 4.2 Tozmat Daita

5.4.3 Transfer to Output Device

2.1'arrativea Descrintioris

'The folloinj ar-2 succirct axlanati~rs of the k,,y
aspects ot each structure diajram tFunction, s-ib-functiJon,

al;1j modulu. 3ach lower leVel JESCription, serves to

rofine/ex- anl the detdil of its suipecior lev,-:1.

-1.0 CCN'R)I. J)A7A TIL17ER j3YS7T;I: T~is ucto crrc.

access t') the lata .;iltar zvstom and~ verifies

transactioi: valieitv. It also -):rOV11CS .:;cr -Os fcr'

i~A ItnE~mtiriq other major syst21 furnctions;, ind

trunsfers contrcl to th~ese processes.

- . - ~1.1 VAT~j-tY ~TPAA C'TtCN VAIIDITY: T:Aizi i-uci:

0insures that the us-er is1 authoriz !J accc.;s to the

systeu foLr the lIcsir.jd t~a rsictian, and th it the

transaction itsell is valid (e.j., an attend) to

vali']ate the Enlistel .1ariof 1ent Filc f"or uso int.

Cfficcr ?romoticr Io'1e1 wculd bo rejectol).
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-1. 1.1 ZAD ACCESS AND TLAIIISACrIoX4 CODES: !,is module

reals in the user's access cole inl! the trdnsactioa

codes indicating t.,? .esirEd )rocess an! tLe source

input file/model(s) involv~1.

-1. 1.2 EVALUATE CCD'3: This module checks user-sup-;lie'l

coles against authorized access an"' transacticr cc~es.
- 11.3IiL7MFNT VALIDITY LECISI3N: This modale will

either reject th-. transdct1on or pass an indlicatior cf

valid transactica to modul 1.2. 1.Thsiouelb

sets restrictions within authorized processes (e.g., a

user may be allcwed to aid metalata, but not Clhange cr

delete existing aetdlata)

-1. 2 P S 0V I "I M ENU/SC F ZN: Ti'his sah-ff-inctiar Irovilcs

the user with the appropriate screen for cintirnued use

of the system.

-1.2.1 -;!AD VALIDITY DECISICN: This module rea.-s tI-q

validity indlic atcr produced by mi'.ilo 1.1.3.

-1.2.2 DISPLAY ArP'OPiIA7F SCFEE: Th:is mo.l~ale causas

either a menu or screen, aE appzopriate, to aprear on

the monitor.

-1.3 TPANSFEP C0112011: This sub-f unct io'n ;~e cont ra

t c an appro~riate system mclulp. in response to use~r

in,,-- Ut.

-1.3.1 A 5 3C F Z N TXUT: ihis nolule ri-a.s user

rresjionses to terminal promits.

-1.3.2 LER'iIN7 EEOPEh PROC7E53: This r~~i2inter~rets

use-r in~put in terms of t,'e -lesirel syste!: f unction

-1.7.3 PASS3 PROGFAM! C0C'T7,CL: -his modulo >-ssos cor~tro.

to tLE-.f aprropriate systoem noduile.

*-2.0 MATNTAII MFTA~DAtI3X.I-, f Uur:to% croatcs r.' w

m et i<dtal"Ise e nt ri~ d cI E t -, 4 wt~lLI t a 1 s, cn t on t.;

ar.C, makes charn4cs t,. tLe cxistin~ mutadata iase.
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2.1 CN-I-O: Ths sb-f-inction -iis-)iays ft

nmetadatabasE menu, and :overns the dctiv~itti-ii ar-I

a mnenu jiving the user o,)tionso- dij eeigo

changjiig metadata.

-2.1.2 ThANSFER CCTROL: This mad11oc tasses con~trol to

either modules 2.2, 2.3, or 2.4, 1epanding on usec'6

request and access authori2atio.

-2.2 ADD XETADATA: This ziuh--function reals uiata'-ata

in-ut, checks it for duplication anl proper ertry

format, and either rejects the input or ztoZes iti;

the met-adatabase.

-2.2.1 ..- A) ADD tATA: This module reads datit wi ch t L,

user llcsires to enter irtc the metadataL-asa.

-2. 2. 2 CHECK UNIQUENESS: !his module chiecks

metatlatalbase to insure data to be ided does rot

alreaiy reside there.

-2.2.3 C117CT; FOEMAT: This vodilia checks data to be

a,-'Il for compliance with Frescribed standari mttacidta

entry formats.

2. .2.4 r.C~? AT.A: This Mcdule evaluadtcz results Cr

mPoule 2.2.2 ar] 2.2.3 processi, an~d eitlicr re-jects

fdata to he aidedl or stores it in the metad.italbase.

-2.3 r,'7Z" E EA DA T A T 4is s ub- 'unct -o,- re i s u.et d -ata

delction rknquest, locatc-s the data ii. the :notadat il-ice,

an] removes it.

2 .3.1 I-MD DELF'r7 £2E Zhi 71iod'xe rei1 !0 thc

u Se r'IC requost, tc doieto 2ata.

23.2 LOCATE %IFTADA--A: -his 3ao-ule locate.; indilcatel

retalAti in the aetaldtabasE.

- ~ ~ 7 -.. -e~~EAAA: ?h'is zodutle removon metalata

fr',-m tlY.c Mm-a Id tabas;e a Eter a re.-veri icati, on of the

user's 1,2sire to delete tbhe dtta.



-2.4 CHANGT7?ETDA This sub-function ze a.1 a

retadata chargje rel-uest, lccates the dati to be

chan-jet, an]I upd~ates the Ldata after verificatio)n that

thr new inetadata meets the prescrihel e:.try format.

-2.4.1 E2TAD CHANC.H --LE~r is molule reads the

user's reju'est tc uplate existing) metaddta.

-2.4.2 LOCATE METADATA: This module locates the

metadata to be changel.

-2. 4.3 U!PDATE AETADATA: This module replaces old

metadata with neiA metadata.

-3.9 PCDUICE ZVR: This furnctior. pro1.ices edit ard

valilation rules for usL- Ly sub-function, 4.3. 'letalat'a

values are extracted. from the metdatcibase and are

transformed i ntc bo'in.Iel ccnditi3 nal stateimdonts th rau h

which input data will be run.

- .1 CC, OL: -h-i 3ub-unctior. ovprrs tho, activatioi.

and se, uernce of Froccsses involve] with the j roducticn

of 4Edit and valuati:on rulES.

-3.2 1CC3-PT PROCESSIS! COt-_: L-is sah-funictiorn reads

the source file andl mode' codes eatered ly thf ;iser,

clers Appropriatc meta-data files, extracts applicaal.le

metaiata. values, and stores their in -i "variable's" fi1e.

2. 32.1 ! A D SOU71CE FILE/1IGCEEL COD2-S: This salulc reaius

tho source fi le ,ad model identification c~les eitcrcd

earlier by the user.

-3.2.2 OPEN1 METACA-LA FILE(S): This3 nodule identifics

dfl opens all metadata filEs conttiving Lata relatin j

to source file and ino"els rote-1 by modulte 3.2.1.

-3.2.3 FXTFACT PE TIN7,v:' DAIA 7ATLJ:S: T his -a 0 dul1

extracts lertin e.-t mo~tadaIta valu _s. from o-pered

* itetalatabase filcs an i stores the data in t "'variah;cs"

file.

-3.3 r'GFNIULATE EVP: This sul.-function reids thie

ictaiata values storedI int)e "i variahies" 'ile into a~
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file ol pre-estahlished corditionalJ statcments, thereboy

settin switches eith~er on or off and settin-1 u-ner and

L r Louindaries or ac.1abe nut ixt-.i values.

*(Settirj an] boundaries will theretore vary accordlinj

*to the combinaticn of soirce file and mole! coles

prEsented by the user.)

-3.3.1 LOAD VARITAEES: This module reads the

"variabIles" f ile into a fil2e of ro-set con.ditional

* statements.

-3.3.2 SET SWITCHES: This toodule, depending on variatie

* - valucs, sets swithches either on or off and establis.es

upper and lower boundaries, as rer,uired.

* *- 4.0 VALIDAT7 INPUT DATA: 12his function ictually

performs the validation 1.y selecting specific 7:P

apj~lyirg these FVR to ti.e input d1ata, and providing tha

processeq input data to either a "'validatal lAta"Ld

or an "error" file. This far tion also naiaii -s

statistics on thc numbezr of data itemis process-ed ani

thle number and category of errors found.

4.~ 1 CO0NTROL: This sub-function goverrns th-e activation

and4 se:ueiice of Erocesse-s involved-r in tno uctual

valilation of in--,t data.

4 L.2 7SLC VR: This su- funiction idcntifies thle tv,-e

cr record(s) 1being va lirlatcd fro.-. the source file, and

activates only tlhose :-VR which ap21 y*,. (This

sul:-firiction preclujdes t.ie vatilation pro~rai from

* unnecessarily rvinninj an i riput rcr A patal.cu

file :.Vx therely enhlancing3 Lun-tino (-fficioncy of ti:e

cve-rall process.)

- 4.?.1 IFT~IN12 1NPUT R7CCF'J TY2',3: ':I-is ou le

identifies +1e subSe2t Of rEcoruds t.iat ar ein

validatel Fro m th.e soarcc iniput i.

- 4.2.2 ..(TFAOT APLICA3L"-' FVP: This aadil.- extracts

only those -' appllicable to the record tyncs Ibeing

v d Iida tel.
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-4. 3 APPLY EVR: This sub-f unction reaids the input data

and its assaciatEd --V, and compares them to verify

-4. 3.1 5.ZD INPUrJ DAT A: This module sE u-ntially rcals

input lata to I'e validated.
-4.3.2 PTWA 3VR ThYis modulo reads EVP from module

4.2.2.

-4.3.3 CHC1K PARAMETER~S: T1'.is module comnpares injut

data to EVE paraffeters, ass.i-ning in ap~propriateerr

code (incluiding "no error").

-4.4 PROVID7 PROCESSED INnUI DATA: This .3ub-tunictica

reads tliO j-rocessed rdata an! its error c~lu, a-,--

transfers tl-e data accordirj>y.

-4.4.1 R7AD EF.ROP CODE: This module reads tLe iata ixl

associated error code from molule 4.3.3.

- 4.42 !3NSER EFFONMOEJ DATA/rRROr C!,: T's'~f.e

transfers erroneous data wit-h its as:sociated error ccde

tc an "error"l file.

* -4.4.2 3ANSFEP, VALID DATA: T:~is mno*1le trarsfecs all

v alida input lata to a "'validated I.Ati" 21e

* - 4.5 T.TI SA7L9T ICS: 7his u-5cio mirarsi

rurnin, couint of th*e numl-er of trinsdcti)ns zroctsse]

an " t 1.e nuwber and type of errors fo'ird.
-4.r.1 '!A-N7AIN -.F'ANSACTICN COJN7: ITIi s AUd .3 1e

-,nt~s a rur.nj count cf t'c nuznb(er o-f tra.-sicticr,,.'

iracessed in a valilation activity.
Jq~~ 4.5.2 v,1147AIN FERiOE COUNT: This ziod!ule cors ~

nu.Ler of errors foind irLC. natzi the ervca: cole

in v cl v;-ti.

- .'.3 '01" 7RRC - TYM:S: bhir mo-I143 sorts a vali-lation

activity's, :rror count t; tvv o- error.

- .) oI;2 7T Pf' T hiF function accl-pts roeiuest~s

for hothi nrinte. reports aind irtcractiv,= (termiril)

rezron;Es, deterirines anil retrieve~s the t±p,,ropridte
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re Tcr t/re spon se :]a ta, per f cr irs c~al u 11t io,; a nd

forr'atting as re';uirJi, ar. issus ti~e rc.luested

rei cr t/resrponse.

-5. 1 CCNTF.OL: T.his sub-Eurction kjov(ecns tht: activat.icn

* an : seqluence of Frocesses involvel 'wjtj the i.ro~luctic,

of Friihted reports and irntEractive .:espor~se to terrinal

queries.

-5. 2 EV? F FPCT/.LSFC ','E D A TA: This SI*)-f'ar.Ctij_-

determines the type )f rorcrt/respi.ise 1.esirod anda

reaas rc.,uiruO. data from arroijriate files.

9. .2. 1 D7_TEPln* -ZOTFS33 -,,,, Tis aodajle

interprets the user rejuest fo r information in t~r,7rs of

rcEcrt/resrnnse content.
- .. 2 L'EAD .PPLICA3L7 DATA: Ti idi oaee1

an;! temporarily stares the dlata n eleicIurte

rej]uestod report/re;ponse.

9 .3 2EZT-i70- CALCULATrON: ThIA sul;-'unctio:% floteru2. rne:

whether calculations are rcE airea to prod~uce desir~l

infccrination, andI if :;o, it redds tho appro, riatc 3-1ta

and yerforms the re uired cperatioas, prj ,IC in - 'rc

report/reponse data.

-5.4~ PPOVIDE FAPOFI: This suL-functior. d-. tjr:mines t!-.,

a-c-ropri-ite rei'cit/r3s.orisc farrnat, irorndts the -Litu

accordingly, ar-I transfer tht formatted data to thE

a,,,'ropriate out put 2 !vice2.

- S.L4.1 CT_72O2_ rCF Y.17: Ths_". Et rmincs

6 ~~the o;:rat ret Uire.1 f~or t.IE hOSirilrsps I

accordince with i;re-establ is.eti Ljr x - t*1L).i imt Er s

-5.4.2 1 C F~A 7 DA 7.1 7his mclule arranges Ilata i~i pz-oper

format.

-5.U*.3 '7AIISFIR TC OUITPUT DEVICE: :1 iS 7,oiul. rralnrt-crs

thce foraatted l3ata to thfe appro,.riat(e Outut !(,Vice.
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C. "1rATA FILTER" I1MPIEfENTATION

wo key zidvanta( s iz herer~t in t>i :-roo& l-ocal .. i

validation system concejt are lcv devcizm-::er~t costs a"]

speely iirlenentition. In this ligjht, initial :JCSPL. S

develIcpxnt -fforts rust focus cni the creatior. of a

prototype system that takes maixmuma advanta~e of existinj

resources. Specifically, the DCS PLANS prito type must

incorj.orate tHe existJr.9 MJTACS rormwA icn extracti3

relevart 7nlistedl Master 7ie(EF) lata, the exi.3ting E.BASE

I.! data dictionary w~iicL currfcntiy include s jeneral mole!

arn.I office nietadata in its metadatabasre, and t'-., existi.;

DC:S-LANS 13,1 ?C microcom!-ater. The DCSPI.ANS local data

filt*:r system therefcre will ccr.sist of ir. IT ?C hasel,

D3AE I j~ojr~ hici ftt E '-12 irout Jlata or uC in tw~

application molels (tuo riodels iru.-t be used to test the

* system~'s ahiiity to differentiate between the dejrees or:

viiidatica requirel hy separate moels usin t.>. same inpxt

data souirce file).

The fol.Lowing4 ste-S sujqest a methalolotqy LfOr

*dev213oj:ntil o7 the initiail DC3PIA~S Lrottype! "d.ita f i 1 r

systes.

1.Determine and it--lcnent the 'r , c int~rrace

urechdpisma for feeing 1JTACS oxt ructo1 3 dt A

t -roajh the. TPN4 PC daIt' 'Liltjr System.

2. xj~ar2 curront d~ta dictiondr. *a-,hilit. ,s

creatin.; adl litional met a~atabas3- 7odal.,s wi,.icj~ will

J1ccE:7,t an I store meta~ lata a.iit source f i >' in 1 :mo,!-

* ata elements. Crelite ar. &'iltionil dAt Iict i-na1rV

:LEtadiatabcts,2 module thait will -iccpt anJ :3tuz2 --I

3. -sin j t%.o P*hasE I. ch-c zlist fr c~ha ter Four,
ccirnr&hen .;ive 1y construct lati A ni.io A. r

z in o4I.21l ata vemciert.s, and xteth -.0 ~.o --

W4*ica ;ets; data eleniment valiliatla-.. paraieltier3 -in"



ir.t e rr,2la t ion sh i 1s. ThLiE stej (nust h>2 acco0Mplis",cil

with tho full, constanit coogeratao3r or thos DSCSFLANS1,J

C eronelmost Clo)sely acy ,iaintoi with, th-e EMF a

the two) applicatiot: molels ZLeinj used for '-he

* -. :rototypo.
4. Load the data deriition an! :V£ metada ta into t~ie

Cata Jict ionary -itaddtalase.

5. flsinij th e functional toI vies from Oectior. 3 of this

chapter as a ;uide (particularly function 4.0),

create an elit/validat: or projran_ dnI i;h will control

and izpleoent tie overall dIatA filter Process.

ULOUI I 'Iinit&2 Oi-SitE revie-w of DCSL 13opraios. '

morea cotrDre ,ensjivc. examinatior cf7 the DCSPLAN3'- environment

(Sea Ehase 1 of the zlianniinu and initivl iei~ rocess

describr-l in. chaLI-ter f our) willI most i kelyv uncover sm

additijonal re~piiremerts and necEssary adjastnc .nts.

There-fore a Iota iledI c-s-ite envji onntntal review is, a.,

essential rrere'jisite to ar.v DCS?LA;3 lata tiltor

dev lp~cn/iplene~ttir.effort, cspcci:±llv ., o Ie bci

urirt a k c v r aon- DC 2PLAM E prr 1L'.
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VI. CONCLUSIONS AND RECO.IBENDATIONS

A. CCNCItJSIONS

DCSPIANS, :UILPERCEN suffers frma data control rlc

common tc mdny small user groups in lar~je dati teocessirZ

systems. I t i s u na blIe to ve ri fy th e coriectnc-ss of iziiuz,

data obtaimel from sourceos outside its sr-an of cantccl. At

the !:rcsent tiaie, DCSPLA:IS must rely almost exclus ivcly

th.e the! coa.,:ten~ce of its outside sources to 2ua _rantcc ::

integrity of its ir. -ut data. C esituation is; causii~j

DCS3PLANS' matnagers a jreat deal of concern.

Tou)-lcv1'il Army I ecision-makErs use olit-,ut fro:. -CS7L'.'S'

applicdt ionis to formulate long -rat.e peirsonnel tardatjetnent.

policies. T-us the adverse ±rn tact of erLoneou's input Pita

enterin-I CCSPLA.NS' mrodels can, tc far-reachiing ani extrce I

serious. Dcsp.-ite this fatct, DCSPL'VJS' snail size cxtv

to t ,e uvcraU.- :17L2CEN information processirj yE<

gre clu les is from .strcnglIy it'll cezcirj tne( untihof -I

system-wide valiation cap-aility. ULASustcccr

3e'(V210j._ ani1 i.mple ment a "'local soluition, to its 1i1ta

v alid a t ic r problem.

DCSI"TANS'3 -odls it'.i their ascteIitr.i 1 oL e i

contain zany o: tne same iata i tems. Xitoalv1

vairie*-t y cA: 1 4oAt tio nsi.± us x is t s a :aon fh in 'it .,i ta -1 4:
sitliation .rix. that PU)PLA S ' use t ait tvi aio

b-chninpins to insuire the.t accuracy of !a ta usL- 'Ly its
2oI-%is. r. al 'Ai tirL to r )it ie £ iat cek,. ens

n aona~ensschecksF are alsio reelced to turr cc ta

inpuit is bOotl. co~pletoe ani r onsisteait. 2 o i'1nf Iciness;

checks arco 7ore eomj lcx than F h format chck, d are, in



fact, the real kay tc iasuiring a trul,; integrated validation

rrocess (i.c., data eloemeiits, rEcorcds and files I--e not or.l%'

validl by theiste'ves, Lut also ir rejlaticn to other relevart

elements, rC Co--ds anud files) .Cf course, valila tion of the

1ejality and proper s.,guercin- cf An input activ-ty itsel 1

mlist precede the validlity checks on t',e data.

An ideal validaticn tool for DOSPLANS is the active data

dict icnarv. 7.'onfigjurred as a data filter, the dictionary

provides a flexible, user- fr ien dly, easily expanlable

validation svstem for a "small" user grou,,. Tha data filter

can I-e developed locally 11sin-j the exp.ertise ::urrently

availaLIE within DCSFEANS. Such local a-evelo,'mont alloh.3

the data filter systex to be tailorel prA-cisely to 2SiAS

own vali'.ation n~eeds. lap data dictionary ajiproach rits

quick, edsy .alaptaticr. of the data filtoc to ciiinges in

models and iry)ut data source files by simply aljisting

dict ionary netadata. No extensive validation program

re-writes will be re- uirel. Also, the use of7 a m~etadatal~ase

as a single source of datdi foir huilling ZVR rrovides a

rea.ly-madep mechaaism for keeping t'ie EVI consist-oat.

Lastly, an active data dictionary Allows ')CS?LAMYS to 'levelo:

future lata process ing tools/carIabili ties with relative e asc-

aril minimal investments of time aiA. money.

rreliminary planring is cruicial to DC.3PTLA:' sucz

develorLtent of the data filter. Tke overall :DCS-PLANS data

processing4 onvironment int beo c.Ierst )od, a.nd1 data
* . definitioa and associated valijation reurnet f:us T~-

com rehens ively examined And ca Lef ully locumente 1. horou uh

accorrplizihmcnt af these first two phases of icvel.o jre r. t

will rovilte a solid base for LoU. pv-,liMinary anI letailed

systcm ltesign. Prelimirary dcsitjn- sjhoill be acojlishc.

through a f unctiona 1 decomposi tion of ma jor sysit e:

functions. These imajor functiors must he derived, frcr,
analysis o_ )haiso one ad two results, And mu.stif te
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achievement of the specific goals and key objectives cf tLe

DCSPIANS' system.

B. RECClN.ENDATIONS

An effective DCSFLANS approach to its data validaticu.

prohbic iust kel on the conceF'tE/desiqns presonted in this

thesis. It is recommended that:
1. CSPLANS pursue an efficient "local" solition whicL

can je tailored to its s[pecific needs, rather than

await or attempt to influet.ce the idoption of an

organization-wide validation systeo.

2. the local solution applied by DCSPLANS !>3 an active

Jata dictionary "dta filter."

3. DCSPLANS begin developmert wit!. a prototype system

that will validate Enlisted Master File (71F) data

for use in two models. 7his a~proach tests the

system's ability to diffcrentiat'e between the de~rees

of validation recuired bj different molels using the

sane source aata file, and also takes advantaje of

the existing CIPACS program (extracts relevant E"F

data). The prototype shculd use a:. easy-to-;rojra-',

easy-to-use relational latabiase anagc.ent systei

with a simple query language fucility (similar to

EZAS7 I1)
4. DCSPLANS appoint d small project team to oversee tX,

• data filter development. The team must conduct 3

thorougih on-site review cf DCSPLANS environmental

characteristics inv data lefinition/validation

criteria (Chapter 'our) prior to revisions of the

general design (Chapter Five) aal sub.3eiueat co IinJ.

While ,detailed design and co)ding; can be csnJicted!

off-site (perhaps as d thesis project), the revicw oi
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environmental. characteristics, data definitian, and

validation' criteriax, m~ust be accomtylislheI at DCSPLP a S

hy persoinnel fail~iiar witi. DCS?LI'!S oper:ations. b

checklists in cha.,ter four .)rovide comprehensive

*jUillirPeS for such aii examinatioa.
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