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ABSTRACT

This thesis addresses the froblem o small user groups
teing forced to use input data collected and processel by
sources outside their span of control. Specifically, the
use of an active data dictionary to locally validate suckh .
icput data is examined. The thesis proceeds from a general
review of data validation techniques and criteria, through
an examination of data dictionaries, to an illustraticrn cf
how an active data dictionary can Le configurel to act as a
" Mdata filter")for input cdata.

Key initial planning and design steps arz set fortl,
including rejuirements amnalysis, data efinition, ard
initial logical design. A ckecklist of guestions to answer
during each of these activities is included.

The concepts discussed in the paper are then aprlied to
a specific case (DCSPLANS Branch, J.S. Rrmy Military
Personnel Center, Alexandria, VA) resulting in a "vdata
filter" structure diagram that is tailored to tiLe ICSPILANS'
environment and their urnique validation needs. -
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I. INTRODICTION

A. CCNTEQOL OF DATA

One crollem plaguing today's information manager is tue
serious lack 92f control over Jata wiici 1as develorel as
computers anl their applications Laive spread throughout
orgarizations., gaecerntly, there has been a consideralrilic
increas+ in the atterctiou being paid to this orotlier.
ilowever, most organizations whose inforzation systens wera
Ceveloped ir the 60's and early to willle 73's stiil suzier
the 111 effects cf irproperly ccatrolled 1ata. 1In tlesec
envircnrerts, redunliant, incocrplete, and inaccurate data are
still prevalent, Under siuch circuastances, the proltarbili ey
that faulty 3ata will directly corntribute to uoor
orgarizatiornal planning 1ni ineffective decisiou-maxirg i3

significartly increased.

vhile scme organizations have uani=2rtaren action to
correct treir data ccntrol proilers, amany otlers are
overwhelized Ly the encraity, ccaplexity, and cost of tha
task., In very large orjarnizaticmns, the cost and corplexity
take c¢n proportions that appear extreaely probibitive.
Mufortunately, it is thesc larje oryanizations which havce
the greatest neeld for car2fully controile?l data. Llarje
organizations are alsc amore likely to ezperience i1dverse

eifects which extend teyvond thcse foini irn smaller

entergrises.

o Cre oI taese effects is nanifest in tae nelpless

T positior in which scre orjanizational user groups find

;' themselves. As orne cog in a large wheel, these Jrouds crten
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input data Ifrom Loth Y¥ILP2ERCEZN and noa-3ILPERCEN sources.
Some injut Ziles are extremely larje, feed a number of
molels, arl historically, have tean »rone to error. licne of

L
the in ut files are under DC3PLAN3 control.

The cutput of DCSCLANS' modeis 13 used for crucial top
icvel Jecision nmaking which will deteraine the structure ané
conten* cf aray forces well intc the IZuture. As such, the
DCSPLANS output must exkhiblt a very hijh degroe of validity.
Currently, however, DCS2LANS is unabtle to verify the
accuracy of much of tre irnput data Leinj used v its nolels.
Tkus, desgite tie correctness of the models themszelves, the
reliatility of the DCSPLAYS prcduct aust Lbe consilderel

doabtful.

DCSELANS officials ave Juite concernel ahdut thelr
Fresent ircalbility +c insure tnat the lata usel in tlheir
models are accurate., They realize the problam will rot to2
solved for them soon by the orgenization (MILSZFCEN)
tiiat they must devise their own local solution. A variety
ci options are availatle to tierm. Some are juite pocr
(ce e, zalntain the status juo and rely orn the input lata
sources to insure validity); othkers 1ire nmore feasible, hat
still ceortain scrious shortcomirngs (€. j., uaplite/coavert
every DCSPLLINS model to inclule its own validation irocess).
A muchk acre effective arl efficient aiternative s lescrirel
in this parer, i.e., the use of an active data dictioraty as
a "Jilter" to vaiidate input lefore the lata is processel by

tte variocus aodels.

C. THESIS METHODOLCGY

This thesis will explore the concept of asing an active

data dicticrary as a local validation tool. It will jrccced

11
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froa a jeneral review of data validation, throughn ar
exanination of data dictionaries ard tneir design, to an
illustration of Low ar active data dictionary can he .

beneficially applied to DCSPLANS operations.
7 ap: e

Chapter Two of the thesis cites tne essential role of
data validation as an integral fart of a data processing
system. Valilation criteria and techuni:ues used in the
"data filter" arec reviewed, and the jJeneral naturc of edit

and validation rules is iatroduyced.

Chapter Three explcres the data dictionarv. It inclules
some tasic definitions and corncepts, anl spécifically
addresses how an active lata dictiorary is usedi to valilate
data.

Chapter Four outlines ar agfproach to "local" initial
design of a lata dictionary "filter" system. This chapte:

also includes a recordendad "checklist" of questions 1 user

group can ask to derfine its own data Jictionary/validation

requirements and system structure.

= Chapter Tive specifically aéddresses the DC3PLAJNS
siti1ation. It cites a proposed goal aal soae key objectives
of a DCSPLANS validation system, ani uses a amddified

:fj structure diajraam of a "data filter" to illustrate the

o reconmenied approach to DCSPLANS' lata validation Jilecud.

Chapter 3irx suamarizes the results of this taesis.



GENERAL DESCERIPTICN

Inaccurate data iteas can easily find their way into

.

master files and datatases, y

eitlter through direct irngput L
users or througn imprcper processing actions Ly applicatica

proyrams. Fegarlless of oriyin, inaccurate data are poisca

in any ALP system, Informaticn created Iroam inaccurate lata
also tends to he inaccurate, anc¢ decisions based uron sucl

information are counterproductive to organizational yoals in

almost every instance. Data is a valuable resource, and its

is crucial tc

accuracy
Validation is that
preclude the coxistence

inforeration system.

validation

orjanizational success.

set 0f actions wioich atteapnts to

of inaccurate data within ar

tests caan he iaplementel at

ary nurber oI stages within the

data processiny cycile:

2
prior tc input, upon inpat, Juring processing, and after
Frocessing (output clecks). "Irput validation", as

inpiemented by an active data dictionary systen , occurs at

the second stije.
Input valilation focuses specifically on data beirn;
1

enterel into a Its uim is to

therely insure nitial accuracy cT

[Ref. 1:p. 326] Ducing
input valilation, checks are corducted to insure tnit the

i
A

datatase heing constructed/uplated.

input/uydate operaticr itseli is legal, and that inguat iuta

does not violate prescribhed daccuracy constraints. Creaticn

of a new file or i

the vplate of an existiay oune a

processing staje that lemands extremely careful data

vali latica, especially irn thoise cases saere the input data

13
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" is received from sources outside the control of the

> frocessiry element. Fortunately, it is at tiis staje that
f: the accuracy of data can te checked most effectivaly

- [Ref. 2:p. 289]). One adiitiornal cadtionx which must Te

. menticned at this point i3 that Jdatu does Lot becore
inaccurate from ¢rntry errors alcne. Data may be inaccurate
simply because it is cld! Previously accurate values rivy no
longer lLe correct because available new values have not
superselield older values dne to rejlected updates.

Vilidaticu frocesses also must check Zor thesc tvpes of

inaccuracies.

B. VALIDATION TEZCANICUES
1. Catejory

The general category of inputr validation technigues
used Lty the "lata filter" being proposed examines inpat lata
in the exact Zora in which it arrives Zor processing. The
technigues involvel detect errcrs by checkiny the -

Macceptakility" of Loth the dats tramsactions and the data

itself. This checkiny is accecmplished througu a series of ’
prograaredi instructicns/rules, and is implemented very
effectively by an active lata dictionary systea. Lree
tasic techknigues are included in the catejory: trarnsactica
valildaticn, Zormat checks, aud reasonableness checks. a
well designed validation progran includes a cosbination ofF
all three. [Ref. 3:p. 248]

The trarsacticn validation techni,iae is used to

verify the legitimacy of traansactions wnich input data. The
3 format checks and rcasonuableness checks, on the other hanl,
are used tc examine the correctress of data itens

themselves. 1In orlder to facilitate a clearer picture orf the

e
-a:

"data filter" lesign which will be presented in the raxt two
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chapters, a brief Jdescriptioa cf the three validatioro

mcthods is rrovided Ekelow.

2. Irapsaction Valilation

Iransaction valilation shkould be the £irst techniyue
to he avpliedl, Tt certifies that " a specific transaction
is one that can be processed Ly the system and is teing
subgittel properliy." [Ref. 4:p. 218] Its focis is the
verification that the type and rurpose of the tramnsacticn
are legitimate processinj acticers, anl tiit tie origirator
of the transactioan Las the anthcerity to ianitiate 1it,
Transactions letermined to be iraccurate are rejacted.

Related valilation csecks which also zust be

1

o

coniunctoldl durirny *his juncture cf tiae process cycle arcc
chacks for sequential dependencies anl/or proner timing.

For exazrle, a Monthly_ te;ort transaction may not Le atls to
tak2 placce until Monthly_Update traasactions ace
siccessfully executed,

The role of transaction validation as a "ficst step®
stens frca the potential lamaje wiich coull be inflicted
upon a system Ly the processiny ol an invalil traasacticrn.
Even if the invalil transaction is subsejuently Jliscovereld,
recovervy may prove cxtrenely Jifficult. an oiunce of
preventicn, in this case, is certainly worth a pound of
cur=!

Cnc2 trarsiction vilidity is estaulishe?, the innat
data itself is examinel throwyh 2 series of format chects

and reascuaitleness Checrs.

1. Format Checks

.- Forrat checks compare the actuil contents of a fiell

s to a rre-set series cf uscr-3dcfinel rules. A\ rocord, whose

()
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contents fail to confcra to the prescrihel format, either is

rejectel outright cr transferred to an approyriate error
handling routine. Score oI the rore coxmon format clecks
are:

a) Length Checks: used to verify tnat a field cortains a
prescrived winimum, maximum, or fixed azouat of
characters.

) Claracter Type Checks: wused to verify that a £field
ccntains only specifically authorized value types,
i.e., nurerics only, alplaletics only, blanks, or

special characters.

c) Claracter Pattern Checks: used to verify that tie
corntents of a field match a prescrited patterrn of
aliaal.etics, nurerics, dashes, etc.

1) te Checks: used to irsure taat the contents cf a

Dud
date {ield are entered in the re,uired, standard
crmat, i.e., YY¥MDD or YYDDD.

4, Peasonableress ChLeck

1w

teasonableness chocks test data items to insure that
data values fall within the limits of establishel
constraints., These ccnstraints are separated into tarce
tasic types., TField ccnstraints 1iait the valie £ a jiver
data item., Intrarecord constraints iiamit values hetwoen
fiells in tle sawe record. ZInterrccord constraints linit
vilues hetween fields in different records, [Ref. 5: p.
179 ) Reasonaltleress checks based upoa ficid cornstraints ara
fairly straijhtforward in lesigr and applicatiorn.
Intrarecsr]l anl interrecori constraint ciavcks, Lowever, leal
withi logical accuracy arni the irterrelationsiii,s amon; data
items. A5 such, they are muca more difficult to develoj and
manaje. caon reascilavleness cChecks are:

1) Field Constrairts

14




[
A
-

"if tte
tucen to
Zilled.
as foll
rucnard

filled.

"Tf the

Ran Je Checks - used to verify that the field value
falis within a specified ranze, i.e., the value loes
not violate an upyer cr lower linit.

Schuence Checks — usel to test a specially creatad

(2]}

ielil to insure records are processel in the proper
orlsr. These checks are also dasel to verify the
presence of all rcyquireé recorls.

Cnapleteness Checks - used to conliras that eackh
maniatory field in a record is filled with a ilata

item of some crescribed size.

r)
+7]

Date Checks - used to verify that the contents o
cate Zield dc not violate earliest or latest

acceptable 3ate restrictions.

th

Codc Checks - used to verify that the conternts cf a
coie field are contained within a listing of wvalid

ard current cciles.

Intrarcecordl and Interreccrd Coastraints:

Completeness Checks - usel.to identify those Zielis
in a record which must te filled sasel upon th=e
contents of cther fields in that record
{intrarecori) or oth=zr recoris {(interrecord).
Consistency Checks - used to veriiv that the valucs
in certain fiells ar~2 valil iu relatian to tahe lata
valies oI otter fields (2ither in the saae recctrl or
cther recorls).

Ar «garple ol an intrarecorl coapleteaess ciheck 13,
Corversion Indicator -“ield iz a recorl is filled,
e Conversion Ccle fiell inm taat record mast also te
" A interrecord versior of a completeress CcuecX is
oWs: "if the VB2 Multirlier ficld is Zililed for aay

in tihis run, then 111 YPE Multiplier [fields sust oe

-

An exaapl=2 of an intrirecord cousisterncy check is,

PUS C»n22 in a recorl 1o 634, <her the jgrade value in

17




LT ne record must be either %% or T5." Ah interrecori
- consistency check is Mao 35N field valie zay te the sare as

the SSY¥ field value cf another record.n

It is also jossinle to lave "interf
dependencies, e.g9., a4 record with au 33\
"993993¢n ip file "A" must have the saa
a record in file "3" whichk has an ileati
of "99¢69539."

field value as

N
-
-G
w

353N field value

C. EDIT AND VALIDATICN RULES

There aust be an cryanized and consistent method fcer
applyinj the validation ciecks cited above to Jata being
input into an information systen. The vehicle for this
appiication is the edit ard wvalilation rule (TVk). ZIVEks ar:
cxplicit statements of constrairts aboat the lata in 1
systeg. These rules monitor the basic stracture and
relationships of data iteas, and enforce procassinyg
restrictiorns established by the infornation mana jer.

[Ref. 6: p. 146]
Two key issues ccrcerninj ZVhs a4ast be aliressel when

e
J a iata valilation systean. The first is how to

i 7 develop consistent rules. Coasistent rules rraercte
accurate data, wnereas coatradictory rules praduce an
unr=liable lata systea that evertually will crash.
{Definition and development of FV.3 will b5e coverel ia

Aja chapter four as an integral part of <ue overall "lata

iij filter" desiqn process).

;if The second key issue is wherc to »liace an 3V wmoduls,
rQ (iec., is 1%t better to enbed it as part o an applicaticn
:j- projrag, or is 1t better to mike it a separats valilatica
»:. grogyrar?). The use of an active data dictionary as a "ja:a
) filter" arjues for the latter agproachi. The rationale for
}‘ SNCH A DLACZIMENT I3 SET FORTH IMN THE NEALT CHIPTR.

. 13
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A. BASIC CCONCEPTS

Four lkasic concerts are central to a clear unlerstaniiajg
of Low a data lictionary carn bte usad locally t9 validate
data maintaised and provided ty other sources. Thesge are:
Data Bictiorary, Yetadata, "Active" Data Dicrtilorary, ani

Data Extraction.

A Jata Jdicticnary is a centralized repositcry ¢ all
definitive informaticr about the reolevant laty in ar
enterprise., Tie data dictionary provides the user a
descrirction of what data exists, what it Looks like, anl
wrat it neans. [Ref. 7:p. 1] A da*ta dictionary caa be as
simple as a manual cataloj systen 5L as Complex AS 4l
automatel set of proJraas which controls a wids ranje ol the

enteryrriset's lata precessing operations.

The real world of an entervr.ise contiins 4 nanker ol
Jata oijects (entities) whicl are regzresznteil in the
erprise's information system as Jdata elenznts, receHr's
and files. Tor exanmpgle, custamérs (entitv) are reproseprted
tky 1 set of lata elements/fields (CU3T_ILZ, CI3T_LAvT, etc.)
which ccmirise records (CUST_3i7C), which, in turn, are
grournedl into files (CU3T_FILET). The data usel t> dcfiine and

descrit: these entities are calle? aetalata, i1.2., lita

19
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about tihe Jata. Metadata are stored 1n tihe data dictiorary,

forning a mctadata datalise or metadatadbase. [Ref. 8:p. 9]
Pictionary retalata contaln tie characteristics of cach data
object. Toh2 metadata answer %the following gua2stioans:

a) what Jata is availalle in the enterprise?

b) ¥hat does the data mean?

c) How is the data structurec?

d) What constraints and relationships exist? Typically,
dictionary aetadata include: clject name, short nane,
synonyer or aliases, source, narrative Jdescriptiosn,
records/files that use cr contain the lata object, data
structure/format, intcgrity constraints (2.9., valiue range),
and relationships/depenidiencies, [Ref. J:p. 18] “2tadata irc
essential irngrelients in the validation of data Ly a data

dicticnary system.

or
108
i<
I
I
i
(lag
[[<7}
o

igtiorary

There are two basic podes in which a ilata iictionarc’
1

lon: ;assive or active. A passive -data dicticnary

facility for intecractive ,uervy and/or report generatior

does nct reguire that latar processing operations depend u4jon
it for aetadata, anl ro direct linkx i3 zaintaired between
the passive lata dictionmary arnl other system cozponants.
(See Fijure 3.1) In fact, application prograzs ani
processes may obtain their aetacata erntirely from other
sources.

An active data dictionary, on the otner harnd,
exerciscs a yreat Jeal of contrcl over processinj and
metifata usaye within an inforpation system.s A lata
Jictionary is said to b2 active with resnrect to an
irforwation system, if, anl orly if, tanat systea 1is
dependent uyon the data dictionary for its mctadata. (See

S Figure 2.2)
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Figure 3.1 Passive Dictioaary

A lictionacy is active to a lessar dejree wneo caly
*

v

some of the system's Jrojrams ari process23s are lepenient
upon it for aetadata. Thke more prograns or pProcesses that

rely on the lictionary, tiie nore active it is said *c he.

[Ref. 10:p. 227 The wvalne of an active data lictionary stons

fron the estahiishment of marndatory iuterfaces Lotwocn it
and varicus svystea prccesses. ‘dhen rthe Jdata lictionary i3
usel as a "data Eilter", these manlatory interfaces will

insure that input data conform to pre-delfined rules anl

stanlaris,

[3S]
-
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1
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§ = Jser Irteriace
¥ = Software Irnteriace
MCTE: The "processed lata" tlock shown above includes
metadata and all ;rojrars used by the data dicticnary
Figure 3.2 Active Dictionary
'~\
o 4. 2ata Zxtracticn
=
e
N Data oxtraction is a techni e wheroelby v sulset of
- ~ . . :
i data frcm a very large file svstean or latibase is transicre?d
s> . R R N \ .
h t> a4 much sraller "extracted”™ file or iatalbase. The lata
= extracticn process can de either Jiitoe sizple or very
:f complex. A coaplex lata 2xtraction process i35 3esijnel to
b‘..ﬁ - - . - - . ~
® collect, Iormat, and intejrate data from 1 nunber of source
.- files/datatases into a 3ingle 1ata source whose coateats aro
-.- - * 3 3
- specifically tailored to the neels of a sinyle uaser cr greun
- . .
. of users. Fuch a system involves axteasive dita
.
@




descrirction, subsettin,, ajyyrzjatinn, anl nresentaticr
operaticrns. [Ref. 11:p. 245] Tris tiesis alliesses lata
extracticr ©oaxx a ouch siapler rerspoective, l.e., a8 @ I2ins
to limit tie size o0f the lata te pe valilatel by the data
dictionary. Irn nost cases, Lser applications 1o no+t need
all data ccrntained in 31 latye Jata source. 2h1s, the
extracticn of only pertinent lata (a auch s
usuaily serves to increase tue spcedl of applicatiorn jprojramss

acting uagnn the Jdata. Suach data oxtraction orerations can

Le used to greatly erhance the e€fiicioncy orf the preposcl

7

"Farta filter” when larga source files arc involveld. A

3 diaurar of a2 siaple latia extraction lesign wiich can be ds2t
. . . . : C s . . . .
in conjianction with a lata Adictiorary "fiiter" is sicwn it

Fijure 3.3.
R4 Turowjiount tihie reaaionler o tils thesis, the torn
"lata filter” will refer to tie active lata lictionary

valilaticn systew beirg yroposed.

B. CCNFIGURATION

1.
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The xev strusting toLe data filter 1is

9]
O
>3

t
incorporating irnto a data licticnacy tae capalllity to
iy d t

Jenerata the metalaty nexlel Ly a systen's elit and

-

vilidiation software., The metaiate jermeration is tri

Py the clit anl valilation soctwsace throu,h thoe issuance of
corzarlis any 1p;licalle »araseters. Tue data filter zust Lo
desianed 30 that the odit anl valilatiown, witi 1t3 wanjatoro;

calli “or wotodata generation, ls aatomatically activated

P

daring ail Iita input operations. The resulting metalata
geaeraticn proii1ces data lescrijptions based upon She

cnaracteristics stored Lo the Jata lictionary netalatirnase.

—————e

These data lescripticns ire transiorae! i1atd specific cdit
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Figure 3.3 Data Bxtraction Design

an! valicZation rales (ZVYl) for use Ly the elir and

1
<

validaticn projyrans. [Ref. 12:f. 116]

A At T i

2. piit and Validation 2rograns
9 q: ) s . .
2 dit and validation pregrans ave c2piarete fron toao
r .
r avplication ;rograms whiclL onter the laty intd the sritaoa.
b - i . P P
o Thev carnct be executel without lata lictionary netalata (Lo
- the fcerr of 7VR) thrcush which they will Zilter all incening
L
b .- Ast1. These projrams 1re usdeily jeneral sacpose in natura,
= he tallorin; of the progjraas tc specific types ci data Lo :
a s e s . . . . . .
S accoaplisned thronga the 7 previled by the 1wctive data
- X .

Jictionary. For exanple, an ZAF lata ertry oreraticr wiil

Ty od
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result in dilZferent EVRE being passed to an edit and
validaticn orogram thao will a EMAD data entry (2YMAD data
pay be couposad of tctally dissimilar data objects thaz o7F
data, aud may alsd> involve very different validation
criteria). Various edit and validatiorn yroqgraas can bhe
incorforated into the data filter to accozaodite 1istinct
categories of data entry operations, e.g5., upiates,

deletions, creation ¢f new files, etc.

(S }
.
(]

eneral Desigjn

Figure 3.4 dcpicts a jereralized data filter lesign.
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fror the edit anl validation ,rcyraz. Tuern,

ZVR which are fed back into

The

transforrced into

validaticn yrogjrano. edit arl validation vrogjrarnm

"Zfilters" inconinjy data tiroujh the EVF durin; the elit and
valilation process. "Correct" data is moved to the
approfrriate storage area, and erroneous Jdata is eitler

rejected outrisht or sent to an error file for fature

Cl i S "."“'.'"'T

editing and resubmissior.
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Figure 3.5

o Figure 3.5 shcews
L with a data extracticr mo
®

The Data Filter Systenm

the ccuplete data filter svstoa

Aule adled. Tals confijuraticrn
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ircrecases Jata validation efficierncy by relucing the aacuat
of lata to e "filtered." In the DC35PLANS' case, due to tha
enormity of the 3INF and soxe otler source dati files, tie

time saved Lecones Juite significant.
P

C. ALCVANTAGES .

Almost all Iata editing acrdl validation systexss previle

v

hie user a capabilty to validate and edit data, and tc

correct and report erronedsus lata. Ther2 are, however,

er
added kenefits to be jained Ly usiny the active data
dicticrary approdach which forns the basis cf the data [ilter

configuraticr descrited atove,

First, since the active Jata dictionary vecomes thce
sole source oI retadata Zor all elit and validation
processes, ralurdant getadata is e¢linminated ani metalata
corsistency 1s promoted. 1In essence, a much Jreater Jdegrue
of contrcl over metadata is realized, ani, as a result,
regulate?, consistent validatior of lata is achieved.

Secorl, the data dictionary atforls the uascr a very

flexitle anl easily aljustable validatiorn mechanise.

[
O
O
~

Chaajes in ‘lata anl revisilons tc valilation criteria

require rodification ci application pgrajraams or eiit arnl

- validaticn ;rojrams. ZInstead, changes are easily

{f acconrodate] by simrle aljistuerts to metalata/Ivh.

Fi Thirl, shonli the inforamaticn syster involvel te

ﬁg file-tasel (as is the case with DCSPLANS), the lata

ﬁg disticnary approach is an irvalvakle "rrilge"™ for a futurs
E? transiticn to a datalase systcem. Zase of transition is

;i- pronoted 'y alrealdy having in existence an orjanrizetd,

E; centralized store of the entergrise's aetalata.

&E Cne cther Lenefit of the prceposed data fiilter systen
&j stems frem the separation of +he Jata axtraction progrars

P
27
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from the actuai elit and validation activit

overall valilation speed increased,

baut al

has the cpotion, in exigent ciccuamstances

validation entirel; if time constrai
An interdependent extraction/validat

allow this alternative.
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IV. PLANNING AND CEKZRAL DESIGN

A. KEY DEVELOPMERT PHASES

A software product's ability to do what it is supposed
to do efficiently is larjely ycverned by the juality of tie
letailel desiyn and cediny that creates it. To turn,
successul detailed Jdesiyn and coldingy are directly ticl te
the quality of initial planning and d2sign activities.
Thus, the planning and prelininary design steps taken oy
users tec Jdevelop a local data filter are crucial, and rust
te comprehersively ard carefully accoaplistei.

Planning and initial desijn of a data filter is a three
ptased procass. Phase ore describes the system's
envircnment and jeneral characteristics. Phase two develceys
data definitions ani validation criteria. Phasc three
froduces ar iritial logical Jesign of the systea. A
description o°f each of these jhases i3 presentel! rtelow,
alonyg with a "checklist" of rclevant questions wihich serves
as a yuile Jor proceeding tkrough the phase.

The checklists feorm a frasework within which
uscrsydevelopers can a2tholically develop the data filter.
The frameworix assists tnen irn:

1. Cttainingy a clear, coxrremncnsive pictura ot tie

environment in which the data “ilter will furnctica.
2., Identifying anrd deiininy the data to ke validateld,

and leterainirg thre nature and scope of valilation
reguiredi,
3. Ccnstructinyg well-defired, fuactionally structuresl

valida*tior and 2VE modcles.

]
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B. PHASE ONE - SYSTEM ENVIRONMENT/GENERAL CHARACTEPISTICS
1. Cescriptior

This phase identifies all harldware and Zirrvare
E2ing used (or projected for use¢) in the overall inforaation
systea, and describes its envircazent (e.g., distributed vs.
centralized system, file systea vs. databiase system, =tc.).
It notes validation capabilities alrealdy built into the
syster, and also identiiies commercial validation
capabilities which are conmpatible with cxisting hardwace anl
firzware.

Phase one alsc uacovers the general niture of the
irput data to ke valicdataed. 7Tt ideantifies the broead
cateycries of inrat data, examines Jata stabilitv ani
consistency, and looks at who exercises control over the
entry of data into tre systew. This phase outlines data
entry methods and notes tle various zrocessing stages at
which data validation may occur (rre-input, 3duarinj input,
etc.). aAn overview of system output i3 also formulated.

The level of accuracy rejuirel for the oitput is
established, and the Jdejree *o wlLich outout valility is

dependent uson valil input is5 leteraineld.

Ansvers to the following f1estions will nrovide 1
clear ;icture ol the cveralli systea, incliudinz inputs and
outputs:

a) 4daat rajor hardware coa.onents conjrise the svstern?

b) ¥hat operating systea is tsei?

c) What validation capabilities ar: already =uilt into
the systea hardware/firmwarce?

1) Are tlere currently any pldars to cainge/expgani waior

syster hardware?
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1)

7)

Are anv syster-compatible data wvalidation proliucts

currently available (either in-nouse or coamercially)?

“hat systerm-corratible data lictionary soitware is

carrently availaile (either in-house or commercially)?

Are W« Cdealiny with a file-basel or database systex?

what portiocns of the information systea are

distributed?

Hcw stable are system inputs?  (i.e., Are 3i

jdata clements, records ané files ailled or de

frequent hbasis?)

Are data definitions and parameters changei

frequently?

Are we 2ealing with a statle number of dati elencnts
which will retain stable attributes?

Is5 input processed in a4 tatch mode, on-line, or hoth?

Is any pre-input validaticn conlacted? Descrihe!

Is any output validation conluctel? Descritke!

“hat are the sources of irput data? Ilentify ail
input files and the applications for which they

provile data.

ihat degree of control over the entry and update cf

irput data is exercisel )y system users?

Frcrn what locations, ani Ly whom, can lata be allci,

" changei or Adcletei.

aa* sources bheyond the user's control »revade inzat
Jata? TIdentify the lata rrovidel LUy eaczh of thase
outside sources.

ffcw often is data erntered: Upditel?

How 13 tae processedl Jdata Leing us21? (3 general
description, e.g., report jyeneratiou, modelinjg, etc.)
For each application, repcrt, etc., hLow critical is
valility” (i.e., ¥Fhat ire the consejuernzes of

inaccurate output:s?)
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C. PHASE TWO - DATA DEFINITION,VALIDATION CRITERIA
1. Description

This phase ilentifies ard defines the srsten's data

entities, [or the purpose of the Jata filter, data entities

include all data elements entered into thce syster and the
records ari files which contain them. The applications
wiicl use/process these entities are also establisthed.

Phase two alsc sets forth all validation chacks
required. Data element characterisctics such as lescription,
range, tvpe, size, seguence, ¢tc. are recordel, and all
entity relationships are carefully delineated. The
inforzxation developed during this phase rforms thie data
dicticnary zetadatabase, and is usel to construct the

system's ZVYF and validation program azodules.

2. Checklist

Answers to tte guestions listed Felow will enaltle

the user/developer to identify, describe, and dcteramine th

]

[{V]

interrelationships of all syster entities. He will alsc @
ahle to establish validation criteria for each entity and
cross-reference trhem to the applications which regnire tiat
siuch valilatioan occur.
a) %hat ‘lata elements Joes the system contain?
L) %hat record(s) contain these data clements?
c) #tat rile({s) ccrtain these recocis?
1) Fcr cach application (uzondel):
- “hich files fced it Jata? Whicu recorlis?
- Yhich lata elerents .lces it usa/process?
-~ #hich data clcments mrust Le valilated (fL.c0., 3dces
the validity cf the ajppiication's outrat depenl on
this input lata elenent beinjy valid)?

- Is a specific seynence ¢ lata entry ceguired?
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#hat pre-entry updates/transactious must occur, i€

any?

e) Tor each data eleaent:

W“hat is its name? Any Synonyms or aliases?

what is its Short Naune/Frograamning Nane?

What is its 1I[%?

What i1s its character type (alpha, nuneric, etc.)?
#hat minimum and 2axinux nuaber of characters are
allowed?d

vhat numeric value range applices?

Aiat character patters is used (e. 3., CCC-NNN-CC) 2
Is there a mirimim/maximum range of allowalkle changc
ironm one update to the rext?

What cause arnl effect relationships exist with ctler
data eleczents? In the s=aame record/file, in cther
recoris/files? (c.g., If "A"™ i35 chanyed, taen "3"
anst be changed).

Is a particular uplate se:uence reguirel?

Lo date fields have any earliest or latest date
limits?

Do date fiells rejuire a speciai foramat (e.q.
Y{442D) ?

Anat direct relationsihifs exist with other 2ata
iteas? (e.yg., value of "aA"™ a2ust always Le twice

o

t-at of "3v),

t
Is the data eleanont a ccle or a4 valu=2 that ke

checied against 1 taile or iistiny of valid coles or
valies?

-

-

R

k. D. PHASE THREE - INITIAL LOGICAL DESIGN
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-
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1. DRescription

rhase thkree rroduces a rmodel of the lngical
structure of the lata filter systenm whiclh later will te
"built" (durirg codirng anrl testiny). Since it rforrs the
tasis for ail further design steps and refinements, this
prelizinary loyical desiyn is the key step in the data
filter design process. The data filter structurc devcelcyped
during this phase is rased upon the gJeaneral filter 3desin
cited in chapter three and the system environment and
data/svalidation information gathered luring phases one anid
two.

Phase three c¢ives the user a lescription of the lata
filter systerm Joal and objectives, anl presents the majcr
syster functions. These major functions are thenx decomposai
into sub-functions until a series of sinjlie, indepenldent
modules have been identified. This overall systenm
architecture is dericted in a hierarchical structure diajraa
(3ee Figure 4,1) accospanried bty narrative descriptions cf

the mcdules.

—-——— D e e

Answers to the following questions will enable tie
user/developer to prcduce the icnformation desccilted akova:

a) Wnat 13 *the goal of the syster? State the j2ncral
long~tern desired cffect).

b) What are the systean's key ol jectives? Tnuperate tie
critical milestcnes to be accomplisued to satisfy tte
statel systex gcal).

c) %hat are the systen's aajcr functions? (List the
gereral processing activities rejuired to meet svseter

objectives)., TFcr example, a bank's checkiny accouut
1

)

systen miy have four major system Zunctions:
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tecforaing accotnt almirni
accts, etc.) (2) proces
withdrawal:s, (4) naintail
datalbasc.

1) %hat nolules (sub-Zunctic

system's major functions?

stration
sir; lepo

rin; an a

ns) CoHnpr

(Linmit

Structure Diagram

(open accts., closc

se
sits, (3) rrocessiny

ccount transaction

ise cich of the

to no wore than 3-5

rodules per function, and rereat the process level bty
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level until nc further rcéule deconrositiorn is
necess=ary, i.e., sinple, independoert molules have Leern
crcatady .,

) wWhat lo2s vach syster podulce do? (Give a nrecise,

corcise lescri;tion of apfroximately two 3entences).

Chce the above rhases heve been complueted arnl
carefully docuaerntel, tie data filter striacture has tcen

taiiored to the user's specific envirounent anl validation

i noeds,  Subsejiuent development involving detailedl desigr

-~ -

(lata 7lcws, Jata stores, interfaces, etc.), coaling,

testing, etc. car fallow usin; cne o a4 nuaber ol apniicanle
1S

e
L. petiodolojics «hich currentiv exist.
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V. THE DCSPLANS "DATA FILTER™ SYSTEM

k This chinter specifically adlressas tae TCEPLANKS!' "3at
- filter" systen., It p eaent 2L the svsten's

-

overall jcal andi its key objecti
general Jata Zilter desiyn v

e iled in clhapter three ircto a
more detuailel hierarchical dusign structuare tailored to the
DCSPLANS situation.

[ A. DCSPLANS SYSTEM GCAL AND OBJECTIVES

P A nuapber of DCSPLANS' urnijue operational cha eristics
i. A nuabter oI DCSPLANS' urnijue oporatio racterist
g aust te consilerel wlen formulatin; tie system's goal anl
-

' its Xey objectives. 1Lese critical aspects ire uncoverazd

during Phases I anl IT of the Zreliainary Jeveliopaent

&

activity (presented in tue previo chapter), inl are used

1s
to create the Phase IIT leliveradles i1ilustrated in this

clapter (3y.atea 3onaly/Chiectives and Structure DLgraT with
darratives)., A samzle o the TO32LANS characteristics
haviang tle jreatest igpact on tle gouerul systez lesign are

! vresented telow.

- The rost important Zact L5 that DCS2LALES personrnel tave
o Iittlie falith 1n the accuracy of iaput 1ty tiev are

fi recelving from a variety of voery iarcje osH>irce S11es prepared
:; nd raintaire?! by elements outsili- thels tran of centrol

f? At the present time, ICS32LANS 1c2s5 not ,o053e35 tie

:f capaiility to validate this mestiouadbl: inpnat lata.  They
r‘ are, however, wrreccly worriod acouat tihce alvorss i1zzact cf
. snch irgut fata on the valiidity o molol HsutoHiats.

i Irput source files provide crucial Jdata &) DCSALANS!

- force alignueent 1olels.  Zach of the files reeis a vacying
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rurber of aodels, and suapplies a unijue set of lata elemernts

depending or tre particular nodel involvel. 3ererally, tie
diata elements countained in tae source files ani the data
eleacnts reqguired Dy the nodels remain the saue, creatirnj
relatively yood syster stabilty ia tals reyari. There ace,
towever, occisional chanjes made in tae data eleaents
provideld c¢r reqguired., A DCSPLAN3 valildation tool aust
provide the Ilexibity to incorpcrate suci chkanges easily.

Ir aany cases, aclels using the same Jatd elements fren
the same source file require lifferent Jdegreoes of validazion
{c.5., the validity of input lata elenent "AY from the
Enlist=.l Mastar File rpav be crucial to tie vilidity of
y

Personncl Praliness Irdicator 4cicl output, Luat

inconse juential to the validity of outpiat prolucel by the

©erSOoRnel Dolicy Projection todel '"7V)) This, 1 ZC3TLLuS
valilaticn tool aust ke able to Jifferantiate Letweern the
validaticn rejuired fcr Inlisted 4aster File data when uscd
Ly the Perscanel readiness Tadicator vslel as opposed tc the
E34, andl it aast apply edit and validation rules
accordingly,

SJernerally, DCSPLANS!' aodels are rian orn a standard
uif wilch coincides with rejuirel criefinjys/cerorts anl

sche.l
which also facilitates use of cre nodel's output as irput
for anotiuer codel. There are, however, occasions whern 23
rndal's cutput is required on very short otice. In these
circumstances, tue time uLorpally devoted to lata valilaition
may not e available, anl the 2C32LANS' roldels wcuald hLave to
be run in tle Juickest possible tine without regard to 1ita
integritv. *hile sucy a prociduire seems Jnwise, 1t ray
cceur, «nd vl MCSTLANS validation toorl wiast :rovide fer
siuch a contin;ency Py allowin, itself to be circamvente! if
rapaired. In this regarl, tace L[C32LAY3 data {ilter cannot
Le a mandatory part of anv irntccral data extraction cr

modeliny process.




The rajority of LC3DLAYNS

goceling activities will be
done in a batch node. The ext o rertinent Jdata frtom
large input Ziles is also a ta Jcess (e.3., the

"YTEACS!" progran devclopel and usel by DCSPLANS to extract

-
o]
o

pertinent data from the Zulisted daster File). llowever,
capabilitics to manipulate Jdata Jlictionary aetalata on-lirc
and to juery the metadatabase or-line are crucial to
etfoctive, user-friendly operation of the data rfilter
system, All other lata filter frocesses (e.74., =VE
forwulation) will be dore in tratch mode to insure run-tins
eificierncy.

fasel uron an exarination 2£f the overall DCS2LAMIS
sitaaticr, ani keyiny on the [oints jast mentioned, the jcail
of the DC3FLANS Jata filter systen is to validate all
e<ternally _rovided ipput data vusel by DCSPLAMS' force
ali;nment mod2ls in consonance with estavlished DCSPLAKS
quality control standaris.

Fey objectives of the DC3PLAUS data filter systen are:

1. It muast be compatible witkh the existinj DCSPLANS

ccmputer systes cornfijuration.

cr
o
ul

<. It must allow flexible ard easy additions arnd upda

tc the metadatahase.

(9% )

. Tts interface with the data extractionu and modeling
rIocesses must be optional (at the discretion of tue
Chier, DC3PLANS; otherwise it will lte an aatoratic,
manlatory interface),

1. It aust provide for the automatic adjusta=at of elit
and validatiorn rules to suit the particilar source
file and model keing processel.

5. Tt must proviide an interactive »Hn-line gquery facility
fcr accessing the nmetadatabaso.

6. It must provide an errorystatus rz2port jeneraticr

facilityv.

7. Tt nust to a uwser-frienliily systew.

I
4
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2, Systen developrent and iasplem:ntation costs must he
asistent with thke "local" nature of the system. A

o
corservative arpproach is Jdesirel.

B. "DATA FILTER" STRUCTURE

This section uses a structure diajrasc (ic moiifiel
formdt) to set forth the pronosed structure of tue DCSPLANS
“lata filter" systea software. The structure is derived ‘
from a furnctional deccmposition process in whichk najor
syster furctions are spli* successively into sets of
si1b-functions., The groposed DCEPLAUS sSrstem will be
decomposed to three levels. This dacomposition deaornstrates
the hierarchical control structire ani relationships of
zodules whichk comprise the overall "data filter" fprojrar,

It loes not regresent any varticular processing sejuence or
crier of decision-making. [Ref. 13:p. 149]

“he structure diagrans is ncraally presentoed in the
Jjraphicil format shown in Fignure 4.1. FEHowever, lue tc the
crowdinyg effect that will occur from a three-level
Jeconmpositiorn, the major system functions (level 1) and

e

sutordinate aodules (levels 2 arl 2) arec reprosented h

paragraph/sub-paragraph format ({See Fijure 5.1). ['‘odules
depicted in this nanner are easiiv transierred to a ,ra

represertation of the ovaerall system, 1f recuired,

. Structure Diagran

The proposed data filter systenm contains tiva zajor
functions (Control JData Tilter Systenm, Yaintain

Netadatalase, Produce IVi, Validat~ Input Datai, 3eacrate

keports). The systenm's hierarchkical structure is
illustratedl hbelow, fcllowed py descriptions of cach aajer
functiecn, sut-functicn, and lower level modula.
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1.0 FIT
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DCSP2LANS Tata Filter
ST MAJOR TUNCTION (level 1)
First Suk-furction cf 1.0 (Level 2)
1 First Ho’ulo 0f 1.1 (Level 35
2 3econd Molule of 1.1 (Level )
3 Third 4olule of 1.1 (Level 3

Secord Suk-function of 1.0 (Level 2)

<21 First Moilule of 1.2 (Level 3)
ZCCOND HAAJNE FUNCTION (Level 1)

First Sub-function c¢£ 2.0 (Level 2)

.1 First Module of 2.1 (Level 3%
<2 Second ¥odule c¢cf 2,1 (Level 3)

Secord Sul-furnction of_ 2.0 (Level 2)
Third Sub-functicn ¢f 2.0 {(Level 2)

«3.1 First Module of 2.3 (level 3)

(ETC.)

b e

1.0

Figure 5.1 Sample Paragraph Format

CONTRCL DATA FILTER SYSTEM
1.1 Verify Trarsaction Valiidity
1.1.1 Real 2ccess and Transacticn Ccles
1.1.2 Evaluvate Coles
1.1.3 Irmplement Validity Decisiorn
1.2 Prcvide MenuysScreen
1.2.1 keail Validity Jecisiow
1.2.2 Display Appropciate 5creen
1.3 Transfer Control
1.3.17 Real Screen Luznt
1.
1.2.1 Dass Trojraa Control
AAINTAIN METTADATAEASE
2.1 Cecntrol

[PY)

.2 Detoregiie Froper Process

ad
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2.1.1 ?Provide Metadatalase denu
2.1.2 Traosfer Control

2.2 Adl 1otadata .
2.2.1 Read 2dd Data
2.2.2 Check Unigqueness .
2.2.3 Check Format ‘

«2sU4 Accept Data
2.3 elete Metadata

2

D

2.3.1 Read [elete Reguest

2.3.2 Locate Actadata
2.2.3 Remove Metadata

2.4 Change Metadata

,f' 2.4.1 DPead Change Request
b
b 2.4.2 Locate *etadata

2.4.3 Update Metalata
3.0 PEKODUCE FVR
3.1 Ccntrol
3.7 Retrieve Heteadata

3.2.1T Read Source Tile/Molel Codes

3.2.2 Oyper PMetadata File (s)
o 3.2.3 Extract Perticent Data Values
e 3.3 Fceraulate EVE

3.3.1 Load Variaples
3.3.2 Set Switches
4.C VALIDATE IMPUT TATA
4.1 Cecrtrol
L.2 Select ETVFE

4.z.1 Deterrmine Input kecord

o8}
(254
w

o

1.

4.2.2 =Zxtract a;plicable =VFE
4.3 Argply ©VR

4.3.1 Read Tnput Data

b.2.2 Read EVG

4.3.3 Chkeck Paraaeters
4.4 Provil: Processed Input Data

R -"'-' :-"‘:- ) ‘.,“‘ T T
. ST e e A e e et

R P P AP ) P S
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aspects

4.4.1 PRead Error Cole
4.4.2 Transfer Zcroncoas lfata/Zrror
4,4.,3 Transfer Vvalid Jata
4.5 Maintain Statistics

4.S.1 Maintain Transaction ZTournt
4.5,2 Maintain Zrror Count
4.5.3 Sort Error Iypes

5.0 GENERATE RUPOKTS

5.1 Control

5.2 Retrieve Pepcrt/Response Nata
5.2.1 Determine Report/Response Iyre
5.2.2 PRead BMpplicaole Data

5.3 Perfora Calculations

5.4 Provide R=egort/Response

5.%.1 Determinc Fornoat
5.4.2 TFTognat Data
ra

5.4.3 Transfer to Output 2Jevice

. Narrative Descrintiouns

The following are succirct 2axylanatiors of the koy

0f each structure diagram function, sib-function,

and module., Zach lower level description serves to

rofine/exrfanl the detail of its supercior leval.

1.9 CCHTROL DATA FIILTAR 5YST24: Tuais funstior contrels

access to the data filter s=vstea and verifies
transaction validity. It aiso proviles screons fcer
irglementing other major systoa functions, and
trunsfers coatrcl to these processes.

1.1 VERIFY TRAUSACTICN VALIDITY: This sab-furnctiou
insures that the user is avthorized access to the
systea for the desiced trarsaction, aand thit the
transaction itself is valié (e.j., an attenpt to
validate the Enliste! Maracement File for use in tiue

Cfficcer 2ronoticr “olel wcoull be rejectel).
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1.1.1 IZAD ACCESS AUD TrRANSACTICN CODES: Tihis mrodule
reads in the user's access cole anl the transaction
codes indicating tiLe Jesired process ani tie source

input file/mocdel (s) involveld.

1. 1.2 ZVALUATE CCD%E3: This zodule checks user-sup;lied
codes against authorized access an ransacticn ccles.

1.1.3 TAPLTHMENT VALIDITY LECISION:

his modale will
either reject tle transaction or pass a

n irdicaticrn cf
a valid traansactica to modrctle 1.2.1, This wodule also
sets restrictions within authorized procssses (e.g., a
user mav be allcwed to alld metadata, but not change cr
delete existing metadata).

1.2 PRCVIDE MENJI/SCEEEN: This sub-ZIunction proviics
the user with the appropriate screean for continrued use
cf the systen.

1.2.1 ZZAD VALIDITY DECISICN: This waoduie reais ttle
vaiidity indicatcr produced by module 1.1.3.

1.2.2 DISPLAY APEROPARIATE SCFEEY¥: Tuis aolule causes
eitter a menu or screen, as appropriate, to aprear on
the monitor.

1.3 TFANSPFZIP CORTICL: This sub-functior nusses control

tc arn appropriate systeg mciule in resporse to user

input.

1.3.1 ZZAD SCEZEN IN2UT: 1This aolule reals user
resyonses to terminali promgpts.

1.2.2 DI™ERAINT EROPIR PROCES3: 7This rolule interprets

n terms nf the lesirel systen function
metadata, ,ererate revort, etc.).

1.2.3 2AS3 PROGTAM CCVTnCL: This modnle piasses control
riate systeu nodiule,

2.0 MATNTAIY MFTADATABASZ: This function creates nnew
2etidatabase entrios, deletes wetaiatabise centents,

ard makes changes to the cxistin; ametadatabase.

44
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2.1 CCNTPOL: This sub-function disnlays the

retadatabase mernu, arnd Joverns the activation and
se,uence of add, ckanje ané dclete processcs.

2.1.1 PXOVIDE UETADATABASE MENU: This module ldisplays
a zenu jiving the user options of adiirn;, leleting or
changirg netadata.

2.1.2 TEANSFER CCNTROL: Tkis modiale gasses contrcl to
€ither modules 2.2, 2.3, or 2.4, depanding on user's
request and access authorizatior.

2.2 ADD METADATA: This subk-function reails watadata
inyut, checks it for duplicatiorn and rprorer entry
format, and eitlker rejects the input or stores it i
the metadatabase.

2.Z.1 FEZAD ADD [ATA: This module reads data which tie
user Jdcsires to enter intc the netadatalase.

2.2.2 CHFECK UNIQUENESS: Tkis amodule checks
netadatabase to insure data to he added Joes rnot
already reside there,.

2.2.3 CHTCK FORMAT: This moduale checks Jata to be
allel for coapliance with frescribed standarl nmetadata

entry formats.

D]
r

2.2.4 MCCEP™ DATA: This mcdule evaluatez results ¢

4

rolule 2.2.2 arnl 2.2.3 processiay, and eitier rejects
data to be alded or stores it in the metadatabase.

2.3 DEILETZ METADATA: Tuis sub-function reilds petalata
deleticn request, locates the data in the metacdatitace,
anl] reroves it.

Ze3e1 ZTAD DELETT FIZIQUESD: This module reals the
user's request tc delete Jata.

Z2.3.2 LOCATE MFTADATA: ~his wolule locates indicatel
retalata in the metalatabace.

2¢3.3 FRY¥CVI METACATA: 7This rodule removes metalata

from the metaiatatase after a re-verification of the

user's lesire t3 delete the data.
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- 2.4 CHANGT METADATA: This supb-function rce2als a
metadata chanye re-juest, lccates the data to hLe
chanyed, anl updates the data after verilicatisn that
the newv netadata me«ts tle prescriiel eutry format.

- 2.4.1 EZAD CHANGE EEQUEST: ThLis 1nodule reads the
user's reguest tc unlate existing metadata.

- 2.4.2 LOCATE MZITADATA: This nodule locataes ttre
retadata to be changedi.

- 2.%4.3 TJPDATE METADATA: This aodule replaces old
mctadata with new metadata.

- 3.0 BRCDOCE EVR: This functiorn prodices edit ari

validation rules for usc Ly sub-function 4.3. MMetailata

values are extracted frox thke metadatabase and are
transformed intc boinled ccnditional statcmeunts througa
which input data will be run.

- 2.1 CCHTROL: Tihis sub=-Zunction joverns the activatiorn
and sequence of rrocesses involvel with the producticn
of €dit and valijation rules.

-~ 3.2 ACCZPT PROCESSINS COTEIS: Tiis suk-function cealds
tke source file andi model coldes eatered ty the aser,
crens appropriate metadata Ziles, extracts applicaall
metadata values, and stores tuer in a1 "variakbles®" {ile.

- 2,2.1 EFAD SOURCE FILE/MCLCEL COD2S: This aoldule reads
the source Zile and model identification codes entcercd
earlier by the user.

- 3.2.2 0OP2Y HAETACATA FILZ2(S): This nodule identifies
and opens all metaldata files contairning lata relating
to source file anl aodels roted by nodule 3.2.1.

- 3.2.3 EXTEACT PERTINZNT DATA 7TALU3IS: This modul2

o extracts pertinent nmetadata valucs from operned

o retadatabase files ani stores the data in 1 "variaosles®
= file.

[ - 3.3 FORYJLATE EVF: This sul-function reads the

?“ metajata values stored in tic "variahles" file intc 4

L i
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file of pre-estalblished corditional statcnents, therety
settin; switches either on or ofI and setting uprer and
iover bLoundaries or accaptable invut data values.
(Settiny and poundaries will theretore vary accordinyg
to the cozbinaticn of soiurce file andl molel codes
presented by the user.)

3.3.1 LOAD VARKIAELES: This module reads the
"variatles" file into a file of pre-set conditional
statements,

3.3.2 SET SYITCHES: This module, depending on vaciafkle
valuecs, sets swithches eithker on or off and establisrhes
upper and lower ftoundaries, as required.

4.0 VALIDATT INEUT DATA: 1This Zunction actually
rerforas the validation Ly selecting specific TVR,
applying these EYR to thLe input lata, aad providing the
processed input data to oither a "validatz3 latan {ile
or an "error" file. This function also maintairs
statistics or the muaber c¢f data items processa2] anl
the nuzber and catejory of errors Zound.

4.1 CONTEOL: This sub-function yoverns tie activation
andl secuence of grocesses involv=2di ia the actual
validation of ingat data.

4.2 SZLZCT FRVR: This subk-function identifies the ty_ e
¢f record(s) being validatel froa the source file, aai
activates only those EVR which apn»nlv. (This
sub=-fanction precluades tiue valilation program from
unrecessarily running an irput recer! past all scurc
file EVR, thnerely eniancing run-tice e¢fficicncy oI the
cverall process.)

4.2.1 DITERMINZ INPUT RICCED TYDE3: This noiule
identifies the sulset of records taat are b=2ing
validated from tle source input lile.

G.2.2 ZXTEACT ADPFLICA3LT EVYP: This aodula cxtracts
only those "VE applicable to thc¢ record types heing
validatel.

47
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- 4,3 APPLY EVR: This sub-function reads the input data
anl its associated VR, ané compares them to verify
ccrpliance,

- 4.3.1 XEAD INDPUT LCATA:; This module sequ=ntially reals
input lata to re validated.

- 4.3.2 FWAD ZVR: Tais module reads EVP from module
4.2.2.

- 4.,3.3 CHTCK PARAMETERS: Tlis nmodule compares infut
data to EVR parameters, assigning an appropriate error
code (includiny "ao error"),

- 4.4 CROVIDT DPROCES3ZD IXNTUT DATA: This sub-functica
reads the processed data ani its error cole, arni
trarsfers tie data accordirglv.

- 4.4,1 RTAD EREOP CODZ: This module reads tle iata aud
asscciated error code from molule 4.3.3.

- 4.4,2 TRAN3FER ERRONTOUS DATA/LRROF CZCRF: This nwodule
transfiers erroreous data with its associateld error ccle
tc an "error" file.

- 4,4,2 TRANSFIERE VALID DATiI: Thuis zodule trarsfers all
valid 1lnput 3ata to a "validated lata" file,

- 4.5 MATETAIN STATISTICS: This sub-Iuanctinn mairtains 3
rurnin; count ¢f£ the nuater of transactisns processeld
and the nurmber ard type of errors foirnd.

- U.%.71 MAINTAIN TFANSACTICN COUNT: This aovduale

:f raintains a runring count c¢f tihe nunber of transacticns
53 rrocessed in a validation activity.

ﬁg - 4.5.2 ¥AINTAIN ERROE COUET: This nodule cournts thc

?ﬂ rusier of errors found aud notes the ercor cole

&ﬁ invelved,

.

- 4.,5,3 30P™ IRERCT TYDES: This molule sorts a validlation

- activity's error court ty ty ¢ ol error.

}: - S.97 GRUZTATT FEPCRIS: This function accupts rejuests
ﬁf for hoti printed reports arnd intcractive (termiral)
P‘ resronces, Jeterrines ani retrieves the iponropriate
F.
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rercert/response data, perfcerrs calulitious and
forrmatting as recuired, anc issues the reguestced
Iefcrt/response.

5.1 CCONTREOL: Tiis sub-furnction governs the activaiticen
and sequence of frocesses involvel with the jroductica
of prirted reports and interactive respornse to terwvimnal
queries.

5.2 RETRIEVI EE2CRT/T
e

ts

SECNEE DATA: This sub-furnctioz
tyce Of regpcrt/response 1lesired and
Iroam appropriate fIiles.
ONT/EZSEON3E TYPT: This aodule

interprets the user rejuest Zor information in tercs ol

"
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u
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s
]
=
T
Cis
'21 w
-+
rU Q

4
S.Z.1 DETEDRMINZ

repcrt/resronse content.

5.2.2 LEAD APPLICABLT DATA: 7Thkis aodule locates, reals
and tenporarily stores the data neeled for tie
requested report/responsec,

5.3 DPERTORY CALCULATIONS: This sub-Zunctiou deteraines
whether calculaticns are reguired to produce lesired
infcrmation, and if 50, it recads the approgriatc data
and performs the rejuired cperations, prolucing "new"®
rerpcrt/reponse data.

S.4 PROVIDE EEPCET: This sub-functiorn datoersines the
Agpzrorriate repcrt/resgonce fornmat, forna*ts the dita
accordingly, ard transfer the formatted data to the
aryropriate outjput davice.

Se4.1 JETATMINE CEPOIT TCEYAT: TiLis molale Jdeternines
the forrat regyuitel rfor the Adesirael ponsa i
accordance with pre-establisaed Zorzat nairaneters
S.8.2 FCFMAT DATA: This aclule arranges lata in proper

format.

TRAUSEFRR TC OUTPUT DEVICZ: Tiais nodule transicrs
the foraatted data to the appropriate output device.
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C. "LCATA FILTER"™ IHPIEMENTATICN

Two key advantages inierernt in tue proposal local data
validatiocr systea concept are lcv Jdevelioprert consts and
speedy implenentition. In this lignt, initial DC3PLANS
develcrrenrt eZforts rust focus cn the creation of a
rrototype systen that takes miaximua advantage of existirng
resources., Specifically, the DCSPLANS prototype must

ircorporate the existing UTZ2ACS yrojran waicn extracts

relevart Fnliisted Master File (EMF) data, the existing TCZ3ASE

I data dictionary waich currently includes gerneral zodel
anl office netadata in its metadatabase, and the existing

DCSTLANS IBY DPC microconmputer. ire DCS2LANS local Jata
2

%

O

filter system therefcre will ccrsist of arn I tasel,
D2A3EZ I7 projran which filters EiAF input Jdata for use ir
application nolels (two nodels rust be used to test the

systenm's ability to differentiate betwcen the Jle jrees ci
vaiidatica cequirel ty separate molels using the same inpiat
data source {ile).

The following sters sujgest a netnolology for
dev2lorzent o7 the iritiil DC3PIANS prototype ™diata filte
systerx.

1. DJeternine and icplemernt the proper interiace
techanisa for feeling ITFAC3 extructel 747 data
turoujh the IFM PC data filter systen.

2. Izparn! carrent dita dictiondry cacabilitioes hy

creating adlitional metacatabase rodulaes wiicih will

accert anl store metajata avout souarce f1l2 indi xolel

Jata elements. Create ar at:dtional data licriconary

zetadatiacase module that will accept anl stocaz V7

J. 7sin; the Pliase IT checklist froa cha_ ter four,
ccrprehensively cornstruct ‘lata lefinitions for T9r

And zodel data evlexents, and create tho UV retaly

r

[

wiiich sets data element valilatlion paranctaers in

(¥
2




;ﬁ

Pae

g

3

té‘ interrelationships. This step w13t b2 accomplisheld
?5. with the full, constant cooperatiorn of those DCS5TLANS
?ﬂ . rersonnel nost closely acguainted with the ENF arnl
pf the two application molels teiny usced Zor *he

£ ~rototypo.

, 4, Load the data definition ani IZv: zetadata 1nto the

cata Jdict ionary netadatatlase.

Ari v

]

5. Using the functional rmolcvles from sSection 3 of thi

T,
(7]

chapter as a 3iuide {particularly Zuaction 4.9),

create ar edityvalidaticr projran Whici will control
and igplement the overall data filter process,
The development metihodology rreseinted above 15 Lased
on a linmitel! on-site review cf DCS2LALS operations. 12
gore comprelensive examinatior cf tho JC3PLANS enviromaent
(See Chase I of the plaanning anc initial lesiyn process
descritel in chapter four) will most likely uncover som=s
aiditioral re,uirements ard recessary adjustmonts.
Therefore a letailed cn-site environaental review is aa
essential rrerequisite to arv DCSPLALS data rfilter
developacnt/iaplerentation eZfort, especially one beirny

uniertakenr vy non-DCSELANS perscnrel.

51
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VI. CONCLUSIONS AND RECOMAYECWDATIGAS

A. CCNCIUSIONS

DPC521ANS, NILPERCEN suffers from a lata control protlen
comaon tc many snall user grourps in larje cdaty processirg
systems. It is unable to verify the correctness of iupua:
data obtairel Irom sourcos outside its span of contrel. At
the rresent tiwe, DCSPLANS must rely alnost exclusively ou

ti.e the corretence of its outside sources to ¢ilarantec tas

..

)

inteyrity of its input data. Tre sitiuatior is causiny
DCSPLANS' zanagers 31 great deal of concern.
Top-level Army Jecision-makers use output fron [CIPLANS!

appliications to Zormulate long=-rainje persosanel maLageinent

policies. Thus, the adverse imiact of erroneouas intcut iita
entering CCSPLANS' rmodels can te fZar-reaching arnl extrese«lv
scrious Despite this fact, DCSPLANS' szall size colative

to the overall MTLPEIGRCEM inforeoetion processing syster

reclules it from strcecogly infleencin; the adoption o 2
G L3 3 !

system-wide validaticn capability. LCC3PLAYS runst thcerciore
- devzlop ani iaploment a "local'™ soliation to its lita
' validaticr vroLlca.

IPLANSY models arnd thelr associatel inpit souarce files

gy

contair rany oI the same lata itexs. Aillitiowallv, a

P

N !

;j variety of relationsiiliys 2xists amon: the i1np1t Jata.  Tulis
E{ sitnation demands tlhat DC3PLAVSY use 1 variety o1 valiiation
‘; techniqunes to irsire the accuracy 2f lata usel by its

- poi~is, Tr allition to roatine foraat checks, a1 sa2pries ot

¢

d reasondalieness checks are also recled to cuaran* ze that

4 input is Doth corplete anl consisteat. P2asonal leness

{

chezks are torwe comjlex than the format cuecks, nd arce, in

4
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fact, the real kay tc insariny a trul, integrated validation
process (i.c., data eleneunts, records and £iles are not ornlvy
valid py themselves, kut also ir relaticn to other relevart
€lemerts, rccords and files). Cf course, valilation of the
lejality and proper sequencing cf an input activity itself
must rrecede the validity checks on tle data.

An ideal validaticn tool for DCSPLANS is the active data
dicticnary. Configured as a data filter, the dictionarcy
provides a flexible, user-friencdly, easily expandable
validation systez for a Ysmall" user jroup. The data filter
can te developed locally using the expertise currently
available within DCSFILAXNS. Such iocal developumant allows
the data filter systexz to be tailoreil precisely to DCSPILAUS!
own validation needs. Tae data dictionary ajpproach rperzits
guick, easy alaptaticr of the data filter to chinges in
rodels and input Jdata source files by simply aljasting
dictionary setadata. Wo extensive validation proyram
re-writes will be reguirel, &lso, the use of a .zetadatalase
as a single source of data for tuilding IZVE cprovides a
realy-made nechaanism for keeping the ZVR consistent.

Lastly, an active Jata dictionary allows JCS2LANS to develol
future lata processing tools/capabtilities with relative easc
and minimal investments 0of tire anl money.

Frelimicary clanninj is crucial to DC3PLAIS' suaccessiul
develorwent of the data filter. 7The overall DCSZLARS data
processing environment must be trnilerstorod, aal data
defipition and associated validation reguirements must b=
coaprehensively examined and carefully locumentei., Thorough
accorplishment 3£ these first two phases of dcevalopuzernt
will provide a4 so0lid tase for beti preliminary anl letailed
systen design. Prelisirary Jdesign should ke accomplishe?
through a Zunctional decomposition of major systes
functions. These major fanctiors must Lte derivel frcec

analysis of yphAase one and two results, and aust satisfy tle

-
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achievenent of the specific goals and key objectives cf the
DC3S2LANS systen.

B. RECCMMENDATIONS

An effective DCSFLANS approach to its data validaticn

probler must Xey on the concepts/designs presented in this
thesis. It is rcecommended that:
1. DCSPLANS pursue an efficiernt "local" solution whick
can be tailored tc its specific needs, rather than
await or attewmpt to inflvence the adoption of an

orgarizatioa-wide validation systea.

N r."v-'

2. the locali solution applied by DCSPLANS t2 an active

Jata dictionary "cata filter."®
3. DCSPLANS hegin developmert with a prototype systenm
that will validate Enlisted Master File (RiF) Jdata
for use in twc models. This approach tests the
systen's ability to differentiate betweern the degrees :
0of validaticn reguired by different molels using *he
sape source data file, ard also takes alvantage cf .

the existinyg CUTPACS program (extracts relavart EY%P

Jata). The prototype shculld use an easy-to-grcqgranm,
casy-to-use relational datairase wmanageaent syster
with a siaple query langvage facility (similar tc
LEAST TII).

4, DCSPLANS appoint a small froject teaa to oversece tlie
data filter development. The team aust coaduct 13
thorough on-site review c¢f DCSPLANS environnmental
ctaracteristics anl data definition/validation
criteria (Chapter Four) frior tu revisious of the
yeneral design (Chapter Five) aal subsejuent colin,.
suile Jetailed design andé cudinyg can Le conducted

off-site (perhaps #s a tlesis project), the review of
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environmental characteristics, data definition, anl
validation criteria, must be accomplishel at DCSPLANS
cy personrnel familiar with DCS2LAYMS operations. The
checklists in chapter four provide comprehensive

juidelines for suchk an exaninatioun.
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