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- . . DATABASE ADMINISTRATION: . * .
' CONCEPTS, TOOLS, EXPERIENCES, AND PROBLEMS.

Belkis Leong-Hong
and C
Beatrice Marron

- . -~

- < - -

. In th15~report the concepts of database ad-
mlnlstratlon, the role.of‘the database administra-
tor (DBA), and computer software tools useful in

- database ~administration are described in order-to
: assist database technologists and managers.. - A
study . of. DBA's in the Federal Government is de-
tailed in terms of the funcEEEﬁs“they perform; the
software tools. they use, the problems they have.
. encountered, and advice they offer. Finally, some.
~guidelines are! presented on what database adminis-
tration should do for management, and what manage-"
ment must do for the1r DBA's. -

. iKey words;' -Gomputer . software;- database

“* ¢ administration; - database administrator (DBA);

"’ '~ database “management system (DBMS); data’ - element -

p;ctlonary/dlrectory (DED/D)l . . .

. b : A ) . ‘ - . . e
~~ .‘ . | . ‘ *
. .o . 1. INTRODUCTION ¥

" :. - ) L 2 - . . ) ~ - s )

zational " resource has led to a recognlzed need for discip-
lined control. of 5;1 automagegtand non-automated data, This
control is embodied in a s of management procedures- and

technical. funct;ons which is cﬁaracterlzea ‘as “database .ad--

- ministrationf. At the present time the term ‘database ad--
~- ministration is applied te a conglomeratlon of.- duties and

respons1b111t1es for which there eéxists no- étandard rThere‘
is much interest in this emerging discipline, both inside

.and- outsidée the Federal Government. . R

The’ Natlonal Bureau ‘'of Standaras (NBS) is chargéed

urider the provisions of Public Law. 89-386 (the. Brooks A
-te .assist Federal 1nformat10n managers in athen@_ iafaf pro-
cessing needs. NBS assesses new developments in informat/ion.
and computer sciences and technologies, in order ' to

S

_other . agencies.. apply technological solutions to ,data 'zi;g

~

p . ’ . . e

Increased a areness of. managers that data 1s,an organl—

)
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‘processing problems.  Several.recent -NBS studies in the data
‘management area have focussed on software' tools such as daka
"element d1ct10nary/d1rectory (DED/D) - systems and database
management systems (DBMSY“{I?m197“267”27]”T_"“”' .
T -

In this report, concepts and functlons &F database.-ad—
ministration are examined. Tools useful .to- the practicing
database administrator (DBA), and probﬂems common = among

DBA's are discussed. ‘Critical needs and comm®n pitfalls are.

1dent1f1ed to provide guidance to the database technologlst,
the manager, and the new DBA. A blbllography of relevant
llterature 1S 1ncluded as. Appendlx Al

s

To gather oxperlentlal data/for this study, we sconsult-

ed DBA's in ' the Federal Government. These DBA's were very
. candid about the problems; to” beg expected in* establishing . a
“viable 'aatabase administration operation, and they" provided

1nSLght intd the rewards of an effectively controlled data-

‘base environment.. Their cooperatlon is greétly appreqlated.
Although the sample was small andffrom ‘a specialized compun-= -

ity, ' the -eBservations made are appllcable to the entire Ga-
tabase communlty. . . : '

~ -

\O ) s
'
-

' 2. “DATABASE ADM;N'Isfr_gaATIo'N CONCEPTS -

Ls . . .
~ Lf-V 3\ : ey -y

«+ Databdse admlnlstratlon encompasses all * the technical

" and management activities required for organlzlng, maintain-
ing anhd-directing the database environment._ Throughout this/

_néport "Database" .is usgd to mean "all of the data of the
7organlzat10n which 1s organized.and controlled using "a data-

base technology, " or "a systematic methodology for the‘szan—
dardization -and integration of data resources at an organi-
zation level" [28].. A database environment consists of:

-

'* the database, as deflned above, including automateﬁf

.. . _ - .
o : . . . : . =<
. ) ) . 4

- \ e~ - 1 N i’—..

- L ) JR ) 'Q-

' and non- automated data; .- P -
.y ¥ ‘the database admlnlstrator (DBA) ;. the manager of ' the
database enrlronment- L - . ”
. o.' ; ) ] 7 )
W * the software Eools used in data administration and
» /Rﬂpta proce551ngf'and . ’ -
. * the 'users of the database. . : - :

h ‘c. ‘ &
It Should be noted that whlle a DBMS is a very .. Sul  tool
for . database admlnlstrathn, the mere usage o: - TBMSsdges
not constitute establlshlng a database environr:r _(\

L d ’

(.

e g [ S
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The main.goals of database admlnlstration are: to -op-
timize usage of data in a shared database environment; to

‘incorporate. a systematic methodology for the centralixgd B

-manageément- -and—control--of —data resources, -and--to- balange
confllctlngfob)ectlves with respect\ to the organizatijon's:
mission and the overall e¢onomy of data handling. . Among
the key requirements for effective .database administration
are: strong management commitment and support; technically
competent staff; team-participation in the database énviron-
ment by DBA's, management technicadl staff, and .,u$ers; and a
well-defined. Database Master Plan. This Master Plan must be
developed éarly, and musg include.'plans for tramsition into
"a database env1ronment for staffing,, and for.acquisition of
.systems and - services; definition of responsibilitiés; and
rules and procedures.for operati¥on. . Significant -advantages
that database admlnlstratlon can prov1de are- '

* The database can be better managed, especially 1f the

data resources arercentrallzed and shared; ~ 3

\
- j

* Data 1ndependence can be accompllshed via controlled

'y

definition, design and impleﬁentation“of the database;

balan01ng confllctlng requlrements,

-

* Data integrity can benlmproved via. standard usages,

increased data re11ab111ty, and .enforced securlty res-—

trlctlons,' ax . 5

* Increased respon51wvness to the various ‘user communi-
_t1es can result’ from better controlled, and more up-
to-date data; and ' _ . :
T - . -(

- <o

U * Economlc ‘benefits can be derlved from ellmlnatlon of
' unnecessarlly dupllcatlve processing.. -

The degree to which database adm1n1stratlon should be
applied depends.cn the size and complexity of the databases,
and the information needs of the overall organlzatlon. How-
-ever, proliferating- datalfases, overlapping fequlremén s,

lack of data integrity, and duplication of effqrts are symp-'“'

toms of the negd for database admlnlstratlon., ..

N e |
.. ' .‘.' i

2.1 Dpatabase Administration Functions

) . There is wide agreement on the basic.functionscof data-
‘base adminigtration. A list:. of tasks most commonly per-=~
formed by thHe DBA was compiled from the literature, " and. is

presented below 1[4, 5, 6, 9, 22, 23, 29, 34, 35, 37, 38]¢
This 1list, of functions 1is “not exhaustlve, "but it is -

* * Data redundancy. and anonS1stency~can be reduced by

4
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“representative. o _ .

1. Database definition/ redefiriition. The"DBA should

relationships between- data elements .and other com=

‘ponents such as programs, files, and-systems. The de-

f,flnltlon of the. '‘data elements and ° the data . relation-
.ships should be.based on a clear understanding of each

‘part1c1pat1ng user community's requirements, as well as

the overall organization's needs. Where possible, the

-' DBA uses a - data definition language to define- and
' structure* the ' database. It is also in the DBA's pur-

view to:define, review and monitor _data standards. If

‘the need arises for changing and re-s tructurlng the da-

~

se, the DBA should initiate this act1v1ty, and
,ede e the- atabase, or any part of 1t to meet chang—'
i reguirem nts.’

2. Selec&ion/aﬁd procurement ‘The DBA should part1C1—‘

-pate -in the / processes of evaluation, selection, and
procurement-of hardware, software, and services related
to database admlnlstratlon. . . -

;.

3. Database de51gn/ rede31gg.'Theémainfdesign ‘activity

is the> design and -structuring of the entire database,
taking into consideration the &iffering needs o¢f the
entire ‘user community. This' includes design of.the
data structure as -seen by the appllcatlon community,-
the 'storage structures mapping and search strategies,
and access methods, as well.as/ design of the DED/D 3pd
‘of support software for creating, - ma1nta1n1 g, and-
reorganizing the -database." If the need arises, redesign
and restructuring activitieés, encompassing al;\tbe_fie—
ments above are also the-DBA's respon51b111t1es.

.4. Database creation. Under this functlon are 1nc1uded

spch jactivities as ,( data collectiaon, database loading

and testing, and implementation of data definitions,

the DED/D and other. database support'softWare,

- ..
"’

5. Database Securlty/Integrlty. Ehe database securlty

- fungtion. 1s 1intended to guard- agalnst unauthorized ac-
cess to the database, and unauthorlzed update, copying,
‘removal or : destruction of any part of the database.
"This: ‘may be achieved through the "use of security locks
and .- keys, cryptography, etc.,Database integrity is re-
lated to the DBA's responsibility for the correctness
and accuracy of the data. It can be achieved through
the use of validation checks, loggings, dumpsg . backup

and recovery procedures,and auditing pr'cedures. -

-identify - -and--deéfine-—common-data-elements,-define- the———-
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6. Database ‘maintenance/management. The DBA “should be .

responsible for (the continued well-being of the data-
base environment. A5 such, it is his responsibility to
maintain and update\database definitions and database

‘documentation, and ‘to maintain and update the DED/D and

other -database 9upport software. The DBA should inter-
pret and adminigter high level management policies re-
lated to the database, and define rules of use and’ ac-
cess constraints for the database. In addition, he .
should be  responsible for. review, and approval of new
data deflnltlons and enforcement of data standards.

7. Database Eerformance monltorlng and,evaluatlons

Responsibililities shou chude reviewing, testing, and
evaluatlng the performarc~ of automated as well as pro--,
cedural ".data activitier: ‘-itiation of system improve-
ment when -indicated; . sessment , of the 1mpact of..
changes; and . maintenance of state- -of- fhe-art awareness.
If the performance’ evaluation and_fonitoring activities
indicate that the database is Ro longer effective or
efficient in the.present conflguratlon,_ redefinitlon,
redesign, and restructuring act1v1t1es may be'undertak-

en- ~ . . - ) . . }

~

8: Database enforcement. Enforcement- activxties include
determination of compliance with establishec standard .

usages; deVelopment .0f database content, orcr4lzat10n,
and storage control procedures; and respopsibility for
access control and security of the database, such as
passwordg issuance. .

9. Liaigon with users, "with systems and application
analysts, and .'with organizatignal 'management should
provide information, assistance anc guidance on the use

of ‘database facilitié€s,. to detect ané correct -user
problems, and to notlﬁz users of c= -anges in system

status.

e ' - ~
18. Training of users, staff and managemen- ‘should be

coordinated to develop awareness of database concepts, o

and available resources:

- »

There is another cat ory of functions which is -typi-

cally performed' before the database environment is opera-
tional. This category of 1n1t1at10n funictions includes such

“activities as planning, formulatlng a patabase Master Plan,

performing feasibility studies, personnel :staffing, and

negotiating participation in the database environment wigh
different groups of users. - ‘ :

3
.

By
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-
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2.2 The Database Administrator o -
NN ' . . -

The DBA, in  theory, is the ofganization s- leadér in

; ‘planning, de81gn,‘development, implementation, testlng, do-

cumentation, operation, and maintenance of the entire data-
base environment. The role of the DBA is usually character-

ized; as both technical and administrative. There is :also a-

promotional dimension to this role, since the .DBA represents
the database administration concepts and proc¢edures to. all

" participants, and coordinates all database activities among.

managers, analysts, systems and application programmers,ﬂand
users, Because database " administration activities ‘impact

"across organizational boundaries, the DBA position' is sensi-

tive, and the DBA must be astute to jurisdictional gquestions
and competing mission requirements. It should be noted that
although +the tasks in database administration are performed

- by onre or more persons, there is usually.ohe person who is

|

4

B tlons that are performed: and empha51zed. X ’ ) . -

v ..

charged with the respdnsibility for coordinating, control-
ling and directing activities in the database 'environment.
This person is genera}QX designated as the DBA.

aAlthough there is'agréamentﬁbn.the basic functions of
database administration, there is no 'standard set of duties

and responsibilities for the DBA. Several factors  that in--

fluence he def1n1t10n and extent of the DBA role w1th1n an
organlzatlon are. .

a) fUnctlonal orlentatlon, ) ;
b): scope, . o ) ~
c) stage of 1mplementatlgg, and v

d) organlzatlonal Rlacem t. d

AllEthese'facﬁors depend on the degree of commitment to

the <“database environment by'the -implementing organization.”

In order to characterize fully a DBA, it 1is necessary to
describe’ -him in terms of .the four factors mentioned above.
Together, these determine the role of the DBA, and the gunc—

’

2.2.1 Funct10na1 orlentatlon. “There _are two ‘extremes of

functlonal orlentatlon. ; ‘ R,

/

~ 4. Technical: The DBA manages . the database, he has

. an’ extensive technical background, ‘and is responsible
) primarily -for. the technlcal operation of the- ddtabase
'+ environment. S R d

-

: S —— P : : S T
b. Administrative: The DBA is a manager, Wwho may oOr .

. may not have detailed technical background. Usually ‘the
administrative DBA s a staff of  technical personnel
that handles the te hnical day-to day operatlons of da-
tabase admlnlstratlon. -

-
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sl ‘ In.practlce, none’ of the DBA's 1sqs§r1ctl techn1ca1 or

~skrictly *agmxnlstrative, ‘but a comblnatlon of the {wo. As ¢
mentloned before, there is also- often a promot1onal or1enta--J~_

tlon 1m.the~DBA~fumctlonr T I TR
. b . . ‘ ) o ) ": o :. .J : . - . B . .. - . ’ c'-‘;u'.-_'. :
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2 2 2 Scope. It is - 1nev1tabbe that factors such. a%gtheftmls-?. A
sion of the- database administration effort; thé database ep- -

-7 . viromment, arid the size of ‘the - organlzatlon will Rave- s1gn1wq—

- +.-- ficant ‘influence " on the'”scope of the DBA Scope camn-: fall -
' 1nto two categorres' - . . EAR PR '

. . - .o P
~ - . - .l e J

_a. "Progect-orlented- The prOJect ‘DBA ~ has compféte .

) _H_,”responsiblllty and control “for - all. database-related is- -
7 i~sues pertaining to that project. Thé project DBA. some- '
T : - times .reports, to an. overall—organlzatlon DBA. The term .
.“local“ DBA has also been used to refer to the progést .
..  DBA. o - - S . _

. .

R s

N - Overall-orianlzat1on—or1enteﬂr The organlzatlonal
"> .DBA ~has - complete control and responsibilities-for \all -
database—related . issues . for - the . corporate —-data
- . resources. . Such D A's are usually- placed very high or-
- 1 ntvganlzatlonally. e term "global™ DBA. has . also. been , ;
e used .to refer to thezorganlzatlonal DBA. LD

" - ~

.2.2.3 Stage of implementation. Although stage differentia-
tion is an ephemeral characterlzatlon, it is of:interest in
- the context of differences. in.the DBA functions. The . Stages
of 1mp1ementatlon are° _1n1t1at10n, desrgn, and operatlon..

L

_ Act1v1t1es performed by DBA' s in each of these - stages
;- WLLEfdlffer'ln their, emphasis. For ‘example, during the ini-
tlatlon stage, activities such as feasibility’ studies, .plan-" -
'ning, and system selection.will be predominant; - as,the da-
tabase administration function progresses to the operational
‘stages/, performance monitoring and-evaluation: act1v1t1es,

' maintenance. and management activities, and efficiency im-
_-provement activities will 'predomlnate. All the while, the
“ten basie functions outlined in the previous section are
performed'to some degree. o G-

2

K4

2.2, 4“Or”ahi2ational Plaéement The consensus among: datas
’resource, ‘technoXogists...1S ,that the DBA function should be .
placed very high. organlzatlonally in- order to. ensure its
success. . Three’ examples - of organlzatlonal placement are

presented below: . LS . - _

-

©r
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" . In the first ' exampley _the: DX is 1ocated in . the’
director's eiflce.‘ Placed that. h1ghly; the DBA can have a:
great -amount of clout, since -the’ qffige at‘least implicitly -
~-has the direct support of executlveﬁmanagement. As a part - .
- of the director's 'staff, -the BBA should have "access to "~ the

. organizational data resourcges and can exact cooperatlon from
the llne organlzatlons. -_e, - e w3

-‘ \
=

“
'~ ‘A second example is the DBA asTa staff p051tlon in the
'Comptroller,s Office. A direct- llne"of commun1cat10n to the -
Comptroller ‘could -have ‘ great leverage,‘ since thé  ‘"purse .
string™ can be used as a lever in assurlng compﬂlance to da-
tabase rulés and regulatlons. BN o d

- . . -

-

A thlrd example%plctuneslthe DBA as a sub~un1t of .the Q\;'
-data processlng shop. This represents the*’lower end of the .
spectrum in organizational placement. -As a staff member of .
a service'-unit, the DBA usually would have less authority )
organization-wide than in either of the two cases. ‘mentioned
above, - and ‘can expect less cooperatlon from the rest of the
organlzatlon.\ _—

L~ -

'lu//‘ " 3. THE DATABASE ADMINISTRATION TOOLCHEST

-

There are a great number of software packages- avallable
in the market that can help the DBA.. The use ‘of .these tools
.can have direct impact on all phases of the management and.
control of data resources. Two software tools are ¢on—
‘sidered to be greatest in importance in database administra-
tion. These are: the Data Element D1ctlonary/D1rectory
(DED/D) system, and the Data: Base“Management System (DBMS}),
-both of -which are dlscussed beiow. - Then, descriptions.of
other.database admlnlstratlon tools and aux111ary tools. are_
presented. ‘

B

S 1Y : S n
~ . . '
L4

3.1 DBMS and DED/D . T .

-

-

.-Database Management Systems (PBMS) and- Data Element - -
Dictionary/Directory Systems {DED/D) are two "core" tools '_
for the DBA, and complement éach other in the management of -
the database environment. ° In *fact, many of the benefits
realized from the use of a DED/D arée parallel t$ the ones
-attributed to the use of a DBEMS. Howéver, it should be not-
ed- that. while -the benefits realized from a DBMS are directly’
related to the effective computer processing of the data;
the benefits from a DED/D are directly related to the effec- :
tive_,collectlon,ﬁ spec1f1catlon and management of_the~total~h~m-

-

L3
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data zggources of an organizatlon.~

My

- s

_use of -a DBMS and’ a DED/Qt;re [19, 271: . .

o *»_ﬁﬂSharlng of data resources-rg ;a.”‘_ }.-;?ﬁ;} g:
éh'-kt . {dlmple and effectlve COntrol of<thecgatafelements,
o , o * Reductlon-of data redundancy:and 1ncon51stency; |
] " . : N
. - 'f ,* Enforcement ;f standard deflnlilons dand’ usagesva ™
=S 5, . b o
5;' ’ * ‘Enforcement of secutity safeguards and control}ed'

I acces31b111ty to tbe database, B -

Wy
~” . - P X -

., * Malntenance of data 1ntegr1ty? S L e g

¢
-~ - \

o * Resorutlon of confllctlng requlrements-ﬁ o
* Centrallzatlon "of data. elements as an_ aid in
"design and develo?ment of new systems, and T

-

* Con51stency-1n documentatlon for the database.

- -.-..\..\t“__,.

It should be noted .that 1t ig not an aBsolute ;regulre- .

+ment that those subscrlblng to the concepts ‘of database ad-
. ministration must use. a’DBMS or a- DED/D. However, - experlence
- shows that when.the .database environment becomes operation-
' -al, plans are made to progure either one or both of these

- tools. - Some advocate. theaphased installation of these.two ~
‘tools, with the DED/D preceding. the 'DBMS. But regardless of -

the ' stage at,which these tools are installed, theéir furda-
‘mental 1mportance cannpt be overly empha51zed T

3.1.1 Database Management Systems . A DBMS is 'a .software

" tool that provides an integrated source of data for multlple

‘software whicH provides a s1ngle flexible facility for ac-
commodating different data -files and -operations, -while
demandlng less programming effort than conventional program-

ming languages [18]1. ' It features easy.access to. the data; -

facilities ‘for storage -and maintenance‘of large - volumes of

¥ data resources among dlfferent types of users.

- . . - " o .
“ » : . s

Among the!;anglble ‘benefits that can be .derived, from

* Determination of the impact on.the total ‘1nforma-.
tlon act1V1ty from changes to data elements-~;\« v

- users, while presentlng different-views of the data. “to dif-.
ferent users. 'It" can be. characterized as generalized:

data; “.and” most 1mportantly, the éapablllty for sharlng the\




-

-

-

R

v -
— F

7

.

Q

Ty

-~

» __5 )

-

| 3.2 Other Database Admlj}stration.Tools

1".~.\:. b - . : . . . .

.Database Management Systems range from elementary 'sys¥
tems with single record structures, providing rudimentary

_report formattlng facilities, to very\elaborate systems han-- .
"dling several fdles wWith hierarchical structures, performing

funct1th Aipan online de, and hav1ng sophlstlcated qﬂe ry
and reportrwrltlng caéa ilities. - *

lh2 Data Element chtlonary/Dlrectory Systems._ " As datd

no¥ all data problems are.necessarily resolved with the .use
of ~ a DBMS, espec1ally, since not all‘ the.data.is Butomated.

- A récént trend is to use a separate class -of .automated toola
that prov1de central control of all:data resources in a uni-
fopm\mggner across organlzatlona lines, 'the Data ‘Element

. '‘Dictidpary/Directory systems. The  DED/D performs some of;"

the éame functions as.the DBMS; however, it is dlffefent in

thqt ‘the 'thrust of the DED/D. is to provide- control over ALL "'

the ‘data resogrces, both automated and non-automated."81nce
the des1gn3 objectives of the DED/D Goincide with the basic
.goals of database .administration, it 'is not surprising that
'the DED/D 'is one of the .basic tools_ilp-the DBA ‘toolchest.
Two recent: NBS Spec1al Publications survey the ..state $of
the art <n DED/D s [26 27] et ] .-

3.1.3 DED/D Relatlonshlp to DBMS Because DED/D 8 are con-
‘cerned’ .with the management of data elements, it is logiical
that there should exist a strong relatlonshlp between a
DED/D and :a DBMS. . , - ; S ~

4

, Interfaces enhance the usefulness of both. the DBMS and
" the ©DED/D, and in fact, many of ‘the. commerc1ally—ava11able
SJDED/D's prov1de interfaces to various-DBMS's. These inter-
faces prov1de the user with the ablllty to [27]. 3 :

a) Define the/database ‘to the DED/D, ca 1ta1121ng on
DBMS . resources, such:"as existent, we l1-gefined file

.strpctures and access methods-

: b) Generate data element deflnltlons for .a DBMS from an’
- - up-t to-date DED/D and N . L S ¥
o) Exerc1se control over.the data elements‘R of ~a. DBMS
u31ng DED/D fac111t1es. o _ : LA B

.
L3

— Tools whlch are\ugeiul prlmarlly .in database adminis-
tration are described low in terms of their” functlons. It

.is imporiant to note that these software tools may appear as
"a  single, self~contained Q%ece of software; as a part of.
another g}ece of software, or as a, utlllty og_ﬂfagilitz*ggfﬂ

» o
R
-

'*:fr;_"- B w- g o
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ources continue to drow , it is becoming apparent that ..

L3



_ the DBMS,‘the DED/D, or the operatlng system. |
." : W ) g
Informatlon/Data Retrleval System

- “

o i . ’ -

& ot . An 1nformatlon/data retr1eval system (IRS) is a
program or set of programs thgt“enables the user to re-
trieve information in a variety of formats. ' Some IRS'.

P R operate _in batch mode. . However ;. mostxmodern IRS pro-
i ST '-Q¥v1de 1nteract1ve (conversatlonarj capabilities, includ- "

- ing exten51ve user-oriented fac111t1e55 and rapid

. response to system commands. S : o

) Onllne Query System L S . .' e

‘ - © an onllne query system is a separate set .of _pro-

grams, _or’ - .feature -within a DBMS, that enables the

.user to obtaln‘hnformatlon contalned 1n a database 'in-
teractlvely. T co= L x e '

~Data Entry,System - Y T 7//_-'
: (] . - .{-'. ’ ‘ .’__.,.

- ‘A -data entry system prov1des the _facilities:@ for--
-.automatic data entry and data collection. Some provide
interactive: data entry facilities, allowing for key ve-
rification, limited editing, and formatting. -Some. allow
- batch. operatlon.to enable ma551ve data loadlng

f\

e |
ﬁ:-u T _k_..‘-"_ _-_~_.._ ik o l.'_ .

. , "w“ PS ‘.‘f e o et
. Editor. = =« = sr Tea

\‘ ."9/". ;

N

An edltor fac111tates selectlve ‘modification’ and

correction of data, program or document text. Spec1a1

"+ . purpose editors are avarlable,_ geared towards - entry,
7 .modification and edrtlng of data, files, programs, or
..  texts. :Facilities may be prov1ded to edit input tran-

sactions against s a -set of predeflned valldatIon cri-.
terla._ . 0T _ . N S '

Flowchart Generator

-

-f IR -\ flowchart generator Pproduces, a. p1ctor1al dlagram'
(o) the f£low of control and ‘logical paths of a. computer -
P ogram.- Narrative- documentatlon may be produced as, ans
" s3 de-beneflt. - . Ce o LT
& - S o _
Text Processor . - - ;j;j*ﬁ A

o)

et

e LA text processor is a documentation aid that * ac-

cepts lines of .source texts 1nterspersed with format
A’control commands, and formats: the text a. print-
- able, paglnated document w1th a user de 1g ed style.

fe.
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Report Generator' : , - S AR
Y - : NS 3

A report genenator alloés automatrc generatlon of;

pre—formatted reports on-a productlon basis, or dllows

" definition of, adrhoc reports, via parameters. Some ru- .

dlmentary data Qinlpulatlon functions may be“performed,
and data extract

on ‘from an established. database’ may be-

&

«

' possible. _ _ SR SN
T fCross—Referénce Generator ' L J ;o= i'*
\\ ° A cross-referénce generator’ for databases produces
Ve llstlngs 0f data elements used files, programé and -

systems,; 1nd1cat1ngﬁ where' data. elements are " being

referenced. .For programs, it produces: llstlngs of the -

\\\Yarlables o (Gata - elements) use in programs;
subroutlnes, and systems, 1nd1cat1ng re they are ‘be-

1ng referenced"* h~«.\”_ _ -~ ‘s &'

. o T . ’
?,Téxt/Flle Reformatter e o f?_ $\\\\

- A text/flle reformatter reeranges and- structures‘

‘files according to’ spec1f1catlons, anf rearranges and -

.structures text and source programgifor improved reada- -

blllty. V-It’may provide llmlted text additions for do—

’cumentatlon purposes. . -’ S c

DatafFlle Malntenance Programs )

‘ Data/f;le malntenance' programs perform'. globai

-~ changes for all, or selected,.records in a flle,,whlle

repq;tlng changes in _data .content . before and ‘after:

-3 -

E3

w L.

s o

‘operations. °- They may proV1de data/flletedlt capablll—'

ties, afid data  items deleted ‘or added ,may be flagged .

for audit trajl- purpose. Data and file malntenance
programs may be a self contained software package, a

- set of utility programs prqvided by.the- operatlngasys—

tem, or a feature of the DED/P or. the DBMS.;

',Data Edrtlng and Valldatlon Systeg

.'A data ed1t1ng and valldatlon system prov1deS: the

'.user with ‘the ablllty to perform data valldlty tests,

data editing, error correction aBd error. repor%ing, or ..
any subset of these tasks, It may be parameter—drlven,a
so that different -edit requlrements can be: .accommodat—;
ed.c‘ These ‘functlons may be performed. 1n an entlrely
1nteract1ve ‘manner, Or. completely batch, or a- comblna— “

“tion of the two modes.
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Data Audltor o s R
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LAY
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SN Y data audltoruexamlnesf sdurce data**defrnltlons
land analyzbs déta relatldnshlps, data s{;ructures,L for-"

‘mats and storage usageﬁ‘for con31stency,°vah1d1ty, and -

' eff1c1ent utitization. It may provzde a. d1ctlonary or

\
_‘)

- 7 e
a

N

=3 catalogue ‘that contains . deflnltlons of the" data— at-

tributes, and. characterlstlcs of the data type, . The

data auditor is avallable as a sel f—conta d software.

product, ‘but it is also avam}able as a-feature Qf the
' DED/D ‘or the -DBMS. ) . A
R R -
Data Securlt - , T S -
) 20 Ty ANy ,

-

A data securlty module mag prov1de protectlon over .
sen51t1ve daﬁa, by. encryptlng/decryptlng, and by con+
trolling access tqg the sensitive parts of the database.

Data security can ‘be - achleveg through encoding and
"decoding, or. through executlon-tlme password capab1114
tl\—es._'_ o N . . : . B S Y. [

PR

Test Data Generator . o i
[ ’ ' IR e

. A test data, generator produCes test data files ac—
cord1ng to  specifications.  The test data _can then be .

‘used for. testlng appllcatlon software. ,° .
- - A -
ggtlmlzers_ S~ ‘ oS
- R A I
, R

Optlmlzers.'apply changes directly .to = program

-

- source code in order to.make them run.more eff1c1ently

-

- N

I

-~

in. terms ‘of reduced-run-time, or reduced core - require-
ments: .- ‘They . may perform analysis of the program for
undetected bugs and optlmal loglcal flow. o

Ausomatlc Space GeneratorS"

.
-

Automatlc space generators find avallable -space

for - programs or“f1f§s that are awaltlng processing.

/- ‘« "
o~

Scheduler

L ; o . 1 f <<"
Schedulers allocate avallable computlng ,Lesources

in. order :to: optlmlze the 'use of resources to dally

v : 2t LT ) ro T .

o

‘jworklOads.4,They may produce . reports: indicating  the =~ -
/- areas where optimization of the resources may occtur. '
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. ) A-progect manager is. a software tool that prov1des 3,;
oL data collection, storages .and. reportlng _facilities "
-7 v aimed-’at personnel time and task accounting. They may ,/‘

;%\# be coupled with PERT packages, and dther product1v1ty
K and schedullng management alds.: ' :

TN

lerarlan (program, flle, etc R . : _‘ - I A

- . e . . . . ]
~ ot , - ) . . ’ - , - .
A AN, Librarians"'fac111tate organlzea and economical’/’s
~ storage. of programs, texts, data 's€ts, and object

mgdules for centralized retrieval and Jupdates.- They
may "~ collect. account1ng~data to assist 1n.storage allo-_

S cation. T . A T
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© 0 4. SURVEY ‘ |
. In order to gain insight into the'suhject : database

admlnlstratlon it was decided to do into the ADP communlty,
and talk to pedple who perform the functlons of database ad-
ministration. The study was limited''to in-depth conversa- .
tions with twelve DBA'*s from the Federal Government in the_
‘Washington, D. C. area. All the meetlngs took place in”

- mid-=1977. The agenc1es represented were: - e Wl _
. . Civil Serv1ce_Comm1s31og - SR e , A
.o Department of Agriculture °~ - o ey =
o . Department of Commerce-- NBS. . o o
R .~ Department of Defense-- DCEC) . . . o o
- Department of Defense-- MILPERCEN' ’f‘_ L
- Department .of Defense-- NAVY ~ | s
) "Department'of Health Education and Welfare—-
: A : : '-=— Social Security Admlnlsmratlon
- 'Department of Hous1ng and Urban- Development - : Y
' "Energy Research and Development Admlnlstratlon ,
. .Federal Deposit' Insurance Corporatlon ‘ ;
' Federal Power Commission = - R Jo
——Treasury Department o - = z; e _
- There is usually more than ome person in an organiza--”'f__

“tion pergforming database administration functions, and
' fact, often 'séveral members of the qrganization.were present
~at -our meetings,- presenting us with a broader and more ob-= %
jfjectlve p1cture of database admlnlstratlon within that-.or-~
' ganization. The ' discussions were conducted- using a struc-
" tured approach) but on an infermal level. . An outline °had’
been prepared nd is included as'Appendlx B The DBAs ‘were’

. [ —— L U J ot e e et s e
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) /,/{gaven lists of the functions, and8 tools ‘discussed | in , the

previous “ sections; these lists are included as' Appendices C :
ang D. - - -7 T % ' - S

DR - N .
.« . <The dispussions were organized. in five areas: -back- .
7 groungdy askq} tools,. problemsy and advice; and this section ..
follows that®scheme. A composite case study’ is® presented, //)

rather »than . individyal- case- studies. Similarities -and¢-

- differences are’analyzed in Xterms of the DBA functional

- orientation, scope, “stage - of implementation and organiza-
L. tapnal placement. ' o ~ o

L R A o T Cclyg
| . rou .. o Wt .
41 packgrowng T.o T o Lo -
" A sumiiary. profile-of our sample of Federal DBA's fol-" -
-lowss - ' : = T . .

2
» »

. [ .y . . . N C ": ’ oo - o
> - There is not yet within the Government a position clas—.
sification-’éﬁ;itled "Database -Admin¥strator.” "All of the

= DpAﬁs‘iﬂterviewed'have‘a Civil Service Commission classifi-
' ' cation of ‘"Computeér Specialist;" "Database Analyst," ©r

. "Computer .Systems Administrator,” which falls in the GS-334,
- - 338, or 301 cldssification series.  Some had- the classifica-
- tion sub-title of DBA. In more than half the -caSes, . the. .

person's organizational title is DBA. -The interviewees were

- - equally divided between. male and female. They consider
‘themselves administrators, -~ although they wusually have a. 4

- teghnical/computer>background.; The lead - person is rated

. GS-13 to GS-15. ° s | S 5

- -, The support staff averages 6 in number, and iricludes
_ both -administrative - and technical personnel. The staff's.’ |

> training. is usually technical, enhanced" by vendor-provided . :

courses,  and supplemented by users groups'meEt;ngs,anQTCOn—-, ('
_ ventions.® K : .o : ’ - : ~ '

. . . e .:.' ___\- : ; . - | © g
_ 75% of those interviewed consider . themsé€lves over-all
._zqgggnization—orignted rather than®project-oriented; one half

, . "of these had other project-oriented DBA's reporting-to them. .’
. There were varying degrees of control over project informa-:

"tion. S B : ) i

»

»
- R - o\

, -

~”

. - .In about 48% of the caSes;.the-DEAyfunéﬁion.was_Zopera—.
‘tionaly the, rest were . in various_ stages of initiation,-
design and development. Those -that were operational had’
been in existence from'1l-1/2 years to 4-1/2 years. The.date,
. of creation of the function. frequently was preceded by ex-
~ tensive unofficial initiatioR activities, rangifg from 12 to

. 18 months. Those that were in the initiation phases were 6 -
to ~ 12 months old. It is interesting to note that in those

.. cases._whete _the database _administration  funttion . 1is

T ; e =

S ’ ' :-157':". N
SN ‘ | 21 .

V' {na: .




. operaﬁlonal rather than im.the 1n1t1at10n phaséi‘the chief's

_title is ‘more often DBA, :and the grade-level is at the
"higher ehd of the range. - . .- Q" - - I
- Those tgat were. in the anltlatlon stages viewed ' their.
database admi 1stg@tlon functions as being technical rather
than admlnlst ative. ThHose that have been: operational for
‘longer periofis, viewed their functions as being both admin- -
‘istrative a technlcal Further, "those with an operational

R status usually have”a Database Master Plan, ‘a better idea of

what the DBA tasks 1nvolve, and fairly well-defined respon— °
:s1b111t1es.— e v o - v :
'”“Thesdatabasesadmlnlstratlgn act1v1ty is’ usually. “located
within the data process1ng/1nformatlon management area of an
. organization; it-is post often separate from, but on a, par
.with, - the computer operations activity. Sometimes, there is
‘a tie to the- compptrolker's- office, or to the offlce of the
director for admlnlstratlon. , I -
//Reasons c1ted for creating the databése admihistration(.

functloghfall into two. -categories:

(1) General commltment to.database and database concepts,
" i.e., looking at thlngs that would help in data manage-
ment, fulfilling a ‘Database Master Plan, ‘pooling- data
resources,‘and concentratlng database expertlse 1n—house.

(2) .To solve spec1f1c problems, such as data redundancy,
. no data. standards, poor data access, and inadequate data
- . »control ' N ' L B

-

4.2, Functlons e S 6 ST
5 Y _ ; a . ‘ QN

. The ten major tasks discusted in section 2 are grouped“"
T here. for analysis, as follows: . A .

- ;
. L « P4

- " AS Deflnltlon, De51gn, Implementatlon-
A " B... Malntenance/Management, Performance Monltorlng and O
. - "Evaluation '
. -E. Securlty/Integrlty, Enforcement,

-~ FOE D.- Selectlon/Procurement, Llalson, Tralnlng.

-

The order in whlch these-appear do not 1nd1cate thelr f\la—g
~tive importance or life cycle p051t10n. o

- Barcharts. deplctlng the government DBA role in database
_ administration " tasks are presented in f1gures -4, There 1s_
. ° a barchart for each of the grouplngs cited above. '

Thedfollow1ng legend apprées to all the bar—charts.

~
¢ ' o~

S A

‘l'-:
b
.
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- Dlrect respon51b111ty;

-

Coordlnating role- ranges from strong part1c1patlon"in
é a team efﬁgft to an adv;sory/consultlng role-. ' o
*{_Other “means’ that other groups Wltth\@he overall Cor- -
. ganlzatlon perform thls function, : -
T . Not appllcab1e° tasks are not relevant to the ,orgahi4 _
- - zatlon. _ o - . ST S
: . ) ( . » -
It should:be noted that the- 1egend 1tems on "the bar- -
. charts are not. mutually exclusive. Even when direct respon- -
"7 'sibility for a specific task was claimed, there was some )
i3 measure of consultation or ‘team effort reported. - When "Oth-

er" is noted, it may mean a standards, .group,
operations . group, or an
"Not Applicable” means the .activities
formed-
-For example,-

. noné

are not

if "a DED/D does not exist in an’

“indicates a major role‘ Q' o N

‘a -.computer
end-user performs this functlon.

being per=-

at. the present time by anyone in that organlzatlon.
organlzatlon,

of the activities related to the DED/D are applicable. -

- We report the DBA's statements regarding direct respon51b11--»

'~-1ty and

'coordinating role, but realize that there is often

only-a small discernible dlfference between the two roles.

5 . o o- 3 -

-17-
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In addltlon to: be1ng asked to 1dent1fy which.tasks they

performed .the DBA's were” asked to 1dent1fy tasks "most—of—-
"ten performed"™ and tasks deemed "most important."™ . The term.

DBA. here means _the DBA team.“mThe follow1ng,patterns were - -
observed in the sample. o :

te .
/£
r

.

4

* In 75% of-the act1v1ties,_ the DBA elther has direct

1

OnSibllltY) or~~a- —coordinating role. .- The notableJ
exception is in the area of data ,collection. Those -

, surveyed- indicated that the task of collectlnq data- was

‘performed or overseen by other than the DBA." Data col-
lection was 1ncluded among the DBA tasks because it was
- so reported in' the literatureé. .A possible explanation
for this d1screpancy is that the literature reports on’

s

=N In database malntenance/management ‘and database perfor—

mance monltorlng/evaluatlon activities, the DBA has ei-—.
‘ ther direct responsibility or coordlnatlng respon51b11—“
City 1n 75% ‘of the sample populatlon. N -

/

* There is a very small role reported in the database - do-

cumentation area, - although the respon51b111ty clearly

v

@

11es w1th1n the DBA's domain. _ . “ 5 R

* Although liaison, selectlon/procurement, enforcement,

securlty/lntegrlty, and training activities are almost.
universally the direct respon51b111ty or.strong coordi-
nating - respon51b111ty of the entire sample, those ac-
tivities. were, however, seidom reported as belng "most.
-often performed" or- deemed "most - 1mportant-“' T e

*p"Most often performed"‘tasks weres - de51gn, 1mplementa—

tion, and. malntenance/management, followed closely by
- définition and performance monitoring/evalyation ac-
‘tivities. Judged "most 1mportant“ tdsks were: design,

. 1mplementatlon and definition, in that order. . Admit-
.. _tedly,  since many activitiés are ‘time~ and stage—

ependent, it is difficult to analyze ‘these responses.,
Very often, d;he\\_answer to "most often performed" dld
not correspon w1th the answers to deemed "most. 1mpor—
tant‘,o "F . o - )

* Other tasks mentloned 1ncluded plann1ng,"schedu11ng, do-

cument. preparation, user requlrements deflnltlon, and -
appllcatlons development. : ’

'_* It is important to point out that the act1v1t1es that
- . "were  noted _as being "most lmportant“ and "most often .-

performed“ are the technical activities within the . DBA,
functlons. Although the.DBA's 1nterv1ewed ‘claimed- that

C=22- - 28

- ‘industry experience, whereas our sample covers Federal =
) DBA'S only, : oo

k] ,



ey -, . )

e~ . 7 they were more administrative

than*techhical in nature,

— % -~ in-facty, the ‘analysis based on their responses to "most

- often pérformed"” and "mpst important” ‘indicate - their

N S G ;e — e

M;_ﬂm;;i+mtechniCaluinclinaﬁionj*w—n‘

T

- .4.3 Tools = - L

t
B 4

o~

S ~ilwAlthodghmthereMarengny geheraliZea;WSOftwaze' packa§esm~

available for sale or lease, some
chose to build their own software,

- quired special capabilitiess becaus
was unavailable to them, or because
build ‘hetter or cheaper tools in-h¢

- LR FERER AR

The availability of software t
population- is summarized in figure

.2 <.

DBA's reported that they
either because they  re-
e the commercial software
- they felt they could
use. S |

ools fo the sample DBA

5. This availability is

reported in two categories, commercial software and in-house
of these categories, dis-

developed software. ,. Within each
tinction is made between "free-sbta
other tool." "Free-standing" means
contained. software package;  "featur
the tool is a capability within

such' as a:.DBMS, a DED/D, or an oper,

tries in the table are the percent
that ‘these. tools were available."

although toq}sa"ny"‘ be reported a
necessarily usec Q??the database. ad
4.3.1 Use of DBMS and DED/D. 92%7of
. usage ', _Of a DBMS_,_ él'!dthe’ remainin

procuring one.® More .than half actu
‘such system. ~ All . have purch-se
software; sometimes they alsé ‘have

tems. . ovo-o T

92%gof;Ehe;bBA's_reported_the»
remaining 8% has plans for procurin
. of the DED/D's are in-house develop

nding®™ and "feature of

that the tool is a self-
e of other tool" ‘meansﬂv

another soéftware system,
ating system. '~ The en-

s available, they are not
ministration group. -

the DBA's reported ‘the

es of DBA's who reported.
should be  noted. that .

gmﬁ%ﬁismin-thewppocesswofwf~£~¥f~

ally have more .than one
d ‘or- leased commercial

in-house ‘developed sys- -

wsage of a. DED/D, and the

g one in the future. 75%.

ed software. :
" . 3

- "It is not surprising that there is almost totaluse/ of -

'thESe two tools, since they are b

tant tools in, database administrati

y far -the two most impor-
on. '

N
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.- '4.3.2 Use of Other Database Administration TooiS.-The tools '

“_;,”,1n‘.t 1s section. are requently features of other systems,

o especially operating systemg and DBMS. As such, this group.
: "0f tools, is predominantly reported as being other than. in-

— """"_ho use ‘d".eVEIOped’.—“ TN e .

_ All the tools except the -test data denerator ' were - re-
"ported generally available. - Everyone had a2 report generator
© and an information retrieval system in the. tooléhest.  On-
- line -query ' systems - and data/file‘maintenance systems were
néxt in number, followed closely by data editing and valida-
“tion systems - and cross refenence-generators..'75%'repbrted
they have data ‘entry systems, -editors, flowchart generators,
- and text and ‘file reformatters» Most report also the use of
‘ texthpocessofs-qnd data auditors. Although flowchart gen-
eratom was a toolathat is among -thHose reported most general-
ly. available to the DBA, in fact, the DBA's claim it is sel-
‘dom ‘used. o ’ : o T . * ‘

.. It is difficult to draw conclusions from figure 5, " for-
although & pattern of "availability exists, the amount of a¢-

- tual usage ‘in.the performance of . database administration -
functions cannot be generalized. e

.~
4

. - ~The DBA's were asked .to discuss problems they encoun-

- . tered during the course of implementing databasd-administra-
‘tion functions in their organization. Responses varied. from

. ."it is too early to tell," to lurid details of specific si- °
};tuationSQ».Pfoblems~are~summarized~in~twoﬁxgatego;iﬁkg non- _ -

‘“te¢hqi$al.problemsﬁand technical problems. -y=- 7 /o g

4.4.1 Non-Technical Problems. Non-technical problems usually:

- had ‘to do with Iack of management commitment;‘jurisdégtional

~ guestions, data ownership disputes, power struggles, poor.

- communication, inadequdte 'training, and high costs.. -Several. -
‘:specgggﬁ problems are notéd below: ;- L

* Lack of commitment to database administratién con-°
-cepts at different management levels; . . . s
7. * Management heSitant to commit manpower-and ‘money.. to.. -
w_xxi_;ntergallyfo:iented, nQn—visible projects; T
‘*‘Unreas%nable“management demands; : oL T

. * Lack of 'decision-making .power for 'the DBA;

* Lack of_énfofcqmént-powér°ﬁor the DBA; .. L
> " \.



R T ALY o T .
* Unresolved jurlsgictlonal problens, especially when
dlfferent groups p rformzdatabase adnlnlstratlon tasks,‘ .

I . * Unclear defrn'tlon of respon51b111t1es of DBA s,

' analYStSp USér 37 and management-’"“’““

* Frequent reorganlzatlon cau31ng 1hstab111ty ‘in con- -
trol of data- f'”;:Jq . -

.,

o * Undeﬁlned ownershlp\and control of data,' especlally
AU betwee S users” and DBA-‘-v‘. ST TR e

* DBA concepts confllct w1th serv1ce center concepts-:p

* Fallure to establlsh effectlve communlcatlon 11nes
between DBA S, technical staff, and management;

* Insufflclent communlcatlon between DBA s and users
w1th ;espect to data errars and avallablllty of help,
. * Declslon—maklng management not knowleagegple in tech—‘
) nologlcal state-of—the—art- R , '
,- . * . B . R . '%
‘* Lack of tra1nf’§ and understandlng of database . con-
- cepts and DBMS by users and technical taff.

A4

* Lack of experlence 1n database technology. _ . o

-

.

* Skeptlclsm with respect to the success of database'
admlnlstratlon practlces, . , '

- * Re51stance of analysts and programmers ’tO'fDBA' in- \\

o - »terference- | _ |
. R T ,_y’ .: . ”’,‘ . ..\\-‘ ﬂ," . _'( n
E L% Excessxve ,procurement constralnts- “‘purchaseﬁ'ofgfr e
}/ hardware, software, and serulces- - p 3 R - f;._‘i;' 3
. . B Inadequate cost—beneflt analyses’regardlng 1mp1ementﬂ ARV
L - 1ng DBMS vs. conventlonal programﬂlng, and in eValuat—v:-f,
s 1ng 1n-housi'vs. .commercial. S°ftware';H_?;c_r;—;uj_ ":"‘v~§?x
- ) .y $ o
“ * ngh cost of hardware, software, serv1ces,:~techn1ca1_‘ NG
R _ staff, tralnlng, and vendor support; e *;-;J;~. J_.”_;p,ss -

i - - S
_0\,\--.,:-'.

4.4.2 Technlcal Problems.a Techn1cal problems ‘tend to be'g,
,'speclflc “to each organlzatlon,_ ‘but. .-some. general problemg
areas: are noted below- ;u c ,-gfx_‘lt__ e

* Generallzed systems sometlmes too ganeral for spec1f—e
ic aﬁpllcatlons‘ tailored systems sometlmes too 1nflex-
1ble for changlng needs- ¢ : :




4 (S e

*. Commercial software sometlmes not avallable for ex—

1st1ng hardware, . o g ). o

X Hardware/software lxmltatlons and 1nterface problems;ﬁmm_.

K USSR S

e — —

. -
A

L * DBMS ‘used  as a file ‘control mechanlsm rather than a .-
L database admlnlstratlon tool; - ! R -
A\ * Inablllty to assure rellablllty of data?
) 'f* Lacké?f organlzatlonal data standards,:“ ' .
o Poor system and software documentatlon- _ '
. * Poor vendor techn1cal support-- T o
. Too much dependence on vendor support-' ' ?;: ‘
_; Non-avallablllty of commerc1al software source code.'
o R e ‘_ ST o S :
' _4,5f.gdvi¢e L7
o The follow1ng advice was fered by the pract1c1ng
DBA's those ."about to establish this function. Much of .
- this adv1ce is ‘based oﬂ‘hlnd51ght and . may be .appllcatlon—_
- specific. ° However; it ' should, be heLpful to future DBA s
h31nce it 1s based on actual experience. ;_ o _ .
T x Get complete management support, and get 1t early, r_ﬁ
< - * Establlsh a. strong organlzatlon,uw1th good llnes of§32
g ,-communlcatlon- ST T o R : s
ki *. Have a good Database Master Plan- 7ﬁf i__ | ;;»
| :,‘* Be flex1b%e,¢3£dfagaptable~t0’change, .;_;ﬁ;f_i;pffg,;%;
*'Deuefof-credlblllt : ->-4“%’“_~ffff |
a:*‘*”f'mfﬂhe a comblnatlon of a good techn1c1an and a good pol-
S 1t1c1an, . . Q$v o ;oo ) , .
L * Involye the users in plannlng, w}'*f ‘?ﬂt;f” 'f’xi

* Absence of shared databases ‘in spite of DBMS usage,

ground, and system software experlence
R Develop strong tralnlng program for staff, users .and
' managegent- : .

-

‘,* Hire. staff_-w1th strong database _technology back-df
( .

f‘3;3it's._ﬂ__dbp_ f‘_;.

By



- * Agree on Standards first before designing a system, xr_

v
N

K De51gn a total system, but 1mp1ement it 'in segments; J

— R— *mExperimentmthhudifferentmapproachesrm“wwwmwm“muummm_LM-ij

] Toe

T* Implement a DED/D early,
- x Consider the usage of a DBMS early;

. * Do benchmarks when possxble;'
" * pon't try.to,do too much at once; Sy
’ 1 : \ i . o B
. »_ % Be patlent. It may be a long time  before. you see
. L -results.: ' ) ) SRR

- . ( .-.7 . .. - .
\g 5. _OBSERVATI_ON_S'

In the Fedegal Government, 1nterest has been 1ncreas1ng ,
both with respect to database administration, and to the two.
most basic database administration tools,’ +he DBMS, and the

«DED/D. .. There is a Federal Information Processing Standards
Task Group on Data Base Management System’ Standards (TG=-24), - .
- and a Federal Information Processing Standards® Task’Group on
: Data Element D1ct10nar1es/ D1rector1es (TG—lJ) -
- . & : ST e
. A recent trend ‘is to- utlllze exlsteﬁt-softﬁare toGIs\
. perform ‘automatable functlons,///The software industry has\
) deveIop new tools,and’frne tuned exlstlng ones to’the ex—

€ can ‘help the- DBA. " In additiony,a number of " unlver51ty§ﬁL
- projects "are focusmng dp database software- toolsf ‘The DBA?*“
.~ . toolchest discussed in thls report provides the -techn1ca1
' means for 1mp1ement1ng a. database env1ronment. o e oo
/ ) ) N - - - .
_ ':7 All the‘ DBA s 1nterwaewed reported that the L Ewo.
o software tools = they use most are the DBMS and - the DED/D.
This" ‘overwhelming .response is “"expected, ‘Since- the utiliza-

A hat»today, there 1is ‘a prollferatlon of software tools

““tion of ‘these two very .basic database administration tools;"'7”

“":A supports an’ effectlve, eff1c1ent and: secure database. ,

”;i: Organlzatlonal placement 1nfluences the effectlveness}.

-.of "the DBA.  The closer the'BBA is to. executive: management,;}iﬁgﬂ
-the stronger. the influence he. can. exert on. database admlnls-hw¢vJ’

-

- tration’ practlces in thiéorganlzatlon..-?'
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Qguently have adopted a "projectyteam® apy

- . . . 2 o

BRI “ . ~> s e

Organiéa;ions with.é:long-éStﬁb;is A finction fre-'

PoR¥ALR CODSid-

v e
- . » . A
PUUNN Y AL TS g

erable user involyement. _ coan b R

- position requires diplomatic ‘finesse. . )

—

o~ T T 6. IMPLICATIONS OF DBA COMMITMENT -

f.Plan?h'Should' be prepared, which includes the components of/
'thq/databasefenvironment,'the-mechanics of implementatiorf,

. 1n0£ganizatibnsfthat“have*ﬁﬁéVéIdpéa“Téﬁféfboag .Patabase
Master Plan have a smoother tranSitiqn-intoFthe'aatabase_éh+'
vironment. Their database functioqs‘are'betterfdefihed, .and
many- of the noh—technical',probléms_'ére more readily
resolved. o o - R B

& s ' ' . o =

Expertise in computer technology as-well as 'in database .
technolody, and administrative Skills are eéssentiail for. the .

DBA and his staff. 1In addition, "the political nature-of the

hd .
. -

,brgaéizatibns that -have establishéﬁ“@ood

SR . Bjiic rela-
" tions - within&the'database“administrétion area have profited’
from fewer disagreements and confrontations: betweg€n DBA'S,

users, staff, and ‘management. When the liaison function is. -

.strongly coupled to a good database technology training pro--
gram for staff, users,. and managementhfewer.non—tebhnicél'

and technical problems arise. - .

Stage of implementation® is au‘temp0fary,_ﬁiééinétion,

for, .as develbpment'progresses,fthe-functional characteris-

tics converge. Thus, it is .not surprising. that “operation-

.- al™ actiwvities’ iare bettery organized, "have larger staffs,
-have higher ‘grades, and -have better-deéfined plans than = ac-

tivities in the initiatioli stages.

-

. It is interesting to-noté\that althodgh-the-adviCe of- -
fered by‘p;acticing DBA's is épecifically.concerned‘with'da—l‘

tabase administration, it.is remarkably simi%a%4§o ;§h§€Madfwf:-.
vice offered_go.software_managérs.[15],.;~-:-*- ST
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. The decision to implement database administration func-

‘tions_ in . an organization mugt be weighed in the context of
‘the organization's needs and resources. Ideally, feasibility

studies and cost-henefit -analyses. shoulgd be. conducted to
determine whether or not ~to . adopt. .the database. approach -

_1131,.,If;:heSefanalysé§windicateﬂthé;éstabl1shmeht~offa da—.. -
,ntabaseaadministfatidn]functionr1thenwa good "Database Mastef//g\

™~

v

Q

.

Al - .. 'y - R

»

definition 0f responsibilities and authority, and rule /éhd.;'
procedures. - T, | s g T :
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. Although the{ incorporation of database admlnlsf?atlon‘

concepts does not solve all .database problems.automatically,
Y- | @el;;implemented DBA function can do much to i@prove the

__ _matagehient and control of an organization's data ‘resources.

5

';-a _processing, and-diSseminating data. Further, timely and -

There are.two dimensions”to~a -successiu- .
database administration functions: he”advantages.to-manager
ment, and the commitment that manZgement must provide. What

' database administration should” do - for management is dis-
_cussed below. 1In order to.ensure the success- of the DBA
*function, the highest level management must give full sup-

port to .database ‘administration. A discussion of ~what
management must do for the DBA concludes this report.
6.1 What Dapabasé Administration should Do For Management

: . 4 >, ,

. Adopting database administration concepts can improve
an .organization's effectiveness, since a focal point is es-
tablished- for the responsibility, the management, and the
control of the total data resources. Some of the advantages
to management of having a strong .database administration
function are detailed below: - - 'b¥'7. L

* A ¢controlled databése\envifonﬁént Céh\help-assu}e effi-
cient performance andeincreased operational reliability

in the manipulation of data. It can promote data in-’

tegrity; zencburage.standard data usages; enforce secu-

rity safeguards; ensure controlled accessibility; and

- ~“balance conflicting reguirements. R

-y .
e

'*‘Cenﬁ}éfizgtibn of data resources can result: in, shared ®
_daﬁabases;.*and__encourage;_effective specifigation and . .-

manageméntfdfathestotal;organlzational data‘ resources.-

~ Design and dévelopment'of“dapabagéfapplication systems .
. ~can be ‘improved through the use of the DBA software

£

4l - -implementation _of

toolchest. Consistent and timely documentation can be .-

': enforced through the application of ﬁniform_ rules @and’

- procedures.’ .
« y 4 . \

* gniform database monitoring. can facilitate a “total or-%

ganization overview.of all data resoqurées. It can help.

,in'managing*theydrqwth and chahgeéi@cdufring-infthé da-

tabases, by -ensuring.that the growth is anticTIpated and_5

-

. controlled. Optimization of database utilization <can

result - from enforced shared data resources.  Reorgani-
" zation, redesign, and, restructur ing actfvities .can be |
. performedy centrally - for .'the - entire organization, as

v
-

 these become necessary. - o -
* Reduced cost Of computer opera
~elimination --of unnecessary

dugl}catioh in collecting,

S _3e- 36 . .

e S .. . P

tionslcan,feSult'ffom “the .
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up-to-date reports can help management ‘in making costF

» -

effective decisions.

-

Once it has been decided to adopt database administra-

tion concepts, full commitment and support must be given by

\ the highest level management to’'the Database Administrator,

since the implementation of these concepts affects the en-

tire-organizationf“This commitment and support must be ex-
Pressed in the form of: » :

< .

* Authority: The DBA must.bexféiven‘ the lbuthofity to

5 -any required

- changes. One off{the ways in which this authority could
"be ensured, is t .Place the DBA very high organization-
ally. - L D . SR

make ,dediéions-and~the‘power to implemen

" * Pefinition of’ Responsibilities: The DBA's ‘responsi- -
1lities ‘must.be clearly defined, preferably in a for-

- mal document such.as a charter. This is essential 4if . .

*. . later jurisdictional disputes.are to be ‘avoided.
Lowarer _ | | _ 0 Pe e N

ok Compliance Power: “The DBA muSQ be'éiven‘ the power
~to enforce-_the rules and regulations associated with
- the implementation .of database.administration_concepts.

- T o | |
* Resources: The DBA must be given the . necessary

S resources .to carry out his functions;(including §taff,._
| ;.time,.money, and»equipmgnt,;]ifl3-' IEICTU T
- . : ! . I . . . 3 Lo
- . e S ’ . ) " B X4 S . - ’ . . N

LN

. . N _
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| | APPENDIX B- -
R N DBA INTERVIEW OUTLINE -
5f 1 What 1s the DBA functlon 1n your organlzatlon called°'
: / - " - '
2. Where 1s thlS functlon located organlzatlonally° o
3 Are there other DBAS not 1n«your group, but 1n your _or—'
' gaﬂ12at10n° . _ - = - . , : :
4. 15 the —£thtlon , prOJect-orlented - or overail"}_‘
’vorganlzatlon-orlented° < T o \ R e
5. Is it prlmarlly admlnlstratlve or pr1mar11y technlcai\?
6. H w many people are in the group’ Do they work ‘at thls” L
L task ll-time oOr part-t1me°n Are they téchnical or. admlnls-,“_;g
- ‘trative\types? What sp°c1f1c tralnlng 1n database; manage—x;.;;
Y ment do-they .have? - o _ , _ R T
) 7 When was thls pOS1tlon/funct10n created’a
8. What was the purpose 1n creatlng 1t°
A TAsKs S .
) 9. From ‘the attached llSt of functlons performed by DBA s,
_ . check those which  are . performed by your group. (It per—
- formed by a: dlfferent group, 1nd1cate “this.) . “\\_ N
19 Addltlons to thls 1lst°-e-73 | | _,./
- ll. Rank the 3 5?major categor es @f tasks most ofteﬁffpegf;ﬁhif
' formed., e Do - R SRR
12. ‘Rank the 3 Sfmajor'categoriesﬁofrtasksYOuﬁdeem-mbsEfigsfh
portant. | LoERT L T T e N )
TOOLS . ..
13. Desoribedthe hardware/software‘ehvirohmeht.:' .

14. Check5bhfthe_llst of tools those that are used in dataiﬂﬂ

administration, and Whether you- bought,‘ 1eased or bullt
" them. ' L p , _

)

15. Is our list of'tools'cohpiete?"



| (hthe same DBA group°

L. .-
Lae 7
-

"Ftools Y.
‘d17 If mor

. ‘._=

r}118 What non-technlcal
_ zatlonal, Jurlsdlctlonal, res1stance...)

'19.,- What

-?20 What would you have done d

‘J;now°

L

Sy

- .

d16 Are. there other tools you us;e'>

than 1 DBMS 13 used

F

[»:17:_;dd éRbBﬂs#édbiu

:‘(fncludg'-non—automaﬁed

‘are,ftheg‘

. administered by . .

- -

. .

,( v

) technlcal o problems" did’
-(hardware/software/DBMS i
‘_avallablllty...) Y

'7121 Are the 'database commltment'

sftrenchéd 1n your organlzatlon°

. L]

exper1ence°:j

B D R

problems dia. you encounter° (Orgaﬁi%{?'”

o -

you». encounter° B

1ncompat1b111tles,' 1; non-—+.

lffereﬁtlstgivehddthe*'oﬁance>'

-
v e

o 23 Do you know other DBA's 1nnthe Government‘> .

and DB;\Eoncept flrmly en—

’

- -

"5*22 What adv1ce would you offer to a newﬂDBA' based on .ypu;ﬁiwfgjjf

b

B PO S A
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R T DATABASE Ammrsmnou TASKS — If OUTLINE .~ -,
o . - - . : . S = ) .. !

'y cv . . . L .
¥ . ’ PR
)

S0 arease awusTRION TSR, © | RESPONSIBILITY OF:

TN

1. Database defmltlon— / redeflnltxon .'
L a.,defmes data elanents -f - : o -
b defmes relatlonshlps among elements, o
programs, reports, etes L S

: e ' ? S : ' -
Lo \c. defmes data standards o ‘ R . £ S

e e E

. ;‘ 2 Select:.on / Procurement T P S
a. hardware-: é. AN - re

o "" . e
) b software " S e s T

-

Y
AY
+

3..\Database des1gn / redes,_gah T el

L a. structures database . (J.ncludmg des:.gns
_of mapplng and .search strategles) . o

' T c. desz.gns database support software R
44



. -
e .

R -4 Database creat:.on e PN

cod’i‘ects data _' o

P 14

| ylb mplements data defm:.t:.ons -~

SO mplements the DED/D

- d mplements daﬁabase support software '
: &

| ,,5.4 Integrlty/ Securlty : L _

g

a. des:.gns and- develops mtegr:.ty checks to.

the system (mcludmg val:.datlon rules)

47 .

= b.. 1mplements fallsafe procedures\ (backup
and reccvery)

dates and cha.nges to the database)
d. defmes audltmg requ:.rements

ey prov1des securlty authorlzatlon and as-"' _' PR

s:.gns passwords o e
P : ) » e I

o it/ e

A < >
a. mamtalns DED/D B

‘. b. updates database defmltlons

e mamtams database docunentatlon o
d.. develops pol:.c:.es and pract:.ces for data
usage . o

- et

9 specifies and- mplements audit traileTs R
-and  loggings ‘' (e.g., ' recording of the up—.

e . P
- L . . ',.;"‘,‘_ Toet -
Lo e T

. :f%
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7._ Performar?t;e nmz-.to:mg and evaluatlon

.a. reviews and. evaluates performance of au- -
tomated data actlv:l.t:l.es L . L

b rev1ews and evaluateS' procedural data:
S act1v1t1es S
T c. 1n1t1ates systan 1mprovements (redefml-' o .
tlon, restructure, database,«new procedures,ﬁ'- oL
-new procurenmts, etc ) e e S e
PRV 5 d. _ determines: “econamics” of data usage "
e (e.g eassesses 1mpact of: changes) oo
) ' e. ma}.ntams awareness of the state of - thej B
art mdatabase technology S e
o g”.-_s mforcemerm ;-.'_' SR ( IR A
o 'a.,develops and admm1sters database con. :
""trol procedures -_.';j 1\ e S

b. determmes compllance w1th establlshed-'}
L c.is respons:.ble for access control and_- |
*;» securlty of the database ' Rt N '

el

9. Llalson ', SRR ST L

‘_ a. mth users for ass:.stance and 1nforma-—g_l'...,.-. | R
‘,'.t,:..on '_ B T T AR .
E ‘.fb. : wnth systems ’and . appllcatlons':- T _» -
— analysts/programners for :Lnformatlon, and e
compllance w1th standards x e

) c. w1‘th organlzatlonal management

lﬂ Tram}.ng

users _'

o D management br1ef1ngs and semmars ‘, CT Ve
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DATABASEANJNISTRATIQQMIS-MERVWGELINE

4

Data Base Management System (DBMS) ., \ _'_ o
| - -Data Element chtlonary/Dlrectory (DED/D)
:'. . Informatlon/Data Retneval Systemsf - : :’- :
. - ,. ’Onlme query systems . N & . |

)

mmu~vs.rahu~~x¢
Flowchart generator | L : BN L s .'f
__ g I'ext processors o E

, _Cross\reference generators

“.'i!.RePOrt generators LR .';'.';’ N / n

\,_‘_;_v_.‘_‘,_;__-_.Data/flle Mtenance e T

." -Data edltmg and vali datlQKsystems ’ ".‘ ;,.;".‘__ g __/\_ B

°”VWMM/.m»anN@;pmxer

TESt data generator e S o

E‘Cpt:unlzers L |
A“t"matlc Space generator' w S i e __A -

AScheduler I ) B Lol

Ve

- ..-,A.

o *» '- Progect manager f o ,‘ _l ‘ 5/ e
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