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ABSTRACT

There is much to be done to wupdate the WNaval Reserve
automated information systems to 1980's technology. This
thesis analyzes the Naval Reserve's automated inforwmation
system- the Reserve Training Support System (RTSS). It pres-
ents the systean's background and specifications, its prob-
lems and the Reserve's own plan to resolve these probleas.
After a discussion on the characteristics of an effective
automated information system, RISS is critiqued. The key
issue is the obsolescence of the hardware and software Leing
used. To alleviate their information problens, the
Reserve's must develop a plan to implement new hardware and
software technology in a coordinated fashion. An altermna-
tive 1is presented to the traditional system develcpment
process: prototyping. Relational database theory is briefly
discussed. ORACLE, a relational database managament systenm,
is used to implement the database prototype that serves as
an examplie of how current technology can be used to elimi-

nate many of the Naval Reserve's information problens.
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I. INIRODUCTION 4

In this thesis we present an approach for solving a ;
portion of the ADP problems of the Naval Reserva. %We have a {
two-fold purpose in this effort.

First, we have a strong desire to producz2 a usatle
product. We want to do something functional, while satis-
fying the academic requirement for a thesis. To that end,
we called on the experiences of our advisors witn Autonated
Iniormation Systems (AIS) in the N¥aval Reserve; specifii-
cally, their experience with the Reserve Training Sufgport
System (RTSS3). They believed that much remained to be done
in updating the Reserve Information Systems to 1980's tech-
nology. Second, we both have a strong desire to use a
fourth generation relational language. One of these commer- )
cial off the shelf products, OCRACLE, 1is irstalled on tke
Computer Science Departments VAX 11/730 computer at the
Naval pPostgraduate School and is available £for our research.
The factor bringing the two togetner became evident earlyv in
our research when we discovered that ORACLE could run on the
equipment being installed for EISS, Jgiven an oferatinyg
system conversion or change.

In gatherinyg the appropriate backgyround informaticrn for
our topic we were immediately presented with largjer issues. ]
The concepts of strategic policv arnd orjanizational pailos-
ophy 1in Information Systenms management @must £first be
addressed and resolived by an organization before a new
conputer system will be effective. To have discussed just
the one system in guestion without discussing the issue of
the present and future status of Information Marnageaent for 1
the Peserves would have been mvopic; too many guestions 1

would lLave been left unanswered.
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Moreover, &TSS must not be seen merely in the short
sighted 1light of 'separate Reserve organizational issues.
Certainly the Reserves Lave unijue mission reqguirements;
they are presently developing their own unique architectures
to meet advancing Information System Management issues head
on. But Reserve issues are Navy issues, Navy problems are
Keserve problems, and so on. Indeed, we believe our
research will show that many of the problems the Reserves
face today have arisen from the lack of a clear delineation
of where the Heserves and the NYavy's AIS needs differ.

Thus our treatise progresses ZIron background and
specifics on RTSS, to a wider scope o0£ AIS vroblems aand
issues facing the Reserves, and back to more RTSS specifics.
We present kindred problems and issues for the parent Navy
using the vehicle of a CNO ordered bivwe ribbon panel of
experts recruited by the National Science TFoundation. Ve
then address present and academic design/redesign stratejies
for the Naval Reserve, and introduce our choice for
attacking this problem of considerable scope. Finally, we
invested a large amount of time learning ORACLE, and offer
this prototyp=2 as an attempt to starting afresha. Our proto-
type is only an example; it is illustrative of what can te
accomplished with a fourth generation relational system. Fe
think our [rotlem solvinj approach fits soundly with the
recommendations of independent studies of those larger
issues.

Chapter One 1i1s ap overview of the thesis, with brief
summaries of the <chapters and the thoughts behind our
overall approach. It knits the far-reaching research
efforts towarls a meaninyful conclusion.

Chapter Two 1is a background investigation of RTSS(Air),
With a ltrief lcok at a concurrent and partially redundant
systew 1p tie RI50 rfamiiy, RTSS(Training Management). e

100k 3t tle intended purposes and surrounding policies of

10
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the system as it has grown. We present the hardware and
software environments for the systen, and tken address the
progress and problems 1in the Reserves' implementation

efforts.

Chapter Three is the transition in which we focus on the
concept of informaticn as a resource; the ways the Navy, the
Reserves, and specifically EKTSS, have dealt with this issue
are presented. We note some exciting and ambitious rlans
for the future as fput forth in the latest information
systems strategic plans for the ©Navy and the Reserves. we
then transition through brief discussions of 1implementing
current technology and systgms development nethodologies to
the prototyping concert.

Chapter Four is the Prototype. In an effort to bring
the reader who 1is unfamiliar with relational datacases
onboard, we have included a brief discussion of some germane
terms and concepts at tae start. We then presa2nt a discus-
sion of OERKACLE and how we used its features to inplement our
prototype design. We have takenm some rather large manuals
for using ORACLE and condensed them into a simplified
approach to what the system is capable of doing, and what we
did with it.

Chapter Ffive 1is our final conclusions and recommenda-
tiorns. Included are recommendations for the Naval Air
Peserve and the path it should take. Finally, we discuss
the next steps to be taken 1in the development of ‘tne

prototype.

11
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E. SYSTEM HARDWARE ENVIRONMENT

The DEC family of PDP-11 computers is used at RTSS sites
in New Orleans and other non-aTSS sites. The PDP-11/70 is at
New Orleans, and either PDP-11/23 or 11/50 CPUs are at the
smaller sites; specific details of each site configuration
are available 1in the Functional Descriptions of the &£1SS
systems. The Zollow-on generation to the PDP-11, namely the
VAX-11/780, 1is being rejuested in the ©DOM 87 for tke New
Orleans RTSS (TM) site. Code 46 (AD2 Plars) at CNAVRZS is
guiding the purchase under the usbreila of Navy ADP

purchasing reyuirements.

F. PROGRESS TO DATE

RTSS (Air) presently consists of four Commander lNaval Ailr
Reserve Forces (COMNAVAIRESFCR) central sites, sach of which
support a number of satellite sites. The <central (host)
sites are geographically spaced to serve the largest number
of aviation activities. In addition to the centrai ani
satellite sites, Reserve aviation activities are co-resident
on seven Regular ATSS sites. 957 of all participating units
were to be supported by the end of calendar vear 1534 by
eltLer RTSS(ALr) or ATSS. [Ref. 6: p.1]

Cwing to 1its borrowed and aged nature, RTISS({ALir) has
several drawbiacks to effective luplemerntation in the fiell.

3ince it 1s tied so «closely to ArSS, RTSS implenentation

n

saffers any pcoblems that AT5S is susceptible to. NAVAIFR
suppcert of th2 ATSS system nas finally increased to a staff
oI three after many vears of rasguests. Yoreover, the
initial fremise in the RT35 (Air) Functional Description was
that no software modification costs would be incurred by the
heserves because >f the link to ATSS. This is Ffaulty on two
counts. TFirst, while the Reserves wait Zor updited software

irstead of updating i+ themselves, thev incnr the
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CANTRAC and MCRF courses, and <create, delete and
review capability for non-standard courses.

j) Readiness--allows for IRAD billet input, uapdate, and
review by unit, Reserve Program Number (RPN), rating,
or desijnator, and generates diary entries for posting
to IMAPYIS. It is linked to tne Billet Maintenance
subsysten.

k) Mortilization--the primary communications vehicle for
reporting Juantitative unit mobilization data and unit
status information in tke event of an actual mobiliza-
tion or mobilization exercise. It is a subset of the
files created by the Billet and Active Activity files,
and 1s supposed to be updated arter =a2very billet
update.

As of December 1934, the only subsystems fully oper-

ational were MATTS, AEKTS, Readiness, and Ready Mariner.

D. SYISTEM SOFTWARE ENVIRONMENT

Computer prograrcs in RTSS systems aust interact with the
DEC Resources Sharing Timesharing System/Extended (RSTS3/E)
operating system. ESTS/® 1is designed to allow up to 64
simultaneous processes? to interactively access large
amounts of data. It dynamzically allocates processor tinme,
mwemory space, file space, and peripherals to suit the
changing dewands of the systea. Development to date has
been in the BASIC-PBLUS and BASIC-PLUS-T%D programming
laaguages; RSTS/E can also support COBOL, FORTFAN IV, APL,

and RFFG II language DroCessors.

2In a single processor environment such as this, +th
term "sinmulitafleous processes'" means that the system ca:
handle separate user processes with no appreciable dela
such that the user thinks ne 1s the only one on the system.
In actuality, 1f a large number of users were to attelpt to
run slmultaheous processes, there woulid be a delay on the
orler oi several seconds.

rSUIM

-
24

1
P
v
- LLLLJ

e

s

e




T

b)

c)

d)

e)

g9)

h)

i)

order writing systems for accurate Jdata. It is pres-
ently independent of RTSS(dir) Personnel software.
Billet File Maintenance--allows for review of indi-
vidual or unit billets, and updates of Individual
Readiness Assessment Designator codes for either indi-
viduals or units. It is supposed to be updated via
IMAPHIS, and maintained via MATTS.

Activity File Maintenance--alicws for review of
reserve and active activities by Jifferent codes
(RUIC,APC, AUIC), and update by RUIC of reserve
activity files. It is to be updated aonthly by
IMAPHMIS.

dobilization Assignment TIrainee Trackirg Systen

{MATTS)--records gyains, losses, transfers, and reas-
signments via the three previous subsystenms.

Ready Jariner--tracks the flow of F2ady #dariner
persornel through the Naval Reserves.

Variable Report Generator (guery)--emakles users to
develop and generate reports or reguests for inforaa-
tion from the database orn demand.

Tixed Reports--enables the user to Jenerate certain
prepregrammed fixed reports, such as readiness and
mobilization reports which cannot ©Dpe met through
Query.

Utilities--a collection of software modules for auto-
mating labor intensive adnual operations, such as
producing mailing labels.

ACDUTRA PRequest Tracking Systen (ARTS) --provides
authorized users access to tne RISS(TM) ACDUTRA appli-
cation files to create, update, review ard delete
agpplications and to generate approval, disapproval,
cancellation, and gquota regilest letters concerning
these applications. it is also to provide access to

the Course TFiles with review capability for standari

o
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This sub-system was not operational as of June 1534.

It will utilize two separate software components:

i) Z=rlisted Training Software--individual +traianing
records and schedules for training svllabi.

ii) Aircrew Software--individual aircrew training
recoris, schedules for student training with
start/stop dates, and long term trend analyses to
detect deficiencies in the training ©progran
itself.

g) hkesource Scheduling Software--types, quantities, and
status of training resources. It matches training
resources to training needs.

h) Resource and Configuration Accountinyg
Soitware—--monitors status and configyuration of
training aircraft resources. It provides the <ca.,a-

Eility £for individual aircraft maintenance recoris,

ard generates all required periodicz maintenance
regorts.

At present, only the Personnel and Resource &

Coniiguration Accourting Software are operating. The

Testing software 1is close to implementatiorn. Another

subsystem not directly inciuded in the origiral Functional
Description, Reserve Training Tracks, is presently being
developed to map billet training reguirements to an individ-
uais trackground and then schedule nim/her for available

schools in an individual training track.

2.

Irn

22 (ZY)

e

The ETSS (TH4) software consists of eleven systen
Zanctiors, [Ref. 3: pp.3-5 to 3-18])], in various stages of
develicrmernt at this time:

4) Personnel File Maintenance-—-allows for review and
update of records by individual or by unit. This

sulsystem is linked to INMAPMIS, YATTS, and the ACDUTRA
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C. APPLICATIONS SOFTWARE

1.

from

RISS (Air)

The applications software for RTSS (Air), as derived

the original ATSS progranms, is divided into the

following categories: Personnel Qualifications, Report

Generation, Test and Evaluations (TEVS), Flight Data,

Personnel Scheduling, Enlisted Training, Aircrew Training,

and Resource Configuration and Scheduling (RCAS) [Ref. 2: p.

1]. A brief explanation of each follows:

a)

b)

c)

d)

e)

f)

Personnel Software--the cornerstore of the RTSS (Air)
Jdatabase, with personal identification and training
history data for individuals.

Personnel Qualification Standards (PQS)/Qualification
Software--outputs listings of personnel gualification
for specific tasks and the expirations of those gquali-
fications; not operationai at this writing.

Report Generation Software--a variable report gener-
ator to provide users with the capability to retrieve
records based on a specified selection criterion, sort
or arrandge these records in any desired sequence, and
generate reports with selected data items from the
record.

Test and Evaluation Software--provides the capability
to create, update, review, and delete individual test
items and generate printed tests, and provide optical
scoring and statistics generation. This sub-systen is
not operational at this writing.

Flight Data Software--allows the entry of yellow sheet
data for statistical reports on aircraft and aircrew
flight times.

Personnel Scheduling Sutksystem--matches a student's
education and experience wita the needs of the service

and the available training paths to meet those needs.

21
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with the CNAVRES RISS (T¥) centralized data base and
other RTSS (Surface) units.

Seven years ago, the lonjy term goal was for total
integration of RTSS (Surface), RTSS (Air), and RTS3 (TH)
into a consolidated and centralized database to provide
real-time information for personnel, mobilization,
recruiting, readiness and training management. At present,
the RTSS (Air) and RTSS (TM) are twb separate systems
running on two separate PDP 11/70 computers at dew Orleans.
Personnel data from the field must be entered twice in order
to keep data on both systenms. Much of the data, and resui-
tant inaccuracy, for RTSS (TM) has come from its dependence
on the Inactive Manpower iAnd Personnel Management
Information System (IMAPMIS) for billet ard wmobilization
gueries. IMAPMIS is acknowledged to be inadegquate, ani is
presently under extensive redesign! [Ref. #4: p.1-14].

Informal correspondence with the RTSS coordinator at
New Crleans indicated a aopeful union of the three K1ISS
systems within a year by the new contractor, Martin-Marietta
Corp. At the same time, however, he acknowledged that once
the DEC/VAX 780 equipment arrives, all tae software would
need to be designed away from the FRSTS/E operating system,
and a database @more powerful than the locaily designed but

obsolete one in use would need to be implemented. [Ref. 5]

.1See also Chapter 3:_ PROBLEHS, Naval Reserve, un
Logistics/Shore Support Programs discussion, 4and §7EA
under the 5DS discussion.

20




h) Reduction of administrative and clerical worklcad of
field, staff, and operating units.

2. BISS (IM)

The RTSS (THN) was designed to support training
management, mobilization assignment, readiness measurement,
and mobilization and readiness reporting. Like RTSS (Air),
it was to have the capability to <create an iﬁdividual's
record when initially affiliated with the Naval Reserve and
then to follow him/her throughout the reservist's entire
service with the Naval Reserve. The lon3 term objectives of
the system, [Ref. 3: pp-. 2-2,2-3], overlap those of RISS
(Air) considerably:

a) Increasing the gquantity and guality of Selected
Reserve mobilization Dbillet assignment capability at
all command levels.

b) Integrating personnel and training record data under a
single system accessible from remote locations.

Cc) Providing a methodology for the real-time measurement
and reporting of personnel training readiress.

d) Increasiny the efficiency and effectiveness of sched-
uling training for the drilling Reservist.

e) Providing w@more timely and accurate information for
mobilization reporting.

f) Improving the reliability of training dinformation at
all comnand levels.

J) Reducing the administrative and clerical worhload of
operating units.

h) "Capturing" input data at the source, thereby elimi-
nating intermediate error-inducing steps.

i) Providing limited stand-alone local processing capa-
bilities for the Naval Eeserve Center.

j) Providing an inteyrated communications capakbility
erabling the 1localized units to exchange/update lata
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designed to be <capable of creating a traines's training
: record or acguiring an existing record from another ATSS
site when the trainee initially enters the WNaval Reserve,
maintaining an individual's training record, and monitoring
the training aistory/requirements throughout the individu-
al's entire service in the Naval Reserve. ERTSS(Air) nmust

s

also provide communications capabilities to support activi-

ties nationwide. This includes aviation activities at any
of eight Eeserve NASs, seven NARs, and active NASs. It is
supposed to have the flexibility to support both remote and
local users via several methods: dial-up, dedicated communi- )
cations arnd batch updating through exchange of information
with a remote minicomputer, word processor, or intelligjent i
terminal. The long term objectives of RTISS (Air), [Ref. 2:
p. 1], are: ]
a) An increase 1in the gquantity and quality of Selected
Reserve (SELRES) mobilization billet assignments at
all command levels.
b) Integration of personnel and training record data
under a single systenm accessible from remote
locations.

C€) Ekeduction of time and training resource requiremensnts

W SN W

through individual SELRES diagnostic testing; traiaing

scheduling, trackirg, and reportirng; individualized :

irstruction; and maintenance and administration of

syllabi and courseware.

e d) Reduction of time required for, and increase in accu-

racy of, develorment of data for mobilization. )
e) Monitoring personnel readiness status. -
f) Improvement in the effectiveness and efficiency of )

k tracking trainee progress.

g) Improvezent in the reliability of training information

at all command levels,

3
4
3
b
b
k 1
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ongoing USN training initiatives and provide compatibility
with a standard active duty computer systen. In addition,
some cost avoidance would be realized from the sharing of
resources when active USN and Reserve aviation activities
were co-located at existing ATSS sites. Further savings
would be realized by adopting an already existing system and
avoiding the time-consuming and expensive systems develop-
ment fprocess.

For funding and control purposes the system was renaced
the Reserve Training Suprort System (RTSS). It consisted of
three major component systems: RTSS(TM) for training manage-
ment, RTSS(Surface) for surface/ashore, arnd the kTSS (Air)
for aviation. CWAVRESINST 5230, [Ref. 2: p. 1], established

policy for the development as follows:

The Eeserve Training Supgort System (RTSS) is an auto-
nated training_ managemen .supgort _Systenm. The purpose
of the _system 1s to” provide training manageaent support
to field” Naval Reserve training addinistfators and to
increase the iuallty of training readiness information
reporting at all Naval Reserve Command levels, A dual
system approach will provide for a field training systen
in sugport of Naval Reserve field administrator3_and a
%eglggal Training Management System in support of staff
ulictions.

1. RISS (AiD)

The component of RTSS known as RTSS(Air) is designed
to support personnel training and training management at
aviation activities--NASs, Ndaval Air EReserves (NARs), and
Reserve rorces Squadrons (RESFORONS). This 1includes active
duty as well as drilling Peserve personnel. The system was
designed to support multiple training needs--formal schools
programs, On-the-Job-Training, 1initial training for Ready
Mariner (kKM) perscnnel, refresher training for veterans
gairned to the Naval FReserve after leaving active military
service, and combat-ready training for RESFORONs. It 1is
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l'
ﬁ
:

be more cost effective than a brand new system could
initially provide. This is the first of many instances
where outside agencies recommended that the AISS/RT3S fanmily
be exranded to include more than just its limited training
application. These agencies have recognized that training
is only one step towards achieving the organization's goal
and that many other functions should also be automated. CNO
concurred with the findings of the study, [Ref. 1: p.19],
with a lesser degree c¢f urgency than implied in the study:

ATSS, as it exists today, meets the intent and scope of
an automated information system and should be managed

developed, acquired, and” funded under ADP rules an

regyulations. However one point must be 2aphasized.
Regardless of ATSS stqﬁgs, it remains to be determined,
tLfTough detailed feasibility studies and economic anal-
yses, to what extent other systems can be accomrodated
and savings achieved without dégrading _the primary func-
tion of providing highly trained and qualiified fleet
replacement personnel for the aviation community.

CNO will take the necessarz taction to remove the ATSS
a

exemption £from ADPE regu ions consistent with  an

oréderly transition scheme  so as not to disrupt ongoing
ATSS efforts.

ATSS is now finally under the ADP umbrella, and is usiny
OPN dollars for funding. The transition of the ATSS Prograa
from the Naval Weapons Center to the Navy Management Systems
Support Office (NAVMASSO) should start in FY 85, with
NAVMASSO picking up responsibilities for contracting and
software developament.

B. RTSS

The Chief of Naval Reserve Dbecame interested in ATSS as
a viable training and administration tool for its activities
as early as 1977. ATSS was chosen as the most cost-
effective metnod to achieve its required personnel training
and training management sSupport. Justification for its

selection was that it would align the Naval Reserve with

16
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route because all of the ATSS(and RTSS) software is tied to
RSTS/E.

During Fiscal Year 1978, the O0Oifice of the Comptroller
of the U. S. Navy (MAVCOMPT) reviewed the ATSS exemption
status and ruled that ATSS was not a training device as
defined by Department of Defense/Department of the Navy
rudget policy. NAVCOMPT and CNO reclassified ATSS as a
computer—-assisted training systen within the gerneric
category of eguipment confiqured solely for training appli-
cations. NAVCOMPT authorized <continued appropriation of
ATSS hardware and software via Naval Aviation Procurement
funds (AEN), predicated on ATSS being used solely for avia-
tion training applications with no other expansion capabili-
ties in the future.

A Naval Audit Service study completed in 1980, [Ref. 1],
found ATSS development and acquisition generally satisfac-
tory. Two areas were mentioned where improvement could be
made:

1. OCpportunities exist for reducing costs by benefi-
cially employing ATSS hardware and software for
requirements of other related information systeas and
by maoning operational sites with government vice
contract employees.

2. Improvements can be made in fund administration and
in the inteyrated logistic support areas of planning
and configuration corntrol.

The study determined that CNO's refusal to exgand ATSS
was based on the perceived need to maintain ATSS exemption
status under the ADPE acguisition regulations. It found
also that this exemption is no longer needed, because the
final 10 ATSS software systems to be purchased were ordered
under a FY 1980 contract. The gsneral coaclusions stated
that the benefits of expandinygy the inherent capabilities of
the ATSS software to allow for additional field uses would

15
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By 1975, the system was designated ATSS for mapagement
. control, and the Weapons Center still holds development
ii control over the ATSS software.

A bardware upgrade to the 2DP-11/70 follow2d, allowing
expansion of the 101 data items to 509, and signalling the

Al Al Al R G

advent of Version Two of the software. The original file
structure became inadeguate. Version Three software design
began in 1976 at five operational sites. The intent was to
eliminate some redundancies and clearly differantiate sepa-
rate functional areas into subsystenms. A phase-in approach
wvas used for Version Three design and dJdevelopment. This
[ substantially increased the capabilities of the system, but
failed to achieve the total integration required. It lacked
the flexibility needed as the uses of the system gradually
b expanded. Thirteen subsystems have since evolved from these
beginning efforts; Version Four of the software was designed

to so0lidify and integrate these subsystems into a functional

T ——

and expandable system 1incorporating a Data Elements
ti Dictionary, easier fprogram maintenance procedures, angd a
’ more accurate software configuration control. At this

writing, version four software was still under development.

- large ATSS sites were upgraded to the VAX-11,/780 CPU, a
‘ﬂ 32-bit machine capable of a U4-gigabyte program address
- space. The same RSTS/E operating system was used instead of
;' the more versatile Virtual Memory System (VMS) operating
L; system designed specifically for the VAX-11/780. RSTS/E
e burdened the normally efficient VAX computer and these A1SS
L sites did not realize a significant increase in computing
performance over the o0ld PDP 11/70's. All attempts to

improve the RSTS/E software so it would not Jdiminish the

VAX's efficiency failed and NAVAIR finally returned the VaX
coaputers for more PDP 11/70's. NAVAIR intends to keep the
XSTS/E operating system and attempt to improve it until it

is efficient enough for the VAZX. They have Jecided on this
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(VTS) . The Naval Air community currently uses ATS3; the
submarine community uses the VTS identification; the Reserve
community named their adaptatior RTSS; all systems have the
same tasic configuration.

The Digital Equipment Corporation (DEC) PDP-11/40
computer was selected as the initial mini-computer for CHP.
Ordered in late 1971, it was procureld through a competitive
contract as a turnkey training device, i.e., the contractor
was responsible for all installation, and only had to "turn
the key" on before handing it over to the Navy. The systenm
was exempted from the complex and lengthy Automatic Data
Processing Equipment (ADPE) approval <regquirements ty the
Chief of Naval Material because it was Jesignated solely a
training device. The test and evaluation was done for
VA-122 and two other operatioral A-7 squadrons. The
computer was installed in mid-1972. The LTV sof tware devel-
oped in Dallas was used, with software development contin-
uing on-site. Data and operating files were generated for
FRAMP and the operational sguadrons. Evaluatior of the
prototype was successfully completed in 1973.
Administrative perscnnel from other Naval air activities
visited the CMP at NAS Lemoore and were given a demonstra-
tion of the systen.

CMP's name was changed to PMS Jduring this time. In
December 1973 the Naval Weapons Center at China Lake took
control of development and impleaentation of the project.
Its job included:

1. Anticipating the training needs of the various Fleet
activities.

2. Observing and evaluating traininy methods and proce-
dures both before and after installation.

3. Determining the expansion required to maintain a
satisfactory ievel of trainingj readiness in all areas

supported by the systenm.

13



r‘ II. BACKGROUND/EVOLUTION OF RTSS

- A. HISTORY

The Reserve TIraining Support System (RZSS) 1s essen-
tially the same as the active 3Juty system krown as the
Aviation Training Support System (ATSS). The ATSS corcept
L was devised early im 1971 by the Ling Temco Vougnt (LTV)
= Aerospace Corporation to aid training <coorlination ani
r‘ scheduling at one of the Navy's A-7 aircraft Fleet Readiress
4 Squadrons (FBES), At®ack Squadron One Fundrel Twenty-Two

(VA-122) at the Naval Air Station at Lemocore, California.
s The initial version was tested at VA-122's Fleet Readiness
Aviation Maintenance Personnel (FRA4P) Department. The
primary job of a FRAMP Department at an FK3S was to ensure

1 that enlisted aviation maintenance personnel were provided

to fleet coperational squadrons adequately traina2d to perform
their jobs. The original goal oi the system was to provide
a training support system oriented toward enlisted aircraft
maintenance traininy, anl was developed out of a need for
relief 1in assigning courses and classes and tracking
students. ATSS also alleviated the manual generaticn of
reports, forms, and other paperwork associated with a major
training syllabus. It was initially a small software

package consisting of 20 programs desiyned to manage 101
s data items concerning the receipt, transfer, and course/
class assignment of earolled and future FRAMP students.

! The early success of ATSS 1led to adaptations by othner
communities. The system has had a number of titles associ-
ated with it Since 197 1: originaily kr.own as
Computer-Managed Personnel (CMP) System, then Personnel

Management Systea (PidS), and then Versatile Training Systen

p 12
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NARU Alameda, Calif. NAS South Weymouth, Mass
CVWR-30 VP-92/HS-74

VA 303 VA.304

VAK-208.VAR-308

RS VR.SE NAS Willow Grove, Pa.
HS-85/VR-55 \ P‘-G»t iVP-66/VR-52
NARU Whidbey lsiand. Wash. HS-75
VIL69 ' VRST & NARCEN
AQ-309 Patuxent River, Md.
VP-68

NAF Detrost. Mich.
VP.93/VR-52

NAS Glenview, 1l
YP-6U/VP-90/YR-51

NARU Memphis, Tenn.
VP-67/VR-33

\
L
e sh N
NAS Dallas, Tex. g \ !
VF-201'VF.202/ \
VR-53
NAS New Orieans, La.
COMRESTACSUPWING
VP-94/VA-204
COMNAVAIRESFOR
NARCEN Miramar, Calif. NAS Atlanta, Ga.
VF-301/VF-302/VAW-88/V(C-13 VA-205/VR-46
NARU North {sland if. .
c()nmg(irtwu\s'(;agg'scam NARLU Jacksonville, Fla.

-84/HC-9/VR-57 VP-62/VR-58/
H-84/HE-9 CYWR-20/VA-203(CECIL)

NARU Pt. Mugu. Calif. , . .
-305/VP-65 . NAF Washington, D.C.
VA-305/VP-65/HAL -5 VFP-206/VFP-306/VR-48

NARCEN

Mofiett Field, Calif. NARU Norfolk, Va.
COMRESPAT COMRESPATWINGLANT
WINGPAC VR.-56/VAW.7R-HAL 4
VP91 VAQ-209/VC-12(0CEANA)

Figure 2.1 RTSS Geographical Distribution
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guantifiable dollar costs and non-gquantifiable readiress
costs of maintaining dysfunctional or @manual systens.
Second, evern when the software is received, it requires some
massaging to £it the Reserves own unijue needs. The Fiscal
Year 1984 Reserve budget allowed for little else than main-
tenance of software; the Fiscal Year 1985 budget was cut in
half, but will allow for some improvement.

A new contractor, Martin-Marietta Corporation, is in
place as of the beginning of Fiscal Year 1385. Software
develozment and hardware installation efforts for ATSS/RISS
were abridged appreciably during the contract negotiation
and letting process from July 1983 - September 1984.
Periodic continuance renewals of the previous contract with
the Syscon Corporation served only to keep a maintenance man
or. at existing sites, put delayed needed cornsulting and
development services.

Cther difficulties include the delays that the Naval
Veapons Center 1s experiencing in getting the new version of
RSTS/E isplemented; it seems +that Hartin-Marietta does not
Lhave the appropriate maintenance contract with Digital
Equipment Corporation for operating system updates. Also,
as a result ol drawn-out contract negotia tions, there are
three month delays before software changes <can be 1issued
through the new contractor. Additionally, the ATISS software
stiil cannot track personnel at changing sites.3

Empkasis for implementation of the RTSS program through
1984 by CNAVRES has been in procurenment and installation of
hardware and peripherals at the various sites. This
emphasis 1s now shifting toward bringiny software on-line

and beginring user training. Tnpplementation has been slow

3§e found an, ironic anecdote in our ATSS backgrouni
research: according to _the minutes of the September 84 A1ISS
Couiigquration Advisory Board Meeting, severai users volun-
teered their services to NAVAIR as model manpagers in evalu-
ating ccmmercial off-the-shelf software. Som2body beat us
to the punch, at least in spirit. See [Ref. 7: p. 2].
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due partly to the newness of ADP to the Reserves, but more
N so to the annual funding constraints and contractor negotia-
{ tion problems of ATSS. At this writing, a development
- hiatus of several months caused by a major budget slashing
L of contractor support has f£inally been cleared up; CNAVRES
2 is slowly forging ahead.
h Networking capabilities from field sites to New Orleans
are still in the planning stages. While it was initially
hoped that a DEC product known as DECnet would serve as an
adeguate off-tne-shelf candidate for the interface software,
r development and implementation of the Defemnse Data
Network {DDXN) have precluded a stand-alone network.
OPNAVINST 2070.4 of 7 March 1984 has mandated that ADP
Systems requiring lony haul data communications 1include
provisions for using the DDN as their primary data communi-
cations mediun. Attempts by CNAVRES Code 46 (AD2 Plans) in
mid-1984 to waiver RTSS from this Defense Couwmunications
Agency requirement were unsuccessful. Code 46 has since
been investigating the necessary means by whicih to comply,
including soliciting bids for protocol conversions for the
kSTS/E, RTSS, and DDN interface.

In addition to the above software and hardware problens,
we uncovered many deficiencies in computer sSupport.
Specifically, no clearly written users manuai was Or isS now
in existence for RTISS (Air). No funding for revising,
updatinygy, editing, or rewriting the old, existing manuals is
available at this tirme. The instructiouwus, manuals, and
minutes of meetingys that we read in our research stressed
that RTSS(Air) is a training system, placed in the field for
the benefit of the user; usage 1is 1limited to traiaing
oriented subjects, and any wuse whicn cannrot be Jdirectly
related to the training of aviation personnel cannot be
supported on this system. The assertions were unclear given

that ATSS is now under Navy ADP guidelines.
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Other specific problems witk the RTSS system (s), as seen
by the users and the experts, will be addressed with the
larger issues of AIS management in the next chapter.
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IIT. AUTOMATED INFOBRMATION SYSTEMS

A. INTRODUCTION: THE VALJE OF INFORMATICHN

The Naval keserve is the recoynized backbone of a strong
mobilized nation when all-out war occurs. It is now wres-
tling with the nontrivial guestions of meeting distributed
real-time personnel and mobilization information requests.
In its information processing arena, however, it faces many
of the endemic organizational problems of a still young
computer age: lack of an 1impiemented top down desiyn
strategy, and possession of antijuated hardware and soft-
ware. The software for its RTSS (Air) project, derived from
the initial Aviation Training Support System, was develored
in an era when computers were used only for data collection,
processing, and storage. Used only as a computing device, it
had limited strategic management value; at that time there
was no intent for a correlation between strategic objectives
and computer system utilization. Its value as a Jdecisiorn
making tool in helping to evaluate training and mobilization
readiness was and is extremely limited.

Today information is a powerful tool that influences the
health and well-peing of all organizations, sovernment or
business. Members of a 1933 Llue ribbon panel appointeld to
study the ¥Navy's utilization of automatic data processing
equipment uneguivocally stated: "Virtualiy every action by a
commander, manager, or administrator in the Navy, as in any
large organization, involves the acyguisition and wunder-
standing cf information: information about the organization,
atout its status, about its resources, about its environ-
ment. His actions usually result 1n the creation and proamul-

gation oI policies and directives." [Ref. 8: p. 2]
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Information is a key resource ik bothk the developaent
and execution of organizational strategies. In this context,
it is essential to develop an information system Lased on
the strategic objectives and direction of the organization
[Ref. 9: p. 39]. while it 1s thke task of the lower levels
of the organization to collect data and organize it in a
meaninjful form, it is the role of the strategic planners to
define the scope of the desired information.

The use of computerized information systems has greatly
aijed the collection, compilation , and presentation of Jlata
and information. The collection process is no longer a
difficult or costly task. As a result, there is a prolifer-
ation of available data that must be converted into useful
information and analyzed. Maragers at different levels of
an organization require dJdiiferent information. lanagers
must be able to extract information relevant to their realnm
of decision making. Information managyement must emerge as a
critical discipline for an organization's strategic
decision-making process.

Information management must be an aggressive progran
that presents the correct amount of substantive information.
In dealing with the vclaume of irnformation, more information
will enhance decisions up to a certain point; beyond that, a
law of diminishing returns sets in. To gather the correct
amount of informaticn, managers must understand how to
eifectively use currernt and predicted future technology.

For the remainder of the chapter we will address this
technoloyy 1issue and some specific problesms, past and
present, for the Navy and Naval Reserve, and present the
latest Information System Strategyic Plans for the VNavy and
the Reserves. We will present a mixture of lesign (rede-
sign) strategies to cope with desijn problems, and recomnmend
a state of the art frroblem solving apprcach that we found

viable, functional, and reiatively immediate.
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B. PROBLEMS

1. JYaval Reserve

The onslaught of new computer technology in the last
20 years remains clearly 1in the headlines. Unforturately,
the depth to which this advancing technology can permeate to
the field level 1in agencies as large and coaplex as DOD or
the Reserves is constrained by educational, €fiscal and
bureaucratic methodologies that stifle initiative and reward
stagnation and the status 4quo. A January 1984 study,
Aralysis of Naval Reserve Force Information Systen
Management Requirements, was both blunt and spscific in its
cited rrcblem areas and recommendations. The 1list of prob-
lems could be a primer for a 'what not to Jdo' Information
System reference book.

First, they saw no singie organization taking
responsikility for the automated information systems in use
by the Naval Reserve. Many of the systems are the result of
"favors"™ or "hand-me-downs" from others, and 1ia @most
respects not well-designed for Reserve use because they were
never intended for this community. The lack of account-
ability resulting frcm AIS functional spounsorship of Reserve
systems by other commaads has been a major contributing
factor to the current inadequate state of Reserve informa-
tion systems. [Ref. 10: p. 2-3]

Second, the bureaucratic headache of Life Cycle
Management resulting from the Brooks Act of 1965 and sutseg-
uent directives addresses only the issues of AIS acguisition
and develorment plans. The need to view information as a
resource in an overall Information Systems Management Plan
is lacking.

Third, current keserve AISs do not get the job dorne.
They do not contain alil the data needed for desired moni-

toring and control functions. They 30 rot provide for easv
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information retrieval in desired formats. They currently
contain duplications of data, with inconsistencies in defi-
nition processing and data entry which 1lead to coniusion
ard/or ipnaccurate measures of efrectiveness. The present
systems were developed mostly during a period when availalkle
tardware and software were more expensive and had less capa-
bility. They were usually a response to a crisis manageament
need and often develcped with virtually no user interface.
[Ref. 10: p. 3-1]

Fourth, staff proficiency in AIS planning and lead-
ersnip was nonexistent. In the finding's words: "So if the
distributed architecture...recommended...is to become a
reality, it is tarough the 'hands on' involvement of line
management on the staff and in fielid activities" [Ref. 10:
pe 3-51. Zffective use of new hardware and software tech-
noiogies guided by proper application of information
resource management skills aust be the approachk for the
leaders of the 80s and 90s.

Among several specific orgjanization realignaert
sugJestions, a fifth and major recommendation was for the
development of a long range technical architecture for
information systems [Ref. 10: p. 4-6]. It is to te based or
a Jistributed model whose ma jor components are:

a) Electronic workstations
b) Distributed computer system hosts
c) An advanced electronic data network

Perhaps the strongest and most imrortant recommenda-
tion the study put forth was to adopt as a goal for lonrj
range planninj purposes '"the atility of all nmembers of the
Reserve claimancy to accomplish their assigned tasks with
the assistance of automated information systeas" [Ref. 10:
p. 4-2].

To 1illustrate th2 <concept of information as a

resource in the Reserves, some examples of present day
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eifectiveness are pertinent. In their preliminary dratft of
an Information Systems Plan for COMNAVRESFOR, tae team noted
deficiencies of various Automated Information Systems as

they related to fumnctional needs. Among them:

a) Fleet Programs :

a2 a

The total picture of I.S. use in Fleet Programs, Ftut
equally in, Llogistics/Shore Sugpo;t Programs and Staff
Programs, is one of solutions to information needs, and
partial redundancies and dissatisfaction with the accu-
racy, timeliness, format and ultimate usability of the
information _received. fhe Gominant perception through
the 31 and 32 divisions <Programs and Trainiug Support>
is expressed in  the remark oI one Program Mahager that
'much of the time we seem to be Wworking or the
computer rather than the computer for us'. [Ref. 10:
Appéndix 4-46

O ROV W

b) Logistics/Shore Support Programs

RTSS{TM), used for such_ _purposes as_ obtaining Lillet
listings_ _to determine_ _allowances _and field 1ingquiries

about EBillets, as well as for addresses aud _address
labels, ls less _than satisfactory as_  a provider of
reqguired data. Two program Mmanagers 1in act try to

minimize reliance on 1t "due to uhavailability_ of~ the
sorts most useful in prograuw maragement (e.g. alphabet-
ical by type of unit), Aand the system's slowness. The
hand sort which two program managers presently revert to
takes ap rox1matel§ o'1T hours. A program manager who
does rely on RTSS5(TM) counts on a one-day delay to
receive réguested output. Since that often is not scon
enough for fielding senior's inguiries, one result is
that reat volumes™ of pager are kept from which to
enerate manual reports. ode 3124 relies for much of
heir data on a report cgmgletely outside thsz or%anlza-
tion a NAVSOP report which agyrejates mannipg data on
ggvsgp-supportlng units, since 1t "1s sore accurate and
imely.

it B - a a4 A A e M s s s s A A anA

A further shortfall in RTSS(IM) at present is that some
data fields _are not or_are 1nfreqguently updated (for
egamgle . educaticn, address and telephone numbers).
Fields that are never updated would better be renoved
from the sgstem altogether, irn some officers' estima-
tion, 1in that wrong data often_are more deleterilous in
ﬁhﬁ%rue£§%Cts than Do data at all. [Ref. 10: Appendix
[4
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Lack_ cf accuracy and completeress are a continuing
probiem, with wmonthly reports freguently at variarnce
with manually maintained figures by Z20% or more....Short

A f A_SAL e a.ala_a A AM. s
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term emergency mobilization needs, such as Grenada and

Lekanon essentially must bte manajed with manual tech-

nigues due to lack of responsive tefminal rfacilities and

%nuchuggﬁe mobilization datalase. [Ref. 10: Appendix
’

d) Flight Support

The RTSS(Air) software is behind the times in format and
content - content too old for flight reports. The time-
liness of these ccntent data will be "enhanced through
modification to process.
Zode 35 <Flight Support> has a need to transfer inforra-
tion from syStem to system in a rapid manner to facili-
tate managéement _decisions. This need affects 55's
managerial effectiveness.
An example of this sort of concern is the inability of
to Jain access to_ reguirements except NECs _winich
helps but an individual's _éxperience 1s the more impor-

tant access so far as readiness is concerned. [Ref. 10:
Appendix 4-52]

2. Navy

The Navy did not escape the scrutiny of close obser-
vation of its AD? sins. The blue ribbon panel funded by the
National Research Council found that the entire Navy was
operating with "computing equipment produced in the 1960's",
and too l1little attention being paid to "policy develoj;aent
and strategic planping...<and> to the potential of
manz gement-level information systems" [Ref. 8: pp- 4,5].
The rpanel publiished a number of findings in a narrative
foraatted ten page chapter of the report. Tne followinyg
points are pertinent to the FReserves' iwmplemerntation arnd
expansion of a2 14 year old borrowed system, and are gquoted
verbatim from the report:

a) Hardware

Many problems arise when obsolete 2guipment is allowed
to remain 1n operation. First, toe cost oI operation
and maintenance is much hlgher for an earlz-genezation
machine, compared to tha for a current-generation
system of equal capacity. Javings in eneryy, floor
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space, and maintenance can usually repag‘ the purchase
cost of a new central processor 1in less than two years. .
Reliability and repalrability is  far superioi for 4
current-generation ejuipment. Policies that encourage
reusing 01d equipment do not properly recojnize these
potential savings.

F .

PN

b) Software

d more difficult concept is_ that software becomes obso- 1
lete just as surely as does _egquipment. Equipment
replacément 1s usually viewed "as a modernizatio:n
project, necessary _to improve reliability, maintain-
ability,aud operabillity. 3ut modernizing equipaent ard
failing to_ question whether software is™ also obsolete
rea%%y addrésses only a part of the obsolescence ]
protlen.

Early-generation software systems were built as
outgrowths of manual record-keeping systems,...<and> 1
weré expected to rproduce reports, “update_ sequential ]
files...,anl perhaps punch cards...The early computing
eqJuilpment was not designed to  permit remote  access tod
files; and often even 1f 1t employed random-access 1
storage devices, these were often not managed by a data-

base Software. ]

¥hen early-generaticn software is rehosted on a modern ]
Computing’ System, important capabilities of the new
equipment arTe left unexploited. Furthermore, the
requirements for an applications system do not remain
fixed; they change over timze--either from external pres-
sures to modify a function or incorporate a new one, OT
because a better way has been found to periora thLe func-
tion. When 1 systém is modernized, users should seri-
ously +yJuestion whether the software systems are still
relevant to their _information needs, or whether new ]
sofitware should be desijned to sxploit the capabilities
of the new equipment. "Thus, by incorporating new soit-
ware that permits on-line access to a current database 4
instead o. an  older system of numerous batch-updated
programs, the jobs of clierks and managyers could be rede- )
sighed, pgghaps greatly reducing errdrs and operational

Y Y

coSts, The " resulting software system @may _be more

useful, aore efficient in_terms oI labor ana machine

resources, anl truly exploitive of the equipment on
R

which 1t runs. [Ref. 8: pp. 10-11]

C. STRATEGIES ]

The Chief of Naval Operations aas not turned a deaf ear

Yy

to these findinys. cP-21, as functional sponsor, has dele-

"l

gatel overall wmanagement of the Manpower, Personnel, and

Training Information Systems (MA2TIS) Program to Of-1lo.
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Commander, Naval Reserve Force 15 Ole O3 %ti¢ L.& «.eiol 2
commanés encompassed in the MAPTIS lanltioiar JoLIdLity.

he Reserves' 1involvement as an echelon . ¢omzand L *oL13
regard is limited to those AISs specified in Yerxorindiunms of
Agreement with 0P-01; RTSS is oane >f those sy
[Ref. 4: p. iii]

The Program Objectives Memoranium for 1987(PCH 87)

7]
ot
8
13
4}
[

MAPTIS Program Strategic Plan is an extensive work that says
all the right things for correctinj the wron3s of AIS frob-
lens. It lays out ambitious and challenging guidelines by
which it intends to progress for the Fiscal Years 87-91. The
Jocument 1is most encouraging in tone with r=2gard to AIS

rlanning:

The functional community's dependence on the use of
automated informaticn supgort has reached 4 point where
it has become critical to M2T mission accomplishment
{Ref. 8: pp. iii].

Paramount to insuring sound 1information systam planning
is a direct relatiofship to front-end miSsion plannirnj
[Ref. 4: pp. iv].

The rapid pace of change in ADP technoloay must be
Bl%ﬂned for if we are to avoid obsolescence [Ref. 84: pp.

The plan, which fprovides information support goals and
objectives to the MPT commands, 1is the vehicle for coammuri-
cation and concurrence between ¥PI functional managers ang
MAPTIS information support managers. 1t Lis four major gjoals
lefined and established:

a) Achieve an Effective and Efficient Operational Posture
b) Improve the Maragement of Resources
c) Integrate Modern Information Technoldogy 1into ‘tie
MAPTIS Progran
d) Improve the Quality of MP2T Data and Information
An adjunct guideline to this document cites the DCD

thrust to improve productivity aud aission j(erforaance in
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reeting the above goals through the application of end user

computing technology, i.e., microcomputers. This Department
of the Navy(CON) document enccurages MAPTIS program ranajers
to "incorporate end user computing technologies, as ouch as

rossible, into the MAPTIS Program as a cost-effective method

‘aa A A A i

of distributing information processing support to functiornal
users." [Ref. 11: p.3]

Getting back to the POM 87 plan, the Reserves are
specifically singled out as one of the major challenges in
meeting the DCNC's objective of improving fleet readiness by
continuing to effectively and efficiently fulfill manpower 1
reguirements. Along with a trained active force and
inc}eased emphasis on contractors and civilian emplovees,
the plan cites the intent to expand the Javal Peserve over
the next <five yvears so that it will ©Le able to take over ]

missions from the active force. It stated unejuivocally: 1

Automated information _suppoert is essertial 1f Navy NPT
managers_are to succeed in these efforts. The alrlliity
to rapidly assess all elements of the total force is
crucial to meetlng the peacetime, wmobilization, and
wartime requirements levied on _the Nav¥'s MPT managers.
This assessment depends on quality information l.e.
information that 1S accuraté,  timely, cqmple£e, ,ana
understandable. .Meeting wartime information  require-
ments involves planninyg, developing, . and maintaining
procedures and a§soc1a€ed data processing programs and
equlement that will support (1) the maibtenance of the
Yavy's active duty, «civilian, and Reserve forces, (2)
the wolkilization ~ of the ;nacﬁlqe nemkers of the Navy,
and (3) the smooth transition from peacetim= to wartime
manragement of the total force. |_Ref. 4: pp. 1-1,1-2

PRI SO S Y S S S P
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One of the strategic goals of the plarn is for a central
pay and personnel system called the Source Data Systen
(5DS) . vith a pilot site in ©place and successful at a

rerscnnel activity at Lakehurst, New Jersey, future software

-

enhancepnents are to extend the variety of functions to nobi-
iization, order delivery and processing, and TFeserve
personnel accounting and drill reportinyg. ?2lans «call for

CCMNAVPESFOR to develop a distributed personnel, pay, and

38



trainingy system by the second guarter of Fiscal Year 1930.
Integration testing of initial Reserve support applications
will begin 1in FY 86. Software used in this consolidaticn of
Active and Feserve personnel data base systems 1s to be
tested in FY 86. In January 1987, SD5 and COMNAVRESFOR are
to update the implementation strategy and plans for exporta-
tion to field sites. [Ref. U: pp. 2-3 to 2-7]

Nonetheless, R7TSS is not going to disappear soon. The
five Year Defense Plan indicates 1 requirement for £funding
through 1991. A MAPTIS budget increase of $924,000 is keing
requested for POM 87, all of it earmarked fcr the three RISS
systenms. Contractor support, software conversion, and
DEC/VAX-7JD hardware are requestel to support the systems
and "mijrate yrograms to a more current technology'" [Ref. 4:
p- 3—-60,3-61]. Code 461 in New Orleans indicated that nmuch

F=

0of the software conversion was eXxpected to be lone in-house
ornce the new equipment arrived.

Cne area aissing from this long-range plan involves
triining; specifically, training for the Officer corrps. In
the past computer training has been aimed at the enlisted
vperson who will be operating the conmputers. Tn fact, tasic
computing skills are now being taught at enlisted 'A°
school. This is not surfficlent to achieve proner utiliza-
tion of information systeas. It is the officer corps who
should know hLow to convert the vast amount of data into
usable information. They must receive a larger portion o.
information systens training in future years in orier to
make proper use of current technclogy anl elifectively aanage

tne Waval Feserve 1n the rest of tne 1380%'s and the 1330's.

D. CURRENT TECHNOLOGY

Tt is no wonder that the Maval hReserve has peen slow to

techkneclogical change. Nrly since the latter years of the

4
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enroll; the information 1is entered directly 1into ‘the
Activities table without «considering the student data
entitvy.

The problem of data duplication is illustrated 1in
Fijure 4.3 . The table shown contains information about a
reservist's Socilal Security Number and his Reserve UJnit
(UIC, Long MName, Address, CTity, State, 2ip). It 1s immedi-
ately cbvious that this design will waste a large amount of
storage. The same informzation is stored about the Reserve
Unit for every mealter of that unit. One copy of each
reserve unit's address 1is sulficient. Data dupiication
oCccurs because 1information about two data entities

(Peservist anl Reserve Unit) is stored in the same table.

—
heserve Information
[ I [y T T
’ SSN RUIC ADDRESS CITY ST { Z1IP
f == ———— —_— —t_
i 11111111 29604 203 J ST TULSA OK } 34567
‘ 222222222 23604 208 J s7T TULSA 0K f 34567
] 333333333 10604 1 STONE R&D MIAMI | FL } 23456
i 444444444 29604 208 2 sT | JULSA OK J 34567
——- —_— —_— ——d

Figure 4.3 Data Duplication (uncorrected)

Zliainatiny data dupglication is a relatively easv
process. Tre nethod Is very similar to dealiny with acdifi-

cition 4anomalies. TWo tables are creadated so that each data

entity has ore to  store its  information in. Figure 4.4

A4 3.2




The deletion anomaly problem can be easily explained
using rFigure 4.2 as well. If the student with 3ID 100 drops
out of school and that record containing his activity irnfor-
mation 1is deleted, Wwe lose two important facts. First, that
student 100 was participating in skiing. This was the
intent of the deletion and is an acceptable loss. e also
lose tne fact that tc participate in skiing it costs 3$200.

This an uracceptable 1loss resulting from poor database

design.
Stulent Activity
SI Activity | Activity Tee
— | ~=mmmmem -1 -
100 Skiing } Skiing } 200
150 Swimaming } Swimming ' 50
175 S3yuash } Squasn I 50
200 Swimming T - -
[Ref. 16: p. 287]
Figure 4.2 Modification Anomalies (corrected)

The design to eliminate the @modification anomalies
1n Figure 4.1 is shown in Figure 4.2 . Notice that we have
¢rovided a neans for storing information about students and
activities inlependently by creating two separate tables.
Tf student 107 is deleted, we still know that skiing costs
$209. If we want to know how much student 200 has paid for
nis extra-cuarricular activities, two look-ups are rejuired.
First in the 5tudent table and then in the Activities taple.
Allitionally, if wcllevball (fee = $45) 1s added to the

activities 113t, we don't have to walt for a student to

(O3]
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one data entity without first adding a fact arout another.
A Jeletion anomaly occurs when facts about one entity are
lost when a fact about a Jifferent entity is deleted. These

two anomalies are illustrated in Figure 4.1 and Figure 4.2

q
Student Activity Record
SID ACTIVITY ; FEE |
|
100 Skiing % 200
150 Swimming 5 59
175 Squash ] 53
209 Swimming I 50
——— f_ -
[Ref. 16: p. 287]
Figure 4.1 Modification Anomalies(uncorrected)

de nave chosen a very common example to explain how
these modification ancmalies occur and how they are eliri-
nated. In Figure 4.2 there is a table to collect informa-
tion on students(by Student Identification Yuaber - SID),
the extra-curricular activities activities, and the fee for
that activity. The insertion anomaly problem occurs if a
new activity, such as volleypball (costing 345), is added to
the list of extra-curricular activities. de want to add
this tc the database. However, this 1s not possible until
the IZirst stulent enrolls in volleyball and there is a valid
SID to enter along with the activity aad fee. Tals is unac-
ceptable. The only way to add a fact about one data entity
(an activity) is tc first add a fact abodt another (a
student). [Ref. 16: p. 287]
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B. NORMALIZED FORAS

1. Modification Anomalies

The design of the records for the Naval Air Reserve
prototype involved the transformation of approximately 600
data fields of the cld sequential file system 1into a rela-
tional database. One important aspect of this design
process 1is the elinmination of modification anomalies arnd
data 1inconsistencies. Modification anomalies occur when
changing or modifying data yields unexpected results.
Additionally, most incidernces of data duplication are elinmi-
nated. Data normalization is the method of accomplishing
“this. Normal Iorms are the mears by which data normaliza-
tion 1is done.

To adeguately explain how we arrived at the proto-

type design in Appendix A, we nust first presant the normal

forms in database theory. We used five priccipal nornmal
foras { Ref. 15: p. 120]. There are numerous articles on
normalization which expand on the five normal foras. These

irclude domain key/normal form {Fagin} and Boyce-Codd ncrrmal ]
form [Ref. 16: p. 288]. To explain the normaliized foras, we ]
found that normal forms one througk five as presented by
Kent are the most loyical and understandable.

Normalized forms provide guidelines to the database

desiyner that eliminate errors ani data inconsistencies iu :

the final design. These Juicdelines are in the form of
ptoyressive lesign steps that methodically transfora a i
coilection of data fields into a database free of modifica-
tion arnomalies and data icconsistencies. Normalization is a
stepwise refinement of the tables o0f a database.

“he Cculprits in database design are amodification
anomalies and data inconsistencies. Tuere ire two m@major
tvpes of nolification aromalies--insertion and deletion.

Insertion anomaliies c<ccur whel we cannot insert a fdact about

wun
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IV. THE PROTOTYPE

A. INTRODUCTIOR

The purpose of this chapter is to present the Naval Air

Eeserve Prototype, the assumptions made, thes issues dealt

withk, ard the prototype desigr. There are numerous aprpernd-
ices associated with this chapter. Each appendix is a
portion orf the database design. This chapter discusses how

we desigred the Jdatabase with the actual work appearing in
the respective appendices.

A najority of this chapter will liscuss how the ORACLZ
datalasc maragjeaent system was used to implement the many
attribates of an eifective automated information systean
Giscussed 1n chapter three. It is important to note that
this prototype 1s onrly an exaaple of how the Naval air
Reserve cal use current technology to 1implement its aany
dis joint systems *under one rooft. He will attempt to show
that the n1aeeds of the Zeserve can be best suited with a
fourth gJeneration, relational database system irrespective
of the specilic commercial product chosen. The importarnce
of this prototype is ia the structure of the data itself.
This will rot vary reatly Letweenr products. Throughout
this chapter, we will rresent the shortfalls of GRACLI to
facilitate a more 1nforaed decision Jor the actual systen.
Prior to preserntiny C3ACLZ, Lowever, 4 discussion of data-
base design and the uge of normaiized forams is necessary.

The computer inldustry nas ot developed one set of terms
t> define its vocabulary, so we wiil i1ttempt to use the same

term in referring to a concept or tni.j.
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consistent and timely. The prototype of ETSS we have devel-
oped can serve as a working model for tae Naval Reserve to
develop an independent query and report oriented marageaent
information system using off-the-shelf current-generation

tecanology.
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- Develo a prototyge with only basic functions:
gut 1n uire,rerort,formnat. . .
- mana ers and analysts play with it to determine
user needs. . )
- Add those functions common to many users and put in
operation.
The point is that it is a selected database; users will
want different <functions or will Juickly become boreAd
with it. If it can be kept reiativély simple, it can be
Shanged or replaced with small investhent. [ﬁe 14: p.

The Commerce Department's situation is certainly analo-
gous to the state of affairs that the Reserves finds itself
with RTSS and, indeed, virtually all of its Automated
Information Systeams. The nistory of mistrust of current
AISs by those most in need of them is the most immediate
indication that the users, not just the designers, need to
be personally and dynamically involved in the process to
make the system work. As to the use of microcomputers, tne
Navy's contract with Zenith Data Systems for the Z-100 and
Z2-150 (IBM-PC compatible) microcoaputers could be an excel-
lent vehicle for integrating modern information technology
into the Reserves AIS strateyy. It would also £it in with
the CP-16 MAPTIS Program Strategy as cited above. In fact,
the relatioral database product we use in our prototyrpe is
advertised to be completeiy downloadable to an IBU4-PC/XT,
whicl. is essentially a Z-150 with a 10 megabyte hard disk.

On the other hand, it might be necessary to continue
expanding a prototype RTSS system to the point where it is
no longer simple, or perhaps there might be a desire to
segment the database into an ad hnoc part and a static part.
In fact, we use more than 80 data elements in our prototype,
and discuss more than the basic functions mentioned.

OQur rfoint is that the fourth Jeneration software of
today, 1like that which we used 1in our prototype, 1is a
powerful tool that has the capavilities to be wmolded into

user oriented results. Available informatiomn is aore
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Experimenting with fourth generation langjuages as a
productivity tooli is now going on under the MAPTIS strategy
at NMPC-4 [FRef. 4: p.1-16], and the concept of prototyping
is 7rTeceiving more attention 1in the Federal environment.
Consider a December 1984 article by tne Deputy Commissioner
of the Financial Management Service, J.S. Treasury Dept, 4r.
Marcus W. Page. In it he «commented on the Dept of
Commerce's approach to bringing comparable resource Jata
together from several bureau-level organizations. Initially
their focus was on repuilding the various different systenms
to produce comparable data. They moved from there towards
ore common system ir each function being shared in tkhe
department. Neither approach sglved their Jata incompar-
ability rproblem. They then transitioned to what they termed
a data "bridge", in which a selected number of lata elements
from several systems were «colbined into a common sSysten.
Developed by a contractor in a relatively short nvperiod of

time, 1t had a relatively low cost compared to a major

rebuilding effort. While not without its probliems, the
system at Commerce has been considered a success. The key
to its success was in its siample consolidated 3data. For an

agency tuilding a selective data base, Nr. Page offered some

sound advice:

The real value of the selected lata file method that
Commerce used is that it fills a gaf relatively guickly
anrd provides a common bod of knowledje that managers
and analysts _can pmanipulate bt Jownloadiny sections of
tue file to microcomputers usirng <spreads%eet software>
and rerort generatcrs.

Virtualliy every rew agency organized out of predecessor
ayencies Las gone through” the "sane process of trying to
bring togetherf a consistent data file of selected  infcr-
matioén £fom the various bits and pieces. The difference
today 1s that the tools are getting better to support
data ftase creation.

Pevhaps the most reasonable and certainly &ost economr=-

ical way for an agency to approach this situation would

Le the_followlnq' our steps. . .

- Define specifically a limited number of data elements
usingy...approximately 83 as a start.

16




Cne reliatively new umethod of developing requiremernts

analysis is by prototyping the system using fourth genera-
tion user friendly gquery languages. Prototyping, as in
aircraft development, has cone to mean an example which is
never actualily used in service, only as an experiamental
model to display or sell operating characteristics. A soft-
ware prototype, however, is a pilot working model of the
real system which does not have to be discarded, but can be
built on or changed at will. In contrast to the traditional
software development approach which goes through lenjthy
stages of reguirements analysis, design, development and
implementation before a product is seen, ,the output of the
prototyiing process is yenerally a mini-version of a desired
end product built with the clocse involvement of the users.
On a limited scale, the user can see what the systea can do
in roughly an order of time 1less than the traditional
process. This builder/user team has l1little difficulty
understanding their cwn output; they can simply modify those
items they are not happy with. When the team is satisfied
with the performance of the prototype, the development
process continues and expands, but the system also can Jo
into use. As familiarity with th= system grows, the users
themselves become the systems developers.

The Naval Reserve can benefit from frototyping ia
several ways. The specifications that result are aore
complete because the Naval Reserve can Letter evaluate the
system and tailor it to their neeis. By intarfacing with
several levels oif Naval Reserve management during the proto-
t7pe design, the developer can deliver a result that is aore
responsive to the whole organization. The strategic rplan-
ners can easily obtain the summary information they need
while the operational and supervicory personnel will experi-
en.ce more efficient data input, maintenance, and outrut

operations.
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[ Ref. 12: p. 26]

Figure 3.1 Traditional Development Process

analysis era and fell prey to these two problems (poor docu-
mentation and not meeting users' needs).

Requirements analysis «can be accomplished in nurercus
ways. The traditional approach has been to identify the
functions to be accomplished, decompose these functions into
elementary units and provide a written document to the user
explaining what the system will accomplish. We found no real
rejuirements analysis Jocumentation in our look at
ATSS/ET5S5, and considering when the development occurred,

none is expected to exist.
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success. The time allocated should be a function only of
what a reasonable estimate of the development time is and
not linked to any dinternal or external politics of the
organization. Likewise, the money allocated should be sufii-
cient so that the project team isn't handicapped. This is
the ideal situation and is not 1likely to occur with great j
fregquency.

A situation which 1is more likely to occur is where the
development teanm finds that most variakbles and resources
have been dictated by the organization. These decisions to

commit resources are usually driven by factors not relatingj

St b

to the software project. This usually involves the orgarniza-
tion's management mandating the project completion date or a
specific strategy that leaves but a few options open to the

developers. The development team nust strive to produce the

LR Sy

same result despite factors that threaten to dJetract fron
the overall gquality. ]

Regardless of the environment in which the software ‘
development takes place, it is the analysis and definition 1
of the system's requirements that can create thz fundamental )
difriculty for the software development team. Reguirements
analysis 1is the cornerstone from which software will rLe

Luilt. It is the input to the design team's effort which is

then delivered to the programming teaam for coding (see

Figure 3.1 ). The effects of a poor or non-existent
reguiresents analysis are far-reackingy and devastating.

@ The requirements analysis methodology evolved in the

RS WL I

early 1970's and was a substartial improvement in the
previously unstructured development process. Software prod-

ucts from that era were typically without documentation and

O very difficult to maintain. In many cases, th2 product did )
t: not satisfy the needs of the user because care was not taken

- .

b to ensure that user and developer were in ajreement. The

b. .
- software for RT35 was developed prior to the requirements ‘
- !
g .
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To extract the optimal performance from a state of the art
computer, new software must be used. The 1953's sofiware
would still be inefficient on the new computer ard most of
the new hardware benefits would be lost. This was most
recently illustrateda by the failure of NAVAIR to effectively
interface the new VAX computer with the old RSTS/E operating
system for ATSS. The same argJument applies for <current
technology software installed on the old computers. Many of
the benefits of the new software would be lost. There aust
be parallelism in the KETSS development pian. RTSS develop-
ment pust not follow the path of ATSS if the VAX upgrade is
implementied in 1987.

E. SYSTEMS DEVELOPMENT

Updating or rejuvenating an obsolete computer systenm,
whether large or small, 1is a major undertakiny that must be
managed Lty personnel trained in the systems-analysis disci-
plines. With the advent of the latest generation of computer
hardvware that offers greater capacity and speed at a cheaper
price, the selection of hardware 1is less critical to the
overall success of the system development process. Hardware
is still important. The size and complexity of the opera-
tions beiny automated must be correctly gauged to ernsure
that appropriate hardware is acguiregd. But since there is
usually less risk in selecting tue correct hardware comgo-
nents, the deterministic aspect of the system's develoraent
will be its soiftware.

The software development f[fersonnel, their methodology,
and the technology they use are critical elements 1in the
eventual success or failure of the system. The ideal situ-
ation that the development team would like to encounter is
where the time and money allocated for development is suffi-

cient and that management is committed to the project's
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the policies and procedares of the organization and there is

considerable risk 1involved with this change. Second, the
large initial cash outlays involved with develoring arnd
icppiementing a new computer system can cause manajers to
sije-step the issue. Finally, there is a good deal of risk

invoived with using a new technology that has not stood the

test of time. The traditional approach to maintaining
computing systems has been to aminimize cost; spending as
little as possible maintaining existing systeams leaves many
[ resources available for other purposes [Ref. 13: P. 3.]-
r; The current systems will be replaced only after they have
lecome unmaintainable and too costly.
Correctly applied, currect technology 31ilows Naval
commanders to approach their designated missions with infor-
[ ] mation that:

a) Eas been collected and recorded simply

v

b) Has inpnproved accuracy

—T v

Cc) Has been speedily reported, collected and distributed
Ei . d) Leads to summaries that are timely and to the poirt

e¢) Has enabled becth manpower commitments and costs to be
» reduced [BRef. 8: p. 3]

Rapid progress ir information systems technology has

Bﬁ provided the potential for major advances in their effec-
f tiveness. But these advances are neither automatic nor
i easily attained. A key ingrediert for the sdccess of

current information systems is a comprehensive plar. This
[. frief apalysis merely frames the problems that face the

Naval Reserve and RTSS. The problems we have addressed have
* evoived because of a lack of strategic planning that
includes the use of new technoloygyy in planning for computer
G systems.

The new technology that is chosen by the Naval Reserve
must have Lardware and software compatibility. There aust be

parallel proyress in both the hardware and software areas.
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Carter admiristration hLas the strategic value of a moderrn
Reserve force been translateda into meaningful funding. The
!‘ Reserves have traditionally p.ggy-backed tae active Navy's
procednres and systems. Computirg policies and equipments
nave followed suit, including the tendency to be several
- generations behind.

i Our research found an eager but skeletal ADP staff at
Code 46 in New Orleans. Recognizing taeir need for assis-

tance in this volatile field, they immediately acted upon
the NAVRES ADP Study recommendation to implement an
Information Systeams Support Unit (ISSU) composed of top-
rated SELRES ADP professionals, only to have the prcgran

recently cancelled in the politizal and £fiscal fight of

R

mobilization vs. non-mobilization billets. The stafif made a
'e concerted effort in late 1984 to canvass tne SELRES field

for a selective group of gualified and experienced prcfes-

¥ v v

sionals that would nmeet reygyularly in support of CNAVERES
A Information System plans and goals. No sooner 3id they hLave
ﬁ the unit selected (September) whenr authorization was lifted
at budget control levels (November) on the grounds that the
unit would have been a non-mobilization unit.
X Whatever the reason, this unit must be establisned. To
B move towards implementation of an AIS without the guidance
of these proven ADF professionals would be a grievous
mistake. The ISSU must provide the plan for managing the
L Reserve's resources through automation. The only way to
e adequately prepare for mobilization in the future is to
E manage today's resources with an automated information
i systen.

There are some natural inclinations in manajenment's
E decision whether or not to upgrade tecianologies. When a
computer system has been in operation <rfor a long period,
management is reluctant to move to 3 new technologyy for

several reasons. First, the system has become imbeddeld in

b - 40
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shows the two tables that are rnecessary to eliaminate data
duplication. This design has the RUIC £ield in toth tables
to act as a cross-reference. Eliminatingy all but one copy
of the Reserve Unit's address significantly improves the

performance of the database.

Reservist Inforamation

[ SSN ROIC )
11111171 29604 :
222222222 23604 !
333333333 10864 |
440444444 29604 l

Reserve Unit Information

e [ rens [ ey [
{ 29602 208 J ST } TUOLSA ! 0K i 34567 }
10864 1 STONE RD MIAMI FL | 29456
| | | | 7 | 29856 |

Figure 4.4 1 .ta Duplication (corrected)

3. TFirst Normal Forn

We have identified the major inherent groblems iu
database design. There are others that occur infrecuently
and will ke Jdiscussed as they pertain to the normal forms.
Zacan of the normal forms will now be explained and ar
exavple from our prototype design will be used to illustrate

these concepts, where possible.
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First normal fora is the easiest to satisfy because
it is the broadest. A relation 1is in first normal form if
all occurrences of that record +type contain the same nunter
of data £fields and none of these fields contain the sane
type of information. These are called repeating groups. The
data elements dictionary for RTSS had numerous repeating
groups. This is not acceptable ir relational theory. For
example, the data field Secondary Navy Enlisted
Classification (SNEC) was allowed to repeat in one record for
up to four occurrences. We eliminated this first normal
form violation by creating the table shown in Figure 4.°%
Note that the number of data fields is orly two and that ail
records are the same length. Repeating qgroups are eilai-
nated by making a separate record for each SNEC. The proce-
dure shown 1in Figure 4.5 was used in 2all cases where we
found first normal form violations in the RTSS Jdata elements

dictionary.

4. Second and Third Normal

P“j

orm

Second and third normal forms are usually discussed
together. These deal with the relationship between the key
and nonkey data fields. A key is one or mors data fields
that uniquely identifies a record. A nonkey data field "must
provide a fact about the key, the whole key, and mothing but
the key" [Ref. 15: p. 120].

Second normal form is violated when a nonkey lata
field is a fact about only part of a composite key. Figure

4.6 shows a tabtle that keeps track of tkhe ressrve unit and

reserve billet sequence code(RBSC) relationship. The
address of the Reserve Unit 1is also stored. Data duplica-
tion is ar obvious problem with this design. Second {anl

third) normal form elimirates this problem. In this partic-
ular case, the reserve unit's address 1is a fact about orlv

rReserve Unit aad not abtout RBSC. Figure 4.7 shows the

P——
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SNEC Information*
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1 SSN SNEC SNEC [ SNEC SNEC
111111111 0621 2813
222222222 2096
333333333 1104 4211 2107

* this design violates first normal form

SNEC Informationt

[ SSN SNEC {
111111111 0621
111111111 2813
222222222 2096
333333333 1104
333333333 4211

} 333333333 2107

# this design is in first normal form

Figure 4.5 Pirst Normal Form

design in correct second normal £forn. All of the nonkey
data fields now descrite the whole key ard not just a part
of it.

Third normal form is violated wnen a nonkey data
field is a fact about another nonkey data fieid. This is
very similar to second normal fora and is resolved 1n tae
same manner as shown in Figure 4.7 Wdhen a reiation 1is in
third normal form, every data field is either part of the

key or provides a single valued fact about exactliy the whole
xey [Ref. 15: p. 121].
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Reserve Jnit-2BSC
) T - . I 1 T
RUIC l 8EBSC ‘ ADDRESS } CITY } ST } 212 }
| i N | T |
| 23456 | 12345 206 J 3T % TULSA % 0K % 45678 %
23456 i 12350 206 J ST % TULSA % OK 45578 {
Figure 4.6 Second Normal Form (uncorrected)

23456 I

T r -
RUIC RBSC

! 23456 | 12345 }

’ 12350 }

1 |

CITY | ST |

eV SR R
| |

|

i 23456 I 206 J s7 ‘ TJILSA 0K |

Z2Ip

45678

r——— e, St oy e

Figure 8.7

5. Iourth and Fifth Normal Foras

Fourth and fifth normal foras

ttLose problems involving multivaluei fac

iacts corresponé to many-to-many and

saips. An example c¢f these two relation

ts.

ships

Multivalued

is shown in

Second Normal Porm (corrected)

have evolved to solve

many-to-one relation-
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Figure 4.8 . Part A shows that a student may be enrolled in
more than omnes class and each «class may have more than one
student. This a many-to-pany relationship. Part B shows
that a father may have more than one child but that a chilgad
may only have one father(natural). T™his is a many-to-one
relationship.

There were not many 1incidences of multivalued facts
in the Naval Air Reserve prototype design 30 we will not
continue with a discussion of Zfourth and f£ifth normal forums.
In designing our prototype, we accounted for the few multi-

valued facts in the [froper marner.

6. Tradeoffs

The result of a fully normalized design is a data-
base free of modification anomalies and data inconsisten-
Cies. One major advantage of full opormalizatiom 1is
minimizing maintenance problems involved with a continuously
updated database. Fewer, simpler rules exist for personnel
who update 1information in the database when design-related
errors have been eliminated. The computer operators can
concentrate their efforts on enterinjy correct data into the
database.

There is a tradeoff involved with this 'superior'
design. A performance penalty may bLe paii <for a fuily
normalized design. Retrieval can be expernsive, since data
which 1may have fteen retrieveable from one record in an
unnormalized design may have to be retrieved from several
records 1in a normalized form. The advantages outweigh this
penalty because most records are smaller and can be accessed
individually without <concern for the paysical sStructure of
the database. ([Ref. 15: p. 120]

The proper balance between a fuily normalized eifec-

tive design, and a less normalized, but more efficient
design, 1s difficult to achieve. The correct balance for
<8




A. Many-to-Many

Child Child

B. Many-to-One

Figure 4.8 Multivalued Relationshkips
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one organization may be different for another. This is a
function of the way the organization uses the database. If
retrievals are predominant, a design that contains soae
well-rlaced data duplication would be a more appropriate
database dJdesign. In the case of the Naval Air Reserve
prototyre, a small amount of data duplication has beern
allowed. This will improve efficiency of the design without
permitting any modification anomalies. A later section on
improving efficiency using ORACLE features will explain how
greater efficiency was achieved.

Appendix A, the data elements dictionary, shows the
Fhysical structure of our design. This design contains all
of the data entry miniamaum ~reguirements iiscussed in
COMNAVAIRESFORINST 1510.1 (of 29 August 1984)% with the
following exceptions:

a) 3SN/CURRENT

t) BSN/DATE ASSIGNED

c) BSN/PREVIOJS

d) BSN/DISTRIBUTCD

e) BSN/TRAINED

£) NEC/DISTRIBUTED

J) NEC/TRAINED
This design is the first iteration of the prototype desiyn
and will be tested by the end users. Recommenda tions for
changes will be incorporated into later versions of the
prototype.

ThrougiLout the rest of this chapter, we will use
exanples from the prototype to illustrate a concept. You
should refer to Appendix A freqJuently so that the £ijures

are meaningful.

—————— . e e s e

i ACCYNAVAIRESTOR
for the utlllZdtlg%

510.1 provides, policg and gaidance
u
for Air by COMNAY

ST 1
of the Reserve TraiLing pport Systen
SFO&R coawrands.
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C. ORACLE DATABASE HMANAGEMENT SYSTEMNM
1. The System

Now that the basics of database design theory nave
teen explained, we <can present the specifics of the Naval
Air Reserve prototype. The first step in presentinyg the
prototype 1s to 1introduce the database manag2mert systen
that we chose to implement the design on. Jnce you are
familiar with the features of ORACLE, we will discuss how
they were used to incorporate the important attributes of arn
effective management information system into our design.

The ORACLE database management svstem is marketed by
felational Software, Incorporated,S of Yenlo Park,
California. The first copy of ORACLE was iastalled in June
1579. Relational Software has implemented ORACLEZ on Digital
Equipment Corporation's (DEC) PDP 11/23 through 11/70 series
processors using ESX-114, 1IAS, and UNIX overating systenms
and the vVAX 11/780 under VvMS and UNIX. Starting in 1981,
they also began offering versions that ran on International
Business Machines(IBM) Corporation's 3690, 370, 43xx, and
303x series processors under VA/CMS and HVS operating
systems. The company recently announced that all of ORACLE,
not just a subset, will be avallable to run on the IBM 2C XT
and 2C AT.

2. System rFeatures

ORACLE provides a wide range of featurss which are
listed Dpelow:
a) Ffully inteyrated data elements Jictionary.
b) Provisions for use in both distributed and local/

central environrents.

SEelational 5oftware, Inc. has since changed its name to
ORACLEZ, Inc.
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c) Provides full support for 1I3id's relational lanyguayge
SQl(also called SEQUEL 2, for more detalls s<ee subsec-
ticn 4).

d) Fully reentrant code.

e) Multitask processing.

f£) Interactive applications generator.

g) Full function report writing facility that includes
both text processing and procedural language cpgtions.

h) Operates in Dbatch and on-line(interactive) environ-
ments.

1) A Lost langquage interiace and precompiler to allow
CO30L, FORTRAN, ard C applications programs to inter-
face with SQL and the database.

j) bata cormunications support for ail DEC eqguipment
mentioned earlier and for IBM 360 arnd 370 systenms.

k) Security and privacy mechanisms operating at the data-
base, table, record, field, field value, and key
levels.

1) Restart/recovery options which are auwtomatically trig-
gered when failure is sensed.

Many of these features were used in our application and will

be described in more detail in the appropriate sections

later ip this chapter.

3. System Comgonents

ORACLEZ can be divided into three major comgonents:
tke SQL data language, a data elements dictionary, and a
kernel( see Figure 4.9 ). SQL is an 2ngiish-1like, high
ievel language that will be discussed in detail in sukbsec-
tion 4.

The fully 1integrated data elements dictionary is a
very powerful tool for us as datavase designers and for the
Naval Ailr Reserve as the eventual end-users. The Jdictionary

coutalns tatle, row, and column definitions, views of tables
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—————————————————— - R
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DATA DICTIONARY ¢ ™ broreiTioN
F ————————————————— -~ E LOG
KERNEL

CACHE BUFFERS

OPERATING SYSTEM

y

CCMPRESSED
DATA & INDEXES

DATA DATA
BASE BASE

[Ref. 17: p.112]

Figure 4.9 ORACLE Component Block Diagrcm

and data fiells, and information about users and their data
access privileges [Ref. 17: p. 111].

The table, row, and column definitions are assijned
dvnamically when they are created. Any modifications to the
database are automaticaily entered without the need for the
desigyner to reorjanize the database or recompiie the
existing programs [Ref. 17: p. 112]. The lictionary also
keeps track otf the views of all tables, who created the
view, and who has access *o 1it. A view 13 a restriction

placed on a tabkle so that only selected columns and rows are

b3
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visible to selected individuals. In other words, the data-
tase designer can specify what tables 4 user can see, and
within those tables, what columns and rows that nuser car
see. This feature aliows information to ©pe hidden froo
those individuals who should not have access to 1it. All
security and control information on data and users are hept
in the dictionary.

The third component of ORACLE is the kernel. The
kerrnel allccates resources for ORACLE in the same manner
that the operating system allocates resources for the
computer system. The following paragraph, [ Ref. 17: p.

113], best describes the kernel:

The kernel automatically reallocates and reuses space
from a central storage " pool to optimize thas physical
location cf related data 1tems within the database.l In
addition,  the kernel dynamically wanages ail ORACLE
buffers, using an LRU (LaSt Fecord Update] caching algo-
rithm_to maximize reuse of core-resildent ianforration The
xernel also enables ORACLE to support multiple concur-
rent ratch and on-line terminal updates and  cueries to
the database. It can overlap I/0 operations up to the
limit of the hardware configurations.

4. SQL

S5QL is an English-like language that supports five
functions: query, data definition, data manipulation, data
control, and host language coupling. The English-like char-

acteristics of SQL are ideal for non-procedural Jueries of

the database. The wuser describes what he/she wants usingj
Englisn terus, such as shown in Figure 4. 10, and ORACLEZ
formulates a procedure to find the desired data. { Ref. 18:
p- 562]

The juery function relies on ‘an operation calie?
mapping for its success. Using Fiyure 4,10, the concejt of
mapping is that a known guantity (RUIC = 29604) is used to
find a desirei guantity (S5N and Last Yame) from a relation

.. N - Vood, S .. . .
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SELZCT SS5N, NAMELAST
TRCA NAIZ ,
FHIEE RUIC = 29604,

Figure 4. 10 Non-Procedural Language

or tatle (NAME). The three basic terms used for Jueries are
SELZCTI, FERCM, and WEERE. SELECT is used to declare thne
desired information, TROM glilves the relation(s) to be

searched, and WHZFRE provides the known fact that must be
satisfied by the desired data. Figure 4.11 rfrovides sone
tasic examples of the gquery <zfacility. For a more detailel
discussicn of SQL, consult references 17 and 13.

The data definition languaJe (DDL) is used to define
tables, rows, columns, views, indices, and clusters (indices
ard clusters are discussed later in the section on improving
system performance). The data definition language faciiitv
is primarily a tool for the database designer. However,
once the database 1s installed, the DDL can be used tv the
user to adapt the system to meet the needs of *he dvrnaric
envirornment it is sufpporting. This facility Jescrites the
data structure that will be used by the other features of
ORACLE. A data structure must first be defined with D2DL
vefore 1t can Dbe accessed by the other 3JL facilities.
f17ure <+.12 1llustrates now two of the most common teras are
nsed. The two exam.les are self-explanatorv since thev ac=
Znjylish-1like. The number 1n parantheses 15 the maxinoun
nunber of spaces that a particular data rfield can occupy.
NOT NULL 1is the 39l method for maxinj; a field aarniatory.

The data manipulation langyuage (DOML) allows users to
chanje tre value of Jata stored 1in the latavase. There are

*urwee operations that can be performed: insertiorn, delet.on,

A
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1. Nested Wapplng—— ind the SSUW anl Name o0of all
Reservists in the Houston area

SELECT SSN, NAMELAST
FRCY NAME
WHERE R0IC IU
SELECT &UIC
FROM RESERVUNIT
WHERE CITY = 'HFOUSTON';

k)

. Count--How manz different 2NZC's are there at
UIC 296047

SELECT COUNT (UNIQUEL PNZIC)
FROM NAME
WHZIRE RJIC = 29604,

3. Join--1 join oreration must occur when a Juery
returns fesulte from more thanm one table. The
icin operation is implicit.
ahat afe the SSN's and RUIC's of all reservist's
naving NEIC 06127 (NEC's are stored in two taoles-
VAMM Sag}ainc the PNZC's and NOBC_SNEC contains
the =

SELZCT NAWE.SSN, NAMZ.RUIC
FROM NAME, NC3C_SNZC

WHERE NAMZ.PNZICT= '0612!
CR NOBC_SNEC.SNEC = '0612?

Figure 4.11 ORACLE Query Function

CEZATE TABLE NAME
(35N _NUM3ZR {3) NOI NULL(
YAMELAST CHAE (20) NOT %JLi,
NAMIF CHAPR (14));
Figure 4.12 Data Definition Language
A6
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and update. Figure

accomngplished.

4.13 1iliustrates how

these are

1. Insertion
INSERT I
S
F
W
]

2. Deletion
DELETEZ M
kHZRE AU

3. Update

UPDATE N
T PAYG
¥dERZE SS

2eRasl= 5 15

—HO

=gl ]

™0 SPECIALIST

LECT NAME.SSN, NAME.EOUIC

0OM NAMZ, NCBC_SHZC

ERZ NAME.PNECT= 0612
MOBC_SNEC.SUZC = 0612;
B_RILLIS

C™= 323174,

1=

ADE = '05', DOR = 850115
= 123456739;

Figure 4.13

An insertion 1is used to to

tacle or to extract data from one table

another. Exampie 1 in

Data Manipulation Language

Figure 4.13 1lliustrates t

insert new data

into a

and place it in

he latter.

in thls case, tue S3N and Reserve JIC f£oI any ka2servists who

tave a

arnd rlaced Iirn the 532ECIA

tne oriyinal table now

*arple 1t was extracted

NZC of 00612 are

axtracted froa their current tatle

LI5T table. The data extr

exists 1in two

from and the new SPECIAL

acted from

tables--the original

IST table.

Notice trat this 2xanple 1s a query operation lirked witih an

insertion.
resuits of the [1ervy to

L delsation i3

e insertion

croviles a location

be degositeld.

15¢d to delete a CLOW 2T 10O
1

tabie. SXaapie 2 of Figjure 4.13 shows the delet
rows ftrom Yo IZTLLTS  Aikere tne Active JIC 1s 323

taios active 11t was ldecoaalscilonel) .

o’

for tae

ws <froao a
ion orf ail
14 (assua=
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Indexinyg can aliso be used to ensure that a column
witinln a table has a unigue value. In otner worils, a Jdata
elament may oniy have a specific value assigred to it orce
in the table. The primary use of this feature in our proto-
type is with Lue data element 'SSyt. We created a unigue
index so that a perscn's SS3N will only be listed once. This
eliminates the possicility of a @meaber's record FLeiny
entered more than once. If this were to occur, the data in
each record would be suspect. rigure 4.18 is an example of
Low Wwe created a *UNIQUZ' index for SSN on the NAME table.

Appendix D <contairs the 1list of indices used in the
prototype.

CPZATZ UNICUE INDEX 3SN
NAZT(SSN) ;

| O U ——

Figure 4.18 Indexing

Creating an in index improves performance but also
l.ilreases the awmount of data stored in primary =menory.
Adiitionally, 1f there are excessive 1indexes, each time a
record iz added to a table that 1s indexed, OJRACLF updates
sach. The more 1nlexes there are, the more work GRACLZT Las
o 10 to Xeep rthem current. This wiil slow Jowrn the entire

ysten. [Ref. 19: p. 201]

T
1

ustaring

Clusterin; of lata togetper ia  the saae  physical
pice 1s  a way of guaranteeiny rthat twWo  tatles tiat are
tten joirned togjether are also stored tojetiner. Clusterin;

¢ totaily trunsparent  to all  uwevli s agalnst the Jdaca.




Sy oy 2B 2SR R T T W T YT Y T W TR T W T T W e T

L) Consistency checks-—-used to ensure that values in
certain data fields are valid in relation to
entries in ctner data fields. This 1s also done

within one record or between records.

F. INPROVING SYSTERM PERFORMANCE

3 reiationai database system can be inefficient whern
data from vervy large tables or £from several tables 1is
retrieved. I there 1is no plan for storing related data,
each searcn through the datakase must look at every recori.
In Jdesiyning our prototype, we developed a plan that limits
tiie nunker of records that are viewed pefore the corrtect cne
is  fournd. “his is done in ©ORACLZ with indexirnj ani

cilustering.

1. Indexing

Indexing 1s used to gquickly locate the pages® oI the
cdatalase that contain specific records of a table. The
PACLE index is the same as the index in the back of a text-
Hook. It provides a means of findiny subjects withou
looking fpage by pajJe througn the book. The index 1in a
15 orjarized 1n alplkabetical order ard allows you to Ziad
all iaocidences oI the desired subiect.

The indexiny system of OFACLZ uses this sape .rin-

b

1

ciple.

3]

t uses its indexes to locate pajes on  disk that

contain th

fus]

lesired records. This is an excellent way to

~

storten tne time it takes to exectut2 a querv. The 1lndex

Ui

e
el1minates the need to search the entire database tc locate
the

t.e lesirel recori; c¢nly the paye where C£COord Lesides

C.
n

re

st e se€drched.

4]

?Database  pajes are puysical areas  on, disen :
ces that aoldl tlhe data in the datacase lire vaser ;14es

= .2
I the 1nformation in 4 bonk. [Ref. 19: p. 197

0
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ORACLE Jdoes not have the ability to verify that Jata

contains a prescrilted pattern. For example, EBSC has a
pattern cof four digits and then a letter. %e can not check
that this pattern is adhered to at input time.

Consequently, RBSC is specified as character, with a maxiacum

of Zive spaces in the data elements dictiomnarv.

3. PReasonableness Checks

The final <check 1s a reasonablerness check. After
the transaction 1s confiraed as vaiid and the format is
correct, we must check to see if tae value of the input lata
falls within reasonableness constraints. For example, for a
two-day Weekend Training (HET), we Jo no*t want tine number of
driils entered to be greater than four. Oracle supports the
following reasonableness checks:

1. Fleld Constraints--Zach of tauese three are accom-
plished in ORACLE with the Interactive Applications
GCenerator mentiorned earlier.

a) kangje--checks the upper anld lower limits of tha
data entry to ensure they are with in acceptable
pounds.

b) Completeness--used to ensure that manlatory fields
have beern assijned values and that fields with a
set number of characters nave been completely
filled in.

c) Cole--used to verify that the contents of a data
field coxntain a code that 1s aathorized in a list
of current codes.

2. Interrscord/Intrarecordi--Each ot these are also

accoaplished witrh the Interactiv

Gernerator.

a) Completeness cinecks--usel to easure that certair
Zieldis are filled 1in as a result of entries into

other data fiellis. This oceurs witain a recorl

ard bhetweern records.




2. format Checks

_—_——— e

Format clecks ensure that the data to ke entered
coniorms to certain pre-defined «criteria describirg the
physical structure of each data item. JQPACLZ accomplishes
this througih its active Data Elements Jictionary.

The data elements dictionary for our prototyrpe 1is
contained at Appendix A. It lists the the data field narme,
its type (number, character, or date), 1ts length (this is
the maximum length allowed), and whether the field is manda-
toryv. Null means the field can be blank; Not Null means it
must be filled. A field may Fte of type ‘'character' evern if
it contains only numerics. The choice is based upon whether
arithmetic will Le performed on the data £field. Arithmetic
operations are not permitted on character type fields.
[Ref. 21: p. 8]

The data elements dictionrary will periorm the
foilowing format <checks on all data input transactions
automaticaliv:

a) Length checks--ensure data does not exceed the maxinmum

prescribed number of characters.

b}y Chraracter-type checks--ensure data 1s of the
prescribed type.
In addition to the Jata elenments dictionary

enforciny crescribed format, our prototype has a series of
input programs that contain additional format cnecks. These
jrojraas, created with the Interactive dApplications
Generator, allows the input ofperator to execute a "screen"
that aids 1in the input process. Appendices B tarough 7
contair a vpicture of the screens anl the 1nteractive
prodrams that create then. These 1nput screens enforce the

criteria that there must a fixed number of charicters.®

.®for exaaple, RUIC wilil aiwavs contain five nuaters, S3N
wil: always contain rine niambefs, 2nd STATZ will aiways
coataln two characters.
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feature «called AUDIT TRAIL that 1is supposed to record

certain eveats. The designer was to specify what events,
such as unauthorized access attempts, woulld trijger tae
audit trail. The audit trail would tnen take a picture of

what happened and who attempted it.

After a futile attempt to implement this feature, we
contacted ORACLE, INC. and were told that the feature diad

not work and was no longer supported. This is a weakness of

some sigaificance, but not fatadl. This shortcoming was

partiall offset by procedures designed to protect

datatase.

E. DATA INTEGRITY

Data integrity involves the correctness of Jata.

the

The

purpose of enforcing data integrity rules is to ensure that

correct data 1s entered into the Jdatakbase and that

it

remains correct while there. The technijues to enforce Jlata

integrity are transaction vaiidation, £format checks,

ani

reasonableness checks. [Ref. 20: p. 218]. e will discuss

what each is and how they were implemented in our  rototy;e

usiny OXRACLZ.

1. Transaction Vvalidation

A transaction vaiidation is <concerned with ensuring

that* an input or modification 1s authorized. This

was

liscussed 1in great detail in the Data Security secticn.

ChRACLE enforces tais with the trivilege facility.
transactions authorized by the owner of the tavle
aliowed (refer to Figure 4.16). Proper security 1is

first ste, toward scund data irntegrity.

gniy
are

the




CRZATZ VIEW CPS AS
TIECT NAMELSSH,NAMEILAST,NAMEF RANK_OR_FRATE,DOR
CLRACCESS,ADDEESS,CITY,éTATE,Z;P,HOALPHOQ
FRCH NAME, RIJIC_BILLETS

Figure 4.17 Alternative View of Data

listed in tuhe two SZLECT lines are gyataered for the indivii-
uals whose S3K8's were <collected from GRUIC_BILLETS. This
iuformatiorn is the subset called the CP2S view. Trhe view
does not pnysically contain any Jdata, so0 creating a view
does not mean storing the same data twice. This would rce
very inefficient and present some difficuit data maintenance
probiems.?

The procedure in Figure 4%.17 shoulid be repeated for
each department. The view is created witn tne department
Lead as the owner and controller of all privileges. The
department head ~an look at the entire NAME table (by using
the SELECT option sShown in Figure 4.16) Lkut can only aanipu-
late the data in the OPS view of WAUE. This arrangement
allows the command to maintain control of the entire data-
Fase and qgives the derartment head freedoam to amaanipulate his
subset of the Jatabase.

Jow that we nunava described how this prototype
protects tue data from unautnorized access on several
levels, we aust briefly discuss aow an unauthodrized access

atterit car Le Jdetected. The latest version of CRACLE Las 2

Storiryg tae lata twice about tue same person would aean
that 1f the data was changjed, it would Lhave to be updated 1in
two places. The Qverneai requirel to 1o this would renier
views use€less. This does no* occur.
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privileges on all tables and the authority to grant those
privileges to others.

The middle level shows the set-up for 1aiddle level
managers, such as a departaent head. Note that Seeger ;
(acting as Operations department head) has less privileses
than the upper level. Additionally, he has only limited
authority to grant privileges to others. ]

The lower level of privilege options is for those
individuals who perform record input and update. These
individuals have update and insert must receive their privi-
leges from an authorized user in the upper two tiers of the
privilege schene. This ensures privileges are controlled
at a high level and that managers know who have access to
the data in the datarase.

Note that only the upper level has the lelete privi-

P VPIrE B T a

lege. This privilegye is reserved for this level because we
are not allowing any deletions in our database prototype.
If a record is to be deleted, the input operator marks the
record for deletion and the person holding DJBA privileges ) 1
will periodically move the deleted records to a history
file.

bl

The security mechanism for records, data fields, anAd
data field values is the view. A view is a lojical parti-

tioning of data so that the user only sees a subset of the

MUY U W e

table (or tables). A view 1is like a window in a building. :
It alilows people to look at only a certain portion of what's A
inside. Vhen a view is created it allows specified people
to see portions of the database.

Figure 4.17 shows how a view was created for the

prototype. TLis view allows the Operations department hnead

to see only the Operations department subset of the table
"NMAME." This view reguires gjathering inforaation from two
tables. First, all SS¥'s from the RUIC_BILLETS table with a

pepartment of 'CPS' are chosen. Then, all the data fields
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that logically restrict the data that a user <can see. We
will discuss each of these @mrethods in the following para-
graphs, using examples from the prototype.

The use of privileges to control access was
mentioned briefly in an earlier section. To review, the
following privileges can be granted (or revoked) by thae
owner of a table:

a) SELECT
b) INSERT

c) UPDATE
d) DELETE
e) ALTER
£) INDEY

g) CLUSTER

When a user attempts to manipulate the data in a
table, ORACLE will first verify that the operation Las been
authorized bty the owner of the table. If that particular
privilege has not been granted, ORACLE will uwuot allow the
operation and generate an error message saying that the
table does not exist. In other words, if an unauthorized
operation is attempted by a user, ORACLE wili mask the table
as if it cdoes not exist. The tab.e is blocked by the systen
from unauthorized access.

It is the responsibility of the owner of the table
to «carefully grant privilejes to selected users. Zach
users' reeds mpust be analyzed on a case basis. fach privi-
iege granted rust be Jjustified before it is granted.
Granting of privileges must be closely tied to jok reguire-
pments. Figure 4.16 shows three levels of privilege options.

The upper level 1s for the database administratcr.

In the rprototype, Winslow serves as the DBA® and has all

&In actualiity the DBA _has more privileges than_those
showr.. This p;oﬁoty”e was Jdesigned on ORACLE installed on
the Computer 3Science fax 11/780 and a computer science staff
member retained full DEA privileges.
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Winslow now has access to all application programs
and facilities tuat are available to tae user under the V¥S
operating systen. de chose ORACLZ in our example and typed
"ORACLEY next to the "3" pronmpt. The "$" appears as a
prompt at all times when you are in the 74S environment.
Winslow then types "UFI" (for User Friendly Interface) to
enter that particular facility. UFI i1s the primary means
that a database designer or user talks to ORACLE using tae
Data Definition, Data Manipulation, and Data Cortrol
languages.

CRACLE regquires the user to log on again so that it
can check its own 1list of access privileges for proper
authorization. This is a two-tiered process. First, the
username/p2ssword combination 1s checked for access to the
database itself, An authorization failure will result in
the user being asked to log on again (in case the user typed
the information incorrectly). ORACLE will tolerate two such
failures and will exit to VMS if a third occurs. Iz
successiul, the message shown in rigure 4.15 will appear,
foilowed by the "UFI>" prompt. We show how to enter the UFI
facility, but the lcg on procedure for all of the ORACLE

facilities is the sanme.

u. Data Access

The second tier of user aathorization Cross-
references the username against a table that records who
owns wWwhat tables and who has been granted privileges on
those talles. This is an extremely powerful feature of
GRACLE that provides a high level of securit; on the 1lata
resicent in the datatase.

Thls security mechanism operates at the table,
record, data field, and data field value level. It works
usiny two diiferent methods; throujh the control of privi-

iejes granted on a table and *hroughk the «creation of views
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on' to the VMS operating system and ORACLE database manage-
ment is shown in Figure 4.15 . T'he user must type in his
name and then his password npext to the appropriate prompts.
This action places the user in the operating system environ-
ment. In this case, Winslow has successfully logged on to
the VAX 11/780 computer and the VA4S operating system. Note
that a string of X's appear where the password 1is typed.
This is an additional security feature that hides your pass-
word from anyone looking at your screen. In most cases, the
password would be invisible, but we show 'xxxxxx' to indi-

cate a masked password.

You are connected to VAX/VMS 11/739.

ENTER USZRNAME: HINSLOW

ENTER PASSWORD: XXXXXX

Welcome to the C.S. Pepartment's VMS 3.7 systen.

Current Software Versions: VYMS 3.7 FIJRTRAN 3.5
PASCAL 2.5 CRACLE 4.9
5 ORACLE
$ UEI
ORACLE Jt1¢1t1es, Cop;rlght(c5 1975,19890,1981,1982
UFI version 3. - on Tue Jan 29 18:46:24 1935
Connecting to: ORACLE V4.0.12 - Production

ENTER USERNAME: FINSLOFW
INTER PASSWORD: XXXXXX
UFI>exit

logged off frcm ORACLE.

Figure 4.15 User Authorization (Log on) Procedures
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protected from unauthorized wusers and the data anust bLe
logically partitioned so that oriy those users who hLave
access to the database and the need to know are authorized

to see specific data.

2. Navy AD2 Security Program

OPNAVINST 5239.1A (DON BADP Security Manual) requires
a comkination of hardware, sof tware, and administrative
procedures to protect data from unauthorized disclosure,
modification, or destruction. Adequate protection is also
required when the system is distributed or allows nultifple
users. RTSS is such a system and ORACLE accommodates this
reguirement with a lock out feature that will not allow a
user to access a record that is being used Ly another user.
This elimirates the problem of two users changing the same
data and only the last of two being recorded. with lock
out, e€ach user sees the current data in turn and knows what
he 1s changing.

This instruction also «calls for an audit trail for
cases where the data is of a sensitive nature. As Will be
discussed later, the ORACLE audit trail feature 1is not
supported. With this exception, ORACLE can compiy with

these DCN guidelines for ADP security.

3. Database Access

The first barrier for stopping unauthorized access
is the conputer center door. Physically limiting the fpeoile
who enter the terminal room can help stop some unauthorizei
accesses. However, 1if the size of the organizaticn or the
number of users is large, this can be a time-cornsuming,
expensive, and 1ineffective method of enforcing access
limits.

The most common method of access authorization

involves using a password scheae. The process of 'logging
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SEL 0 el e gl il
e -

s g

GPANT SELECT, INSERIT, UPDATE
ON NAME

TQ ADAMS

WITH GRANT OPTION;

Figure 4.14 Data Control Language

The final function of SJL 1is the host language
interface. The host janguage interface allows SQL state-
ments to be included in FORTRAN, CO30L, and C prograams. A
precompiler (part of the ORACLE package) intercepts these
statements and converts them into valid statements of the
host language. The host language interface and precompiler
may be used with a Dpain menu to make entry into ORACLZE's

facilities easlier and more user-friendly.

D. DATA SECURITY

1. JUnauthorized Access

The Naval Air Peserve prototype must have tne appro-
priate security measures built in to minimize the risk of
ui.aut horized users viewing, nolifying, inserting, or
deleting data. There rmust be security provided to protect
ajainst unauathorized access frow rtoth local and rermote
sites. The remote site considerations involve securing
copmunication 1links and transmission lines 1n a mauner
Appropriate for the iniormation that can be accessed. We

will not address tihis aspect of security as it is beyond the

scope of this thesis. additionallv, we will not address the ’
area of thysical security of the computer installiation.
Frotecting the datalkase and the Jdata are two
distinct 1issuss we will deal with. The database nmust be
»
63
q
_____ PP U U P Dy Rttt




v T W W TR R m—— W T——— % n — T——— . a ﬁ—vT

. 4
‘ )
[ An update is used to change the value of one or zore
> data fields in either single or multiple rows. Example 3 of
i‘ Figure 4.13 shows how to record tae promotion of the member )
L with S5N 123456789 to Commander (paygrade 05) and Lis Date
. of Rank to 15 January 19865. ]
- The fourth function of SQL 1is data «corntrol. The ,
ii data control language(DCL) enabtles the user to specify who )

will have access to his/her data and to enforcs data integ-
rity constraints. The phrase ‘'their data' implies ovnership
by the user. In fact, this 1is the case. The person who
creates a table, ‘owns' it and has the authority (ani
responsibility) to designate who else can interface with
that table and its stcred data. The £ollowing privileges,
[Ref. 19: p. 182], can be granted by the owner of a table:

a) SELECT--data in your table. 1

b) INSERT--rows in your table.

¢} UPDATE--columns in your table.

d) DELETE--rows from your table.

e) ALTER--the numker of columns in your table or thae )

characteristics of a colunmn.
f) INDEX--create an index on a column of your table.
g) CLI'STER--your table witlh other tables.

The owner of the table has the authority to grant or 1
revoke any or all of these rprivileges. The owner can also
grant privileges to all users bLy using the term PURLIC. g
Additiomnally, 1f the owner specifies GRANT OPTION when he
grants privileges, the recipient of the privilege can grant
that privilege to <cthers. A exaaple of 3lata controil
languade is shown in Figure 4,14 .

iLe use of the data control facility to ernforce Jdata
integrity is essential to the development of a4 Jatabase
maintenance policy. This is discussed in detail in the

section on data integrity.
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This is a way of shortening the time rTojuired to joirn the

data of two tables wh~. responding to a user-generated

query. [Ref. 22: p. 25]

Figure 4.19 shows how we <created a cluster to store
the two tables together where 'RUIC' for each 1is the sane.

The cluster i1s <created first, then each takle 1is added to

it. Notice that it is a three step process.

1. CREATE CLUSTER PUICZ_AUIC
(RUIC NUMBER) ;

Cluster Created. *

2. ALTER CLUSTEER ERUIC AUIC
ADD TABLE RESERVINIT
WHERZ RESERVUNIT.RUIC = KUIC_AUIC.RUIC;
Ciuster Altered.*
3. ALTER CLUSTER RUIC AUIC
ADD TABLE RUIC BILLZETS
KHERE RUIC_BILLETS.RUIC = RUIC_AUIC.RUIC;
luster Altered.*

* indicates respcnse from ORACLE

Figure 4.19 Clustering

All records from these two tables where the

i35 the same wlll be stored together so that retrieval will
ce faster. Tnese two tables were <clustered because
gueries that #will bDe routinely generatel will involve data
atout the RUIT that is contaired iz toth tables. A cluster
is more efflicient thar am index 1n this case because oxnly
ore search aust be accoaplished to  Iini the data 1in

tables. An index would only locate thne pagje that

records are on in two different tables anl <thsn eacn

have to re searched.
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G. FKRECOVERY

There is a degree of risk irvolved with storing informa-
tion about an organization in a computer. Computers stop
unexpectedlv, disk heads crash, dperators dropr disks,
proyrams have tuys, people input incorcect data, ard proce-
dires are 1ignored [Ref. 16: p. 415]. These occurrences
(caliled media failures) «can not be allowed to stop or slow
down the organization. The data must be reconstructed to
i1ts original state. The most commolr way to ensure that the
datarase can be reconstructed when some catastrophnic event
occurs 1s a recovery schene.

Y. Alfter Image Journal

The scheme OEACLE uses is roll forward recovery.

3

CRACLZI uses an AFTEZR IMAGE JOURNAL to implement this rolil

forward schere. Eecovery i1s made possible by keepiny a

separate paralilel journal of each transaction written to the

database. 1 physical record of all changes to the database
is produced ard this can be used to reconstruct from the
point where the loss occurs. After JImage Jourmnaling 1is

comp letely transparent to the user. [Ref. 22: p. 26]

The procedure is as follows:
1. GCFACLE records each event that modifies the database
and places it into a fiile.

2. when the journal yrows to a certain size or after a
specified period of time, the files are coried Lroc
diskx to tarpe.

. Fach {ile is given a seguential number to estaklish
the correct order of each occurrence.

4. dher a media £failure occurs, the last copy of the

latatase known to be good is retrieved. Tae first
After Image Jourmal that was created arfter this gool

copy of the Jdatabase 1s then applied. All frer
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Iimage Journals that were created after this first ore
are then applied 1in order untii the dJdatalkase 1is
completely reccnstructed.

An effective recovery scheme usingy proven software
and rehearsed procedures 1s essential to the operation of an
organization taat maintains its files on a computer systenm.
The rell forward recovery technigue that is implemented in
CRACLE is an effective method. The After Image Journals
that are created provide a fairly low-risk means of ensuring
that database integrity can be maintained, even in the event
of media failure. The key to effective recovary is in the
procedures established by the computer center management.
These procedures must be practiced prior to a media failure

so that when one does occur, its impact is minimal.

H. REPORT WRITING

A modern latabase management system must have the facil-
ities to process reports for the organization. It must be
akle to deal with straight text and a combination of text
and datatase guery results. This feature can relieve an
organization of much of 1its oiqg, outdated programs that
extract data from many sources and presents them in report
forrat. Because the data is consolidated in one datatase,
these rerorts are usuvally easier to write and, aore impor-
tantly, easier to maintain.

ORACLE has a facility for text formatting and report
wCiting that is capable of datatase retrieval. There 1is an
interactive feature that allows inputting a value for a
variatle before the data is retrieved and formatted. This
is particularly useful when a report is keing prepared for a
reserve Unit and the computer operator supplies the RUIC
refore the data is retrieved. It can also be used for a

document for an individual reservist by supplying their S3W.
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Ve attempted to develop several reports that were repre-
sentative of those in existence for the Reserves. In
general, we found the report writer cuaktersome and difficult
to workx with. For a series of reports to be produced, the
computer operator must issue several commands or write a
program in either COBCL, FORTRAN , or C. Use of these
languages is what we are trying to eliminate; this 1is a
negative factor in many of the fourtn generation languages
toda y.

In each report we attempted, we discovered an apparent
"huyg" in the ORACLE software. This problem has been encoun-
tered Ly all those we know who have tried the report writinjg
facility. This is not to say the data can not be accessed,
for the query facility in the User Friendly 1Interface can
accommodate short, simple reports. But the problem 1is a
major oktstacle 1in ORACLE's consideration as an integrated

database management system for the Naval Reserve.

I. ORACLE'S GRADE

ORACLE is a relational database management system that
provides a fairly easy means of developing a datatase proto-
type. Zts active data elements dictionary is an excellent
feature that aided us as designers and gave us a large
deyree of flexibility when changes were reguired.

ORACLE has the necessary security, data integrity, and
performance ennancemnent features to satisfy this application
for the Naval Ffeserve. In generail, the features listed on
pajes 535 and €0 make this system a desireable product.
However, the problems noted with the report writer feature
are critical 1in the choice of a software systenm. If the
support for tuis feature is improvec and the problems are
corrected, thern this product would pe a (ood cholce Ifor the

Yaval Reserve. A caution--this thesis did not s=2t out to
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evaluate the software market for dJatabase systens. In
critiquing ORACLZ, we are not comparing it to other systens
for performance or price. That analysis must be completed

before an informed selection can be made.
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V. CONCLUOSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

After eight years of planring and liuplezerntation
efforts, RISS is not getting the job Jone. Th  outlook Zor
a new contractor to effect a @ajor Lr=akthiroi,n O5nL a system
that uses 01id hardware and ancient (pby todis's standar is)
software 1is gria. The Navy tried to u.4rade just the
training soitware and failed. Substantial projress towaris
the goal of an integrated trairing ard mobilization database
for the Reserves cannot occur using the present technologyy.

At CNAVRES, manual intervention is still a must in crder
to oftain training and mobilization data. RTSS {Air)
remains linked to a fourteen year old ATSS system whose
software still carnot transfer records from one site to
another. Software updates are late, insufficiant, or non-
existent. The functional sponsorship for the entire systen
lies elsewhere. RTSS (TM) is dependent on an IMAPMIS AIS
that is in need of extensive revision, again by a furnctional
sponsorship outside the Reserves.1!9 The RTSS systems are
redundant and poorly Jdesigyned. Progress since inception of
the systems has been glacial.

The skeletal staff at Code 46 is determin=sd but help-
less. Cverwhelmed with milestone management, they lack the
time and budyetary ccntrol for elfective AIS strategic plan-
ring. They recognize the need for redesign of the software
away fron tne current svstem and applications software, bDut

have not yet Leen successful in converting those needs into

10Code 45 (Mobilization/keadiress was extremely frus-
rated with the state of AUP support for his needs. Fis
“T55/I%APMIS experlence nas served to make him adamant that
ry future ET 55" mus+ not be associated with or dependent on
ny other svstem. (Ref. 22]

Ulrﬁ'
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PON itens. Money for ADP has Dbeen cut back ir past years.
Virtually all ADP funds are being funnelled into maintaining
the current inept system. Innova.ion has no priority on the
mobilization battlefield.

Code 461 1is presently trying to £ind the nmoney to
convert the file structure of RTSS from the XSTS/Z operating
system to tue VMS operatiung systen. This 1in-house, 1i.e.
non-¥AVAIR, effort will take considerable contractor
support. A PDP 11,45 stands ready at New Orleaans for
research and support in the conversior efforts.

The DDN problem must also be resolved. Conversion of
the current system to allow terminal to hLost processing orn
the DDN 1s still an 1issue. Estimates for initial protocol
conversion f{or the &KSTS/E operating system by various
contractors have ranged from $150,000 to 3300,000, with
approximately 350,009 regyuired annually <£for maintenance and
support. Yet wide area network interface products already
exist for VAX(VMS) machines, and the progress in local area
networks for microcomputers such as 2-150s yields a new
product monthly. The major studies cited previously in this
document have looked at both Navy and Reserve AIS prchlems
and cdetermined that cumbersome redesigning efforts on obso-
lete systens are a waste of valuable resources.
Off-the-shelf technology is available today.

All of these 1issues and gquestions can best be resclved
Oy those trained and experienced in dealing with then. The
inforamation Age 1is a reality whose workinys are fast
tecoming the modus operandi for the Navy's business. The
fields of networking, office automation, database manage-
ment, and requirements analysis are full of pitfalls in
which to lose valuable time and aoney. More and more
dollars in the ADP world are goingy towards the labor costs
of software maintenance, and less dollars for hardware that

is becoming cheaper and more effective. Outside contractor
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sourcing for soltware services has become a way of life for
the XNavy. fet, £for the cost of some additional ACDUTFA
drills, the Reserves have many of those resources readily
available. There are many 1individuals wko are not only
skilled in the intricacies of AIS a1anagement, btut well
versed in the unijue needs of the Reserves. The Information
Systems Support Unit must be implemented if the IFeserves are
to efficiently and effectively plan for the automation of
rd4ining and mobilization.

Software prototyping using off-the-shelf fourth gernera-
tion  query and Jdatabase technology 1is fast becoming an
tcZertable aiternative to the lengthy and complex netnod-
0.1y traditionally used. Certainly, no systsa can hoje to
e free froa potential error. danagement mwmust still
controi, coorlinate, and plan. 7Jsers must work closely with
developers nntil the're skilled enough to go it alone. The
rrimary advantage of prototyping is the ability to jet
resalts quickiy, anid then to continually change as protliems
arise or, more likely, needs change. This cjycle of feeddack
anl change is not available wusing the software and reguire-

ments analysis techaiques of the past.

B. RECOMMENDATIONS

Several alternatives face the Reserves is they attexpt
to Fix scme rather extensive AIS probleas:

1. The ceserves could simply continue on tue Dpresent
cource of lettirnj the Active Navy design ané iapie-
sent 4 foilow-cn system, as may be the case with the
present Source DJata Systeam plans and efforts. The
feserves Wwill have to live with wha"ever that systen
Lecoges, and L~ 15 only now in  the planning stajes
for inclnuding hReserve reqguirements. Yowever, there

1s 4 Dnotavle ristory of tahe “eserves taking a Lack
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seat when 1t comes to sharing comuaon resources; the
hand-me-down nature oI support received from ATSS
Facilities by sharing PTSS sites is painfully appli-
catle. The delay before SDS implementation also
means another five years (approximately) of chaocs in
handling training and mobkilization data.

A major effort could be made to redesiyn the current
applications software and file structure to run omn
the nore efficient and DDY compatible VAZX (VMS) hard-
ware. In terms of dollars and results, this would
probabiy be the cheapest way to 'fix' the present
disarray of aprlications. It would leave just that:
a 'fixed' antiquated system of arplications with a
database system that is really a file ©®management
system and nas little or no room for expansion or
major changes.

Re-designing with both new hardware and software is a
third option which is not overwhelmingy when manage-
aent acknowledges that they still must do things
manuaily. This option brinys to the Reserves the
functional =sponsorsaip of a system of their own.
Design from the begirrning can best serve their cwn
unigue needs, both present and future. Field plan-
ning teams, under the guidance of an I3S3 could
gather and forward a set of initial rejuirenents for
a prototype. The basic regyuirements of DON,
VAX {VMS), and (large) microcomputer compatibility can
pe met by several products on tae market today. A
benchmark or standard cculd be developed by the ISSU
for a competitive runoff of the eligible fourtu
Jeneration languages. The I5SU could then pick a
candidate to buy for their prototypimg tool, and the

Reserves would be on their 4day to the 1980's.
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we are naturally biased iu the selection of the third alter-
native as our own recomnendation. Our efrorts at proto-
typing are only the first iteration and much remains to be
Jone. 7e were disappointed with tane lack of support we
found in the report writing facility of the ORACLE software
package, but were impressed with the ease of prototyring
using a relational software package. The next step in tais
effort should be to develop report writing once the bugs are
fixed. Additionally, experimentation with a medium-sized
database to evaluate the efficiency of the system is neces-
sary.

The 1ISSU and prototyping wiil go a long way towards
bringing the Reserve manajer of today some meaningful AIS
icadership and technclogy. The recent upgradiung of 0P-945
(Informatior Systems [ivision) to a flag billet, and the use
of new software poroductivity tools at NM2C-4 are indications
that the Navy means tusiness in 1its 'Battle of the Byte'.
4e strongly urge the EReserves to take note, take nheart, and

aove towarld a sounder and stronger AIS future.
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APPENDIX C
PERSONAL INFORMATION SCREEN

*%*x%x %k THIS PRO
*%x%x%k GENERATO
%%k %% PEESONAL
*%x%%k THE COMP
Egllcatlon Title
E ONAL INFORMATION
;ORACLE workspace size :

r(’. wowewius

:Block name / Description

PERSNAME

Table name :

hanz ) ) )

;Check for uniqueness before insertingy /N :

]

e

Dlsplay/Buffer how many records :
°1eld name :

o , ,
éLength of field / Display length / Query length
§Is this field in the base table Y/N :

éls this field part of the primary key Y/N :

U)---

ge of field :
ER

;Field tc copy primary key froam :

;Default value :

iPage :
:Line :

4

:Colunmn :

35

Promg :

8oc. Sec. No. .

;Display prompt above field Y/N :
n

;Allow field to be entered Y/N : ]
%SQL>

;Is fieid fixed length Y/V :
?Auto jump to next field Y/N : 4
¥Convert field to upper case Y/N : 1
&Help message : ) ) ] y
rrnter Member's Social Security Number_ This field is mandatory!
;Lowest value :

;Highest value : 1
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....................

.u.----;.-“-‘.'u'-"g;‘"--M- - N P vy P

:Field name :
ﬁAu 53

de of fielld :

i%ength of field ,/ Display length / Query length :
:Is this field in the base table ¥/VN :

;Is this field part of the primary key ¥/ :

h-

oo b

;Default value :

iPage :

éLine :

igolumn :

i rot Fade _

;Display prompt above field Y/N :
?Al ow field to be entered Y/N
?Allow field to be urdated Y/
¥SQL>

;Is field mandatory Y¥,N :

¥Is field fixed length Y/¥N :
?Auto jump to next field Y/N :

4

Convert field to upper case Y/N :
Helr message : . .
ﬁnter Member's First Name - This field is mandatory!
;Lowest value :
;Highest value :
Fleld name :
s field
e o- ield :
tHXE - ] .
iLength of field / Display length / Query length :
%Is this field in the base table YI/N :
ﬁls this field part of the primary key Y/N :
;Default value :
’?age 2
ﬁLlne :
jColumn :
ﬁgrompt :
éDlsplay rrompt above field ¥Y/N :
§Allow field to be entered Y/N :
éAllow field to be uidated Y/¥ :
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sSQL>

ﬁIs field mandatory Y/N :

§Is field fixed length Y/N :

§Auto jump to next field Y/N :
;Convert field to upper case Y/N :

14

sHelp message : | L .

Enter Member's Middle Initial-leave blank if unknown or NMN
;Lowest value

sHighest value :

sField narme :

NAMELAST £ie1d

sType or fieid :

&aiR _ .

§%ength of field / Display length / Query length :
sIs this field imn the base table Y/N :

&Is this field part of the primary key Y/N :

;:Default value :

iPage s
5Line :
:Column :
2 ongt
sProm :
iast Rape

;Display prompt above field YI/N :

?Allou field to be entered Y/N :

?Allov field to be updated Y/N :

¥SQL>

;Is field mandatory YI/N :

%Is field fixed length Y/N :
?Auto jump to next field Y/N :

{Convert field to upper case 1/N :

l!Help message : ) ] )
Entef Membef's Last Yame - This Field is fandatory!
;:Lowest value :

;Highest value :

;Field name :

RANK_OR_RATE

;Type of field :

EHAR ] .

éLength of field / Display length / Query length :

éls this field in the base table ¥Y/N :
éIs this field part of tLe primary key Y/N :
;Default value :
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iPage H
sLine :

J]

:Column :

50

iy e |

;Display prompt above field Y/N :

gAllow field to be entered Y/N :

¥Allow field to be updated ¥Y/N :

?SQL)

;Is field mandatory I/N :

?Is field fixed length I/N :

?Auto juap to next field Y/¥N :

?Convert field to upper case Y/N :

¥Help messaje :

Enter Membei's Kank or Rate- LCDR, CAPT, ABHCS, BM2,
;Lowest value :

;Highest value :

igigty e

égxge of field :

iLength of field ,/ Display length / Query length =
;Is this field in the base tatle Y/N :

;Is this field part of the primary key Y/N :
iDefault value :

iPage H

%Ll?e :

égOLumn :

FronE” -

%Dlsplay prompt above field Y/V :
;Allow field to be entered Y/N :
;Allow field to be updated Y/N :
$sSQL>

;.s field mandatory Y/N :

;Is field fixed length Y/N :

;Auto jump to next field Y/N

ie s b e

;Convert £ield to upper case Y/N :

e

;ilelp message : | .
A- Active, D- Awaiting Deletion
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sLowest value :
;iighest value :
Fleld name :

e or field :

§7RE
éT
g%ength of field / Display lengta / Query length :
§Is this £ield in the base table ¥/N :

ﬁIs this field part of the primary key Y/N :
;Default value :

yPage :

ﬁL )
jkine :

10
irroef * .

;Display prompt above field Y/N :
%Allow field to be entered Y/¥N :
%Allow field to be updated ¥Y/N
gSQL>

;Is field mandatory Y/N :

?Is field fixed length Y/N :

N
§Auto jump to next field Y/N :

:Column :

%Convert field to upper case Y/N :

;Help message :

Bnter Membef's Street Address- This Field is Mandatory!
;Lowest value :

;Eighest value :

;Field name :

¢ITY

gxge of field :

igength of field ,/ Display length / Query length :
§Is this field in the base table Y/N

;Is this field part of the primary key Y/N :
;Default value :

‘Page :

ﬁLlne :

:Colunmn :

10

;Prompt :

Clty .

;Display prompt above field Y/¥N :

¥Allow field to be entered Y/N :
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EAllow field to be urpdated Y/N :
:SQL>

;Is field mandatory Y/N :

ﬁIs field £ixed length Y/N :
%Auto jump to next field ¥/N :

éConvert £ield to upper case Y/N :

Eﬁ%ég ﬁggggg'S.CltY* This field is mandatory!
;Lowest value :

;Highest value :

;Field rame :

$mATE

-E ge of field :

jlength of field / Display lengti / Query length :
;Is this field in the base table Y/N :

§Is this field part of the primary key Y/U :
;Defauit value :

iPage :

1“J.ne S
jColumn :
éPrompt :

§D15y1a1 prompt above field Y/N :
§Allow field to be entered ¥/N
éAllow field to be ufpdated Y/N :
:SQL>

iIS field mandatory Y/N :
§*s field fixed length Y/N :
{

§Convert field to upper case Y/K

;Auto jump to next field Y/N :

;Help messa je . . .

Enter Hemkef's State- This field is mandatory!

;Lowest value :

;Highest value :

;:Field nanme :

$1p
e of fiell

ﬁg‘gza_ _ )

é;gngtn of field / Display length / Cuery lenygth

éIS this £fiell in the base table Y/N :
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ﬁls this field part of the primary key ¥Y/N
;Default value :

sPage :

§o2d
:Line :
13
§Column :

4
sPrompt :

g%gsplay prompt above field Y/N :
éAllow field to be entered Y/N :
@Allow field to be updated Y/X :

;s SQL>

;Is field mandatory I/N :

éIS field fixed length Y/N :

éAuto jump to next field ¥/¥ :
;Convert field to uppexr case Y/N :
;Hdelp message :

cntet Membef's ZIP Code- This field is Mandatory!

;Lowest value :

;Highest value

eld name :
dOJE
Hgg‘o‘ field :

RORBER
i%ength of field / Display length / Query length

%Is this field in the Lase table Y/N :
ﬁIs this field part of the primary key Y/N
;oefault value :

L
10

5?

rom

kone" Bhone _

+Display prompt above field Y/N :

?Allow field to be entered Y/N :
?Allow field to be ugdated Y/N :
{SQL>

iPaje :
:Line :

:Column :

;Is field mandatory Y/N

n

;Is field fixed length 7/W
{Auto jump to next field Y/¥ :

Y .
;Convert field to upper case Y/N :
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;Help message : .
nter Menber's Home Phone in this Format- 18005551212
Lowest value :

v figes I

;Eighest value
;Field name :
BUSPHONE
ﬁgg e of field :
i%ength of field / Display length / Query length :
; this field in the base table Y/N :
;Is this field part cf the primary key Y/¥ :
4

;Default value :

(ool

column :

Prompt :
ﬁusxness Phone .

;Display rrompt above field Y/J¥ :
%Allou field to be entered Y/N :
%Allow field to te updated Y/i :
{SQL)

Is field mandatory iI/N :

"j-.

Is field fixed length Y/N :

:’.

;Auto jump to next field Y/N :

’j- ‘e

;Convert field to upger case Y/N :

sdelp message :

Entef Membef's Business Phone in this Format-18305551212x2121
;Lowest value :

LX)

;iighest value

:Field name :

Ruic

,Tgse of fiell :

huMSER _ . n
sLength of field / Display length / Query 1length :

Is this field in the base table Y/N

PR
Y
&Ia this fiell part cf the primary key Y/N :
;Defauit value :

sPage @

o

sLine :

6

:Column :

13

eroafpt =

ﬁescrge JIC
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APPENDIX D
PROTOTYPE INDICES

Index Table Column Index
Nanme Naze __ ___Name __ __Tiee
NAME_RUIC NAME RUIC NON UNIQUE
NAME_ZIP NAME Z1IP NON ONIQUE

NAME_SsSH NAME SSN UNIQUE
S3H_LANG LANGUAGE SSN NON JONIZUE
LANG_SSN LANGUAGE LANG NON UNIQUE
SSW_EDUCATION EDUCATION SSHN NON UNILUE
JAME_TRUIC NAME TROIC NON UNIQUE
CLR_SSN CLEZARANCE SSN NON UNIZUZ
DRILL_SSN DRIILS SSWN NON UNIQUE
ORILL_NUH DRILLS NUMDERILLS NON UNIQUE
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;Field name :
;Block name / Description :

- - - - - - - PZRSONAL INFORMATION - - = - = = =
%END
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%ine :

Column :

°grompt :

'gggplay crompt above field Y/N :
§Allow field to be entered Y/N :
éAllow field to be updated Y/N :
;SQL>

;Is field mandatory ¥, N :
;Is field fixed length Y/¥N
;Auto jump to next field Y/N :
;Convert field to upper case Y/N :

dee (Yoo Roo hae

rdeo 20w e

e

i;Help message : -
tntel Membef's COCI

;Lowest value
;Highest value :
;Field name :
SuBCT

¢ad , |
éLength of field / Display length / Query length
;Is this field in the base table Y/N :

ﬁIS tonis field part of tke primary key Y/¥ :

ge of field :
;Default value :

;Promgt :

5upspec1a1ty .
;Display prompt above field Y/N :
gAllow field@d to be entered Y/N :
gAllow field to be updated YI/N :
{SQL)

;Is field mandatory Y/N

n

;Is field fixed length Y/U :

n

sAuto jump to next field ¥/¥W :
sConvert field to upper case Y/N
n

jHeip message : .

Znter member's Subspecialty Code
;Lowest value :

;Highest value :
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;Is field fixed length Y/N :
;Auto jump to next field Y/N :
;Convert field to uprper case Y/N :

e ke e

;Help message : |

nter Member's Lineal Number

;Lowest value :

;Bighest value :

;Field name_:

égoac_og_gusgd

: e" o ie :
crik - . .

ﬁLength of field / Display iength / Query length :
éls this f£ield in the base table Y¥/N :

ﬁls this field part c¢f the primary key Y/N :
;Default value :
;Page :
3=ad
;Line :
18
;Column :

5¢
850N st |

%Display prompt above field Y/N :
;Allow field to be entered Y/N :
%Allow field to be updated ¥Y/N :
$SQLD>

;Is fieid mandatory Y,N :

&Is field fixed length Y/¥ :
;A2to jump to next field Y/N

iConvert field to upper case I/N :

;Help messagje :

tnter Membef's Primary u¥03C or NEC

;Lowest value :

;Hiighest vaiue

ifigie oo

égxge of :1e%d |

éLength of field / vispiay length / Query length
§Is this fiell in the base taktle Y/VN :

ﬁrs this field part of the primary key Y/¥ :
;Default value :

%Page :
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Ugge of field :

;length of field / Display length / Query length =
Is this field in the base table Y/N :

Is this field part of the primary key Y/N :

2o rQes ve

;Defauit value
sPage :

3 .9

sLine :
15
;Column :

58

iPrompt :

EXRAA )

;Display prompt above field I/¥ :
éallow field to be entered Y/N :
éAllow field to be updated Y/N :
$SQL>

Is field mandatory Y¥/¥ :

Is field fixed length Y/¥N :
;Auto jump to next field Y/N :

;Convert field to upper case /N :

o 2hes rdes rctee e

i1Help message
tnter ﬁember's EXRAA- YYMMDD
;:Lowest value :

;Highest value :

INEAL £ field

; e o ie :

38B%R

Length of field / Display length / Query leny :

8

§Is this field in the base table Y/N :

& is this field part of the primary key Y/N :
;Default value :

sPage :

yFad

:Line :

i3

icolumn :
20

jPromgpt ¢

Lineal No. .

;Display prompt above field Y/N :
gAllow field to be entered Y/N :
§Allow fiell to ke updated Y/N :
;5QL>

;Is field mandatory Y/N :
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20

'Promgt :
Precedernce Yo. i
y1Display proampt above field Y/N :
gAllou field to be enterel Y/N
éAllov field to be urdated Y/N

;SQL>

:Is fieid mandatory iI/N :
gls field fixed length ¥/3 :
§Auto jump to next field Y/N :

éConvert field to upper case Y/N
:Help message :
nter Membef's Precedence Number
;Lowest value :

;Hijhest value :

;Field name :
MOD

QSXE%ROf field :

%Length of field /s Display lerngjth / Query length
;Is this field in the base table Y/N

ﬁIs this fieid part of the primary key Y/N :

;Default value :
iPage :

‘ .

sLire :

is

;Column :

Y ronpt
;Prompt :

hcp * .

éDlsplay prompt above field Y/N :
;Allow field to be entered Y/¥N :
&Allow field to be urdated Y/N :
:SQL>

3Is field mandatory /N

315 field fixed length Y/¥

éAuto jump to next field Y/¥N :
&Convert field to upper case Y/N
;delp message :

Enter dembel's MoD

;Lowest value :

;Highest value :

:Field name :
tyrRAR

.......

PR R WPV
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éAuto jump to next field Y/N

%Convert field to upper case Y/N :
A
;Help message :
nter Memtef's Date of FRank or Rate- YYMMDD
:Lowest value :

;Highest value :

;:Field nane :
ﬁ%s £ field
: e o ie
fofBER

éLength of field / Display length / Query length :

:Is this field in the base table Y/N

;Is this field part of the primary key Y/N :
:Default value :
;Page :

37

s:Line :

2

;Column :

58
éggompt :
;Display prompt above field Y/N :
;Allow field to be entered Y/N
;Allovw field to be updated Y/¥N
:SQL>

ﬁIs field mandatory Y/N :
ils field fixed length Y/N

§Auto jump to next field Y/N :

rde o e
[ XY

e

&Convert field to upper case Y/N

:Help message : . ) )

tater Menmtef's Expiration Of Service

;Lowest value :

;Highest value :

;Field name :

PRECD ¢ field

;Type o le :

44BER - ,

éLength of fiield / Display length / Query lenjth
%Is this field in the base takle Y/N :

%Is this field part of the primary key Y/u :
;Default value :

;Page :

3739
ilire :
15

;Column :
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1
;Is this field in the base table YI/N :

&Is this fieid part of the primary key Y/N :
sDefault valiue :

:Page :

3Fad

:Line :

12

s:Column :

20

;Prompt

Pay GEaae

Dlsplay prompt above field Y/¥N :
¥A.Llow field to be entered Y/N :

iAllow field to be urpdated Y/N :

$SQLY>
§Is field mandatory Y/N : .
;13 field fixed length Y/N :

;Auto jump to next field Y/N :

e

sConvert fiell to upper case Y/N :

Z‘

*delp nessage :
tnter Membei's Pay Grade from Appendix
;Lowest value :
;Highest value :

:Pield nape :

boR

ik
6Length of field / Display length / Query length

;Is this fiell in the base table Y/UuU :

e of field :
%x

%Is this field part of the primary key Y/N :
;Default value

;Page :

b g

-Line :

12
;Colunmn

40
Prompt

5dte of %anx

;2isplay prompt ahbove field Y/¥ :
§A110u field to be entered Y/ :
%Allou field to be updated Y/N :
:SQAL>

+Is field amandatory Y/N :

§Is field fixed length Y/V :
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§Display prompt atove field Y/N :
;:Allow field to be entered ¥/N
éallou field to be updated Y/N
:SQL>

:Is field mandatory Y/,N :

;Is field fixed length Y/N :
;Auto jump to next field Y/N :

oo pde s e 2o

;Convert field to upper case Y/N

;Help message :
znter Membef's Dependency Code
;Lowest value :

o

;Bighest value

;Field name :

C%RACCE%Sf. 14

:Type o ie :

¢aif ) )

éLength of field / Display length / Query length
§Is this field in the base takle Y/N :

ﬁIs this field part of the primary key Y/¥ :
;Default value :

%Page <

<

;Line :

égolumn :

EgRthcs _
;Dlsplay prompt above field Y/N :
;Allow field to be entered Y/VN :
éAllow field to ke updated Y/N :
$SQL>

;Is fieid mandatory 1I/N :

§Is field fixed length Y/¥ :
§Auto jump to next field Y/N
§Convert field to upper case Y/N
Ggg% Smg§§?§§,éECRET,TOPSEC
;Lowes% value :

sdighest value :

rbeaipae

égxge of field :

;Length of field / Display length / Quer; lengta
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;Help message : . . .
¢- Caucasiafn, B- Black, O- Oriental, H- Hisparnic
;Lowest value :

;Highest value :

;Field name :

é%BD f field

: e of fie :

i BEr _ )

éLength of field / Display lenyth / Query length
;:Is this field in the base table Y/N :

%Is this field part of the primary key f/% :
}Default value :

sPage :

sLine :

;Column :

290
;Prompt :

iDisplay prompt above field Y/¥ :
;Allow field to be entered Y/N :
iAllow field to be updated Y/N :
;SQL>

%Is field mandatory I/N
%Is field fixed iength Y/N
éAuto jump to next field Y/W :

§Convert f£ield to upper case I/N :

sHelp messayge :

Enter Membef's Pay Entry Base Date

;Lowest value :

yHighest value :

:Field name :

DEPEX

ézxge of field :

éLeﬁgth of field / Display length / Query length :
%IS this field in the base table Y/N

%Is this field part of the primary key Y/N :
}Default value :

épage :

éLine :

&Solumn :

sPromgt :
ﬁep code
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ﬁls this field part of the primary key Y/N :
;Default vaiue : ’

:Pace :

2’

sLine :

;Column :

46

;Prompt

ex

§Display prompt above field Y/N :
éAllow field to be entered Y/W :
éAllow field to be updated Y/N :

! $SQL>

ia ﬁIs field mandatory I/N :

’ éIs field fixed length Y/¥N : )
f iAuto jump to next field Y/W :

;Convert fieid to upper case Y/N :

e

;Help message :
M- Male F-Female
;Lowest value :

e

;Highest value :
;Field name :
RACE™ |
'Txge of field :
tHAL ] . )
iLength of field / Display length / Query length :
§Is this field in the base table Y/N :

;Is this field part of the primary key Y/N :
EDefault value :

;Page :

zL.g

;Line :

é

sColumn :

)

;Prompt

ace .

§Dlsplay prompt above field Y/WN :

éAllow field to be entered Y/W

§Allow field to be updated Y/N
sSAL>

&Is field mandatory i/N :

§Is field fixed length Y/WN :
QAuto jump to nmext field Y/N :
;Convert field to upper case Y/N :
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S/9/0 . . )
éls this field in the base table Y/N .

;Default value :
sPage :

2

;Line :

3

;:Column :
36

sPrompt

Sog. ec. No. .

;Display prompt above field Y/N :

n

&Allow field to be entered Y/N :

$SQL>

;Field name :

363 c £ield

;7ype of fie :

idBER ] ] .
%Length of field / Display length / Query lensth :
;Is this field in tne base table Y/N :

ﬁIs this field part of the primary key Y/N :
;Defauit value :

sPage :

zL,g

:Line :

'3

;Column :

20

;Prompt

él;th Date .

iDlsplay prompt above field Y/N :
éAllow field to be entered Y/N :
;Allow field to be updated Y/N :
:S0L>

;Is field mandatory Y/ :

A
;Is field f£ixed length Y/¥ :

rdee 20

;Auto jump to next field Y/N :

e

;Convert field to upper case Y/N :
;Help nessage : | . )

“ntelr Member's Birth Date in this Format- YYM¥DD
sLowest value :

=

;HigLest value :

;Field name :

Jfype of field

;:Type of £ :

énd R T ,

sLength of field / Display length / Query lenyth
%IS this field in the base tabLle Y/¥N
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;Display prompt above field Y/N :
?Allow field to be entered Y/N :
éAllow field to be updated Y/N :
s SQL>

ﬁIs field mandatory I/N :

%IS fieid fixed length I/N :
éAuto jump to next field ¥/N :

ﬁConvert field to upper case Y/N :

;delp message : . L. .
fnter Member's Reserve Unit Identification Code
;Lowest value :

;Highest value :

sField name :

tRUIC )

-T%>e of field :

fvaBExR ] .

éLength of field / Display length / Query length :

éls this field in the base table Y/N :

éIs this field part cf the primary key Y/N
;Default value :

iPage :

;Line :

16

;Column :

54

;Prompt :

training UIC )

;Display prompt above field Y/ :
éAllow field to be entered Y/N :

éAllow field to be updated Y/N :

sSQL>

&Is field mandatory YI/N :

§IS field fixed length Y/N :

§Auto jump to next field Y/N :

éConvert field to upper case Y/VN :

;Help messaye : L . . . )
Znter Member's Training RUIC 1f it is Different froam RUIC
;:Lowest value :

;Highest value

;Field name :

ek £ field

;TYype o le :

4048z . _

;Lengtn of field / Dispidy length / Query lenqgth
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