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‘II' I. FYECUTIVE SUMVARY

This section summarizes the key elements of the preliminary
Strategic Data Plan for the Corporate Data Network (CDN). Our
summary is presented as follows:

. Background of the Data Neguiremerts Task;

“ Objective of the Strategic Data P"lan;

- Overview of the CDN and the logical databases in the CDN;

e Approach to developing the plan;

L] Evaluation criteria and methodology;

- Qualitative factors potentially affecting development
priority;

% Development strategy summary; and

° Schedule and budget estimates.

This report contains terms which may not be familiar to the
non-technical reader. To assist the reader, a short glossary of
‘ terms has been included as Appendix A.

A, BACKGROUND

The NRC has planned to centralize its information processing
in a Corporate Data Network over a five year period. The new
information processing environment will include shared databases,
telecommunications, office automation tools, and state-of-the-art
software. In order to implement this concept, Touche Ross & Co.
was contracted to perform a general data requirements analysis for
the shared databases and to gevelop a preliminary implementation
plan. Other tasks associated with the CDN are also currently in
progress through other contractors and Resource Management.

The Strategic Data Plan is the final step in the initial
analysis and planning process for the shared databases. The
Strategic Data Plan is based on information contained in the
Enterprise Model, Data Dictionary, and Data Model developed by
Touche Ross during January - June, 1985,

The Enterprise Model provided the NRC with:

- Agency-wide information requirements in the form of

. data entities; and



L3 Organizational demand patterns as the basis for
clustering the entities into logical groups.

The Data Dictionary provided the NRC with:

L] Definitions and example attributes for each entity;
and
£ Properties for each entity, including origin,

access, volume, and frequency.

The Data Model further refined the data entity list and
defined:

- Logical databases; and

» Entity relationships within databases and between
databases.

Information from all three of these interim products formed

the basis upon which the preliminary Strategic Data Plan has been
developed.

B. OBJECTIVE

The objective of the Strategic Data Plan is to provide the NRC
with a preliminary plan for implementing the shared database
component of the Corporate Data Network. To support this
objective, the plan includes a recommended schedule for development
along with an analysis of gqualitative factors that NRC management
should consider in finalizing the plan. Recommendations are also
provided on activities tnat should be accomplished prior to the
start of development of the individual databases.

c. OVERVIEW OF CDN AND CONTENTS OF LOGICAL DATABASES

) 58 CDN Components

As shown in Exhibit I-1, the CDN will encompass four
components -- management/operating data, scientific code/data,
document /full text, and office information system data. The
focus of the CDN Data Requirements Task performed by Touche
Ross is on the management /operating data component of the
CDN. The emphasis is on the data required for monitoring
public health and safety and the necessary supporting
administrative information. Therefore, the Strategic Data
Plan does not include detailed information requirements for
text, scientific code/data, or office information system
data., The requiremen*s for textual or scientific data were
identified in “he Enterprise Model and were grouped under the
entity headings "document®" and "scientific code/data",
respectively. ’
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Some information will reside in both the data component
and the document/full text component. For example, the full
text of a report may be stored as a document, but data on that
report might be collected and tracked in the data component.
Similarly, scientific algorithms and resulting computations
will be contained in the scientific code/data component, but
the permanent record of the results might be placed in the
data component of the CDN.

Some of the general purpose entities identified in the
Enterprise Model (e.g., "meeting®, "committee") may be stored
in the office information system component. The decision to
store the entities in this component will be made as a result
of more detailed work in the development phase.

A CDN Index will allow the user to determine the location
and access method for information in any one of the four
components as shown in Exhibit I-2.

2 [.ogical Databases

The logical databases generated through the data modeling
activities are shown in Exhibit I-3. The exhibit shows:

® 22 logical databases composed of 84 entities,
“ 1 special purpose category containing 8 entities, and
ks 1 general purpose category containing 6 entities,. .

The special purpose calegoiy was Jesigned to accommodate
entities which:

@ Relate to other entities but cannot be logically
clustered with any of the 22 groups (e.g., "fee",
"cost standards"); or

k3 Contain data that is cf a temporary nature (i.e.,
"open TMI item").

The general purpose category was designed to accommodate
entities which are:

o Not closely related to any entities in the other 22
groups, and

" Required by most organizations.

These logical databases, special purpose entities, and
general purpose entities were analyzed in developing the plan,



[ =4
J






D. APPROACH

. Our approach to developing the Strategic Data Plan involved
the following major activities:
® Determining the quantitative criteria to be used in
establishing priorities for development;
® Ranking each database on each of the criteria;
© Summing the ranks on each of the criteria for each
database;
L] Classifying the databases into three priority classes
based on the sums of the ranks for each database;
s Identifying qualitative factors that could impact
development priority;
€ Preparing a detailed schedule for development based on
quantitative factors only;
L] Preparing an overall development strategy for finalizing
and implementing the plan; and
~ Estimating the order of magnitude cost of implementing
the plan.
‘ Our detailed analysis is presented in Section II,

E. EVALUATION CRITERIA AND METHODOLOGY

Six development priority criteria were selected to assess each
of _he databases, These criteria are:

“ Man-days required to:

- Develop and implement the databases and update
applications,

- Convert existing data, and

- Develop user applications;

L] Productivity gains estimated to be derived from
implementing each database;

. Number of application subject areas supported by each
database;

® Sequence of databases to maximize the development of
health and safety application subject areas;

‘ [} Organizational usage of each database; and



° Record volume of each database.

The logical databases were ranked on each of these criteria. ‘
These ranks were then summed to obtain a total score. A summary of

the total scores and relative priority classification of each of

the databases is shown in Exhibit I-4., The databases were

classified into priority categories of A, B or C with A as the

highest priority.

General purpose entities and special purpose entities were
analyzed as part of the overall evaluation. However, these
entities were not ranked with the logical databases since they are
not considered to form a logical database. The development
schedule for these entities are addressed as part of our
development strategy recommendations below.

Each of the criteria, evaluation of each of the databases on

each of the criteria, and the assumptions used are presented in
detail in Section II.

F. QUALITATIVE FACTORS POTENTIALLY AFFECTING DEVELOPMENT PRIORITY

In addition to considering the results of the quantitative
evaluation of priority, there are qualitative factors which can
potentially affect the development priority of the databases. Some
of these qualitative factors were identified in the Enterprise
Model. Other qualitative factors which must be analyzed concern
management considerations. Our assessment of each of these factors
is summarized in Exhibit I-5, A more detailed discussion of these
issues is presented in Section II,

G. DEVELOPMENT STRATEGY RECOMMENDATIONS

We recommend that the NRC develop the CDN databases in three
phases:

L] PHASE I--FINALIZE DATABASE ?RIORITIFS AND
DEVELOPMENT TOOLS

® PHASE II--)EVELOP AN INFRASTRUCTURE FOR DEVELOPMENT
L] PHASE III---IMPLEMENT DATABASES
Below we summarize the key activities that should be included in

each phase, Exhibit "~6 illustrates the overall schedule. Detail
costs and schedules fcr Phase III can be found in Section III,

PHASE I1--FINALIZE DATABASE PRIOKRITIES AND DEVELOPMENT TOOLS

The purpose of this phase is to make final assessments on the
priority of database development as well as the tools to be used in .



EXHIBIT I-4

LOGICAL DATABASE DEVELOPMENT PRICRITY (LASSIFICATTONS

Summary Rank by Development Criteria

$ - :  Application : 3
: Project  : Productivity : Subject Areas : Database : Organizational : Record : Total : Priority
Logical Detabase : Mdays : Gains ¢ Supported : Sequence : Usage : Volue : Score : Classification :

EVENTS s B : 10 : 1 1 11 : 2 B : A
STTE 2 15 : 12 3 1 7 : 11 49 A
LICINSE - 2 : E 3 10 : 11 1 : 4 8 A
INSPECTION s 12 : 13 : 6 : 3 6 8 3 : A
ISSES : 10 : 2 : 11 14 3 3 15 % : B
HARDWARE : 18 : 5 1 18 : 4 4 6 5 : B
LRGAL : 16 : 4 : 6 : 12 5 3 14 57 : B
REQLATCRY 8 7T % 6 8 9 : 19 57 3 B
ENFORCEMENT 5 8 : % 12 10 : 12 60 : B
RADIOACTTVE MATERIALS 17 : 18 : 6 : 1 19 : 1 6 : B
FINANCE/AODINTING 2 6 5 20 3 3 7 R : B
LICENSING ACTION e 6 15 : 13 17 3 8 3 10 0O : B
ORGANIZATION 9 10 : 1 14 a s 16 n : B
PROOREMENT 19 3 : 11 19 20 : 3 B B
PERSONNEL 2 14 : 3 2 : 12 9 B B
VENI(R 7 3 16 : 18 8 : 13 : 17 M : B
OPERATCR 2 2 : 16 7 : 2 : 13 & : B
ALLEGATION 4 18 : 13 17 1S 3 18 8 : C
RESFARCH 3-3 21 18 4 17 : 2 8 : C
STATE 1l : 17 : 16 6 : 14 : 21 8 : C
BUTLDING/PROPERTY : 4 : 9 2 2 : 5 : 5 8 : C
(OMMISSION : L3 20 : 8 : 16 : 18 : 20 3 C
SPRCIAL ARPOSE ENTITIES * - b : d : » $ * :  ® : * B
GENERAL. FURPOSE ENTTTIES * : i 3 * - * : * 3 @ : * *

. 3 g . ; &

®Note: Not ranked. Entities do not form a leical database. Mean 68
Std. Deviation i5



EXHIBIT I-5 ‘

POTENTIAL IMPACT OF QUALITATIVE FACTORS

ON DEVELOPMENT PRIORITY

ENTERPRISE MODEL ISSUES

FHERRERRRRREERLAFERRRRRERERARRRERRRRRRERRRERERRERERRREERERRRRRERRA RN

POTENTIAL
DATABASE POTENTIALLY IMFACT ON
QUALITATIVE FACTOR IMPACTED PRIORITY
REDUCTION IN LICENSES ISSUES INCREASE
BUDGET CUTBACKS ALL INCREASE
FOIA REQUEST INCREASE FOIA ENTITY NONE
STANDARD REACTOR DESIGN SITE, FARDWARE NONE
DECREASE LICENSE TIME LICENSE, LICENSING ACTION NONE
CONSISTENCY WITH INDUSTRY TBD NONE
STANDARDS
INCREASE IN HIGH LEVEL WASTE NEW DATABASE INCREASE
INCREASE IN RESIDENT INSPECTION INCREASE
INSPECTORS
INCREASE IN AGREEMENT STATE NONE
STATES
EX PARTE TBD TBD
REGULATCRY CHANGE CASE-BY-CASE BASIS INCREASE OR
DECREASE
SHARE DATA OUTSIDE NRC TBD NONE
INCREASE IN ALLEGATIONS ALLEGATIONS INCREASE
CCNSOLIDATE OFFICES NONE NCNE
CHANGE IN OFFICE GOALS ANY NONE
CHARCEY,Ck METHODOLOGY FINANCE/ACCOUNTING NONE

10




EXHIBIT I-5
(CONT'D)

AR R T R T T e

MANAGEMENT CONSIDERATIONS

R T T T T Ty
POTENTIAL
IMPACT CN
PRIORITY

P S e e e S e T P E TS T SRS ECSSEESSNSS I SRS CTSESZEISRE=E

QUALITATIVE FACTOR

STATUS OF CURRENT SYSTEMS

DATA DEPENDENCY

LEVEL OF DETAIL

DATA AVAILABILITY
DATA CONVERSION

DATA MAINTENANCE
CEVELOPMENT RESOURCES
USER ACCEPTANCE

COMFLEXITY

USER LEVEL OF EFFORT

PATAEASE POTENTIALLY

IMPACTED

EVENTS
FINANCE/ACCOUNTING
RADIOACTIVE MATERIALS
ALLEGATIONS

LICENSE

ANY

HARDWARE
HARDWARE
CASE-BY-CASE
CASE-BY-CASE
CASE-EY-Cal}
CASE-BY-CASE

CASE-BY-CASE

CASE-BY-CASE

11

DECREASE
DECREASE
DECREASE
DECREASE
DECREASE

INCREASE
DECREASE

INCREASE
DECREASE
NONE
NONE
UNENCWN
NONE

INCREASE
DECREASE

INCREASE
DECREASE

OR

OR

OR
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FXHIRIT 1I-6

OVERALL CDN DATABASE DEVELOFMENT SCHEDWLE

MONTHS FROM START
CDN PLAN PHASE

PHASE [--FINALIIE DATABASE R R B R R e
PRIORITIES AND
DEVELOPMENT TOOLS

PHASE 1[--DEVELIP R R e Rt et

INFRASTRUCTURE

PHASE 1!11--I1MPLEMENT DATABASES R R R R L ey




developing the databases. Modifications to the preliminary
strategic data plan should be made as required.

I-1

Evaluate qualitative factors.

RM/D should evaluate the qualitative factors discussed in
Section II, consult with the CDN liaisons to obtain the
perspective of each of the offices, and make
recommendations on any changes in development priorities
to the ADP Steering Group. Each of the qualitative
factors can affect the relative priority of development
for the databases (currently, priority is established on
a quantitative basis). The ADP Steering Group should
make a decision on whether or not the development
priority should be modified based on RM/D's
recommendations. 1If priorities are changed, the detail
schedules for Phase III should also be updated.

Finalize the approach for general/special entities.

Currently, the entities that are included in the general
and special purpose categories are not priority ranked,
because these categories are not considered to be logical
databases. Each entity should be reviewed and a decision
made on when to implement the entity. For example, the
"Fee" entity could be implemented at the same time as the
Finance/Accounting database; the "Training” entity could
be implemented at the same time as the Personnel database.

Conduct a pilot program to test development tools.

A major strategy in the development of the CDN databases
will be to use DBMS, fourth generation language, and
microcomputer-based development tools. 1In order to
properly utilize these tools in the context of this plan,
the NRC should demonstrate and evaluate the development
process using these tools prior to beginning full-scale
deve’opment. These tools should be used to develop
prototypes of one or two key entities for:

- Detail user requirements;

- A database and its associated update
application; and

- A user (reporting) application.

Each prototype should be assessed and evaluated.
Recommendations for improvement in the use of each tool
should be made. Key management issues should also be
identified and proposed strategies for their resolution
documented,




Based on the results of the prototypes, refinements to
the preliminary strategic data plan should be made as
necessary.

PHASE II--DEVELOP AN INFRASTRUCTURE FOR DEVELOPMENT

The purpose of this phase is to organize various NRC offices
into an infrastructure that will accommodate both the development
and operation of the CDN,

11-1

I11-2

11-3

Develop database functions within PM™/D,

Key database functions should be developed within the
RM/D organization to address database administration and
data analysis. These functions will be critical to the
development and operation of the CDN by establishing
standards and guidelines for software development, use of
the data dictionary, and communications between
technical, data administration and user personnel.

Develop a strategy for integrating other tasks of the CDN.

In developing the shared databases the NRC must ensure
that other related activities are integrated with the
those identified in this plan. Key areas that should be
addressed include:

- Telecommunica’ ions;

Hardware (e.g., ..m~~harir; and microcomputers);

Software (both mainframe and microcomputer); and
- Office automation tools,

The NRC needs to plan for the integration :. these

activities and establish an integration team with

responsibility for monitoring the integration.

Assign Data Maintenance Responsibilities,

Before any development activities can begin,
responsibility for maintaining (i.e., creating and
updating) data in the various databases must be
established. The organizations who are identified as
having data maintenance responsibility should be the lead
organizations in the design, development and
implementation effo.ts. Appropriate user staff in these
organizations should be designated to work with the
development team. These individuals should also form the
membership of the ADP Working %roups for each of the
database projects,

14




II-4 Expand the Phase I pilot program.

The entity level prototypes developed in Phase I should
be expanded to simulate a more complete operation.
Expansion can occur by converting current operational
data into the prototype system, adding more entities to
the prototype, and by increasing the number of users who
have access to the prototype. This will provide the NRC
with the opportunity te increase its experience with the
various development tools and in the actual operation of
a database (i.e., both users and technical staff will
begin to "climb up" the learning curve before full scale
implementation begins in Phase III).

PHASE III--I"PLEMENT D2TABASES

The purpose of this phase is to implement the databases
identified in this plan. Databases should be implemented
sequentially (i.e., one-by-one) in the first one to two years to
allow for an orderly progression of development. After the NRC has
gained sufficient experience, development should occur in parallel
(i.e., multiple, concurrent projects).

H, SCHEDULE AND BUDGET ESTIMATES

A summary schedule based on this strategy is shown in Exhibit
1-7. Since site data will be frequently referenced by other
databases including all of the Class A priority databases (Events,
License, Inspection), we scheduled the Site database as the first
development project. All other databases are scheduled in the
order of priority based strictly on quantitative factors. This
schedule plans for all work to be completed in a five year period
from the start of Phase III, and assumes that the appropriate level
of resources will be applied based on the level of 2ffort estimates
provided in this plan. No dates are shown on the schedule since
the start date is uncertain. Detailed assumptions and schedules
are discussed in Section III,

A summary of the anticipated man-days for each of the major
activities of developing and implementing the databases is shown in
Exhibit I-8,

To assist the NRC in budgeting for the database projects, we
applied some costing assumptions based on survey data to the
man-days and developed an estimate of the cost. A summary of the
cost estimates is shown in Exhibit I-9., Detailed cost estimates
for each of the major tasks are provided in Section III. These
estimates are only an approximation of the anticipated total cost

to develop each of the databases. Costs could vary as a result of
eet{mathng stanaaras, procurement aeIays, technica§ difficulties

15
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145

73
109
181
109
290
218

Project Totals

Contractor

24,944

| Ssszz33IS3

1,039

NRC

-

524

47,121

1,963
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(e.qg., computer down-time), issue resolution or other factors.
Therefore, these estimates could be higher or lower by as much as
'All estimates are presented in current dollars. No

®
adjustment was made for inflation.

LA AR R R R R R R R R R R R R R RS S

Sections II and III of this report provide detailed
information on the evaluation criteria and methodology and the

schedule and budget estimates.
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LOGICAL DATABASES AND CORE ENTITIES

EXHIBIT II-2

DATABASE NAME

ALLEGATION

CORE ENTITIES

ALLEGATION

OTHER ENTITIES

INVESTIGATION (CASE)

———————— ———————— -
- - S S S IR ————————————————— M AR et LR

EQUIPMENT (NRC TECHNICAL)
PHYSICAL SECURITY (NRC)
PROPERTY (NRC)

VISITOR

s S S S < < A VAl O . A D A e A S N e S W s A D U A W SR A ol G S S S A A S O 0 S S S A A S UV 4

B < S A < D i A S . e A A i A S . S A A D D . SOk G G TR A S A S S T S . . B G S S - G S W - -

DEVIATION
ENFORCEMENT ACTION

. A e i S 4 S G e S G G A W S W G G W S W N S T W T W P D Y Wl Sy -

EXPOSURE
RELEASE
THREAT

e s A e A S . . - - - - W DS M A Y - D b - Yy -——— -

BUDGET
G/L ACCOUNT

DECISION UNIT
PLANNED ACCOMPLISHMENT
TRAVEL

COMPONENT
DEFICIENCY
STRUCTURE
TEST

INSPECTION MODULE
INSPECTION PROGRAM
OUTSTANDING ITEM (INSPECTION)

- - - - - - ——— - - - -~ -

BACKFIT ISSUE
BULLETIN

GENERIC LETTER
GENERIC/US-ISSUE

A S S S S T R ———————————_ e e R R R B R R S B R Rl R S ittt et e

- W b S S W G S A AN W S e O W S D W WA DA Ay G, O W Oy - _—_—

LICENSE

CASE (LEGAL)

LICENSE
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APPEAL
DECISION
HEARING
INTERVENOR
PETITION
PLEADING
WITNESS

LICENSE APPLICANT
LICENSE APPLICATION
LICENSEE

LICENSEE PLAN
TECH SPEC/LICENSE CONDITION



EXHIBIT II-2
(CONTINUED)

LOGICAL DATABASES AND COKE ENTITIES

L 2 & 3 & & & & 5 2 & &t F 3 E S ESERESTE RS R

OTHER ENTITIES

CORE ENTITIES

DATABASE NAME

- el L yp———
- —— - —— - ————— - — - -

LICENSING ACTION LICENSE COMMITMENT
OPEN ITEM (LICENSING)

G Wl D - _——_— - ——— -~ — -~ -~ - — . -~ —— - . - - - -

OPERATOR REACTOR OPERATOR EXAMINATION (OPERATOR)

ORGANIZATION ORGANIZATION POSITION

PERSONNEL EMPLOYEE ‘(NRC) RECRUIT/APPLICANT
PERSONNEL ACTION
GRIEVANCE

PROCUREMENT PROVISION AGREEMENT CONTRACTOR/PROVIDER (NRC)
PROVISION REQUEST

IOACTIVE MATERIALS  PACKAGE FUEL ASSEMBLY
RADIOACTIVE MATERIAL  SHIPMENT
(ACCOUNTABILITY)

REGULATORY GUIDE/STANDARD (NRC) INTERNATIONAL AGREEMENT
REGULATION
STATUTE

RESEARCH RESEARCH PROGRAM INTERAGENCY AGREEMENT-TECHNICA

SITE FACILITY (NON-REACTOR) SITE

UNIT

STATE STATE DEMOGRAPHICS
ECONOMIC ;NFORMATION
PUBLIC UTILITY
PUBLIC UTILITY COMMISSION

VENDOR VENDOR DESIGN

TOPICAL REPORT

.---—--—----------—---———--——--_—_--—.—--_—--———---—-------_-----——--——---——--.
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The data entities are also linked between databases
through these core entities. Links between databases were
established when it was determined that data was required
simultaneously about entities in separate databases. However,
if it was determined that an entity was merely ®"referenced"
(e.g., identifying number or name) a formal link was not
established., Such a reference would be embedded in the
database requiring the reference.

A detailed description of the modeling process and the
results are provided in the Data Model, dated June 1985,

B. EVALUATION CRITERIA AND METHODOLOGY

Six development priority criteria were identified to assess
each of the databases. These criteria are:

0 Man-days required to:

- Develop and implement the databases and update
applications,
‘.
- Convert existing data, and
“ Develop user applications;
. Productivity gains estimated to be derived from

implementing each database;

L] Number of application subject areas supported by each
database;

" Sequence of databases to maximize the development of
health and safety application subject areas;

“ Organizational usage of each database; and

“ Record volume of each database.

Regulatory reporting requirements for each of the entities in the
databases was considered as a criterion. However, since data about
most entities needs to reported, regulatory reporting requirements
ha® little impact on priority evaluation. Therefore, requlatory
repcrting requirements was not used as a criterion.

The objective of the analysis was to determine through
quantitative methods the overall merit of developing one database
before another., Each of the criteria were determined to be of
equal weight, No individual criteria was identified as being of
greater importance than another. For example, it is difficult to
determine whether a database requiring a relatively low number of
man-days to be developed is of greater importance than a database
which has
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relatively high organizational usage. Similarly, a database which
is estimated to provide high productivity gains to one user
organization may not be of wide interest as indicated by the number
of application subject areas it supports. Consequently, the
databases must be evaluated on all of the criteria.

Each database was assigned a rank on each of the six
criteria. Some databases received the same rank on some of the
criteria since the datatases were evaluated identically on that
criterion. The ranks were then totaled to determine a relative
priority for development. Qualitative factors which could impact
this relative priority are discussed in Section II-D,

General and special purpose entities were evaluated as part of
the analysis., However, since these entities do not form a logical
database, they were excluded from the ranking of the databases.

The development priority of these entities is addressed in our
development strategy recommendations.

Each of these criteria and the results of the evaluation of
each of the databases is discussed on the following pages.
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1. MAN-DAYS

One of the development criteria is the number of man-~days .
required to fully implement a database including data conversion,
development of update applications and key user applications.

Total man-days includes both contractor and NRC users and RM/D

staff. Generally, a database which can be operational in a short

period of time is preferred. Exhibit 1I-3 summarizes the man-days

for each of the databases and shows the ranks of the databases in

ascending order of man-days. The supporting analysis is described

in detail on the following pages. Costing assumptions are applied

to the man-days in Section III.

a. Scoge

The man-day estimates are for the design, development,
and implementation of:

* Logical databases;

« Associated update applications (e.g., basic add,
change and delete capabilities);

@ Data conversion; and

. Initial user applications (i.e., database query,

report generation and analysis).

b. General Assumptions

(1) Software/Hardware

All of our estimates assume that the following will
be available and in place at the start of the development:

Fourth generation languages,
Prototyping tools,

Database Management System (DBMS),
Microcomputers linked to mainframes,
Information Planner software, and
Data Designer software.

(2) Contractor Expertise

We based all of our estimates on the assumption that
all database and database update application development
will be performed by a contractor(s). Our estimates
assume that the contractor is experienced in:

. Data modeling;
. Using DBMS software; and
- Prototyping tools.
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R RN R NN
(THESE ESTINATES ARE ONCYT A AFPROIIAT 10N,
CVARIATIONS COALP GCLUK FRON PROCURERENT
EXHIBIT 11-3 'DELAYS, TECWMICAL BIFFICULTIES, (SSUE
AESOLUTION OR OTWER FACTORS. ESTIMAIES
COULD BE WIGWER OF LOWER Bv 251
PRIORITY RANKING BASED ON AR RN RN

PROJECT MAN-DAYS

Total Total Total

Logical Database Contractor NRC Pro ject Rank
COMMISSION 317 284 600 1
OPERATOR 327 292 619 2
RESEARCH 375 335 710 3
ALLEGATION 379 338 717 4
ENFORCEMENT 515 461 975 5
LICENSING ACTION 52 465 986 6
VENDOR 633 561 1,194 7
REGULATORY 647 579 1,226 8
ORGANIZATION 787 686 1,474 9
ISSUES 786 705 1,491 10
STATE 826 738 1,564 11
INSPECTION 869 771 1,640 12
EVENTS 879 779 1,658 13
BUILDING/PROPERTY 912 811 1,723 14
SITE 997 876 1,872 15
LEGAL 1,207 1,082 2,288 16
RADIOACTIVE MATERIALS 1,212 1,080 2,292 7
HARDWARE 1,227 1,082 2,309 18
PROCUREMENT 1,55 1,368 2,921 19
PERSONNEL 2,051 1,830 3,88] 20
FINANCE/ACCCUNTING 2,493 2,226 4,718 21
LICENSE 3,021 2,684 5,706 22
SPECIAL PURPOSE ENT. 1,213 1,086 2,299 .
GENERAL PURPOSE ENT. 1,197 1,059 2,256 .

Total 24,944 22,177 47,121 N/A

o . - —~ .~ - .. —— . {——— ", _-—— . - - - . - - - — -, -~ — - —————

*Note: Not ranked. Entities do not form a logical database.
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(3) NRC Level of Effort

(a) Users .

We estimate that the effort required by NRC
user staff will be equal to the effort of contractor
analysts, User responsibilities will include the
following tasks:

L] Provide knowledge of detailed user requirements
and objectives to analysts;

~ Validate analyst's conceptual designs of the
logical databases and applications;

- Identify sources of information contained in
existing data files to be converted and loaded
into the new databases;

. validate converted data within the new
databases once loaded;

. Assist during system testing by providing test
data and verifying test results;
. Participate in organized training sessions
initially as trainees and later as trainers;
. Develop and implement user applications; ‘
“ Continue to operate existing systems until they

are phased out;

. Participate in scheduled reviews of work
performed; and

. Recommend changes or enhancements as necessary.

(b) RM/D Staff

We estimate that the effort required by NRC
RM/D staff will be equal to twice the effort of the
contractor management., Half of this effort will be
for direct labor on the project and the other half
will be for indirect labor (e.qg., data
a?ministtatton, systems programming) and management
time,

C, Database Development

The following discussion describes the database
development process and presents the estimated man-days
required to develop each of *he databases.
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(1) Description

The design and development of a database involves
the following steps:

. Specification of Database Requirements;
w Logical Design; and
B Physical Development.

Specification of database requirements lays the
detailed foundation upon which the database will be
developed., This step includes systems analysis, user
requirements and conceptual design. The primary emphasis
will be the development of a logical database with a
complete list of entities and their attributes.

The first step in the logical design process
involves updating *Information Planner® and "Data
Designer® to include all attributes. During this step,
the attributes are normalized and keys are identified.
At this point NRC users must agree that the new database
is ready for physical design. Physical design involves:

Systems Technical Specifications;
Technical Support Development;
Database Specifications;

Database Building;

Implementation Planning; and
Conversion Planning.

While dependent on the specific DBMS to be selected by
NRC, these tasks include:

“ Developing technical database performance
considerations;

. Specifying the mechanisms to be used in
database and application development;

- Determining physical storage and access paths;

o Loading the data dictionary; and

. Planning for both database implementation and

conversion from existing systems.

(2) Estimating Standards

Exhibit II-4 shows our estimate of the man-days to
develop each of the databases. The following summarizes
the estimating standards used based on our experience,
These standards are general since a detailed requirements
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analysis was not in the scope of the Data Requirements

Task.

This discussion will assist the reader in

understanding the level of detail contained in the
man-day estimates.

Attributes - (Column E) On average, there will
be 100 attributes (data elements) per entity,
For the 101 entities described in the Data
Dictionary, the total number of attributes will
be approximately 10,100 (101 x 100). Database
Design, Inc. reports that this is consistent
with the number of attributes found in an
electric utility in Wisconsin and appears to be
reasonable., We estimate that it will take an
average of ten days per entity to identify its
attributes.

Relatxonsh;ps - (Columns B and C) "Internal

relationship® indicates the number of times the
entities within a database are linked.
"External relationship® indicates the number of
times the database is linked to other
databases. Relationships are used to identify
keys., We estimate that it will take an average
of 1/2 day per relationship to identify keys,
(Column F)

Complexity Factor - (Column D) Each database
was examined to determine the degree of
complexity. A complexity factor indicates how
complex a database is based on the number of
types of each of the entities in the database
(e.qg., there are several types of licenses),
number of attributes, need for multiple data
maintenance responsibility, and volume of
transactions. Based on our judgement of the
relative complexity of the databases, databaaea
of average complexity were assigned a
complexity factor of 100%. Databases which
appeared to be very complex
(Finance/Accounting, License, Procurement,
Radioactive Material and Personnel) were
assigned a complexity factor of 150 to 300%.

Level of Effort - (Columns E-H) The effort for
the quicaf Zesign of the database will be
equal to 1.5 times the effort spent on
identification of database requirements. The
effort for physical development of a database
wiél be equal to twice the logical design
effort.,

Contractor Labor - (Columms J-M) Based on our
experience we estimate management time to be
15%
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Update Application Development

(1) Description

The process for designing and developing the
update applications (the applications used to add,
change,or delete information in the database) is
similar to the design and development of
database. The time required to design i develop
these applications, however, will be considerably
less,

(2) Estimating Standards

Exhibit II-5 shows our estimate of the man-days
to develop update applications for each of the
datapases. The same basic methodology with regard
to relationships and complexity factors used in
estimating database development was used in
estimating update application man-days.

The effort estimated for performing system
requirements (Column N) is 5 days per entity based
on the assumption that the analyst can identify and
code edits for an average of 20 attributes per day.
The effort for the logical design of the update
application (Column O0) will be equal to 1/2 of the
effort spent on requirements or 2.5 days per
entity. The effort for the physical development
(Column P) will be equal to twice the effort spent
on logical design or approximately 5 days per entity,

The standards used for computing Contractor
Labor (Columns R-U) are the same as those used for
database development., The computations are shown in
the key to the exhibit,
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Implementation

(1) Description

Following the design and development of both
the database and the update applications, the
implementation process will begin. The
initialization of the new datahase and procedures
and the termination of old systems will involve the
following steps:

System testing;

Preparing systems documentation;
Preparing user documentation;

Planning for user training;

Installing user procedures and controls;
Conducting user training.

Parallel running and verification with
existing systems;

Phasing out of old systems (if any); and
Conducting a post-implementation review;

Implementation excludes data conversion which is
discussed in part f,on the following pages.

(2) Estimating Standards

Exhibit II-6 shows our estimate of the man-days
to implement both the databases and the update
applications. The same basic methodology was used
in computing man-~days with regard to relationships
and complexity factors. The effort for database
implementation (Column V) will be equal to
approximately 20% of the effort required for
database physical development. The effort required
for implementation of each update application
(Column W) will be equal to twice the update
application's physical development effort,

The standards used for computine Contractor
Labor (Columns Y-AA) are the same as those used for

database development, The computations are shown in
the key to the exhibit,
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Data Conversion

(1) Description

The data conversion estimates are based on the
following assumptions:

K Adequate system documentation is available
for existing systems whose data are
converted and loaded to the new databases;
and

. Data to be converted currently resides in
an automated system.

The data conversion task excludes actual parallel
running and verification with existing systems which
is accomplished during implementation, discussed
previously in part e,

(2) Estimating Standards

We reviewed the Federal government's standard
algorithm for staff-day resource requirements for
data file conversion.* However, the information
required to implement the algorithm is not available
(e.g., number of files to be converted, percentage
of documentation available, degree of file
complexity). Therefore, we developed an estimate
based on our prior experience,

Exhibit 1I-7 shows our estimate for performing
data conversion. The effort estimated to analyze
existing data files and determine the source(s) of
the data to be converted (Column AC) is 5 days for
each of the existing systems containing that data.
The effort required to identify and map the location
in the logical database where the data will reside
(Column AD) is equal to 25% of the time required to
determine data source(s). The effort for logical
design of the conversion programs (Column AE) will
be 25% of the total time needed for analyzing data
sources and data mapping together. Physical
development of the conversion programs (Column AF)
will be twice the time required to perform the
logical design, These estimates assume that
although all sources will be analyzed to determine
contents, only 50% of the sources will actually be
used in mapping and physical development,

The standards used for computing Contractor
Labor (Columns AH-AJ) are the same as those used for
database development, The computations are shown in
the key to the exhibit,.

**Federal Conversion Support Center Conversion Cost Model
(Version 2)%, Report No, OSD/FCSC-82-001, Pgs. 40-41.
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User Application Development

(1) Description

During the database development task, the
design and development of the user applications will
begin. User applications will consist of queries,
reports, decision support tools, and other types of
programs., The process for designing and developing
the user applications is similar to the design and
development of the database update applications.

(2) Estimating Standards

Exhibit II-8 shows our estimate of the man-days
to develop user applications for each of the
databases, For purposes of this estimate, we
assumed that, on average, there will be five user
applications for each database, We estimate that
development time for a user application will be
roughly equal to the time required to develop an
update application, including fourth generation
language user training.

The standards used for computing Contractor
Labor (Columns AM~-AO) are the same as those used for
database development. The computations are shown in
the key to the exhibit,
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2. PRODUCTIVITY GAINS

An estimate of the anticipated gains in employee productivity .
from implementing a database is another criterion for development
priority. Generally, databases with high anticipated gains
relative to other databases should be developed first.

The major benefits which the NRC will derive from converting
to a database environment will be significant improvements in the
quality and integrity of the data, in addition to improved access
to the data., Because of this improved integrity and access, the
NRC over time will experience gains in employee productivity.

However, in a non-production environment, productivity gains
are difficult to measure with any reliability. There are
indicators, however, which can be used to compare how each of the
databases might improve productivity.

Two measures were identified in the Enterprise Model, dated
May 1985:

. Data redundancy, and
2 Unmet needs.

These¢ measures indicated the overall inefficiency of the current
systems operating environment during the first quarter of 1985.

Reduction in data redundancy

Data redundancy is defined as a data entity that appears in
more than one database. From a productivity perspective,
elimination (or minimization) of data redundancy would redure
data collection, input, processing, and system maintenance
time and typically, is a major benefit in converting to a
shared database environment.

Satisfaction of unmet needs

An unmet need is defined as a data entity that is required by
an organization but is currently not received in an automated
format. Generally, an unmet need indicates that an
organization must manually consolidate information from a
variety of sources (e.,g., manual files), and typically
represents a time-consuming, expensive method

of obtaining information. Satisfaction of these needs will
generally reduce costly manual consolidation efforts.

The sum of these two measures for a database indicates the
degree to which the database will improve the overall productivity
of the users of the data. It is anticipated that users will be
able to concentrate their efforts on analyzing data rather than
sorting inconsistent data or gathering required data. .
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Exhibit 1II-10 shows the ranking of the databases based on the
sum of the redundancy factor and the unmet needs factor. the
factor for each database is the sum of the factors for each of the
individual entities in the database shown in Exhibit II-11.

1t should be noted, however, that there will be a lag in

realizing productivity gains. Users will need to learn to use the
new databases while phasing out use of the old systems.
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EXHIBIT 1I1-10

PRIORITY RANKING BASED ON
PRODUCTIVITY GAINS

Entity Un-Met
Redundancy Needs

Logical Database Factor Factor Total Rank+
LICENSE 52 47 99 ]
ISSUES 5 B4 89 2
PROCUREMENT 47 38 85 3
LEGAL 2 70 72 4
HARDWARE 33 36 69 5
FINANCE/ACCOUNTING 21 45 66 6
REGULATORY 2 54 56 7
ENFORCEMENT 2 51 53 8
BUILDING/PROPERTY 12 39 51 9
EVENTS 18 31 49 10
ORGANIZATION 35 14 49 10
SITE 35 13 4t 12
INSPECTTON 18 29 ’ 13
PERSONNEL 20 23 4% 14
LICENSING ACTION 4 37 41 15
VENDOR 13 20 33 16
STATE 6 22 28 17
ALLEGATION 3 23 26 18
RADIOACTIVE MATERIALS 17 9 26 18
COMMISSION 0 24 24 20
RESEARCH 3 18 21 21
OPERATOR 1 4 5 22
SPECIAL PURPOSE ENT, 4 67 71 »
GENERAL PURPOSE ENT. 25 269 294 »

Total 378 1,067 1,445 N/A

+Note: Duplxcato rankings assigned to l~gical databases with
identical values in the ranking criterion.
*Note: Not ranked. Fntities do not form a logical database,

Source: Enterprise Model
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EXHIBIT 1I-11

LOGICAL DATABASE
PRODUCTIVITY GAINS DETAIL

Entity
Redundancy
Logical Database Factor
ALLEGATION
ALLEGATION |
INVESTIGATION (CASE) 2
Total 3
BUILDING/PROPERTY
BUILDING (NRC) 3
EQUIPMENT (NRC TECHNICAL) 1
PHYSICAL SECURITY (NRC) 0
PROPERTY (NRC) 7
VISITOR |
Total 12
COMMISSION
COMMISSION ORDER 0
COMMISSION PAPER 0
Total 0
ENFORCEMENT
DEVIATION 0
ENFORCEMENT ACTION 0
VIOLATION 2
Total 2
EVENTS
e iahint TS i Sl e menioL S At i ionis Sl il
EVENT 10
EXPOSURE 3
RELEASE 5
THREAT 0
Total 18
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EXHIBIT 1II-11

LOGICAL DATABASE
PRODUCTIVITY GAINS DETAIL

Entity Un-Met
Redundancy Needs
Logical Database Factor Factor
FINANCE/ACCOUNTING
BUDGET 12 11
DECISION UNIT 2 12
G/L ACCOUNT 3 0
PLANNED ACCOMPLISHMENT 2 5
TRAVEL 2 17
Total 21 45
HARDWARE
COMPONENT 10 6
DEFICIENCY 0 16
STRUCTURE 2 7
SYSTEM 18 i
TEST 3 6
Total 33 36
INSPECTION
INSPECTION 9 0
INSPECTION MODULE 4 6
INSPECTION PROGRAM 0 15
OUTSTANDING ITEM (INSPECTION) 5 8
Total 18 29
ISSUES
BACKFIT ISSUE 0 11
BULLETIN 0 26
GENERIC LETTER 0 22
GENERIC/US ISSUE 3 12
ISSUE (GENERAL) 2 13
Total 5 84
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EXHIBIT

I1-11

LOGICAL DATABASE
PRODUCTIVITY GAINS DETAIL

Entity
Redundancy
Logical Database Factor
LEGAL
APPEAL 0
CASE (LEGAL) 0
DECISION 0
HEARING 2
INTERVENOR 0
PETITION 0
PLEADING 0
WITNESS 0
Total 2
LICENSE
LICENSE 23
LICENSE APPLICANT 2
LICENSE APPLICATION 3
LICENSEE 21
LICENSEE PLAN 0
TECH SPEC/LICENSE CONDITION 3
Total 52
LICENSING ACTION
LICENSEE COMMITMENT 0
LICENSING ACTION 4
OPEN ITEM (LICENSING) 0
Total 4
OPERATOR
EXAMINATION (OPERATOR) 1
REACTOR OPERATOR 0
Total 1
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EXHIBIT 1II-11

LOGICAL DATABASE
PRODUCTIVITY GAINS DETAIL

Entity Un-Met
Redundancy Needs
Logical Database Factor Factor
ORGANIZATION
ORGANIZATION 35 1
POSITION 0 13
Total 35 14
PERSONNEL
EMPLOYEE (NRC) 20 2
GRIEVANCE 0 9
PERSONNEL ACTION 0 4
RECRUIT/APPLICANT 0 8
Total 20 23
PROCUREMENT
CONTRACTOR/PROVIDER (NRC) 15 8
PROVISION AGREEMENT i6 15
PROVISION REQUEST 16 15
Total 47 38
RADIOACTIVE MATERIALS
FUEL ASSEMBLY 2 5
PACKAGE 1 1
RADIOACTIVE MATERIAL (ACCT) 12 0
SHIPMENT 2 3
Total 17 9
REGULATORY
GUIDE/STANDARD (NRC) 1 16
INTERNATIONAL AGREEMENT 0 4
REGULATION 1 26
STATUTE 0 8
Total 2 54
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EXHIBIT II-11

LOGICAL DATABASE
PRODUCTIVITY GAINS DETAIL

Entity Un-Met
Redundancy Needs
Logical Database Factor Factor
RESEARCH
INTERAGENCY AGREEMENT (TECH) 1 15
RESEARCH PROGRAM 2 3
Total 3 18
SITE
FACILITY (NON-REACTOR) 3 6
SITE 11 6
UNIT 21 1
Total 35 13
STATE
DEMOGRAPHICS 5 3
ECONOMIC INFORMATION 0 6
POWER UTILITY 0 8
PUBLIC UTILITY COMMISSION 0 1
STATE 1 4
Total 6 22
VENDOR
DESIGN 0 13
TOPICAL REPORT 0 6
VENDOR 13 1
Total 13 20
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EXHIBIT II-11

LOGICAL DATABASE
PRODUCTIVITY GAINS DETAIL

Entity Un-Met

Redundancy Needs

Logical Database Factor Factor
SPECIAL PURPOSE ENTITIES

COST STANDARDS 0 pi

DRILL 0 13

FEE 3 3

FOIA REQUEST 0 16

OPEN "TMI" ITEM 0 9

PATENT 0 G

IRAINING 1 22

UNION 0 2

Total 4 67
GENERAL PURPOSE ENTITIES

ADVISOR/CONSULTANT/EXPERT 0 81

COMMITTEE 0 81

INQUIRY 0 20

MEETING 0 81

PROJECT 9 2

WORK ITEM 16 4

Total 25 269
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3. APPLICATION SUBJECT AREAS

An understanding of the number and type of major application
subject areas which would be serviced by a database provides
additional information for database priority. An application
subject area is a group of applications concerning one subject.
Generally, it is preferable to develop databases which serve many
application subject areas first.

To determine which databases potentially serve the greatest
number of major application subject areas, we performed the
following analysis:

. Grouped the current systems (within the scope of our
study) into defined application subject areas;

© Using the Enterprise Model, identified which‘entities are
used by each system;

- Identified the logical databases which contain these
entities;

- Counted the number of application subject areas served by
each of the databases; and

« Ranked the logical databases in descending order of
number of application subject areas served.

Exhibit II-12 summarizes our analysis. Some databases
received the same rank since the databases served the same number
of application subject areas. Exhibit 11-13 shows the details of
the number of application subject areas served. A description of
each of these application subject areas is shown in Appendix B.
Powever, this listing of application subject areas may not be
complete, Within the scope of our work, we examined 81 major
systems. Many systems were not examined, including microcomputer
based systems. Therefore, this listing should be viewed as only an
approximation of the probable number of major application subject
areas of interest to NRC,

A listing of the entities for each of the application subject
areas is presented in Appendix E.

57



EXHIBIT 11-12

PRIORITY RANKING BASED ON
SUPPORTED APPLICATION SUBJECT AREAS

Total
Application Subject

Logical Database Areas Supported Rank+
EVENTS 14 1
ORGANIZATION 14 ]
PERSONNEL 13 3
SITE 13 3
FINANCE/ACCOUNTING 12 5
REGULATORY 11 6
LEGAL 11 6
INSPECTION 11 6
RADIOACTIVE MATERIALS 11 6
LICENSE 10 10
PROCUREMENT 9 11
ISSUES 9 11
LICENSING ACTION 8 13
ENFORCEMENT 8 13
ALLEGATION 8 13
STATE 7 16
OPERATOR 7 16
COMMISSION 6 18
RESEARCH 6 18
VENDOR 6 18
HARDWARE 6 18
BUTLDING/PROPERTY 4 22
SPECIAL PURPOSE ENTITIES 11 ®
GENERAL PURPOSE ENTITIES 10 "

+Note: Duplicate rankings assigned to logical databases with
identical values in the ranking criterion,
*Note: Not ranked. Entities do not form a logical database.
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4, SEQUENCING REQUIREMENTS

Databases which serve the same application subject areas ’
gshould be developed as closely together as possible. In this
manner, a complete application subject area can be implemented in a
shorter period of time,

We analyzed groupings of databases to determine which sequence
would maximize the number of health and safety oriented application
subiject areas. The results of our analysis is shown in Exhibit
I1-14. The databases are ranked according to the sequence which
maximizes the number of health and safety oriented application
subject areas. Our detailed analysis is shown in Exhibit II-15.

To derive the sequence of databases, we performed the
following steps:

L] Selected an application subject area(s) which uses a
small number of databases (i.e., Plant Status Reporting,
Nuclear Facilities Reporting);

© Placed the databases serving that application subject
area(s) at the beginning of the sequence (i.e., Events,
Site, Radioactive Materials):;

- Selected an application subject area(s) which can be
completed next in sequence using the least incremental
number of databasers (i.e., Events Reporting and Analysis); ‘

. Placed the databases serving that application subject
area next in the database sequence (i.e., Hardware,
Research);

0 Repeated this process until all databases were sequenced.

The sequencing of databases under this analysis does not
consider the relative importance of each of the application subject
areas to the NRC users. Our approach to sequencing is
quantitiative since it focuses on maximizing the number of
application subject areas.

It should also be noted that although an application subject
area may not be completed until all databases serving that
application subject area are implemented, the major user
applications for each of the databases will be developed as the
databases are implemented.
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EXHIBIT 1I-14

PRIORITY RANKING BASED ON
DATABASE SEQUENCING

Database

Sequence

Logical Database Rank+
EVENTS 1
RADIOACTIVE MATERIALS 1
SITE 1
HARDWARE 4
RESEARCH “
STATE 6
OPERATOR 7
INSPECTION 8
REGULATORY 8
VENDOR 8
LICENSE 11
ENFORCEMENT 12
LEGAL 12
ISSUES 14
ORGANIZATTON 14
COMMISSION 16
ALLEGATION 17
LICENSING ACTION 17
PROCUREMENT 19
FINANCE/ACCOUNTING 20
PERSONNEL 20
BUTLDING/PROPERTY 22

SPECIAL PURPOSE ENTITIES &

GENERAL PURPOSE ENTITIES *

- ———— —— ———— T ——— - ——— - ———— .~ —— - ———— - — -~~~ . - — -~ - .-~ - -

+Note: Duplicate rankings assigned to logical databases with
identical values in the ranking criterion.
*Note: Not ranked. Entities do not form a logical database.
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S. ORGANIZATIONAL USAGE

Another criterion for determining database development
sequence is the organizational demand for the databases. 1In
general, databases which are used by a high proportion of users
should be developed before databases which are used by few
organizations.

For the Enterprise Model, we asked each organization in the
NRC to indicate which of the data entities are required by their
organization,

Usage is defined as the number of times the entities in a
given database could be used by all organizations. For each
database, usage is calculated as the sum of:

Organization (l..n) Requiring Entity (1l..n)
X
Number of Staff in the Organization.

Although we know that each staff member in an organization
does not use every entity required by the organization, this method
is a useful approximation for estimating usage. This method
weights organizational usage by organization size. Organizational
staffing levels were obtained from the FTE Permanent Full-Time
Report. The logical databases are ranked in descending order of
demand in Exhibit II-16. Exhibit II-17 shows the usage by entity
for each of the databases.

For some databases, the potential database usage shown exceeds
the number of NRC personnel. This occurs because the potential
database usage is equal to the sum of the maximum potential usage
of individual entities in the database.
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EXHIBIT 11-16

PRIORITY RANKING BASED ON
ORGANIZATIONAL USAGE

Potential

Logical Database Database lUsage Rank
LICENSE 8,532 1
ISSUES 6,669 2
FINANCE/ACCOUNTING 6,155 3
HARDWARE 6,109 4
LEGAL 5,887 5
INSPECTION 5,261 6
SITE 5,108 7
LICENSING ACTION 4,480 8
REGULATORY 4,376 9
ENFORCEMENT 4,331 10
EVENTS 3,909 11
PERSONNEL 3,681 12
VENDOR 3,302 13
STATE 2,790 14
ALLEGATION 2,590 15
BUILDING/PROPERTY 2,574 16
RESEARCH 2,011 17
COMMISSION 1,846 18
RADIOACTIVE MATERIALS 1,745 19
PROCUREMENT 1,414 20
ORGANIZATION 1,381 21
OPERATOR 1,180 22
SPECIAL PURPOSE ENTITIES 5,171 »
GENERAL PURPOSE ENTITIES 13,374 .

D ———— R AL LS

®Note: Not Ranked. Entities do no* form a logical database.

Source: Enterprise Model,
FTE Permanent Full-Time Report
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EXHIBIT 1I-17

LOGICAL DATABASE USAGE

DETAIL
Number of
Organizations Potential
Requiring Entity
Logical Database Entity Usage
ALLEGATION
ALLEGATION 40 1,934
INVESTIGATION (CASE) 13 656
T;;al ..... 53 2,590
BUILDING/PROPERTY
BUILDING (NRC) 10 330
EQUIPMENT (NRC TECHNICAL) 16 784
PHYSICAL SECURITY (NRC) 12 474
PROPERTY (NRC) 18 869
VISITOR 4 117
Total 60 2,574
COMMISSION
COMMISSION ORDER 18 796
COMMISSION PAPER 21 1,050
Total 39 1,846
ENFORCEMENT
DEVIATION 31 1,584
ENFORCEMENT ACTION 26 1,103
VIOLATION 32 1,644
Total 89 4,331
EVENTS
EVENT 4a 2,298
EXPOSURE 14 684
RELEASE 13 668
THREAT 7 259
Total 78 3,909
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EXHIBIT 11-17

LOGICAL DATABASE USAGE

DETAIL
Number of
Organizations Potential
Requiring Entity
Logical Database Entity Usage
FINANCE/ACCOUNTING
BUDGET 46 1,987
DECISION URIT 2 1,050
G/L ACCOUNT 1 39
PLANNED ACCOMPLISH IENT 31 1,117
TRAVEL 47 1,962
Total 147 6,155
HARDWARE
COMPONENT 21 1,371
DEFICIENCY 20 1,215
STRUCTURE i 960
SYSTEM 29 1,690
TEST 14 873
Total 9% 6,109
INSPECTION
INSPECTION 33 1,741
INSPECTION MODULE 20 1,118
INSPECTION PROGRAM 19 964
OUTSTANDING ITEM (INSPECTION) 24 1,438
Total 9 5,261
ISSUES
BACKFIT ISSUE 14 748
BULLETIN 27 1,627
GENERIC LETTER 27 1,673
GENERIC/US ISSUE 19 1,182
ISSUE (GENERAL) 28 1,439
Total 115 6,669
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EXHIBIT 11-17

LOGICAL DATABASE USAGE

DETAIL
Number of
Organizations Potential
Requiring Entity
Logical Database Entity Usage
LEGAL
APPEAL 15 701
CASE (LEGAL) 23 964
DECISION 18 769
HEARING 14 663
INTERVENCR 13 668
PETITION 16 778
PLEADING 15 710
WITNESS 13 634
Total 127 5,887
LICENSE
LICENSE 37 1,688
LICENSE APPLICANT 13 785
LICENSE APPLICATION 18 1,010
LICENSEE 49 2,182
LICENSEE PLAN 18 1,110
TECH SPEC/LICENSE CONDITION 28 1,757
Total 163 8,532
LICENSING ACTION
LICENSE COMMITMENT 26 1,317
LICENSING ACTION 40 2,090
OPEN ITEM (LICENSING) 15 1,073
Total 81 4,480
OPERATOR
EXAMINATION (OPERATOR) 6 346
REACTOR OPERATOR 15 834
Total 21 1,180
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EXHIBIT 1I-17

LOGICAL DATABASE USAGE

DETAIL
Number of
Organizations Potential
Requiring Entity
Logical Database Entity Usage
ORGANIZATIOR
ORGANIZATION 22 697
POSITION 18 684
Total 40 1,381
PERSONNEL
EMPLOYEE (NRC) 57 2,346
GRIEVANCE 12 532
PERSONNEL ACTION 11 265
RECRUIT/APPLICANT 15 538
Total 95 3,681
PROCUREMENT

- —— . " ———— -

CONTRACTOR/PROVIDER (NRC) % 1,414
PROVISION AGREEMENT 0 0
PROVISION REQUEST 0

-~ o - —— -

Total 34 1,414

——— - . . e 2 7 o 7

FUEL ASSEMBLY 5 334
PACKAGE 7 388
RADIOACTIVE MATERIAL (ACCT) 18 742
SHIPMENT 7 281
Total 37 1,745
REGULATORY
GUIDE/STANDARD (NRC) 27 1,508
INTERNATIONAL AGREEMENT 3 111
REGULATION 45 1,978
STATUTE 16 779
Total 91 4,376
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6. RECORD VOLUME

The estimated record volume of a logical database is a measure
of the need to automate the database. Generally, the higher the
volume, the greater the need to automate the database. Volume is
defined as the total number of occurrences of an entity (e.g., 2500
events), The total record volume for a database is the suam of the
volumes of each of the individual entities in the database. Record
volumes were obtained from the Data Entity Dictionary. Where
ranges were pro ided we used the midpoint of the range as the
record volume,

The logical databases are ranked in descending order of record
volume in Exhibit II-18., Exhibit II-19 shows the record volume for
each entity in each database, The logical databases "Radioactive
Materials®™ and "Events®" are ranked high due to the volumes
associated with the entities *Shipment® and "Exposure".
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EXHIBIT 1I-18

LOGICAL DATABASE PRIORITY RANKING
BASED ON RECORD VOLUME

Record

Logical Database Volume Rank
RADIOACTIVE MATERIALS 3,126,600 1
EVENTS 156,525 2
PROCUREMENT 48,950 3
LICENSE 43,440 4
BUILDING/PROPERTY 37,812 5
HARDWARE 27,630 6
FINANCE/ACCOUNTING 25,740 7
INSPECTION 25,690 8
PERSONNEL 17,770 9
LICENSING ACTION 11,400 10
SITE 11,150 11
ENFORCEMENT 6,750 12
OPERATOR 6, 500 13
LEGAL 6,007 14
ISSUES 5, 546 15
ORGANIZATION 4,605 16
VENDOR 2,610 17
ALLEGATION 1,975 18
REGULATORY 1,390 19
COMMISSION 725 20
STATE 453 21
RESEARCH 70 22
SPECIAL PURPOSE ENTITIES 15,279 .
GENERAL PURPOSE ENTITIES 11,460 b

*Note: Not Ranked. Entities do not form a logical database,

Source: Data Entity Dictionary

14



EXHIBIT 1I1-19

LOGICAL DATABASE RECORD VOLUME

DETAIL

Logical Database

- —————

ALLEGATION
INVESTIGATION (CASE)

———— o —————————— T —— - -

BUILDING (NRC)

EQUIPMENT (NRC TECHNICAL)
PHYSICAL SECURITY (NRC)
PROPERTY (NRC)

VISITOR

- ————————————

- —————— . ————

COMMISSION ORDER
COMMISSION PAPER

DEVIATION
ENFORCEMENT ACTION
VIOLATION

. . —— o — . —— .

EVENT
EXPOSURE
RELEASE
THREAT

. o e o o o o e  — o . o

Total

Record
Volume
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EXHIBIT II-19

LOGICAL DATABASE RECORD VOLUME

DETAIL
Record
Logical Database Volume
FINANCE/ACCOUNTING
BUDGET ~
DECISION UNIT 65
G/L ACCOUNT 200
PLANNED ACCOMPLISHMENT 475
TRAVEL 25,000
Total 25,740
HARDWARE
COMPONENT 7,000
DEFICIENCY 9,000
STRUCTURE 1,050
SYSTEM 580
TEST 10,000
Total 27,630
INSPECTION
INSPECTION 6,750
INSPECTION MODULE 2,675
INSPECTION PROGRAM 65
OUTSTANDING ITEM (INSPECTION) 16,200
Total 25,690
ISSUES
BACKFIT ISSUE 35
BULLETIN 4
GENERIC LETTER 35
GENERIC/US ISSUE 460
ISSUE (GENERAL) 5,012
Total 5, 546
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EXHIBIT 1I-19

LOGICAL DATABASE RECORD VOLUME

DETAIL

Logical Database

R TR —

B S S S S N —

APPE/ L

CASE (LEGAL)
DECISION
HEARING
INTER7ENOR
PETITION
PLEADING
WI'ANESS

LICENSE

LICENSE APPLICANT
LICENSE APPLICATION
LICENSEE

LICENSE COMMITMENT
LICENSING ACTION
OPEN ITEM (LICENSING)

B —

EXAMINATION (OPERATOR)
REACTOR OPERATOR

B B S ———

Total

NRGANIZATION

———— . ——— o ——— . —-— . .

ORGANIZATION
POSITIC¥

Total

Recird
Vol ume

s o —

1,750
75

12

40
3,250
750

6,007

- ————



EXHIBIT 1I-19

LOGICAL DATABASE RECORD VOLUME

DETAIl,
Record
Logical Database Volume
PERSONNEL
EMPLOYEE (NRC) 3, 500
GRIEVANCE 270
PERSONNEL ACTION 12,000
RECRUIT/APPLICANT 2,000
Total 17,770
PROCUREMENT
CONTRACTOR/PROVIDER (NRC) 4,860
PROVISION AGREEMENT 24,900
PROVISION REQUEST 19,190
Total 48,950
RADIOACTIVE MATERIALS
FUEL ASSEMBLY 25,000
PACKAGE 1,600
RADIOACTIVE MATERIAL (ACCOUNT) 300, 000
SHIPMENT 2,800,000
Total 3,126,600
REGULATORY
GUIDE/STANDARD (NRC) 150
INTERNATIONAL AGREEMENT 25
REGULATION 15
STATUTE 1,200
Total 1,390
RESEARCH
INTERAGENCY AGREEMENT (TECH) 60
RESEARCH PROGRAM 10
Total 70
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EXHIBIT II-19

LOGICAL DATABASE RECORD VOLUME

DETAIL

Logical Database

e T

FACILITY (NON-REACTOR)
LICENSEE PLAN
SITE

DEMOGRAPHICS

ECONOMIC INFORMATION
POWER UTILITY

PUBLIC UTILITY COMMISSION
STATE

——————— o ———— ———— . ————

—————————————— - - —-—— —~——

DESIGN

VENDOR

D ——

COST STANDARDS
DRILL

FEE

FOIA REQUEST
OPEN "TMI" ITEM
PATENT
TRAINING

UNION

Total

15,279
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C. DATABASE SCORES AND CLASSIFICATIONS

Exhibit II-20 summarizes the scoring of each of the databases
based on the six quantitative criteria discussed on the previous
pages.

The total score for each database is the sum of the individual
ranks on each of the criteria. Priority classifications of A, B or
C were assigned to each of the databases where A is the highest
priority. Priority classification parameters were established at
one standard deviation above and below the mean.

An evaluation of qualitative factors discussed below may
justify some modifications to the priority order determined as a
result of quantitative analysis. Generally, if modifications are
required, the changes should only be made within a classification.
That is, if it is determined that a class B database should receive
a higher priority, the change in the order of development should
only be made among the class B databases (except for a special
reason as judged by senior management).

OQur assessment of modifications to this sequence is presented
in our recommendations in Section IiI.

D. QUALITATIVE FACTORS

In addition to determining development priority based on
quantitative measures, qualitative factors should also be
considered.

1 Enterprise Model Issues

During the development of the Enterprise Model, issues
were identified which may have an impact on the priority for
developing databases within the CDN, Each issue is restated
below and its potential impact on development priority
assessed. These issues and assessments are presented so that
NRC can apply qualitative judgement to the quantitative
analysis of development priorities shown in this report. At
this time, development priorities in this report are based
strictly on quantitative measures.

»

. Few new reactors are being licensed.‘

A reduction in license applications may place
greater attention on maintenance of existing

plants. Generic and backfit issues could,
therefore, receive a higher development priority
since some of these issues address health and safety
considerations with respect to plant maintenance,

# NRC is sustaining significant budget cutbacks.
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EVENTS 13 3 10 : 1 1 11 2 B A
SI'TE 15 12 3 1 7 13 1 45 A
LICINSE = - 10 11 1 4 49 A
INSPRCTION 12 13 6 8 6 8 : 53 A
ISSIES 10 2 11 14 2 15 : Y B
HARTWARE 18 5 18 4 4 6 : 55 B
LHGAL 16 4 6 12 5 14 57 B
RHILATCRY 8 7 6 8 9 19 57 B
ENFORCEMENT 5 8 13 12 ¢ 10 12 60 B
RADIOACTIVE MATERIALS 17 : 18 6 19 1 62 B
FINANCE/ AOINTING 21 6 5 20 : 3 7 62 B
LICENSING ACTION 6 15 13 17 8 10 2] B
ORCGANTZATTON Bl 10 1 14 21 16 : Fj! B
PROCUREMENT 19 3 11 19 2 3 : 75 B
PERSONNEL D 14 : 3 2 12 9 : B B
VENIXR 7 16 : 18 8 13 17 : b B
QPERATCR 2 2 16 7 2 I3 : 82 B
ALLECATION 4 18 13 17 15 18 : 85 C
RESEARCH 3 21 18 4 17 2 : & C
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This indicates a need to conserve resources by
sharing data.

FOIA requests could potentially increase.

The FOIA volume would still be small relative to
other types of data. Development priority would not
be significantly affected.

At some point in time there may be a standard
reactor design.

If a standard design is adopted, the impact would be
in the long term (beyond five years) and would not
effect current CDN activities.

There could be a decrease in elapsed reactor
licensing time.

This could indicate a need for faster data access,
but will not impact development priority.

NRC needs to improve consistency with industry

practices.

This indicates a need to establish data maintenance
responsibility with appropriate NRC offices.
Priority is not affected.

Storage of increasing amounts of high level waste
must be addressed,

There is no immediate impact on development
priority. However, resolution of this issue could
result in the need to create a new database.

The number of resident inspectors may increase.

If there is a significant increase, inspection data
may receive a higher priority to accommodate
increased volumes and usage.

The number of agreement states could potentially
increase,

Even with an increase in the number of agreement
states, the volume of data would still remain
relatively low. Development priority would not be
affected,

The impact of ex parte on data access must be taken
into account,
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Ex parte rules could result in the need to create
csoparate databases or stringent Jata access
(security) procedures. Further investigation is
required to determine what data is affected by ex

Ea[te.

A change in regulations could impact data
requirements.

The impact of a change in regulations must be
reviewed on a case-by-case basis. For example,
changes to 10 CFR Part 35 (medical) or 10 CFR Part
39 (well-logger) could change volumes and/or types
of data reported relative to material licenses,
thereby impacting license data priority.

There may be a need to share data with organizations
outside of NRC,

This indicates a potential need to provide access to
NRC data. It is unl.kely that development priority
would be affected.

The number of allegations is likely to increase.

Apparently the volume of allegations increases as
new reactors go online. As the number of new
reactors planned to go operational in the next few
years is relatively high, the volume of Allegations
is expected to increase., Because of the sensitive
nature of allegations data, the development priority
is likely to increase.

NRC may consolidate its offices into one building.

Consolidation would impact the telecommunications
network, not data priority.

Goals assigned to an office may change.

A change in an office's existing goal would shift
responsibility for maintaining data or the need to
access data., There would be no impact on priority.

NRC may adopt a chargeback methodology.

A chargeback procedure would probably create a new
function within the existing financial reporting
system. Development priority, from a data
viewpoint, would not be affected.
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& Management Considerations

Listed below are implementation considerations identified
during the Data Requirements task of the CDN planning
process. These considerations are presented so that NRC
management can assess the relative importance of each on the
development priority or development strateqgy of the various
CDN databases. At this time, development priority is based
strictly on quantitative measures explained elsewhere in this
report,

« Status of current systems

The status of current systems could impact the
approach to developing databases. Those systems
that are relatively new could lower the priority of
development for certain CDN databases because these
systems have typically been implemented using
advanced hardware/softvare to make them “user
friendly®, Candidate databases that appear to be
currently supported by recently developed systems
(names of the systems are in parenthesis) include:

-Finance/Accounting (IFMIS)
-Allegations (AMS)
~License (OLTS, LMS)

In addition, there are other databases supported by
systems that are operated external to the NRC. The
priority for developing these databases in a CDN
environment could also decrease if the need to share
this data is relatively low and development effort
relatively high. Candidate entities falling into
this category appear to be:

-Radioactive Materials (NMMSS)
~-Events (REIRS, LERS)

* Level of detail

The required level of detail regarding some entities
could impact data volumes, and therefore priority,

Entities that require further refinement as to the
required level of detail include:

~Component

~Test
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Data Dependency

The CDN Data Model, issued June 1985, identified the .
overall CDN database structure and the relationships

within and between databases. This overall

structure was developed in order to minimize future

data redundancy while optimizing the number of user

applications accessing that data.

In the initial stages of development of the
databases only a few applications can be supported;
as the number of databases implemented grows, the
number of applications supported increases at an
accelerated rate,

In many cases a specific application may process
data in more than one database. The database
development sequence will therefore determine the
order of fully supported user applications as well
as the extent to which particular applications are
supported throughout the development cycle.
Depending on which databases are needed and when
they are developed, all of the required data for a
specific application may not yet have been
developed. Consistent with established database
development methodology, interim design solutions
may be required, including building tempory code
tables, "skeleton® structures of other required
databases, or concurrent database development
(resulting in a change in database development
priority). While excessive use of interim solutions
is not recommended, this approach can be implemented
in order to make available key applications to meet
user needs while preserving the integrity of the
database structure set forth in the Data Model. One
of the benefits of using DBMS technology is tha it
more readily allows for such design solutions than
traditional technology.

Our analysis of information contained in the
Enterprise Model and Data Model indicates that there
is insufficient information available to recommend a
database sequence that eliminates or minimizes this
data dependency constraint. Only a detailed
knowledge of each application (in terms of data
elements) and all of the databases where those data
elements reside could provide the information needed
to make this determination. However, it would be
impractical to perform such an analysis in a
timeframe consistent with the CDN plan,

One alternative solution to address this issue is to
rioritize applications and then to sequence the .

atabases to support those application priorities
(resulting in a change in database priority). We
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anticipate, however, that it will be difficult to
prioritize the applications and that if it is
possible to prioritize them, it might result in a
tendency to violate the integrity of the Data Model
by creating redundant data elements. Finally, we
anticipate that this data dependency constraint will
still occur and still require interim design
solutions.

Data availability

Information on some entities may currently not exist
within NRC in a manual or automated form. Where
data does not currently exist, the development
priority of an entity could be lowered. Further
investigation is required to determine if there are
any entities which fall into this category.

Data conversion

In converting to the new databases, existing data
should be converted automatically where possible,
This determination should be made on a case-by-case
basis,

Data maintenance

Responsibility for maintaining (add/change/delete
functions) data must be established. Responsible
offices should take the lead in resolving any level
of detail, data availability, or data conversion
issues, Responsible offices will he the key to
maintaining the integrity, quality and timeliness of
data creation and updates,

Development resources

Any constraints with respect to budgeted funds must
be considered in establishing database priority or
schedules,

User acceptance

Initial database implementations should have shorc
timeframes and widespread usage to increase user
familiarity and acceptance of the CDN concept. This
is a new technology that NRC has not developed or
used before, A database environment will require
new roles for users and RM/D,
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- Complexity '

Initial database implementations should have a low
complexity to reduce implementation risk while
experience is gained with new software tools,.

» User level of effort

Development timeframes should consider the impact on
user level of effort required during database design
and implementation in order to minimize user
staffing requirements.

The potential impact on development priority of each of these
qualitative factors is summarized in Exhibit II-21.

L I I A I D D I I

Our development strategy recommendations, the development
schedule based on the quantitative evaluation, and budget estimates
are presented in the remainder of this report.
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. II1. DEVET OPMENIT STRATRCY

In this section we present our detailed strategy
recommendations and cost and schedule estimates. The information
is organized as follows:

- Development strategy recommendations;

. Schedule for developing the databases based on
quantitative factors; and

. An estimate of the cost for implementing the plan to be
used for budget planning.

A. DEVELOPMENT STRATEGY RECOMMENDATIONS

We recommend that the NRC develop the CDN databases in three
phases:

. PHASE I~~FINALIZE DATABASE PRIORITIES AND
DEVELOPMENT TOOLS

. PHASE II~--DEVELOP AN INFRASTRUCTURE FOR DEVELOPMENT
. . PHASE III-~-IMPLEMENT DATABASES

Below we summarize the key activities that should be included in
each phase, Exhibit III-]l illustrates the overall schedule.
Detail costs and schedules for Phase III can be found in Sections
ITIB and IIIC on the following pages,

PHASE I~-~FINALIZE DATABASE PRIORITIES AND DEVELOPMENT TOOLS

The purpose of this phase is to make final assessments on the
priority of database development as well as the tools to be used in
developing the databases, Modifications to the preliminary
strategic data plan should be made as required,

I-1 Evaluate qualitative factors.

RM/D should evaluate the qualitative factor; discussed in
Section II, consult with the CDN liaisons (o obtain the
perspective of each of the offices, and make
recommendations on any changes in development priorities
to the ADP Steering Group. Each of the qualitative
factors can affect the relative priority of development
for the databases (currently, priority is established on
a quantitative basis). The ADP Steering Group should

. make a decision on whether or not the development
priority should
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I-2

I-3

be modified based on RM/D's recommendations. If
priorities are changed, the detail schedules for Phase
III should also be updated.

Pinalize the approach for general/special entities.

Currently, the entities that are included in the general
and special purpose categories are not priority ranked,
because these categories are not considered to be logical
databases. Each entity should be reviewed and a decision
made on when to implement the entity. For example, the
*Fee" entity could be implemented at the same time as the
Finance/Accounting database; the "Training® entity could
be implemented at the same time as the Personnel database.

Conduct a pilot program to test development tools.

A major strategy in the development of the CDN databases
will be to use DBMS, fourth generation language, and
microcomputer -based development tools., In order to
properly utilize these tools in the context of this plan,
the NRC should demonstrate and evaluate the development
process using these tools prior to beginning full-scale
development., These tools should be used to develop
prototypes of one or two key entities for:

- Detail user requirements;

- A database and its associated update
application; and

- A user (reporting) application.

Each prototype should be assessed and evaluated.
Recomm2ndations for improvement in the use of each tool
should be made, Key management issues should also be
identified and proposed strategies for their resolution
documented.

Based on the results of the prototypes, refinements to
the preliminary strategic data plan should be made as
necessary.

PHASE II-~DEVELOP AN INFRASTRUCTURE FOR DEVELOPMENT

The purpose of this phase is to organize various NRC offices
into an infrastructure that will accommodate both the development
and operation of the CDN,

I1-1 Develop database functions within RM/D.

Key database functions should be developed within the
RM/D organization to address database administration and
data
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11-3

I1-4

analysis. These functions will be critical to the
development and operation of the CDN by establishing
standards and quidelines for software development, use of
the data dictionary, and communications between
technical, data administration and user personnel.

Develop a strategy for integrating other tasks of the CDN.

In developing the shared databases the NRC must ensure
that other related activities are integrated with the
those identified in this plan. Key areas that should be
addressed include:
- Telecommunications:
- Hardware (e.g., timespraring and microcomputers);
- Software (both mainframe and microcomputer); and
- Office automation tools.
The NRC needs to plan for the integration of these
activities and establish an integration team with
responsibility for monitoring the integration.

Assign Data Maintenance Resporsibilities.

Before any development activities can begin,
responsibility for maintaining (i.,e., creating and
updating) data in the various databases must be
established, The organizations who are identified as
having data maintenance responsibility should be the lead
organizations in the design, development and
implementation efforts. Appropriate user staff in these
organizations should be designated to work with the
development team, These individuals should also form the
membership of the ADP Working Groups for each of the
database projects.

Expand the Phase 1 pilot program.

The entity level prototypes developed in Phase I should
be expanded to simulate a more complete operation,
Expansion can occur by converting current operational
data into the prototype system, adding more entities to
the prototype, and by increasing the number of users who
have access to the prototype, This will provide the NRC
with the opportunity to increase its experience with the
various development tools ard in the actual operation of
a database (i.e,, both users and technical staff will
begin to "climb up® the learning curve before full scale
implementation begins in Phase III1).
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PHASE III--IMPLEMENT DATABASES

The purpose of this phase is to implement the databases
identified in this plan. Databases should be implemented
sequentially (i.e., one-by-one) in the first one to two years Lo
allow for an orderly progression of development. After the NRC has
gained sufficient experience, developnent should occur in parallel
(i.e., multiple, concurrent projects).

B. SCHEDUL"

Using the development priorities based on the guantitative
analysis in Section 11, we developed a schedule for the
implementation., This schedule includes:

- Database development aand implementation;
. Update application development and implementation;
. Development of basic user applications for reporting and

querying the databases; and

. Conversion of data from existing systems,

We assumed that:

. The entire development, implementation and conversion
effort for all of the databases needed to be completed in
approximately 5 years;

. Funds will be available; and

. NRC users and RM/D staff will be able to commit the level
of effort required,

To determine the elapsed schedule for each database project we
developed a standard man loading model as depicted in Exhibit
IT1i=2, We then applied this model to the estimated development
man~days for contractor and NRC personnel to estimate project
elapsed time as shown in Exhibit III-3, When reviewing these
exhibits, it is important to note the following:

. The model optimizes the utilization of the same personnel
on each project, where possible. For example, on a
project with 4 analysts on Task . (Database Development),
these same analysts also work on Tasks 2 (Update
Application) and 3} (Implementation);
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The model assumes that any programming activities needed
in Task 3 (Implementaton) uses programmers in other
tasks; these tasks are appropriately loaded with the
necessary programmer man-days;

For relatively small prejects (i.e., Allegations,
Commission, Operator, aud Research), the man loading
would probably be slightly less than presented in the
model in order to optimize the number of personnel on the
project;

For relatively large projects (i.e., Finance/Accounting,
License, and Personnel), the man loading would probably
be slightly larger that sho#n in the model in order to
accelerate the scéedulo: and

Ideally, data conversivnm activities should end at about
the same cims as Task 3 (lmplementation). However, the
staffing model for Task 4 (Data Conversion) resulted in a
significantly early finiah in 13 projects and a
sfanificantly late finish in 3 projects, Upon further
analysis it vas determined that there is no s;ng}c mode 1
for Task 4 thet will schedule conversion activ s
properly. Geperally this can be attributed to the fact
that there {8 little or no relationship of the conversion
activities to the relative size of other project tasks,
Therefore, data conversion activities must be ussessed on
4 project-,y-ptoject basis. For projects where the model
results i an early finish, conversion activities can be
started at a later time and/or the man loading can be
reduced, For projects where the model results in a late
finish, the es*imate for conversion should be reevaluated
and possibly .owered (e.g., the estimate for conversion
of the Organization database could probably be lowered)
and/or the run loading could be increased,

"he overall Phase ITI achedule was then prepared using the
detail project schediles and (s depicted in Exhibit III-4, The
general guidelines used to prepare this schedule were:

Since site data will be frequ.ently referenced by numerous
other databases, including the Events database, the Site
database was placed first in the order of development;

The sequence of the remaining databases is based strictly
on priority as determined by qu ta factors only.
If the suquence (s modified bafeaséi'iiiiligglli factors,
the schedule would also need to be mo ed; an

For the first year of development, only one projecc at a
time was scheduled; for the second year of development,
Fwo projects at a time weres schediled; for the third and
«1haequent yearn, three projects were scheduled

eimultanesusly. This project loading pattern was
selected to allow the NRC to yradually "climb® the
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learning curve at a faster rate in each year up to a
maximum practical level of resource commitment,

Exhibit III-S5 shows the rapid rate at which user applications can
be developed given the acceleration of the development effort in
the second year and bevond.

Based on the overall schedule, we then developed an estimated
man loading by month by manpower category including specific NRC
Offices, RM/D, and Contractor. This loading chart is (!lustrated
in Exhibit 171-6, Detailed loading charts are presentec in
Appendix C, We used supporting details from the propos~d Jata
maintenance responsibility matrix in Appendix D to alloca*e NRC
user manpower to specific NRC offices. Several key points should
be noted concerning Appendix D:

. The assignment of proposed data maintenance
responsibility to specific NRC Offices is preliminary.
These 2ssignments are based on information develope
during the preparation of the Enternrise Model, Data
Dictionary, and Data Model, an: are likely to be
modified as a result of further analysis conducted with
the inplementation of our Phase II (Infrastructure)
recommendation (See above for more details);

o Where multiple Offices share specific data
responsibility, estimated user man-days were allocated
on an equal basis; and

- Wwhere the chart indicates an "any", man-days were
allocated on an equal basis to all remaining offices not
having a specific assignment.

As discussed in our recommendations, modifications to this

schedule may be required as a result of priority changes based on
qualitative factors.

C. BUDGET ESTIMATES

To assist the NRC in budgeting for the database projects, we
applied some costing assumptions to the man-days and developed an
estimate of the cost.

We estimate that contractor billing rates will be:

. Contractor Management $100/hr
. Analyst 60/hr
. Programmer 35/hr

These estimates are an average of government billing rates
for a mix of large and small firms. The actual rates could be
higher or lower depending on the contractor selected, We estimate
that
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Does not include Special Purpose or General Purpose Entities,

Basea on Phase Il] Database lmplementation Schegule.

“Mote:




contractor management will expend 15% of the overall contractor
effort., We anticipate that the contractor's expenses will be
approximately 5% of total labor, net of hardware and computer time,

Costs for software, hardware and telecommunications have not
been included in the development costs. However, we have made an
estimate of required computer time charges under a timesharing
arrangement. The hourly rate used is for a short term arrangement
and, consequently, is probably high. A long term negotiated rate
may be significantly lower.

All estimates are presented in current dollars. No
adjustment has been made for inflation.

A summary of the cost estimates is shown in Fxhibit III-7.
Detailed cost estimates for each of the major tasks are provided
in Exhibit III-8-13., These estimates are only an approximation of
the anticipated total cost to develop each of the databases,

Costs could vary as a resul® of estimating standards, procurement
delays, technical difficulties (e.g., computer down-time), issue
resolution or other factors. Therefore, these estimates could be
higher or lower by as much as 25%.
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R R R
CTMESE ESTIMATES ARE ORCY AW AFPROIINGTION
IVARLATLONS COME OCCuR FROM PROCUMENER!
IDELAYS, TECMMICAL BIFF ICULTIES, 1S5UE
(RESDLUTION O DTmER FACTORS. ESTIMMTES
i (COWD BE WiGnER 00 LOWER BY 251

R EEEEEEEEE R R R R R N
TOTAL COST ESTIMATE®
(In 1985 Dollars)

Database User Suttotal Contractor Total
Database  Update Appl. Data #pplications Contractor trpenses Total Timesharing Develogeent

Logical Database Developsent Developsent leplesentation (onversion  Developeent Labor sl Contractor Custs Costs
ALLEBATION $80,000 $13,000 $22,000 $26,000 $45,000 $186,000 $9,000 $195,000 $151,000 $14p,000
BUILDING/PROPERTY 147,000 33,000 0,000 83,000 113,000 446,000 22,000 468,000 158,000 826,000
COmmISSION 71,000 13,000 20,000 6,000 43,000 155,000 8,000 163,000 115,000 298,000
ENFORCEMENT 114,000 20,000 32,000 19,000 66,000 253,000 13,000 166,000 214,000 480,000
EVENTS 147,000 26,000 42,000 121,000 50,000 426,000 21,000 447,000 320,000 767,000
FINANCE /ACCOUNT IN6 495,000 98,000 14%, 000 140,000 336,000 1,220,000 61,000 1,260,000 1,025,000 2,308,000
HARDWAKL 179,000 33,000 51,000 217,000 113,000 593,000 39,000 23,000 423,000 1,046,000
INSPECTION 149,000 26,000 42,000 115,000 90,000 422,000 21,900 443,000 319,000 182,000
1SSUES 177,000 33,000 51,000 13,000 113,000 387,000 19,000 408,000 338,000 744,000
LEBAL 283,000 52,000 80,000 19,000 180,000 594,000 30,000 624,000 522,000 1,145,000
LICENSE 540,000 98,000 155,000 338,000 338,000 1,469,000 73,000 1,542,000 1,144,000 2,688,000
LICENSING ACTION 103,000 20,000 31,000 32,000 68,000 256,000 13,000 269,000 212,000 481,000
OPERATOR 49,000 13,000 20,000 13,000 45,000 160,000 8,000 168,000 137,000 305,000
ORGANIZATION 48,000 13,000 20,000 230,000 45,000 376,000 19,000 395,000 225,000 820,000
PERSONNEL 401,000 18,000 120,000 134,000 270,000 1,003,000 56,000 1,053,000 833,000 1,886,000
PROCURENENT 207,000 39,000 61,000 Jue, 000 135,000 T4E,000 37,000 785,000 $20,000 1,305,000
RADIDACTIVE MATERIALS 236,000 19,000 &4, 000 115,000 135,000 569,000 29,000 618,000 466,000 1,084,000
RESULATORY 141,000 26,000 41,000 19,000 90,000 317,000 16,000 333,000 273,000 808,000
RESEARCH 78,000 13,000 21,000 26,000 45,000 163,000 9,000 192,000 156,000 342,000
SITE 128,000 20,000 33,000 250,000 08,000 479,000 24,000 503,000 312,000 813,000
STATE 165,000 33,000 50,000 45,000 113,000 406,000 20,000 425,000 341,000 787,000
vENDOR 101,000 20,000 30,000 69,000 08,000 308,000 15,000 323,000 231,000 534,000
SPECIAL PURPUSE ENTITIES 254,000 52,000 78,000 32,000 180,000 596,000 30,000 626,000 520,000 1,145,000
GEMERAL PURPOSE ENTITIES 183,000 39,000 38,000 164,000 135,000 581,000 29,000 810,000 442,000 1,082,000
Total $4,518,000 $850,000 $1,321,000 $2,534,000  $2,930,000 $12,153,000  $606,000 $12,759,000 89,611,000 $22,370,000
Fazzzs3333n 2= a3z zz= 333z EE TR T2 E 3 ) s3szrszzszse 23I33zzTTzE= 2TIsIBE3: LTSz EIRIIT Tzassuzzess SIZBIEZT LIS
Rear $188,000 $35,000 $35, 000 $108,000 $122,000 $506,000 $5,000 $532,000 $400,000 $932,000

ARSI - — - e

“Mote: Asounts presented in this exmbit are rounded to the nearest thousand dollars.
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Logical Database

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

ALLEBATIDN
BUILDING /PROPERTY
ConmISSION
ENFORCENENT
EVENTS

FINANCE /ACCOUNT NG
HARDRARE
INSPECTION

ISSUES

LEBAL

LICEwsE

LICENSING ACTION
OPERATOR
ORGANIZATION
PERSOMNEL
PROCURENENT
RADIOACTIVE MATERIALS
REGULATORY
RESEARCH

SITE

STATE

- — -

Key to Exhibit:

EINIBIT 111-8 DATABASE

DEVELOPNENT COST

(In 1985 Dollars)

Contractor Labor (Man-Days!

Managesent Analyst Prograsaer

(A) (B (€
2 108 W
L 2 83
19 54 35
31 182 57
Ll 198 "
136 060 248
9 238 1)
Al 198 "
49 236 89
n 350 131
149 120 2N
b 140 33
19 52 35
19 50 i)
1o 534 200
b1 276 104
65 s 118
19 188 n
2 104 39
35 17 o4
A5 20 83
28 134 30
70 338 127
50 el 92
1,200 5,017 2,25
Tzzzzes=ET Tz B s ]
2 yall 94
Managese:t
Analyst
Progranser
Nanagesent
Analyst
Prograseer

Total

)
'

'
'

'
'
'

Contractor Labor (Dollars)

Managesent  Analyst  Prograsser
D) (E) (F)
$17,45%0 $50,880 $11,1%
36,830 106,560 23,319
15,310 45,120 9,870
25,080 72,980 15,960
32,3400 94,080 20,360
108,900 J16,000 89,300
19,270 114,200 24,5%0
32,870 95,040 20,790
18,9400 113,280 24,780
57,750 166,000 36,750
118,800 345,600 75,600
23,100 67,200 14,700
15,180 44,180 9,560
14,850 43,200 §,450
88,110 256,320 36,070
45,500 132,480 28,980
51,978 151,200 33,015
11,020 90,240 19,740
17,160 49,520 10,920
28,050 81,600 17,850
38,300 105,600 23,100
22,110 &4,320 14,070
55,770 162,240 35,490
40,260 117,120 25,620
$992,805 92,866,160  $8%1,785
L 51 EESE 2522 2 PR T L
$41,367 $120,340 $26,324
{A) = Managesent Man-Days (Exmmt 1]

B
i)
)
(E)
tF)
6)

= Analyst Man-Days (Exmbut 11-4)
= Programseer Man-Days
= A & $100/hour # B hours/day
= 5 ¢ $60/hour ¢ B hours/day
= ( ¢ $35/hour & B hours/day

=D+E+F

HEEEEEEEEEE R R LR
CTHESE ESTIMATES ARE Owy Ae AFPRDIINGT I OW.
IVARTATIONS COWD OCT® FAr PROCURENENT

Total
8

DELAYS, TECMMICAL RIFF oL T1ES, 156U
RESOLUTION DR QIwER FACTORS. ESTIMMIES
COMLD BE WIGNER Ok LOWER B 251

R R

'

$79,500
166,500
70,500
114,000
147,000
495,000
178,500
148,500
177,000
262,500
540,000
105,000
69,000
67,500
400,500
207,660
234,250
141,000
78,000
127,500
165,000
100,500
233,500
183,000
$4,512,750

3zzezEz=Em

$188,031

-4)

(Exhibat 11-4)
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THESE ESTIMATES ARE ONLY Ak APPROIINATION.
IVARTATIONS (DULE OCCL= FROM PROCURENEN!

a1 DATABASE UPDATE APPLICATIONS (ELAYS, TECHNICAL BIFFICULTIES, 15U€
DEVELDPMENT COST (RESOLUTEON DR DTMER FACTORS. E€SYIMATES
1.
U 1985 Bellars) T il s Lasavauey
Contractor Labor (Man-Cays) Contractor Labor (Dollars)

Logical Database Managesent Analyst Prograsmer | Manageseat Analyst  Frograsser Total

(R) (8 () i (0} (E) F) (6) :
ALLEGATION 4 15 10 ! $3,000 $7,200 $2,800 313,000
BUILDING/PROPERTY E] 38 5 7,500 18,000 7,000 32,500
LOMNISSION L) 15 10 | 3,000 7,200 2,800 13,000
ENFORCENENT 8 23 15 1 4,500 10,800 4,200 19,500
EVENTS 8 30 20 5,000 14,400 5,600 26,000
FINANCE /ACCOUNT N6 2% 13 L5 22,500 54,000 21,000 97,500
HARDWARE § 38 - 7,500 18,000 7,000 32,500
INSPECT 0N 8 30 20 6,000 14,400 5,600 26,000
1SSUES 9 38 y - S 7,500 18,000 7,000 32,500
LEBAL 15 80 o 12,000 26,800 11,200 52,000
L ICENSE 8 113 - 22,500 54,000 21,000 §7,500
LICENSING ACTION 6 23 15 4,500 10,800 4,200 19,500
OPERATOR 4 1% (VR 3,000 7,200 2,800 13,000 |
ORGANLIATION - 13 1 ! 3,000 7,200 2,800 13,000 !
PERSONNEL pi) 10 80 18,000 43,200 16,800 78,000
PROCURENENT 1 S b 9,000 21,600 8,400 19,000
RADIDACTIVE MATERIALS 1 4 o 9,000 21,600 8,400 39,000
REBULATORY d 30 i I 6,000 14,400 5,600 26,000
RESEARCH 4 15 0 3,000 7,200 2,800 13,000
SITE ) 23 15 4,500 10,800 4,200 19,500
STATE 9 18 B 7,500 18,000 7,000 32,500
VENDOR [ 23 15 4,500 10,800 4,200 19,500 !
SPECIAL PURPDSE ENT. 15 18 o | 12,000 28,800 11,200 52,000 !
GENERAL PURPOSE EMT. 1 45 3 9,000 21,600 8,400 39,000 |
Totai bl 975 830 ©  $195,000 #468,000  $182,000 845,000 !
ESxzzmazss IEs:sszw TdaazTII=Z : EBIZBEITEIN: Essz3zsse e N A TIzzgza=3 :
Mean 10 4 27 $6,125 19,500 $7,583 35,208
Key to Exhabit: Manageaent (#) = Managesent Man-Days (Exmbit 11-95)
Analyst (§) = Analyst Man-Days (Exmibit 11-5)
Progr anser (C) = Prograseer Man-Days (Exmbat 11-3)
Managesent (D) = A ¢ $100/h0ur ¢ 8 hours/day
Analyst (E) = 2 ¢ $60/hour ¢ B hours/day
Frogramser {F) = C » $35/hour ¢ 8 hours/day
Total B) =D+E+F
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CTHESE ESTIMATES ARE WY AN APPROTINATION.

EXMIBIT 1011-10  IWPLEMEXTATION IVARIATLONS COULD OCTUR FROM PROCUKENENT

BELAYS, TECMNICAL DIFFICULTIES, [SSuE
cost RESOLUTION O DTHER FACTORS. ESTIMATES
(In 1985 h“"” COULD BE WIGKER Ok LOWER BY 251,
I EEEEEEEEEE R R
Contractor Labor i Contractor Labor (Dollars)
(Man-Days! e
Logical Database Managesent Analyst | Management  Analyst Total
(R) (5 | () i {E)
ALLEGATION 5 B ! $4,308 $17,232 $21,540
BUILDING/PROPERTY 12 3 | 9,99 39,9684 49,980
COMMISSION 5 M 4,092 16,368 20,460
ENFORCEMENT 8 8 4,338 25,144 31,680
EVENTS 10 &9 ! 8,328 33,312 41,640
FINANCE /ACCOUNT INE 3 L L 29,660 119,520 149,400
NARDWARE 13 8 10,284 41,136 51,420 |
INSPECTION 10 0 8,364 31,458 41,820
1SSUES 13 85 | 10,248 40,992 51,260 |
LEGAL 2 133 15,900 63,5600 19,500 |
LICENSE 39 2% 30,960 123,640 4,800 |
LICENSING ACTION El §1 b, 120 24,480 30,600 |
OPERATOR 5 M 4,056 16,24 20,2 i
ORGARIIATION 5 i 4,020 16,080 20,100
PERSONNEL 30 200 24,012 96,048 120,080 |
PROCURENENT 15 1060 12,168 4E,572 00,840 |
RADIDACTIVE MATERIALS ' 107 | 12,600 51,480 64,350 |
"EBULATORY 10 88 | 6,164 32,73 40,520
RESEARCH 5 38 4,212 17,088 21,360 |
SITE 6 5% ! 6,600 16,640 33,300
STATE 12 a3 9,960 19,640 49,800 .
VENDOR # 0 6,0:2 24,048 30,080
SPECIAL PURPOSE ENT. 0 131 15,684 82,736 78,420 |
BENERAL PURPOSE ENT. 4 " 11,592 40,708 57,960
Total 330 2,203 1 #264,306 81,057,224 41,321,530
Tzazsz=3T EE e H ZzzzzwIszs IEITE=ZEXIES FITIZTIR=az
Rean 14 92 1 811,013 $44,051 $55,064
Key to Exmibat: Managesent (A} = Managesent Man-Days (Exmbit 1l-8)

Analyst (B) = Analyst Man-Days (Exhibait I11-6)
Managesent (€) = A & $:00/hour ¢ B hours/day
Analyst (D) = b ¢ $50/hour ¢ B hours/day

Total E) =C+D
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LTHESE ESTIMATES ARE DMLY AW AFPROLINATIDS.
OMRIAT IS CGULD OUCUR FRON PROCUKESENT
DELAYS, TECHRICA DIFFICULTIES, 19506
RESOLUTION DR DTHER FACTONS. ESTIMATES
ICOAD B WIGHER OR (OwER &Y 25T

EEEEEEEEEE RN IR

EINIBIT [Ll-11 DATA CONVERSION
cost

(In 1985 Dollars)

Contractor Labor (Man-Days) | Contractor Labor (Dollars) ]
Logical Database Managesent Anaiyst Prograseer Managesent  Analyst Frograsaer Total -
Y 5 (C) : 1Bi 13] (k) 6)
ALLEBATION 7 33 S $5,700 $15,L00 $4,200 $25,500
BUILDING/PROPERTY 23 106 45 18,528 50,700 13,650 82,875 !
COMMISSION 2 8 LI 1,425 3,900 1,050 6,378 |
ENFORCENENT 5 % [ SR 4,275 11,700 3,150 19,128 ¢
EVENTS 34 194 4 21,0758 74,100 19,750 121,128 ¢
FINANCE /ACCOUNT ING 39 173 81 71,350 85,800 23,100 140,256 |
HARDIARE 8! 276 128 48,450 132,600 315,700 216,750
INSPECT LON 2 14 [ 25,650 10,200 18, %00 14,750 |
1SSUES 4 18 8 2,85 7,800 2,100 12,7% |
LESAL 3 i i 4,275 11,760 3,180 19,125
LICENSE 94 L34} 199 19,928 208,700 95,450 337,675
LICENSING ACTION § 4 19 7,128 19,500 9,430 31,878
OPERATOR 4 ib § ! 2,850 7,800 2,500 12,7% |
ORBANIZATION o4 293 135 51,300 140,400 37,800 225,500
PERSONNEL n i 5 2,95 81,500 22,050 133,878 |
PROCURERENT 88 350 - VA 848,400 187,200 50,400 306,000 !
RADIDACTIVE MATERIALS 2 s 8 25,050 70,200 18,900 114,79
REBULATORY 3 2 i 4,275 1,700 3,150 19,125
RESEARCH i 33 15 §,700 15,600 4,200 25,500
SITE o4 P 135 51,300 140,400 37,860 229,500
STAIE 12 §1 2 5,975 27,300 1,39 44 505
VENDOR 3 L] $3 19,95¢ 54,600 14,700 89,25
SPECIAL PURPOSE ENT. § 4l 19 7,125 15,500 5,250 31,875
BEMERAL PUKPOSE ENT. 4 1 33 37,050 101,460 2. Yo 165,750
Total 707 3,22 1,489 $565,725 81,548,300 #416,850 2,530,875 ¢
szszzsszsss ITITI=3 Szzs3ssszs 353Z%3czse R S TS 2 23 1 TimzsEmzsazss sIszzsamass
Rean 2 134 2 | $23,5N $64,513 $17,389 $105,453
key to Exhuibat: Manageeent (k) = Managesent Man-Days (Exmbdat I1-7)
Anaiyst (B) = Analyst Man-Days (Exhamat [I-7)
Progr asser (€ = Prograsser Man-Days (Exmadat 11-7;
Ranagesent (D) = & ¢ $100/heur ¢ B hours/day
Analyst (€} = B ¢ $a0/hour ¢ B hours/day
Prograseer iF) = [ » $35/nour + B hours/day
Total Bl =D+ErF
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Logical Database

ALLEGATION
BUILDING/PROPERTY
ComISSION
ENFORCENENT

EVENTS
FINANCE/ACCOUNT [N
HARDWAKE

INSPECTION

1SSUES

LEGAL

LICENSE

LICENSING ACTION
OPERATOR

ORGANI ZATION
PERSONNEL
PROCUREMENT
RADIDACTIv: MATERIALS
REBULATORY

RESEARCH

SITE

STATE

VENDOR

SPECIAL PURPOSE ENT.
BEMERAL PURPOSE ENT.

EIRIBIT 11I-12

USER APPLICATIONS
DEVELOPMENT COST

(In 1985 Dollars)

Contractor Labor

Key to Exmabat:

(Man-Days) :
Nanageaent Analyst
(A (B
11 5
8 188 |
11 -
17 nd !
23 150
84 Se3
8 188 !
3 15 ¢
28 188 |
L5 00
L) Se3 |
17 nly |
1 o
i1 - I
68 LTV
M 25 |
34 225
23 150
1 15 |
17 1"y
28 188 |
17 13
L 300
M 25
13 485
ZTZTITZIES sxzzzez
30 203
Nanagesent
Analyst
Managesent
Anaiyst

Total

R R )
CTHESE ESTIMATES ARE DMLY AR APPROIINATION.
VARTATIONS (OULD OCCUR FRUN PROCURENEN!
(DECAYS, TECAMICA BIFFICULTIES, 195w
RESOLUTION OR DTWER FACTORS. ESTIMAIES
COuLE B wiGMER Ok (Owth By 251

I EEEEEEREEE R EEEEEE RN

Contractor Laber (Dollars) '

Nanagesent
(C)

$385,000

$24,375

'
’

Analyst Total
1]] 13
$36,000 $45,000
90,000 112,500
36,000 45,000
54,000 87,900
72,000 90,000

270,000 337,500 !
90,000 112,500
72,000 90,000
90,000 112,500

144,000 180,000

270,000 337,500

34,000 67,500
3¢,000 45,000 |
36,000 45,000 !

216,000 270,000 |
108,000 135,000 ¢
108,000 135,000

72,000 90,000
3,000 45,000
54,000 87,50
00,000 112,500 !
54,000 87,500 !

144,000 180,000
108,000 133,000

$2,340,000 $2,925,000

A
(8
i)
0
(E)

$97,500  $121,875

= Managesent Man-Days (Exhadat 11-8)
Analyst Man-Days (Exhidit ii-B)

B ¢ $100/hour ¢ B hours/day

B ¢ $60/hour ¢ 8 hours/day

C+D
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CTHESE ESTIMATES ARE Oy A APPROZINATION.
(WARTATIONS (OULD OCCUR FROR PROCURESENT

EIMIBIT 111-13 ESTIMATED TINESHARINE COSTS e
(In 1985 Dollars) ICOND B WIGHER O LOWEW WY 251

: ! Database | : H Data : '
i Database | Update Appl. ! i Uatabase i Conversion | User ! : H
i Prysical 0 Physacal Datavase | Update Appl. | Physical | Applications | . Estisated |
i Developsent | Developeent | lepiesentation | leplesentation | Developeent | Developsent | Total ¢ Tieesharing |
Logical Database i Man-Days | Man-Days | Man-Days ' Man-Days . Man-Days |  Man-Days | Man-Days | Costs
: () i (P) : i) : W : (AF) : (AL) - (AP) : (AR)
ALLEGATION : 80 ! 10 16 0 | 15 18 A3 1 150,780
BUILDING/PROPERTY : 167 o S 4 5 4% 188 | 1 357,735 |
CONNISSION : n . 10 | I 20 | A - 193 | 135,345 |
ENFORCENENT ; 114 . 23 ! W ! T 13 ! 06 : 213,885 !
EVENTS H 147 20 ! 2 % . 150 | Ll I 320,355 |
FINANCE /ACCOUNTINE ¢ 645 | 5 39 . 150 | 8 | 583 | 1,464 1,024,800 |
HARDWARE H 179 | b T 38 50 ! 120 | 188 | 604 | 422,90 |
INSPECTION | 45 b, 0 0 88 ! 15 | 56 | 318 .99¢ ¢
1SSUES : mn > I | S B! 188 ! @ ! 33,080 !
LEBAL : 3 ¢ o . 80 ¢ 1 300 ! Tée | 522,315 |
-ICENSE : W - 108 ! 15 ! 199 | 363 | 1,634 & 1,143,975 !
_ICENSING ACTION : 08 ! 15 1 A i h {1 19 | 13 302 ! 214,578 |
WPERATOR : 9 | 10 " 0 B! 5 198 4 136,710 |
IRGANIIATION : 86 . 10 7 20 ! 135 ¢ 75 | 1 0 220,100
ProCDnnEL : oL &0 | 8o 120 | n ! 450 | 1,189 | 832,545 |
PRUCURENEN T i 207 W ! 4 &0 180 ! 25 . L A 520,380
waDIDACTIVE MATERIALS ! 2% R (I “w 3 &0 | 86 ! 225 | bbs | 466,200 |
REE!" YORY : 141 | 20 2 W 1o 150 %0 73,315
RESEARCH i n ! 10 16 | 2 1S i 8 149,520 |
SITE H 128 | 15 % b1 135 ¢ 113 L L 311,850
STATE H 185 ¢ 23 i 3 S0 | % ! 188 8 340,725
vENDOR ' 101 ! 15 ! 20 | 30 ! 3 13 3 231,420
SPECIAL PURPUSE ENT, | 254 | @ ! ot 80 . 19 | 300 43 $20,065
BENERAL PURPOSE ENT. | 183 ! 0 57 3 o0 ! 9% 25 ! 832 | 442,470
Total ' 4,513 | &0 | 903 | 1,300 | 1,48% ! 4,875 13,729 | #9,610,333
; sz3zTmEz== : EEITIZIZIIeET : EE R RS E T A : 23 3gsTszzzsEsT SITTTTLESSET | SSTJITITESISTTT | SEITTSTTRT : SSs=assss=E |
Rean H 188 | 7 b 5 62 | 03 | 72 | 400,431
Key to Exhibit: Coluens (W) through (AL) See Exhibats 11-4, 11-5, li-s, 1I-7 & 11-8
Total Man-Days (AP) =H e PevVenmeifF+ AL

Estisated Timesharing Costs (AQ) = AP ¢ $100/hour ¢ 7 hours/day Usage




GLOSSARY OF TERMS

ATTRIBUTE The smallest unit of data that is meaningful
in describing information; synonymous with
data element.

CONVERSION The process through which data stored in
unlike structures and formats or on unlike
media are converted to a common format and
media.

DATA ENTITY Anything about which data can be stored such
as a person, place or thing.

DATABASE A collection of interrelated data stored
together with controlled redundancy to serve
one or more applications. The data are
stored so that they are independent of the
programs which use data.

DATABASE MANAGEMENT The collection of system software required

SYSTEM (DBMS) for using, managing and controlling a
database.
DATA MODEL A precise detailed database design expressing

the interrelationship of data entities
created completely independent of hardware or
software considerations; the logical data
structure of an organization.

FOURTH GENERATION Software development tools used
LANGUAGE primarily in the creation of user
applications. Fourth generation languages
are generally much easier to use than
traditional third generation languages such
as COBOL or PL/I.



LOGICAL DATABASE

PROTOTYPING

TIMESHARING

UPDATE APPLICATION

USER APPLICATION

logical structure may differ from the
physical structure and the way the data are
stored and retrieved.

A database as perceived by its users. The .

A selective process for refining conversion,
development, and implementation methodologies
using automated tools before beginning
full-scale production.

A method of procuring processing time on a
computer that is owned and maintained by an
outside source.

A program or system of programs designed to
add, change or delete data in a database,

A program or system of programs to extract,
accumulate or manipulate data in a database
without affecting the data itself.




DESCRIPTION OF APPLICATION SUBJECT AREAS

A —————— e I

‘APPLICATION SUBJECT AREA DESCRIPTION

Allegation Tracking Tracks and monitors the receipt,
disposition, and status of allegations.

Enforcement Action Tracking Maintains and monitors data concerning
inspections, investigations, and
associated enforcement actions. Provides
current and historical data regarding
enforcement actions including escalated
enforcement actions. '

Events Reporting & Analysis Tracks and analyze events.

Exposure Monitoring Collects and maintains data about
personnel located or employed at nuclear
sites.

Financial Administration Records, maintains, and reporte General

Ledger transactions. Provides budget
planning, variance analysis, and
reporting.

General Purpose Collects, maintains, and reports current
and historical data of a generalized
nature.

Hearing Status Tracks and maintains data concerning

hearing schedules, status, and
disposition.

Inspection Control Provides an overview on the progress of
each inspection. Analyzes data for each
inspection module.

Inventory Management Mainta ns, imonitors, and analyzes NRC
property and equipment,

Investigation Reporting Reports data regarding all investigative
actions, case status, and expended
man-hours.

Issues (Safety Related) Inventories and analyzes issues requiring
responses from the NRC or a licensee,
Records and maintains data concerning
issue commitments made by the NRC,



APPLICATION SUBJECT AREA

Licensee
Performance Fraluation

Manpower Reporting

Nuclear
Facilities Status Report

Nuclear
Facilities Licensing

Nuclear Incident Estimating

Nuclear Material Tracking

Operator Licensing

Payroll

Personnel Management

Personnel Security

Plant Status Reporting

Policy Guidance

DESCRIPTION

Maintains current and historical data .
regarding enforcement actions, events, or

other pertinent data used to evaluate a
licensee's operational performance.

Monitors manpower assignments to various
NRC projects.

Tracks and analyzes the status of case
work relating to facilities licensing
reviews.

Maintains and analyzes fuel facilities
and materials licensing case work
including export/import requests,

Provides data concerning the magnitude
and dispersion of releases including
their estimated radiological impact.

Maintains and monitors data regarding the
location, type, status, and disposition

of nuclear material including
import/export. '

Tracks the logging of operator
applications and licenses. Records and
maintains data on operator applicants and
license renewals.

Maintains and generate- employee payroll
information, annual leave, and retirement
benefits,

Tracks and analyzes personnel actions,
qualifications, training, and
requirements.

Monitors security clearance by NRC
employee. Records and maintains data
concerning badges, cards, and keys issued.

Tracks and analyzes data concerning
nuclear power plants including
operations, daily status, and significant
events. Analyzes the status of plants
under construction including anticipated
fuel loading dates.

Tracks policy and planning guidance at .
the Commission level.




APPLICATION SUBJECT AREA

. Procurement Control

Project Control

Reactor Construction Report

Reactcr Licensing

Requlatory Reporting

Research (Project Control)

Special Purpose

Staffing

Systems/Component Analysis

Travel Control

DESCRIPTION

Records, maintains, and controls
procurement activities, Monitors and
analyzes procurement actions, requests,
and NRC providers/suppliers.

Monitors the status and responsibility of
work assignments, as well as manpower
requirements.

Tracks and permits analysis of reactor
unit construction and planned fuel
loading dates.

Maintains and analyzes reactor licensing
from application to decision including
import/export requests., Projects
manpower requirements for licensing
actions.

Provides data for scheduling, monitoring,
and controlling the development »of
regulations, gquides, and standards.

Tracks and maintains the status of

research project data from inception to
completion including, objective, scope,
personnel, funding, and schedule dates.

Collects, maintains, and reports current
and historical data of a specialized
nature,

Monitors and projects manpower
availability for NRC organizations.

Track=® and analyzes reported failures,
defects, or non-compliance of components,
systems, or packages. Analysis includes
performance during events and allows
tracking by vendor.

Monitors and analyzes travel and travel
related expenditures.
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