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MODELING AND SIMULATION FOR DOD MODELING
APPLICATIONS IN SUPPORT OF THE WARFIGHTER

MISSION DESCRIPTION

I._BACKGROUND AND INTRODUCTION

Modeling and Simulation provide a way to analyze very complex processes that
consist of many interacting components [1]. Models and simulations provide an
integrated basis for analysis and decision making [1]. Models and simulations also
provides a way to extrapolate existing processes and workloads to new situations
[1]. Generally, Modeling and Simulations realistically portray complex
operations and interactions that allow the users to:

1. Clarify thinking

2. Select an alternative(s)
3. Make decisions

4. Test hypotheses

5. Plan

6.

Train others

Modeling and Simulation generally falls into one of two classes:

1. Exploratory
2. Consolidated

Exploratory models are generally used to better understand the hypotheses or
theory regarding some system when there are not hard facts known about the
situation being modeled. Modelers must make guesses about the facts regarding

the modeled situation. The executing model then behaves as if the guesses made
about it were correct.

Consolidated models, in contrast to exploratory models, model situations in which
there is a very high level of confidence about the facts. These facts are
commonly consolidated into automated packages, e.g a COTS spreadsheet, which
is then used as a surrogate for the situation being modeled. These models behave
very much like the real situation and for that reason may be used to predict
system behavior.
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Models vary in size from small spreadsheets to very large simulations that _
require multiple computer resources existing in different geographic locales with
several hundred people involved and several months to produce output.

The material below presumes a working knowledge of Enterprise Database
models and techniques as contained in the text Enterprise Database in a

Client/Server Environment. The model described below is the mission model
(Chapter 5).

Section II below contains the top level of the models and simulations mission
description. This description is intended to define the outside boundaries of all the
missions appropriate for the successful and quality accomplishment of models and
simulations. NOT stated or even to be inferred is how these missions are
accomplished, nor who accomplishes them. These are not stated because missions
are independent from organization and procedure.

After the top level of the mission is “agreed to” creation of two or more lower
levels will begin. At the end of the effort (probably two weeks) from the date of
this document, the set of all models and simulations missions will be complete.
Thereafter, each lowest level node on the hierarchies will be examined to
determine the data domain associated with that node.

An entity relationship diagram will be created for each node. All ERDs will be
semantically merged to ensure entity non redundancy. That ERD will then be
declared the data-requirements-scope for the Modeling and Simulation
repository. It will have to be reviewed and when (not if) changed, adjustments to
this mission statement must take place.

Once the ERD is reviewed and approved, it will be fully attributed and
transformed into third normal form. The business primary keys will be
identified, and the referential integrity & actions determined. Upon review and
acceptance that will complete the activities associated with determining the
metadata requirements of the Modeling and Simulation Repository.

The material below describes the mission of Modeling and Simulation. These
mission statements should not be viewed as identifying required agencies/sub-
agencies within a Modeling and Simulation environment/community. In addition,
not all the submissions identified below are required for each and every Model
and Simulation. For example, Model Dispersion and Support is a sub-mission of
the overall Modeling and Simulation mission. Some models may not be dispersed
nor supported; thus, the components of this sub-mission are not necessary to
successfully support the overall mission. Many times models are constructed and

3
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not documented since documentation can double the cost of developing a model.
The point is that not every model requires all the mission components.

II. HIGH LEVEL--MODELS AND SIMULATIONS MISSION
DESCRIPTION

The successful accomplishment of models and simulations requires: model
development; project management; validation, verification and certification; data
collection, model dispersion and support, model operation, and scenario
generation.

1.

Model development results in the development of requirements, designs,
implementations, tests, and maintenance of the model

Project Management includes plans, organization, direction, controls,
monitoring, and staff to insure that Models and Simulations are developed
on time, on budget, and meet requirements.

Validation, Verification, and Certification ensures that the model is a
correct representation of the situation, that it generates correct repeatable
output, and that some agency formally declares the model suitable for
specified usage in a specified manner.

Data Collection provides model developers with information used to
construct a model that fairly represents the situation. This data provides
insight into the range or intervals where use of the model is indicated,
support for scenario generation, support for requirements definition, and
level of model aggregation. Data collection is also required to provide
input for model operation. This data may be contained in a data
dictionary or Data Base and can be discovered by surveying the

literature, browsing repositories, interviews, and empirical data
acquisition.

Model Dispersion and Support refers to training (plans, manuals,
procedures), support groups, data sharing, and shipping that facilitate a
wide range of model use.

Model Operation refers to activities required to manage an executing
model. Controllers are required to make certain that all model

4
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components are synchronized, monitors collect output, coordinat_or§
ensure that all needs are being serviced, model operators or participants
are required to make the model react.

Scenario Generation refers to scripting model runs. A scenario specifies
the operational environment, e.g. in a flight simulator , whether the
landings are during the day or night, if the landings are aboard ship or on
land etc.. A scenario also specifies the system configurations, i.e. the
values the various factors that the model needs to produce output (ipput
parameters , structural assumptions) may assume. Scenario generations
are the result of an "Experiment Design Plan".

Output/Analysis focuses on the model output. For consolidated models
the output is the answer and no analysis is required. For exploratory
models the output is analyzed to ascertain model accuracy, refine the
model, test hypotheses etc..
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III. DETAILED--MODELS AND SIMULATIONS MISSION
DESCRIPTION

1.0 MODEL DEVELOPMENT

- Model development ensures that the execution of the implemented model will
support the Modeling and Simulation mission. To fulfill the Mode! development
mission, the model requirements are developed (analyzed and defined); the
architecture (high level organization/design of the software) is developed; the
model is coded to specification or implemented; the model is tested to make
certain that it performs as intended. Model deficits are corrected and the model
is retested; the model goes into the maintenance phase where additional
corrections are made and/or new features are added.

1.1 REQUIREMENTS ANALYSIS

Requirements analysis involves four basic steps: (1) Problem recognition (2)
Evaluation and synthesis (3) Specification (4) Review. [4]

1.1.1 Problem recognition

Problem recognition creates a careful formulation of the problem statement,
defines the issues to be investigated, understands the measures of performance
for evaluation (by the model), grasps the manner in which the model will be
used, conceives alternative system configurations of interest to be represented by
the model, and determines model aggregation (level of model detail) by using

experts and sensitivity analysis. The customer/user must supply input to foster
this analysis.

1.1.2 Evaluation and Synthesis

Evaluation and synthesis understands the flow and structure of the information
involved, defines and refines software functions, establishes system interface
characteristics, and discovers design constraints.

1.1.3 Specification

Specification results in a_design specification (e.g. an SRS or prototype) that
specifies what is to be constructed and validation criteria (the requirements
themselves) used to test against to make certain that the correct model is
constructed (if the criteria are met then the model is valid).

6
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1.1.4 Review

Review secures approval from all interested parties, €.g. the customer/user,

system engineers, etc., as to the correctness and appropriateness (this is one of
the ways that validation and verification are accomplished ) of the deliverables.

1.2 DESIGN

Design translates requirements into a representation of the software. The design
focuses on three areas: data, software architecture, and procedure.

1.2.1 Data Design

Data design identifies individual data elements, understands the relationship
among them, designs efficient data structures that house them for access, and
depicts the flow of data. Data design includes data modeling using ERDs,
identifying data objects, depicting the data flow using DFDs, building data
dictionaries, and using various data structures (array's, linked lists, DB, etc.) to
store data elements.

1.2.2 Software Architectural Design

Sofrware Architectural design assigns requirements to software components;
decomposes each component into process modules and associated data structures,
and defines the communication (interfaces) between the modules.

1.2.3 Procedural Design

Procedural design focuses on the processing details of each module individually.
These processing details include data required to begin processing (input data),
data that the processing generates (output data), sequence of events, exact decision
points (control flow), repetitive operations, data organization/structure and any

special algorithms. The specification of these design details are represented using
a notation e.g. PDL.

1.3 CODING

Coding translates design specifications into an executable representations. A
programmer makes this translation using programming tools (editors, compilers,
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assemblers). This entails producing and analyzing listings, exercising modules,
and placing the completed modules under CM.

1.4 TESTING

Testing ensures that the software is an accurate reflection of the specification.
The software is tested against the requirements from which the software was
developed. Some testing is done by programmers. This is testing of the module
in isolation and is called unit testing. Integration testing refers to grouping
several modules that form a logical unit and testing them as a group. This testing
is designed to ensure that groups interact properly. Integration testing is
continued (more tested components are grouped) until the entire system is tested.
To do this test plans, procedures, and test cases have to be generated. Test results
are evaluated and defects are corrected. In many cases regression testing must be
performed. The corrected tested modules must be placed under CM.

1.5 MAINTENANCE

Maintenance involves modifying the software in response to customer requests to
fix problems or to add new features and requires doing all the things done in
"Model Development".
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2.0 PROJECT MANAGEMENT

Project management develops and executes plans, creates organizations, designs
the managerial and technical process, and develops the work elements, schedule,
and budget to manage the model development which ensures the Modeling and
Simulations mission.

2.1 PLANNING

Planning develops and adjusts the software project management plan.

2.2 PROJECT ORGANIZATION

Project Organization defines the process model, creates the organizational
structure, identifies and defines the organizational boundaries and interfaces,
develops strategies/policies, sets procedures and rules, defines responsibility and
authority, hires, terminates, evaluates, trains personnel and sets project
responsibilities.

2.3 MANAGERIAL PROCESS

Managerial Process identifies management objectives and priorities, identifies
assumptions, dependencies, and constraints, manages risk, sets monitor and
control mechanisms, and develops a staffing plan.

2.4 TECHNICAL PROCESS

Technical process identifies, selects, and correctly uses development processes,
methods, tools, and techniques, writes software documentation, and facilitates
project support functions.

2.6 WORK ELEMENTS, SCHEDULE, AND BUDGET
MANAGEMENT

Work elements, schedule, and budget management identifies and assigns work
packages, identifies dependencies, estimates resource requirements, develops a
budget, and allocates resources, builds and adjusts schedules.

Version 10
12 July 1994



- 600 -

Draft

3.0 VALIDATION, VERIFICATION, AND CERTIFICATION

Validation, verification, and certification supports Models and Simulations
ensuring that the implemented model is an accurate representation and abstraction
of the situation intended for study, that it was built correctly (implying that it will
perform correctly), and that if used as intended is a credible tool.

Validation and Verification are a subset of SQA activities and is performed
iteratively throughout model development. The model is certified after it has
been accepted and used successfully (multiple times) by the customer. To ensure
a valid conceptual model the requirements must be faithfully translated
throughout model development. Verification happens as the requirements.
design, software. and documentation are reviewed, inspected, and tested.
Validation and Verification result from the correct application of methods and
tools. conducting formal technical reviews, testing, and record keeping and
reporting. Certification involves showing empirically that the tool performs as
intended and a formal declaration by an agency stating the same.

3.1 APPLICATION OF METHODS AND TOOLS

Application of methods and tools monitors the use of the methods and tools used
to construct the model.

3.2 CONDUCTING FORMAL TECHNICAL REVIEWS

Conducting formal technical reviews involves reviewing various work products
including requirements. specs. plans, documentation, and designs.

3.3 TESTING

Testing is covered above

3.4 RECORD KEEPING AND REPORTING

Record keeping and reporting collects the results of reviews, audits, change
control, testing, and other SQA activities and disseminates them on a need-to-

know basis.

10
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3.5 EMPIRICAL DEMONSTRATIONS

Empirical Demonstration involves documenting the successful results of the
model. In order to produce valid and useful Modeling and Simulation results, the
data used in a model must be VV&C by the data producer and VV&C by the
exercise or study director as part of the model or exercise VV&A process.

The results and conditions of the demonstrations are used as the basis for issuing
the formal certification.

11
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4.0 DATA COLLECTION

Data Collection helps to ensure the Modeling and Simulation mission by
providing model developers with information used to construct a model that
fairly represents the situation, input data for the model, and to provide insight
into the application types where use of the model] is indicated. It also provides
support for scenario generation, support for requirements definition, and level
of model aggregation. To ensure this, sub-mission data standards and recognized
authoritative data sources are required to ensure data and algorithm consistency,
especially for interoperating across models. In general Modeling and Simulation
data collection focuses on locating, accessing, acquiring, and preparing data
inputs. In support of this sub-mission users and/or developers may use data
centers whose purpose is to collect, maintain, verify and validate, and provide
data either to specific models or to users of models. In summary, the Modeling
and Simulation community needs rapid access, acquisition and processing of
quality, consistent, valid data for input to models and simulations. [5]

4.1 MODEL USE

Model use involves using all descriptive information about the model to
understand if the model is appropriate given some arbitrary application and using
correct, proper, and appropriate inputs with which to perturbate the model.
This information includes, title, model category, keywords, proponent,
developer, point of contact. statement of purpose. description, date

implemented/updated, limitations, input. parameter range values, expected output,
required hardware, software, available documentation. classification, model data

verified and validated, data owner/authority. data standard employed. and general
data about the model.

4.2 SCENARIO GENERATION

Scenario generation see scenario generation below

4.3 MODEL CONSTRUCTION

Model construction see requirements analysis above

4.4 MODEL AGGREGATION

Model aggregation refers to level of detail captured in the model about the
situation being modeled. These activities are covered above in requirements
definition.

12
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4.5 MODEL INPUT

Model input 1s covered above under model use.

13
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5.0 MODEL DISPERSION AND SUPPORT

Model dispersion and support include training (plans, manuals, procedures),
user documentation, user support , (help line) data sharing (including executing
the simulation and exchanging data interoperably with other simulations), and
shipping to facilitate a wide range of model use. This sub-mission could be
supported by an Information Resource Repository (IRR) which would logically
contain all of an organization's information resources including tools for
accessing, managing, maintaining and protecting its resources.

5.1 TRAINING

Training includes developing training plans and procedures, building training
manuals and other user documentation, and setting training policies.

5.2 USER SUPPORT

User support ensures the mission success by being a major component of the
support infrastructure. This infrastructure includes the help line and the IRR
which will logically contain all of an organization's resources including tools for
accessing, managing, maintaining and protecting its resources. The resources
include entities such as: data/information/knowledge bases; software (e.g., models
and simulations, algorithms); data and information standards (e.g., process and
data models, data dictionaries); data standardization entities (e.g. metadata
describing standard data entities, attributes, relationships, domains/nomenclature,
and symbols) directories/catalogs of information resources, organizations, etc.;
documents; common tools to engineer, manage and manipulate information
resource entities; toolsets that could include capabilities for: directory accessing,
browsing, linking, etc.; management and use of data standards; and application
tools specialized to meet the organization's particular needs;management and use
of data standards; management and verification of models and simulations;
management and verification and validation of databases; management of
algorithms; preprocessing and post processing of data; CASE tools for developing
Modeling and Simulation software; etc. [5]

14
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6.0 MODEL OPERATION

Model operation refers to activities required to manage an executing model.
Controllers are required to make certain that all model components are
synchronized, monitors collect output, coordinators ensure that all needs are
being serviced, model operators are required to make the model react. Model
users may want to report their experience using models to the model owners.

15
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7.0 SCENARIO GENERATION

Scenario generation refers to scripting model runs. A scenario specifies the
operational environment. A scenario also specifies the system configurations,
1.e. the values the various factors the model needs to produce output (input
parameters , structural assumptions), may assume. Scenario generations are the
result of an "Experiment Design Plan" which provide management support for
designing model runs and experiments. It also provides support for maintaining
records of experiments.

16
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8.0 OUTPUT/ANALYSIS

Output/analvsis is concerned with the post-processing of Modeling and Simulation
results. The simulations provide us with hard answers when using a consolidated
model. These models have been constructed with data that has a high probability
of being correct at some level of detail. The output of these models can be
considered valid enough to make decisions on or used to enforce/set policy.
When using an exploratory model the model does not provide hard answers.
Instead, these models provide additional insight e.g. existence proofs, hypothesis
generation, or special cases. These models have been constructed without data
where there is a high confidence level regarding its certainty.

By using data standards for variables within models and simulations, the data

results for post-processing will be standardized and more easily handled by
shareable tools.

17
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EOSDIS

Earth Observing System Data and Information System

EDC DAAC

Land Processes imagery
United Staise Geologeenl Survey
EROS Oata Contar

Sioux Felis, SD 57198

User Support Office Contact: Ron Risty
NWmet—risty Gedcerver .cr.usgs.gov
Wi—{805) 554-8507

Socio-Economic Data

and Applications Canter (SEDAC)

CIESIN.

Consorsum for internasonal
Earth Scence informabon Network

2250 Plercs Road

Universaty Cenwr, Ml 48710

User Support Office Contact
Denrvs Hauser

nwmer—cesin.info@cesin.on

wi—(517) 797-2700

fan—(517) 797-2622 ooy

GSFC DAAC
Upper Atmosphere, Atnosphenc
gyn-ma. Giobal Biosphere,

eophysics

NASA/Goddard Space Flight Center
Code 938
Greenbeit, MO 20771
User Support Office Contact

Jim Closs
nsvdecnet—nct:.dascuso
NWSMet—

dascuso@nssdca.gs!c.nass.gov
—(301) 2868-3200
fax-(301) 268-3221

W—=(301) 513-1687
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DMSO Medel & Simulation Directory Legend:
Fully Attnbuted Logical Data Model X -
Developed by USASSDC/CREQ: 10 Jan 94
Modified by JDBE.: 8 July 94
PERSON
Person-ldentifier I
Organization-ldentifier (FK)
Person-Title
Person-Name
Office-Symbol
Person-Address
Person-Commercial-Phone
Person-DSN-Phone
Person-FAX-Phone
E-Mail-Address
[ ]
i S containsivorks for ____ __ ,
| |
X ORGANIZATION
i Organization-identifier
2 Organization-Name
| Organization-Acronym
. i Organization-Description
is the point of Organization-Address ®— =1
contact for Organization-Commercial-Phone |
: Organization-DSN-Phone !
! Organization-FAX-Phone :
: Parent-Organization-identifier (FK) :
| |
i ! I
| |
.! ______ _pedorms i L__Dbelongsto _ |
ORGANIZATION_RESPONSIBILITY ) —
Model-identifier (FK) is responsiblity of
Version-Name (FK)
Responsibility-Identifier
Organization-ldentifier (FK) [ _ _ _ __ _ |
Person-Identifier (FK) i
Function !
i
| DOCUMENTWRGHT
results -
. in | Document-identifier
Function ; Responsibility-Identfer (FK)
l 1 Version-Name (FK)
. : Model-identifier (FK)
| ! Document-Title
l ! Report-Number
A —® Date-Published
DEVELOPMENT DTIGNumt?rer
{ ] : n Document-Type
2//1 : g?l rl‘?:g:?: r(éi:()}() i Document-Security-Classification
g g Document-Release-Restriction
l' Development-identifier (FK) ? Media-Description
| Development-Start-Date | Documentation-Comment
Gevelopment-End-Date }
is performed using
|
!
[ J
DEVELOPMENT_DATASET QUALITY ASSURANCE RELEASE AUTHORITY USAGE : PROPONENFY
{ Model-ldentifier (FK) Model-Identifier (FK) h Model-Identifier (FK) Model-Identifier (FK)

Version-Name (FK)
Proponency-Identifier (FK

Version-Name (FK)
Usage-Identifier (FK)

J ’Usage-Description J

Version-Name (FK)
Development-ldentifier (FK)
Development-Dataset-|dentifier (FK)

l

Version-Name (FK)
Release-Authority-ldentifier (FK)

Version-Name (FK) }
QA-ldentifier (FK) ;

LDa(e—Completed 1

Model-Identifier (FK) }

|
o~ ; QA-Type
” ' T
|
|
|
1
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Legend:
-X
SOFTWARE _LANGUAGE ..
Modei-identifier (FK) STANDARD
MOOEL_INTERACTION _ Varsion-Name (FK) Standard-identifier
Subject-Model (FK) . Language-identifier Effective-Dats
Related-Model :
A;s:ciadon-l;cfi:)« i Language-Name Standard-Name
i Language-Vendor Standard-issuing-Organization
interaction-Type i Language-Varsion
interface-Type | Source-Lines-Of-Code .
Interface-Description | Executable-Lines-Of-Code is a standard for
Interaction-Dependency vl b ecurityClassification-
‘ [ ]
COMPLIANCE
/ Model-identifier (FK)
i I Version-Name (FK)
interfaces with | Standard-identifier (FK)
; ve-D
: iy implemented in En e FK)
F:omplianco-ocscripﬁcﬂ
interfaces with
complies with ]
SPECIAL_SOFTWARE
RANDOMNESS i Modei-identifier (FK)
Model-identifier (FK) . Version-Name (FK)
Version-Name (FK) Utility-identifier
Method-identifier Utility-Name
Mathod-Name MODEL_VERSION Utility-Version
Method-Description (Model-identifier (FK) ) Utility-Vendor
: Version-Name requires Utility-Type
i Release-Date
: Version-Synopsis
1 Version-Synopsis-Security-Classification
t Version-Synopsis-Release-Restriction
- Intended-Use-Description
\ Sidedness ‘—'—_'L
Graphics-Description generates / OUTPUT
Date-Catalog-Last-Updated is genefated by Model-identifier (FK)
MODEL_KEYWORD is desctibed by $_ommont Version-Name (FK)
- Advance-Method Output-identifier
Model-identifier (FK) ime-/ 4 - |
Version-Name (FK) 1 LModelmg-Tochmquo-Descnpuon Output-Type
Model-Kayword-Name | - ; Output-Description
‘L J i Output-Security-Classification
: Output-Release-Restriction
{
is released a3 : s am!yz{ ed with
; )
! ANALYSIS_AID
i (Model-identifier (FK)
| Version-Name (FK)
MOOEL ] Output-identifier (FK)
| Model-identifier : Analysis-Aid-identifier
i Model-Title Analysis-Aid-Name
| Model-Acronym Analysis-Aid-Version
| Model-Synopsis Analysis-Aid-Vendor
Model-Synopsis-Security-Classification Analysis-Aid-Time
Model-Synopsis-Reiease-Restriction Analysis-Level-Of-Effort
| Date-First-impiemented —
| Recommaended-Version-Number
has planned!/ is planning
®
MODIFICATIQN Sidedness
Model-identifier (FK) }
! Modification-identifier
— =~ 1
| Modification-Description
| Projected-Completion-Oate
MULTIPLE SINGLE
Modei-identifier (FK) Model-identifier (FK)
Version-Name (FK) Version-Name (FK)
e R S
Symmetry
Reactive




- 627 -

Legend:

X -

QA-Type
f
1
VALIDATION VERIFICATION SCREDITATION
Model-identifier (FK) Model-identifier (FK) Model-identifier (FK)
Version-Name (FK) Version-Name (FK) Version-Name (FK)
Validaton-identifier (FK) Verification-identifier (FK) Accreditation-identifier (FK)
LVdidan’on-Typo J LVoriﬁaﬁon-Typo J Accreditation-Type
Accreditation-Description
is performed using
is|performed using
® [ J
VALIDATION DATASET ACCREDITATION _DATASET
Modek-identifier (FK) A Modsl-identifier (FI)
Version-Name (FK) X::‘:Wn: d(FKgﬁ
Validation-identifier (FIK) is used in v hd.. itatio :ﬁ'; (;.'K()FK)
Validation-Dataset-Identifier (FK) alidation-iden .
is used as L Accreditation-Dataset-identifier (FK)
’ ’ ( ]
is used as
INPUT DATASET
! input-Dataset-identifier
{ Version-Name (FK)
Model-identifier (FK)
Input-identifier (FK) v.__________________cgi_sga_s __________________

| Dataset-Name

| Dataset-Date

" Input-Dataset-Security-Classification
" Input-Dataset-Reiease-Restnction

is built from

®
DATABASE_USAGE
) Input-Dataset-ldentifier (FK) ;
' Database-ldentifier (FK)

|
!
_/

providei data for
!

i
DATABASE

Database-ldentifier |
I S T

; . S Ty
— e ee—J

consists of

CONFIGURATION_MANAGEMENT
[’ Modei-identifier (FI)

Version-Name (FK)
CM-identifier (FK)

(

|

J

INPUT
Jﬁ Modek-identifier (FK)
Version-Name (FK)

\!
LRoquimmont-DoscripﬁonJ

Format-Description

o
RUN_TIME _CRITICAL_PARAMETER
Modei-identifier (FK)
Version-Name (FK)
Inputidentifier (FK)
Parametsr-identifier

Paramaeter-Description

Paramaeter-Name
Parameter-Affact-On-Run-Time-[Description

developed using

[ J
INPUT_DEVELOPMENT_AID
Model-identifier (FK)
Version-Name (FK)
Input-identifier (FK)
Input-Deveiopment-Aid-identifier

Input-Development-Aid-Name
Preparation-Time
Preparation-Level-Of-Effort




runs on/ runs

l

o
MODEL VERSION _SYSTEM_ENVIRONMENT

@del—ldenﬁﬁer (FK) )
! Version-Name (FK)
| System-Identifier
| Hardware-Requirement-Description
l Operating-System-Description
| Memory-Requirement-Description
Disk-Storage-Requirement-Description
'LControl-Pefsonnel-Dsuiption
J/
uses/is used by
|
®
PERIPHERAL
oy ™)
Model-Identifier (FK)
Version-Name (FK)
System-Identifier (FK)
Peripheral-Identifier
Peripheral-Name
Peripheral-Type
Peripheral-Description
. ./
Time-Advance-Method
(see MODEL-VERSION)
STATIC DYNAMIC
Mod_el-ldentiﬁer (FK) Model-identifier (FK)
Versxon-Namg (FK) Version-Name (FK)
| System-Identifier (FK) System-Identifier (FK)

{ Estimated-Run-Time J
-

LRun-ﬁme-To-Modeled-‘ﬁm&RaﬁoJ

processes
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requires/ Legend
is required by : i
DECISION_TOOL
Modei-Identifier (FK)
Version-Name (FK)
Decision-Tool-Identifier
Loecssion-Maldng.Medunism J
Decision-Making-Mechanism
EXPERT SYSTEM NEURAL NET
(Modekldentifier (FK) ) ModekIdentifier (FK)
Version-Name (FK) Version-Name (FK)
Decision-Tool-Identifier (FK) Decision-Tool-ldentifier (FK)
Data-Size Number-Of-Nodes
Knowledge-Base-Size Training-Time
Knowledge-Source-Description Training-Base
Expert-System-Method
\.

HUMAN PARTICIPATION DECISION TABLE
Model-Identifier (FK) Model-Identifier (FK)
Version-Name (FK) Version-Name (FK)
Decision-Tool-identifier (FK) Decision-Took-identifier (FK)
Level-Of-Interaction L J
Required-Or-Optional
Minimum-Number-Of-Players
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DATABASE_VERSION

i E-Mail-Address _

DMSO Database Directory i Database-Version-Number
Fully Attnbuted Logical Data Model ' Database-identifier (FK)
Developed by RAND & JDBE: 19 Jan 83 ABAS : Status
Modified by JOBE: 8 July 94 DATABASE | Valid-Start-Data
Database-identifier ' Valid-End-Date
Technical-Organization (FK) ’ gﬁmﬁ;oau
Technical-Contact-Person-identifier (FK) is stored as/ Iyt pda -
MODEL Daa me (AK1) version of | Archive-Entry-identifier
Database-Acronym i )
| Model-identfier | ~ DATABASE USAGE Database-Type | Database-Version-Comments |
—_— input-Dataset-identifier (FK) | provides | Size-Megabytes
X | Database-identifier (FK) ata for | Update-Frequency runs on
i L J Database-Current-Version-Number
is released as o Semty Comneiice e o DATABASE_SYSTEM_VERSION
f is buik from Database-Release-Restriction Database-Version-Number (FK)
‘P Database-Description gztabaso-thmcﬁu' )
Derivation-Comments mputer-Type
MODEL_VERSION INPUT _DATASET _ Database-Distribution-Comments Operating-System
{ Modet-identifier (FK) Input-Dataset-identifier Database-Distribution Database-Managment-System
Version-Name Varsion-Name (FK) — ) T = ) LS Comments
Model-identifier (FK) \ 1 ) |
R input-identifier (FK) ; } b is described by
® : : L °
| ! ; o DATABASE_KEYWORD
: : ! : (Database-Keyword-Name
| | | 1 Database-identifier (FK)
| ! b ]
] -
Modei-identifier (FK) : 1 | ! is described
Version-Name (FK) i | —— e ——— by —_—————
Input-ldentifier ; } : ‘
i
i i | DOCUMEN AN
: : : Document-identifier
1
' | ! Database-identifier (FK)
' ' Responsibility-identifier
t I Version-Name
o | : Model-identifier
DATA_SOURCE : : Document-Title
Database-identifier (FK) i ! 32":.133?{.3".'5
Organization-identifier (FK) : : DTIC-Number
| Source-Person-identifier (FK) | : : Document-Type
| Source-Database (FK) I ] Document-Security-Classification
f Date-Furnished ! ' Document-Reiease-Restriction
kSourco-CommonB | ) Media-Description
[ ) | ': Documentation-Comment
]
{
! | I is tachnically respansiblefor _ _ _ _
i " |
: provides }
i . N . 1
is technicaily responsible for !
| (TS sTEETT lly esponsidlefel _ Teleaged by :
| |
| i
is the point of DATABASE_RELEASE_AGENCY |
contact for | Database-identifier (FK) :
. . Organization-identifier (FK) ;
] | Release-Person-identifier (FK) :
: : Raelease-Comments |
|
Coa !
- | |
: ' is the point of t 1
| ____genmetfor ) serves as :
i
1 | 1
|
& & O &
PERSON ORGANIZATION
| Persan-Identifier Organization-identifier
! Organization-Identifier (FK) Organization-Name
1\ Person-Title Organization-Acronym
} Person-Name ntai s f Organization-Description
! Office-Symbol @ ———m—————————— NN ok e e e — Organization-Address -3
! Person-Address | Organization-Commercial-Phone |
' Person-Commercial-Phone Organization-DSN-Phone l
i Person-DSN-Phone Organization-FAX-Phone :
| Person-FAX-Phone . . Parent-Organization-identifier (FK) :
T I
I
|
i
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