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(U) A set of requirements for a HEL weapon fire control system
simulation were generated in this study. A functional approach, taking
advantage of the decoupling of implementation decisions from values of
performance parameters, is recommen

(U) A functional breakdown of the HELWS appears in the report,
described in terms of inputs, sequencing, processing, and output of
each function and subfunction.)

(U) demonstration version of the simulator has been implemented
on the CDC 7600 at the ARC, using that facility's graphics
capabilities as a primary input output device. A description of the
capabilities of the simulation executive is given, and a test case
example, along with Input data and listings.

(U) 4Schedules for the simulation development are given and task
descriptions appear as the last section of the report.
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1 (U) SIMULATOR DEFINITION

(U) The system engineering process, as set forth in Mli. -STD 449A,

[1) is a "logical sequence of activities and decisions transforming an ope-

rational need into a description of system performance parameters and a

preferred system configuration." Similar definitions exist in other govern-

ment documents and in the literature. Although sources differ in the termi-

nology they use for describing these activities, all agree that the system

engineering process should determine what actions a system is to perform,

and how well, before deciding how it is to be implemented.

(U) The underlying requirement on the system simulator discussed in

this chapter is that it will be used to support the study and analysis of

what actions a HELWS system will perform, and how well it must perform these

actions. Additionally, the simulator will later be used to validate candi-

date engineering implementations (by either hardware or software) to perform

these actions.

(U) The sequence of activities in the system engineering process,which

we assume for purposes of devising the requirements on the HELWS system

simulator, are described in many sources. For instance, MIL - STO 499A

defines three activities for establishing the performance and design require-

ments: (1) "mission requirements analysis", (2) "functional analysis" and
(3) "function allocation". The logical sequence starts with setting system

wide requirements based on mission objectives, proceeds to derive detailed

performance and design requirements in terms of the system functions to be

performed, and then allocates the functional requirements to subsystems.

In a more theoretical context, Hall [2) sets forth a similar approach. One of

his seven problem solving steps, problem definition, establishes relation-

ships between overall goals and specific system requirements. Another,

value system design, is concerned with the derivation of requirements in

terms of functional characteristics of the system.

l-
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(U) This functional approach to requirements engineering has the

advantage that it provides a means to analyze system behavior and set per-

formance requirements, while postponing certain design decisions. The

analysis proceeds by: (1) identifying system functions, (2) resolving

functions to subfunctions, (3) establishing relationships among functions,

and (4) building a functional model of the system. A function, as the word

is used here, is a mathematical specification of a group of related actions

in system behavior. The advantage of functional modeling is that it

offers a high degree of generality and versatility. Systems may have

significantly different physical components, but have essentially the

same functional breakdown. We advocate using a functional approach in

establishing performance and design requirements for systems involving

technology programs such as HELWS because the result will be a decoupling

of implementation decisions from choosing values of performance parameters.

For example, selecting a type of acquisition radar is decoupled from select-

ing the value of performance parameters such as search range, sampling rate, 4

and probability of detection. Consequently, the requirements can apply to

numerous candidate radar configurations and modes of operation..

(U) In many cases the functional breakdown of systems are similar (

if they are solving the same problem, although the physical configurations

may differ significantly. A simulation built along the lines of the

functional breakdown is an excellent tool to help guide a technology program.

The near term steps in the HELWS technology program are to:

(U) Generate mission requirements

* (U) Define alternative constructs

* (U) Select the promising technology areas

# (U) Evaluate the technologies

* (U) Select a viable construct or constructs

e (U) Generate appropriate technology requirements, so that the

system engineering process can proceed to design and

prototype testing of the most promising concept.

1-2
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(U) GRC has designed and used several flexible modular simulators that

would be appropriate in the HELWS technology program. The present task

uses this experience base, and an existing simulation framework, to meet the

objectives of the study. These objectives were to:

a U) define a detailed functional breakdown of HELWS

* (U) realize a simulator framework

* (U) define the requirements and interfaces for a threat driver

* (U) demonstrate a representative subset of the simulation

* (U) prepare a plan for further development of the simulator.

Subsequent sections of this chapter present our progress in meeting these

objectives.

(U) In this reporting period GRC developed a preliminary hierarchical

structure of HELWS functions, which is presented in Section 2. As high

level HEL.43 functions we selected groups of system actions that have minimal

coupling to implementation decisions. For instance, with this structure

we can model search operation and derive inherent performance requirements,

without concern for whether search and target track are performed by the same

or different sensors. The functions discussed in Section 2 are ap~licable

to all of the HELWS configurations that have been put forward. Alternative

configurations can be realized by altering the mathematical forms of the

functions. The functional breakdown is incomplete in areas such as the Weapon

Operation function. Further work here must await the-results of more detailed

modeling of high powered lasers in a weapon configuration.

(U) Section 3 reports on the adaptation of a previously developed

simulator that reflects the functions of the HELWS problem and has a high

degree of independence from specific HELWS hardware configurations. We

made use of an operational, GRC developed, functional simulator to provide the

facilities of a simulation executive that has a HEL weapon system orientation

and that utilized the interactive facility at the ARC computer as a primary

communication vehicle with the analysts using the HELWS simulation. Although

only a demonstration subset of the HELWS functions are implemented in the

1 -3
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simulator, this subset with the executive software and the graphics cap-
ability for a full simulator are .operational. Section 4 describes the
development plan for functional simulation of the HELWS engagement process
which would use the simulator to aid the establishment of performance re-
quirements for each function in the engagement process. (U)

.1 C.

I.
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2 (U) FUNCTIONAL BREAKDOWN OF HELWS

(U) We analyzed generic characteristics of HELWS and chose the

following functions as the principal first-order functions for modeling,

* HELWS tactical operation:

1. (U) Threat Acquisition

2. (U) Precommit Track

4 3. (U) Threat Assessment

4. (U) Target Acquisition
5. (U) Post-commit Track

6. (U) Weapon Operation

4 7. (U) Kill Assessment

8. (U) HELWS Control

The first three determine the HELWS handling of the total threat and

environment. The next four characterize the HELWS behavior in engaging a

specific target. HELWS Control is a management function that coordinates

the performance of all other functions so as to effectively neutralize the

threat.

4
(U) The principal reason for selecting this group of functions is the

degree to which they are decoupled from implementation decisions. For

instance, we can model the search function and derive inherent performance

requirements, without concern for whether search and track are supported by the

same or different sensors. The functions in the above list are applicable

to all of the HELWS configurations that have been put forward. We used

them as the basis for defining the structure of a flexible simulator that

can model the operation of various HELWS possibilities. Alternative

configurations can be realized by altering the mathematical form of the

functions. Variables in the mathematical expressions provide a means for

studying the dependence of performance upon system parameters.

2-1
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(U) Figure 2.1 is a schematic block diagram showing the first

level functional structure of a HELWS. Of course, at this level of detail

the particulars of system operation are not apparent. Lm. subsequent para-

graphs we elaborate our functional model by describing each of the functions
in Figure 2.1 in more detail. In particular, we identify the input and

output of each function in the process, and in many cases, the next level

of functions. -

2.1 (U) INITIAL 74REAT ACQUISITION

(U) The initial acquisition function that we considered is based

on a radar technology for realizing the sensor subfunctions. It has the

following inputs and outputs:

Inputs (U)

e search returns

* system control (including timing)

Outputs (U)

* search pulses

a detection reports

* status

At this first level of decomposition, Initial Threat Acquisition has the
structure shown in Figure 2.2. Acquisition Radar Sensing consists of the

functions that define the operation of the radar as an externally controlled

sensor. Signal Processing defines the electrical processes that detect

search returns, extract their signal properties and estimate measurement

parameters. Acquisition Processing accounts for the computational pro-

cesses that control search radar operation, schedule search and verify

actions and report the detection of targets.

2-2
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2.2 (U) PRECOMMIT TRACK

(U) In our initial HELWS functional breakdown the precommit track

function can have either of two forms. One is based on accurate radar
sensing only. The other is based on using less accurate radar sensing

to track targets after acquisition, but using IR sensing to improve track
accuracy before producing a handover report. They are distinguished by

suffixing "I" designates radar only, and "II" optics augmentation. The

inputs and outputs for Precommilt Track are:

Inputs (U)

* Acquisition Reports (I, II)
0 Track Returns (I, II)

• IR Radiation (II)

* Precision Track Command (I, II)

* System Control (I, II)

4 Outputs (U)

* Radar Pulses (I, II)

a Handover Messages (I, 11)

e Status (I, II)

At the first level of decomposition for Precommit Track the structure has
the form shown in Figure 2.3, where both alternatives (I and II) appear.

In HELWS operation a track is established for each acquisition report.

Track Processing acquires the data for initiating and maintaining tracks

by issuing orders for radar pulses. It reports the track state vector as
an output and also makes an association between acquisition reports and

the state of all tracks to avoid establishing multiple tracks on the same
I: target. Prior to target handover, upon command, Track Processing increases

the data rate on the designated target to reduce handover errors, if needed.

(u) In alternative II, radar sensing is augmented by IR sensing. Track
Signal Processing outputs pointing commands for the IR Sensing functions.
IR Signal Processing produces angle and intensity measurement data as input

to Track Processing.

2-5 !
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S 9.3 (U) THREAT ASSESSMENT

(U) Threat Assessment is a coordination function that provides the

l!ogic for designating a specific target to engage with a laser weapon. The

inputs and outputs are:

(U)

* State vectors of targets in precommit track
e System control

Outputs (U)

* Precision track message

* Handover message

* Status

The breakdown of Threat Assessment is shown in Figure 2.4.

(U) The Target Prioritization component monitors the state and

conditions of targets as produced by Precommit Track. Target range and

flight direction are factors in assessing the severity of a threat. Three

other subfunctions play a supporting role. Target Identification makes

use of signature data in the target state to estimate the target type. Kill

Time Prediction assigns each target an expected duration for attack with

the laser weapon. Impact Point Prediction estimates where the target could

impact, data which may be used in Target Priortization to estimate which
4: defended assets are threatened. Target Prioritization designates targets for

precision track (either high data rate for a radar sensor or direct viewing

by a passive IR or an electro-optical sensor). When all track error and

discriminations criteria are met, a handover message is sent to the Post-

commit Track and HELWS Control function.

2-7
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12.4 (U) TARGET ACQUISITION

(U) Using a handover message from Threat Assessment, Target

Acquisition comprises the HELWS actions to point the weapon aiming sensors

at the designed target and detect its radiation. The inputs and outputs

are:

Inputs .(U)

e Handover messages

@ Radiation intensity

Outputs (U)

e Detection messages

@ Aiming directions

Target Acquisition consists of three subfunctions; Search Control, Slew

Control, and Detection, coupled as shown in Figure 2.5.
$

(U) Using information in the handover messages from Threat Assessment,

Search Control generates an aimpoint for input to Slew Control. The detection

subfunction processes sensor inputs and indicates target detection to Slew

Lontrol and to the Postcommit Track function when the target enters the

field-of-view of the principal track sensor. Slew Control has an interface

with the Weapon Control function, which directly controls the weapon.

$.5 (U) POSTCOMMIT TRACKING

(U) The aiming of a laser weapon is a cooperative process involving

selecting and tracking of an aimpoint on the target, track of the actual

point of irradiation by the laser, and correlation of the two track states

Go derive aiming signals for the laser. We define this process with the

Postcomit Tracking function. Its inputs and outputs are:

2-9
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Inputs (U)
e Target Radiation

* Hot Spot Radiation

* Detection Message
* System Control

Outputs (U)
* Target Illumination (optional)

* Weapon Aiming Signals

e Status

Postcommit Tracking uses passive radiation from the target (or optionally
reflected energy from illumination) to locate and track an aimpoint on
the target (and, optionally, to determine the far-field beam irradiance
at the target). In our formulation of this function a sensor detects the
hot spot created by the laser as an indication of the point being irrad-
iated by the laser. An alternative or additional sensor may be employed
that detects laser energy back-scattered from the target.

(U) The subfunctions of Postconmit Tracking and their interconnect-
ion is shown in Figure2.6 . The track processing subfunctions use inputs

from the track sensing function to cooperatively produce an error signal
for transmission to the Weapon Control function. Target Track Processing is
supported by Aim Point Selection, a subfunction that designates the angular
coordinates of the most lethal target region in view of the weapon. A hot

spot tracking loop gives the angular coordinates of the actual dwell point
of the weapon. Correlation Track includes tha algorithm for estimating the
deviation between the two track vectors, and may be supported by additional
algorithms which derive far-field data to be used to optimize the beam
irradiance at the target. It also provides coordination among the sub-
functions of Postconmmit Tracking and interfaces these functions with System

Control.

2-11
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t 2.6 (U) WEAPON OPERATION

(U) Weapon Operation specifies the computational and physical processes

that define the operation of the laser weapon and its support systems. The

inputs and outputs for this function are:

* Inputs (U)
a Start Firing Command

* Stop-Firing Command

*e Aiming Signals

e HELWS Control

Outputs (U)

* Weapon State

* Status

Weapon Operation accounts for the closed loop positioning of the weapon and

models the actual firing of the laser. Depending on the level of detail to

which it is specified, this function can be very specific to a particular

weapon. In our functional analysis we considered only very general properties.

Consequently, the initial configuration of Weapon Control, as shown in

Figure 2.7 is quite simple.

(U) Open Fire commands, which originate in Postcommit Track, are inputs

to the Open Fire subfunction. Open Fire specifies the logic for assuring

that all conditions (including safety) are met for triggering the weapon.

Conversely, Cease Fire is a subfunction that can interlock the trigger and

can halt a firing. It accepts inputs from the Kill Assessment function and

from HELWS control. All modeling of the physical processes of the weapon are

in the subfunction Weapon Dynamics, including adaptive optics. This

subfunction also includes the computational and electronic processes for

optimal beam control. The Laser phenomenology sub function accounts

for the power generating properties of the laser and for the interaction

of laser energy with the atmosphere. Much further work is needed for

the Weapon Operation function, but must await the results of more de-

tailed modeling of high powered lasers in a weapon configuration.

2-13
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2.7 (U) KILL ASSESSMENT

(U) In many situations the tactical effectiveness of HELWS may depend

critically upon recognizing that hits by the weapon have made a target

nonthreatening. If a priori knowledge of target vulnerability to lasers is

uncertain, the HELWS must be capable of recognizing those changes in the

state of a target that indicate it is disabled. The functional breakdown

includes Kill Asse-ssment as a function that specifies the processes for

causing the HELWS to disengage a target. The Kill Assessment inputs and

outputs are:

Inputs (U)
s Targer radiation

* Target State Vector

9 System Control

Outputs (U)

9 Status

Our formulation of Kill Assessment recognizes two possible means for

detecting a change in target states: (1) sensing a change in radiation

from the target and (2) recognizing a perturbation in the target's trajectory.

Figure 2.8 shows two subfunctions, Damage Sensing and Trajectory Computation;

that account for the actions to detect these changes. Damage Assessment

consolidates information for evaluating the benefit in continuing to fire

at a target.

2.8 (U) HELWS CONTROL

(U) HELWS Control is not yet defined as a function. We expect to
make it the resultant of such subfunctions as:

* (U) Battle Management

e (U) Engagement Logic

* (U) Multiple Battery and Intersystem C
3

Before proceeding to specify HELWS Control, we require a better definition of

HELWS mission requirements and the operational procedures for engaging targets.

2-15
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3 (U) SIMULATION FRAMEWORK AND FUNCTIONAL BREAKDOWN

3.1 (U) REQUIREMENTS

(U) The system engineering process we assume for HELWS, as for all

weapon systems satisfying MIL STD 449A, includes functional analysis acti-

vities for deriving system/subsystem performance and design requirements.

An important tool for performing this analysis is a simulation that allows

HELWS to be modeled as the configuration of functions it performs, and

which will support the determination of how well the functions collect-

ively perform, given each functions' individual performance characteris-

tics. The functional analysis will include both:

(1) (U) Changing the performance characteristics of the functions

(i.e., - modifying the data or software algorithms repre-

senting that function in the simulation), and

(2) (U) Changing the configuration of functions (i.e., - modifying

the sequencing, enablement, or flow of data between functions).

Since the analysts will want to evaluate the performance of both the indivi-

dual functions and the ensemble of all functions, the simulation structure

must allow the analyst to set measurement points between functions and/or

data to be gathered within functions. Other desirable goals include modula-

rity of functions and data so that processes that are in different stages of

design can be accomodated, and applicability of the simulation at more

equipment-specific levels of designs (such as the real-time data processing

system). Additionally, the simulation software should aid the analysis

effort by providing interactive graphics for I/O, providing an easy-to-use

programing language that is FORTRAN compatible, and providing automatic

data plotting software for the variables of interest to the analyst.

(U) The HELWS functional simulation discussed here consists of two

parts: the collection of functions in the simulation, and the simulator

structure and executive software. The structure and executive software

of the simulator are an adaption of the Modular Missile-Borne Computer (MMBC)

Simulation-Emulation Driver (SED) which was previously developed by GRC.

3-1
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3.2 (U) SIMULATION-EMULATION DRIVER (SED)

(U) The basic goal for SED was that it be applicable at all of the

design levels through which the MMBC real-time data processing system would

evolve. Specifically it was designed to accommodate stages of evolution that

begin with high-level functional definitions of the MMBC system's process where

only input/output characteristics of the first-order functions in the process are

known, and progresses all the way to a real-time software/hardware realization of

the final system.- Secondary goals for SED included that it be capable of accomo-

dating simultaneously, processes in different stages of design.

(U) SED is resident in the Advanced Research Center's CDC 7600. It

employs that facility's interactive color graphics (Anagraph System) to

enable an analyst to control and examine the flow of processing of data that

characterizes the behavior of the real-time system for which data processing

requirements and specifications are sought. The SED software includes stand-

arized plot packages so that performance data required by the analyst will

be monitored by the SED during an exercise, and then be available for auto-

matic plotting when called for.

(U) To achieve the goals of SED, the software structure requires;

the analyst to decompose the target real-time processes into logically inde-

pendent subprocesses (e.g. the hierarchical structure for HELWS described

in Section 1.1), being careful to clearly separate computational elements

within a subprocess from data transfer elements which transfer data between

subprocesses. SED aids and encourages this decomposition by employing a

multi-module overlay structure in which the analyst defines module boundaries

at those points where he desires to modify and/or examine data. For large

processes such as MMBC, the overlay structure provides the additional

benefits accrued from economical memory utilization. The SED employs

GRC developed support software including IFTRAN (a structured-programming

language which is FORTRAN compatible, and Dynamic Storage Allocation (DSA).

A detailed description of the basic SED program as configured for the MMBC

signal processing functions is provided in Reference 3. 9
3-2
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3.3 (U) FUNCTIONAL BREAKDOWN FOR HELWS DEMONSTRATION

(U) The deomonstration version of the HELWS functional simulator

does not incorporate the hierarchical structure presented in Section 2.

Instead, it was configured with certain subfunctions as the principal

component functions. These were known to some degree at the outset of

our study. The analysis leading to the integration into first level

functions was conducted in parallel with the initial implementation of a

simulation capability. Figure 3.1 is a flow diagram for the initial version

of the flexible simulator. Incidentally, Figure 3.1 is an output on a graphics

terminal, used by the analyst to define to the simulation executive software

the sequencing of functions.

(U) At present, many of the functions in the demonstration simulation

are implemented as dummy routines which require time, but functionally per-

form perfectly. The detailed requirements for a HELWS functional model were

not part of this investigation. Nevertheless, the structure we have developed

makes provisions for incorporating system functions as their descriptions become

better defined. The major achievement during this reporting period was to

modify the executive and display software of a previously developed simulator

to interface with routines that represent HELWS functions. Subsequent

paragraphs summarize the capability and features of this software.

3.4 (U) HELWS SIMULATOR PHYSICAL DESCRIPTION

(U) The HELWS simulator has the configuration shown in Figure 3.2. It

resides on the CDC 7600 computer at the BMDATC Advanced Research Center.

Code for the executive is written in IFTRAN, a version of FORTRAN that

incorporates structured software. It consists of a main overlay containing

commonly used routines and secondary overlays to perform specific independent

executive functions. It interfaces with the threat generator that drives

the simulator input and manages communications with the Anagraph Display

System. The Anagraph is an interactive terminal set consisting of a 19-inch

color CRT, keyboard and trackball positioned cursor. The terminal includes

a black and white hard-copy device.
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3.5 (U) EXECUTIVE DESCRIPTION

(U) The HELWS simulator executive implements a variety of functions

that help the analyst coordinate operation of the simulator. These include:

* (U) Interpreting user commands

* (U) Reading in data from the threat driver

* (U) Controlling flow of data through simulator

e (U) Bookkeeping

e (U) Performance monitoring

Having most service routines in the executive enhances the flexibility of

the simulator. Changes in input-output formats do not impact the routines

that implement HELWS functions. Conversely, altering or replacing a

HELWS function has minimal impact on executive routines. A listing of

the main driver control logic may be found in Appendix A.

(U) The analyst will have at his command various instructions which

allow him to control and monitor the execution simulator. The following

is a list of the most powerful commands:

e (U) Modify Input - The command allows the user to change any

of the inputs of a functional module, any functional module

constant or executive constant.

* (U) Change Model - Allows the user to dynamically change which

version of a functional module will be executed. For example,

a user could choose a track while scan function for Precommit

Track or, alternatively, a dedicated tracking function.

* (U) Display Input - This command allows the user to examine all

of the inputs to a functional module prior to its execution.

* (U) Display Output - This command allows the user to display the

modules output, or to request a printed or plotted performance

monitor output. It can also be used to request a display of

the executives summary statistics.

* (U) Set Breakdown - This command lets the user regain control of

the executive at the end of a designated functional modules

execution. The user may then use any of the other commands

to examine or change information.

3-6
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(U) e Next Scan - This command causes the next scan odta set to be read.

(U) e Continue - Signals the executive that execution may resume. This

is the command that gives control back to the executive after

stopping for a breakpoint.

(U) * Stop - Causes run termination.

(U) * Read Threat Generator Outputs - The Emulation Executive will read

in the dita from the next scan of a sensor. The program will

assign space for the data, and prepare it for the first functional

module; for instance, "Search Control."

(U) @ Control Flow of Data Through System - The Emulation Executive will

control the flow of data through the system as it passes from one

functional module to the next.

(U) * Bookkeeping - The Executive will keep track of the status of each

functional module. Among the item will be:

1) The current module type

2) Whether it is active or idle, and if active, the wait queue
length for the module

3) The amount of data transferred between modules, and

4) Simulate Clocks for each module, along with active/idle time

ratios

(U) e Performance Monitor Data - Performance Monitor Data will be collected

for each functional module and printed on the normal output file.

Upon user request, the data may also be displayed in printed or

plotted form on the graphic terminal.

(U) The Simulator Program is submitted over the counter at the ARC as

a batch job requiring a graphic display terminal. The run deck consists

of the control cards specifying the load modules and output files for the run,

along with the input data defining the initial configuration and nominal values

for the functional modules. The user at the graphics terrminal then controls

{ 3-7
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the execution of the simulator. He can cause the next scan to be read from

threat driver output files, change input value, dynamically change which

functional module is to be used, display overall status, or examine the

performing monitor data for any of the modules. Each scan data set produced

by the threat driver will be processed by acquisition and track modules.

As the data sets pass through the system, if the next functional module

encountered is a simulation, it will be executed immediately by calling

in the appropriati overlay. (U)

(U) After all return data sets are processed, the data set furth-

est along is taken off of the queue and the simulation overlay for it is

brought in and executed.

3.6 (U) THREAT DRIVER

(U) The role of the threat driver in the simulator is to generate a

record of target dynamics and characteristics at each instant in time when
the inputs to the sensors in the system are to be updated. The threat driver

"flys" all of the objects in the threat and produces a "shot" of the aspect-
dependent scene in the field of view of each sensor. In a detailed functional

simulator, depending on the sensor, it accounts for radar cross section,

IR emmissive properties, and the emmissive and reflective characteristics

in the passband of other electro-optical sensors.

(U) The simulation makes data requests by sending a message to the

threat driver. The message identifies the sensor type, location and field

of view and, if applicable, the illumination beam description. The threat
driver returns a data record consisting of the radiation from the targets

within the sensor field of view. The executive sends the record to the

routine that models operation of the sensor. In the demo, the threat

driver is an algorithm which determines the positions of all targets

(X, Y, Z. Y, Z, X', Y. Z) as a function of time. It is represented

in Figure 1.9 by the box, "GENERATOR".

3-8
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* (U) The complexity of the threat driver will depend in large measure

upon the fidelity with which targets must be modeled. For Instance, the

trajectory of an ARM might be approximated by a series of constant

velocity flight segments, or it might be generated by a 3 DOF simulation,

or even a 6 DOF simulation. Eventually, the driver should operate at

several levels of fidelity. For example, the multiple target input data

for the Initial Acquisition Function can be of relatively low fidelity,

whereas, the single target data for cross correlation track must come

from a very high fidelity model. Generating the input signals for imaging

sensors is expected to present the most stressing signature modeling re-

quirements for the threat driver.

3.7 (U) HELWS FUNCTIONAL MODELS

(U) Figure 3.1 shows a display produced by the SED executive

giving the execution and/or data flows between the HELWS functional models

currently defined. Each of these functional models consist of two parts:

1) model control, and 2) model algorithm.

3.7.1 (U) Model Control

(U) Each individual function model is an overlay in the SED design,

*and the main program of the overlay is in charge of executing the proper

code for the model under test. The Integer variable comtype, in comon/
control/, is used to determine the purpose of this call, as shown in

Figure 3.3.

3.7.2 (U) Model Algorithm

(U) The algorithms for the fu,...,onal models of HELWS have, in

some cases, been implemented as time delays, in others, as bookkeeping

devices, while the rest are derived from the algorithms used in the COMO

simulation of a HELWS.
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CO1TYPE RESPONSE OF CONTROL

-1 Read in namelist data for model

0 Perform model initialization

1 Execute model algorithm

2 Display the model output data

3 Display the model input data

4 Modify the model input data

5 Destroy the input to model

6 Reformat the input data for

hardware/emulation versions of

model (as appropriate)

7 Reformat the output data from

hardware/emulation versions of

model (as appropriate)

8 Record model input so that it

may be rerun at a later time

Figure 3.3 (U) Response of Model Control to COMTYPE
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(U) An example of the logic imp!emented for one of the functional

algorithms is prioritization. A logic flow chart for this model can be

found in Figure 3.4 , and a listing of this functional model, along with

its control can be found in Appendix B.

3.7.3 (U) Test Case

(U) In order to verify the logic and algorithms for this version
of HELWS, a test Case consisting of 4 objects flying straight line trajec-

tories with no intermediate maneuvers was selected. All of the objects

were to impact near the laser, but only one of them to impact in the laser
defended region. The actual input cards for the test case are shown in

Figure 3.5 , and this information, along with other SED Executive and

system wide parameters output is shown in Figure 3.5..

(U) The output from the simulation for this test case, 50 seconds

in duration with all debug output turned on, will be a printout several
inches thick. Instead of presenting the entire output, selected interest-

ing portions of the output may be found in Appendix C. In addition, a

summary of the status of each functional model at the end of execution

of the test case including the number of times executed and the number of

words of data transferred between models may be found in Figure 3.7.
The same display as produced for the user as the interactive graphics

terminal is shown in Figure 3.8
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ENTER

MAKE UP A LIST OF ALL TARGETS
WHICH ARE:
e ALIVE
* IMPACT POINT PREDICTION

SAYS IS THREATENING
e SHOT TIME HAS BEEN CAL-

CULATED AND IS LESS THAN
5 SECONDS

e IS NOT THE CURRENT OBJECT
UNDER FIRE

SORT OBJECTS
BY INCREASING
RANGE FROM
LASER

SELECT 1 OBJECT AT A TIME IN
ORDER
COMPUTES TIME-TO-OPEN-FIRE
AND, IF ACCOUNTABLE, COMPUTE
TIME-TO-KILL. SCHEDULE A
SLEW CONTROL EVENT FOR OBJECT
OF TOP PRIORITY IF NO CURRENT
OBJECT UNDER FIRE. CONTROL IS
SECRET UNTIL 3 HAVE BEEN CHOSEN.

CANCEL THE HIGH DATA 
RATE EVENT FOR OBJECTSCORRECTLY IN HIGH DATA
RATE

SCHEDULE HIGH DATA RATE I

EVENT FOR THE OBJECTS
JUST CHOSEN

SCHEDULE A TRACK-WHILE-SCAN
EVENT FOR OBJECTS WHICH WERE
PREVIOUSLY IN HIGH DATA RATE
BUT WHICH NO LONGER ARE

EXIT

Figure 3.4 (U) Logic of Prioritization Functional Modes
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4 (U) SIMULATOR DEVELOPMENT PLAN

(U) A flexible functional simulator and an associated threat gen-

erator would be of great benefit to the HELWS system engineering process.

They would be effective tools for deriving the performance and design re-

quirements for a HELWS. Presently, however, only the executive software

and the graphics capabilities are operational; only a demonstration subset

of the HELWS functions are implemented in the simulator. Further, the

threat generator now provides only trajectory information for point targets

To be fully useful for driving a HELWS simulator, it requires the cap-

ability to model the finite extent, shape and radiation properties of tar-

gets and to represent susceptibility to damage by a laser.

(U) In this reporting period we prepared a plan for continued

developement of the simulator and threat generator. Our analysis also

considered the tasks that must proceed hand-in-hand with work on the

simulator and the threat generator. We recognize that continued develop-

ment requires:

* (U) establishing detailed Mission Requirements for HELWS

e (U) modeling the properties and characteristics of likely targets

* (U) formulating specific threat sensors

* (U) preparing algorithms for battle management of engagements
with laser weapons

The total plan is costly in time and effort. Consequently, we have phased

activities so as to produce an inital operational capability quickly and
at modest cost., Subsequent phases of the program provide more advanced

and complete capability.

(U) The simulation plan consists of two parts. Section 4.1 pre-

sents a work breakdown in the form of task descriptions. Section 4.2

presents a schedule for a:hieving increasing levels of capability in a

flexible HELWS simulation and threat generator.
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4.1 (U) TASKS FOR SIMULATOR DEVELOPMENi

(U) The work breakdown for continued simulator development has
five major tasks. Two of these account for the effort to build a flex-

ible simulator and a threat generator. Two others continue the modeling
activities to produce a functional breakdown of HELWS and to generate
models of specific elements in the threat. The fifth task is the mission

analysis to Identify typical battlefield deployments for laser weapons
and strategies for using them and to establish the threat environment.
As illustrated in Figure 4.1 , the work breakdown has a hierarchial

structure if viewed in terms of where each task gets its inputs. Sub-

sequent paragraphs of this section present additional detail about the

objective of each task.

(U) The mission requirements analysis task will establish the
scope of alternative missions for laser weapons. This effort will define

the threat that each mission is to meet and identify the criteria for
neutralizing the threat with a laser weapon. The output of this task is
a statement of the system objectives, and criteria for mission success.
Using the mission analysis output, alternative constructs are formulated

in terms of functions to be performed and their sequencing. Note that
this need not involve a decision about which laser technology, repetitively

pulsed or chemical, is in the construct. At this point, the simulation
tools developed become part of the mainstream of the technology program:

the framework would be ready at this point in the program to accept models
of the functions which have been developed by other technology contractors

(e.g. beam control).
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2 LASER
WEAPON

MISSION

BREAKDOWN MODELING

*HMLS M SIONS (TASK 3)

HELWSTHREAT

FLEXIBLE GENERATOR
SIMULATOR IDEVELOPMENT
D VELOP~gNT I(AK5

Figure 4.1 (U) Work Breakdown for HELWS Simulation Program
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(U) At this point the level of fidility in the simulation is impor-

tant to the goals of the analysis. We will use the terms and definitions

for the models of the functions presented in Table 4.1. It is clear from

the table that we envision the simulation effort as an evolving, continuously

useful tool. Outputs from the function performance level are necessary

inputs to concept formulators who choose and describe generic components

of possible constructs. Some concepts can be quickly eliminated on the

basis of the performance requirements being well beyond current projected

capabilities.

(U) The survivors of the first phase of simulation at the function

performance level are modeled at the component performance level. These

candidates are optimized by tradeoffs at this level of detail and compared.

Much significant data is generated at this time that will greatly aid in

the selection of a preferred construct which can be designed and evaluated

using the final component simulation/emulation version.

(U) Note that it is at the last stage of the effort that one com-

plex, component simulation is built. Such models are difficult to change,

long running, and require extensive memory. Such a simulation is built

only when the program is mature, and the specilics of the design are known.

(U) The approach to using simulation in a technology program out-

lined above initially allows a broad hack at many possible solutions, a

more detailed analysis of a few solutions, and thorough testing and evalua-

tion of components and software via simulation of preferred constructs

during development. Feedback between levels is likely, as problems are

uncovered, and the framework and previously used models survive for such

use for the life of the program.
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(U) Although we constructed a functional breakdown for HELWS, as

reported in Section 1.1, the detail of function specifications is presently

inadequate for realization in a simulator. Task 2 provides functional

analysis to extend and detail the functional breakdown. Initially, emphasis

will be given to complete specification of the basic sensor and sensor pro-

cessing functions. Subsequently, emphasis will shift to control and coor-

dination functions and subfunctions.

(U) The threat modeling task (Task 3) will upgrade models for tar-

gets that are contained in the threat. It will account for dynamic behavior,

radar and optical scattering characteristics, and IR radiation properties

of the targets. Further, this effort will produce the detailed specifi-

cation of specific threat scenarios that are anticipated for HELWS missions.

(U) Current work has produced the execution software and graphics

capability for a HELWS simulator. We have as yet implemented only a few

system functions in computer code. Task 4 includes the effort to design

and implement software routines that realize the functions identified in

the HELWS functional breakdown. Our objective is to build these routines

so that they can be readily replaced by alternative specifications of a

function.

(U) Task 5 produces the threat generator for driving the HELWS

functional simulator. It is a program that responds to simulation commands

for the radar signal or optical/IR radiation from the direction that a sensor

is pointing. It implements models of specific targets and moves targets

according to the specification of threat scenarios and the actions of the

weapon system.
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4.2 (U) DEVELOPMENT SCHEDULE

(U) As shown in Figure 4.2 the development schedule covers three

years, and has three distinct phases. This program plan provides a simu-
lation capability that increases incrementally. The product of Phase I

is an initial version of the flexible simulator and the threat generator.
The HELWS fire control problem is modeled at a high level with limited

fidelity. The output of Phase II is a baseline simulation capability

that models targets and HELWS functions with greater fidelity. Phase III

produces an advanced version of the flexible simulator and the threat gen-

erator. This advanced simulation capability includes representing battle
management and responsive threats.

(U) The initial version of the flexible simulator will contain repre-

sentations of the major HELWS function, as identified in the functional

breakdown. Some of the subfunctions, however, will be realized only in
simple form. For instance, Laser Operation will model ideal beam control

and Battle Management will take account of only simple threat scenarios.

Similarly, the threat generator will model a target as an object consist-

ing of several point scatterers or radiation sources. The initial simulat-

ion capability will support the development of requirements at the system

level (i.e., firing rate, acquisition range, engagement ranges, laser power,

etc.)

(U) The baseline version of HELWS simulation capability will be an

upgrade of the initial version. It will have more detailed representa-

tions of system functions and subfunctions in the flexible simulator

and the threat generator will be based on target models of greater fide-

lity. Battle management will handle complex threat senarios and the beam

control functions will be accurately modeled for a class of laser weapons.

The threat generator will contain target models that account for the

special form and shape of targets. Further, the baseline version will

accomodate more complicated target trajectories than the baseline version.

4-7

UNCLASSIFIED



UNCLASSIFIED

m u.1w
LiJ CA Ln Ln

mJ = = m :9
CD -

N 0 .

<Z a
C=)O

Ln kn
_j go

x 4

I-

<g -oI

< -CC

'4k ui u
V),

4-81

UNCASSFIE



UNCLASSIFIED

(U) We included a third phase in the development cycle, because laser
concepts and HELWS missions will surely change as development proceeds

in the earlier phases. The result of these changes will be the need for

even greater flexibility than can be forseen initially. For example,
some considerable mission analysis must be performed before we can fully

anticipate the many alternatives for Battle Management - more analysis

than is possible before.committing to the design for the initial version

of the simulation capability.

L
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'5 'P IL .A~ C 8 4tFA' vP8 mtf M- K1 c4A 'e- ti ~ - 11te

4 p RVSF'IFIP 'AL.(.)E'41C A 'F V

41

rpL CCr

CALL On' nItI
L)C fL L GS!: cICI 1 'YiTrFC, L!6 c - -

4A LCflP
*~ ALL.1Fv 1h5 5, C. QCV'T 1)!! .1098 11 -i1 t AN -

-0 EX r
7 

YFf I oil F() r11 T
1 FNO LC2O*

R EAD 14d T$HA '.rIlPf. -0 I&L!J FO-1 r,,rS r FET

.45 r~t.L RA.VOOM

5' C WF VWrLL Sel tr ALCCr ' "r LT-Lc CIScS

CC) LCOP
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S rnsp ., T 1uJJoer l~r.LAVRF'L~p U. 0)

~I . * TM4?*~7 rp'4T -e-r
ir'~ rrp

L'6V -4c IO~ PI rrTI! 'tjNTlkLZ S-c' Cr -'.qar
" '

1 ~L ~fl~t~ flpqYPV) ----CR;

-,1 CAL w-rt"nL

~~ * t*'~~~* fCALL~ -r1 OV -~

7) t. * CPLL !!'N~wtll

r- 0 SF rr'KfTI

*, 11 IF' r( CTYDF EO.~ fi

1. rII r r
THqr IJ r ft ft~rZ FOR -m ft P~

ng 6 t * f t 'E 4 .0' C

11 . f7t S f

1O MFCHT
0  

F""Q. ')
no TF OL ~'t

~t. 6 A-3
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Svrn 19 T -'j I 6PF r v IL ! V*fr jL

S?

1 ~ ~ ~ I X2 F (x: r'c<m?rFr*i

1I~~' -4 9 !PF1 ~t'!JTi'l5 T"it -3y- 7P-

III ~~ . . ri t TI, (F *tE:'.4.)

I's L * LOP rR CES.-T1G Y-f 11IFFER "'CM'4-IULAY!CN 4NO FlArF'AFE *iCrJLF~,

116 It * 11 -'J' '- FTCwIP.G (Ir- IMF FtJtIZiI!C~l WHICH4 IS TO OCCUR 'IEY' IN TIMF

I1 I Q ;"I_ I LL (BLF1 I (-IL FF, I, It" KPpT) --

'Tv 7'jlP0!Fr')

I . . ('9 2 L'?FlJir
I', ' . . . CfLL N' L,.II'-----------

125 t.. . . !PC!'T r ?FIP(lt4FlY(

1?7 L. --. r -- PPLSF.

1?Q ' 9 WF !VE '11IF. CZLL IN Ttq OVFPLAY TO PRO^FSzi IT

('1 4. fP -. ~ LL SrTI0(;'INJ )

1 ? '. *n v o T ! . -I-

" 
1 . :!LL r.VrRL'Y('TLE(IF3ItT) , IATtC1PFOItT) 0, RFHFCALL)

I* !-; * ' 4 C'(r WE W..2-' C11T THIS TPSKS VrLI:

II' * F(IPTN rr( fl(~f~ .ANO. It.OEx MNE. ]i

-LL ivV' L AV(vTLF (JPPI, 'tAtN(IPP), -3, 01

(A.7 0 't, 00'. fP'2'NT) I -

It.&'. IF

A- 4
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If- 2 rT T ( SFIC E . 9

1'~1 I *FNn LmOP

IF I t ~V4TS TS TFtON1NATC, WF 4t'Z C.rOTO , OFLO

FYTT !wPf!)IYE FG. q)
1t.4 ENr LblP

SIGN CIrfl)

C LL csrI

JAI CILL OW~L
wprlr't3, 10)

toI FcOqT ,0Y*OP 1'O"!NATION Fn'R T141S R~kTP IQf)tJ6- Hr iFn PR

*JA I or-,0 iC ;.; * ~ I .

I C)9EP. IF

IA7
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APPENDIX B
(U) LISTING OF FUNCTION MODEL PRIORITIZATION

S F 1 '#FST COIrF OYF1 Av ( FTLF6, 9 A 7, C377-7 P

I tVR'AYUPTLFA. 69 flv C377-73

6 Cv** BLx.'C ^gMm() ()St A~cP)

A COCL 'U rwrr'CC4mA

I Iqq'w('), YU)ULCTT-LO). r~~A~), YSYreRf) 4L~i, OI.(

X !qYE, -L-PR TI )LTU.M OP'(I, ~ ~ NW

7p OUIFTLFF *OL'T91'K, _STFLIN', T'"4LAST. LSTrL0W, INREAD

1'0

I YmD)nF)q fTFLtP-(2c). 11 W ( IF!. 3-( ?0, Tr io4') , f TrL AGSA?,

B-1
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S Ffl n VF')Jr .y(C 1 -- 6,

!TF T y~

C, -4v~ 'J ~ MIN I"F T 40I 3 N/,s i IC~' r. 0 1, ;,'7h3/ 3cAP

FCT.7~rc M0 9:N3

N~~Y amr/Q - - - -OM----- - -UN ,- 11FU0,9H ! E

LA

fi' 7 s S i T HE TM I ~L T I utt Lonp--

A fLL )F P -H 6 , # . t. , 2. T 931-)

Cg 5

B- 2
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Vr) '4-- --3IJgr mYE'LAY(cTLFrq 6, 0, C 37777)

A~ t fr v nO WF CtFf'JTE 'Hv' -r~ !r

CA 9P TF(CO9'YP'r E13. t)
*ICALL -OU".T(IHltl, LE'IV-4H;AT'w.t'YPF; 7FOt7i N'3Vl:7

A 0 1 "AiLL rP!IK T"' (?~NfTTR., -ST. 144Ic))

F I -- ----- - _ _ _ _ - -

r. t 90 WC I OSPLP.y '4 CUjTv"T

CC T~c(^0'YOF *Fl. 2)

rq

'I 04 T~tro~'"vpc .Efl. 5)
77 I 'AU_ 'ELFASE(I'MY, Lr-'rTH, LSTART , LTYFF, IFOPbIM

7'o- 1rirSrIy '14F INrUT C7 )4nnfl7V YT

C t ILC

M I r -1P UrO C r'rt

* L''K r nO(COW. *V~JrcI)

1 L ( I r( fLIV. f N--()

n* t . CAL '!-L3-lL4Umrq'vnYFg 141,1)' N~, 1-0,1'4T. LTYcF,. JH

'3, 1 -4 n c

4P1*~- ' CP-?' !Tt! 741T ilt IAT TI3 V Ac!I O OQ

B- 3
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1 17 7 (,v" TFW~Ul4e w(). 2)

Irl I i' I

1T F

j 7 r C--

qr' j* CALL IKFr(0, TSTI
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Lg4CLASSIFIED

S' -I le inliecr 5LflPIUT IPJ PR I nR( I PIT, TS-, NW CC? c,

3 ~ ~~~ 'rl O'7FPOC~ T4C POIDFIT17ATJIOP- OF TH'E TAFtGFTS

I-

PLAN -040 '(Fz-l USi U"r ENF

FI 'IL'UTl^) (n. !JT(I), TirlN)

i MO('.)~ ,'~I~ YPCCtJ L!"Z1J, LISTIMT

C**** CCtITOCL .~ rn-C ru-f

I l0i CI" TO!"yCf-), Y'tC(2, 2),tl~ "TLS5YS) "'-IV
I I~C" , i"A(, , - 'Y2A2) LOM, TL C, ,TLt

TrTrpo Ilnr TeSIOL I CO'LO-(FI, T CCN, 1 Y0t., !C 1.2W,
ST94wPr'j TL~ !rAKSUljTtT3tj'I------------

9*I 'N'),riOTW(UC) 
4 L'NPY, ST4RT, -Ay,,r~l, ?%tw~,rp,

it TFILS, (rTLF(?0), IrL1C':(70)

O- FT7 ntA K ljjFTctl* TIL 7T ST~eII 1,F.
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1IN IF) , (TFI- -,:(7c). !Kr, (TPLACS( ?r-), TCH',) ( TFL fG'( ?

'9

T rt, C' 1 N/I T / 1, t ? 0~ ET4 , 0 c , 0 6 1~ C 
T 
c 0 -9 PT I C.

I Tll, 01 t2, r-2F, 'I 'Nf, 7-j~~ P, CAP, PCPAC, rKL4SEk , "'AOLAS ,

- NT~ I'1 yvflAN (17 ) Y1:11 N (Inc), 7vI"1(t] e)

F I 4I st F 6-

r

16 FrUT\'ALr'- (F"ATg XrCST)

IY v

Tat w v ITt. NT R S S!tlt fTT C.4 Ip P,- CH4 C 4 FtO0CI(

t1, SLEW'TM, P 7N.IW

1-T -Ff (i,), tlLMTlR( 1), 1 'F( 1), rl4K'P(1) , "ISTKTP (1), lTArT (1)

041 9ftIY KP)() NLVI t 'S P) t f~t)~ -- PO __fI____0KIL

4(. Lr I'A L *t L I F

y nQL) .')- Ir (f'5) ZPPC'~ ( 0 b) , ifV FL ) (I(')p YvFL)p (flia),
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5SCI "fs- SflURCF SLn'nU"TNF ounpflPp.,, 'ST, N140P13)

rj

C2 CO(I 1, 3)
C;3 1 -* -!AV( I) T !4f l)

TISAVF = j'Fr

=8 ?AKF UP 5 L.T. 09 ',C-F;:'.F TAPrFTS

L!'FT =1

LOOP
~~'3L' I ?~C*XTfLTWK9

A .EY T T T r t T it' - .. Fn;--1
A C; IT(SL'VF (TPI))*~14C(r .-,T 0 A?10. TLNXTP(TN;C) r. 0.)
A.2 l V(rTmKTr(NO') *LF. fi*NC. 11 .4F. TNOF:RF)

7V~ Wfi T~F ?4 -

-- St.T -f i.V- 4 rlM

C - IFE "FWr Iftl~r TO VU" f" M '40. 1 #*A('i ON! rpr tv
7A .

'? 21

~h IL S L PIST~a(3T, , 1.)F~, 4

R? T

-C.t " ' -- If T C)T

.0 I LOW,

ai1 r- tltl! L'-"#~ I

B- 7



LUcLASSIFIED

Sr PjIT cn~rU-'In 0 )01 -I 3 P~~ r'4 1 )

q4, 2 -LL .,-(T!J( M : "

tsI * FYI? TF(Wi Fr!. C

C. !LL . JL T T ( ItfPIT 'In 0 YZ)
r tMF 7 (! K!) -- y vI' I) - . I IM rN

too~~~ 1-.7.1-'m(1,) . rTTEFCWT'.nFe I *
Ict 1 ? I -

102 2 rLF
I r 3 v 1 1tir-H F)' N) '
jti* 1 C!LL FUU-.T (L.flIT, -tp)

197' TICK(IL (I'P!") =TIMOFI' (IND) t.TI14XTP ('41')

113 i F~3fl IF
j11* i TF(!fFNT .,;C. 1)

116 10 * L111(~,P~'~ . 43,P1 HAS EE N CHrPTIr' AS PRIOP!!rY NO.*,72)

Ii, * * * Fkln~ IF

1 ? 1

121 1 c'Fr* TF A HIGH De*A r-ITF PULSE PREVIO)USLY WAS S'fNEOUL~Fr

I?It I L LNK= Tnnf(7, Sr.U tF)
171.l 'ALI- 'rYTQNL~K, I)
1?5 I F(1' *11ro 0)

12? L = L' ,()KE 0

jIA 2* . ^%L f''NtVL C', L)
j'q~ * FL-,

i '2 1 f.

t' I F F(L tzI- *JE . 1)
1!.2 'IL 1 tAJL(Fq 7, T IKFD, LOJT)

I c
'FF IF WF 44VF TO CF.

5
E- ff K-WWILE-.3(ANl ON~ #iY CEJECTS

I Aa r
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14t 1I IF(Il V(T) t~4F. C)
*1c.? ;p * P (J = I T! I UN'Tt. ISOAV(Z) .EO. rHnji

jt. 2 rtin cflP

11. -W - - . LL S'HFEWL fr. 49 TI"FF?4(INOX) r'C1, IN')

I c; 4CALL BE FP(NWOT-. '
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APPENDIX C
CU) SELECTED PRINTOUTS FROM HELWS TEST CASE

z~APLH CONT,JL SIMULATION~ MULUL- T~. I..u1 EXrU
1
IJN AT TI-F 2.a0o.,..T

*CURRENT CP TU14r .i WHICH IS .06~5 ;ECOJN3S INTO THN: U%
CVLo.LY r L-if wIr4 oUIrVP I

F UNLTI N' L 1101.JLE SE.j.kCN CONTF.3L . 4CE) J. rF TI1ME £'.9?9
EXECUTION TOOK Oil ... 1 SErQi4lS A' I WCrN)S WERE INPUT TJ IT.

........**.a*s...**...............................S........................... ........

SEA%,LH CONTFOL I-MULATIO hOLULt TO iFGI EXECUTION AT TIME 5.0000300

CURRcEhT CP TIME IS 14.1 WHICH IS .061 SECONDS INTO THE 4 U-4
OVEOLAY CA.-EO A'IT'i COITVPEI

tAi.(E7 NO. I AT AN ALTITUOE OF .NAz. All RANGE FfOM FAWOfU 989. HAS EId- OETECTED.

S TAT% - 7520.00 '?03jA~ 16133.0a -ilF.joaa0 -99.0000 -tf12a0 ,440

TAI-SET NO. 3 AT AN ALTITUOL OF 4641l. A43 RANGE FR0OM PA340 OF 9899. HAS BEE4 DETET(.

*STATE - 7526.00 7~16.0 0 fbr1.( -158i.0000 91.0000 -ta1.£OBO

FUNCT IONAL MOCULF SEARCH CONYRO. -.40E) AT CP TIME j14.r9

ZXECITION TOOK .9o2 :p SEZOtOS A£0 I WORDS WERE INPUF TO IT.

...............

TRACK INITIATE SIMULATION MODULE TO IFGIN EXECUTION AT TIME s.ja3o30J

CURRENT CP TIME IS Lfo.sat WHICN IS QOTZ JECON3S INTO THE RPU-
OVE6kLAY CALLEIO wrT4 .OitYPE a L

$TAT'GET NO0. 1 NOW BEING PROCESS60.

TAI.GET NO. 3 NOW 8EING PROCESSED.

FUNCTIONAL MODULE TFALK INI114Tr :-NCEJ AT CP TIMr 14.Si?
EXECUTION TOOK .001 '; SECONIS ANU 1.8 WORGS WERF INPUT TO It.

SEARCH CON4TROL SIMULATION MULULt TO IEGIN FXECUTION AT TIME 46.4090Sf00

PoorPFFNT 10 TTWC T, q..RA4 WWTC4 Tc nfl;q ;r'4*%t VT T"N: *m

LH~LASSIFIED
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rAAGT 1O. . AT AN ALTITUOL OF 4oJd. Al10] K1hGE frCm FAIAR OF q'i. HAS UE4 (-TECTO.

STATE 7j a?..a o -. 576.j, ~ .2 165. 333 1af6.Jija -q9.3030

FULCTIONAL HUCULE SEAh.H 7ONTRJL :NOE) .T CP t IE ti.56

EXECUTION TOOK .001 C: SEZON.S Ar, I WGcI.'S WEtkE INPUT TO IT.

................................... .......*4***S*

TRACK WHILE SCAN SIMULATL0A "OIULL TO 5EGIN EXECUTION aT r4E 4.O0000000

CURRENT CP TIIE IS 14.581 WHICH IS .0f9 SECONOS INrO THE RJN
OVEFLA¥ CALLED WIT4 CO4TYPE z 1

TArGET NO. 1 IS AT AN ALTITUDE OF 4b:J. AN3 PANGE FRCN RAOAR O 9676.
No. OF T-w-S PULSES = t

FUNCTIONAL MODULE TrALK WHILE SCAN ENCE3 AT CP TIME 14.S4V
EXECUTION TOOK .001 -P SEZONIS AID Tb WOROS WEE INPUT TO IT.

PRED IMPACT POINT SIMULATION MOLULE TO iFGI, EXECUTIUN AT TI"E 4.4 0040fal

CURPENT CP TIE 1$ 1.5q2 wHirH is .082 SECONDS INTO tHE 4U4
OVERLAY CALLED WITI COITYPE - I

AFGET hO. L IS ATTACKING THIS LASEI. F.JGQ - S0.

FUNCTIONAL NODULE PFEL IMFACT P3INT E-400 AT CP TIME 14.S2
EXECUTIOh TOOK .001 :' SE:ONflS A10 26 WORDS WERE INPUT TO IT.

KILL TIME PEOICT SIMULATION HOCULE TO 3EG6N EXECUTION AT TIME %.00000043

CURRENT CP TIME TS 116.59S WHICH IS .05 SECONDS INTO THE RU4
OVLILAY CALLLO AIT' CO'PE L

rA FET NO. L .T A RANGE TO THc ASaE' OF 5 . HAS A SHOT TIME QF 1.6;G

FUNCTIONAL MODULE KILL TIPE Piz)IzT i4CE) AT CP T IME l;°.5 5
EXECUTIOw TOOK .01 ;P SE:ZONS A4U 26 WOFOS WERF INPUT TO It.

C-2
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TRACK WHILE SCAN SIMULATION MOOULE TO 4EGIN EXECUTION AT 'TMF .000800'

CURRENT CP TIME TS 14.s98 WHTH IS .ogs sprONOS INTO 'HI PU'I
OVEDLAY CO.LEO WIT4 O'iTVPE = I

TARGET NO. 4 IS AT AN ALTITUDE OF k5. AN) RANGE ROOM CAPAP OF 4a6.

NO. OF T-W-S FULSES = L

FUNCTIONAL MODULE TRACK WHILE SAN ENDE) AT CF TIME ik.539

EXECUTION TOOK .00t :P SE;ONOS ANf 26 W(NFOS WERE INPUT TO IT.

P..SCSSS..*S**..5t.S *SS~*S4**#S..........~V4 ....

PRED IMPACT POINT SIMULATION 4OOULE TO JEGtN EXECUTION AT TIME o.00003031

CURRENT CP 'IMS IS 14.601 WHICH IS .04Z SECO43S INTO T14- C'JtI

OVECLAY CALLED WIT4_ITVPE I

TARGET NO. 3 IS A TARGET OF OFFORTUNITY.

FUHGTe MHIAL 910ULE FRED IMPACT 50INT E40EI AT CP TIME '..S0Z

.- EXECUTION TOOK .001 ;P SCON)S AND Z6 WOP3S MERE INPUT TO IT.

........... .*9#a.....~. ... *.........

KILL TIME PpztICT SIMULATION MOULF TO ISGIN SXECtTI'CN AT TTME .. r9OJ0tll

CURRENT CP TIME IS lI.j. WHICH IS .495 3ECONnS INTO THr 2114
OVEPLAY CALLFO WIT-4 C4OTYPE t I

TARGET NO. 3 AT A PANGE TO 'HE ASS!7 OF 310. HAS A SHOT TIMF OF .4 3 1

FUNCTIONAL MODULE KILL TIME P £3ICT E40E] AT FP TIm L4.615

-E. EXECUTION TOOK .001 :, SEZOh)S AV0 26 WCPOC WFPF INPUt tI TT.

.........................................

TRACK IfNITtATE StIMILATION MJEJLF TO 1VGI4 FNEC'IN IT '!MqE ~ 000

CURrE14T :P' TTE I3 Il.§60! W141LM IS *Oq- 3Trn'.S INTO 'o t~
r~os~e IT ral Lrfl w'T;l rflyPT

C- 3
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rAnGE
T 

NO. 4 HOW 0-ING FIOC-S ,
-
%

FUNCTIONAL MOCULE TACK INITa4T
:  

.0EI .T CP ''11f I4.i.q
EXFCUTIGN TOOK ,3J1 -, Sf OJi ' Alfrf '6 Wu0kS W.dcE TNPU' tO 1'.

FRIOFITZZATION ,.1?,ULATIO14 MOVULE TO ]:GIN EXECUTION AT TIME .. O0OaJUO

-UCURENT CP TIME IS 14.61 WHICH IS .101 SECON3S INTO IrH RUN

UVERLAY. ALLE WITI C O4TYPE =

TAFGE? NO. I HAS BEEN CHOSEN At PRI3LTY NO. I

rARGET NO. 3 HAS E.ltN CHOSEN AS PRI4OITY NO. 2

FUNCTIONAL MODULE PPICRITIZATIO4 T4OE) AT CP TI-E 14.IZ
EXECUTION TOOK .oat :p SE:NJN 4.40 4 4ORDS WERE INPUT TO xT.

SLEt CONTROL SIMULATION, MODULE T0 lEr.IN FXFCUTION AT TIME 4.00001060

CURRENT CP TIME IS llf.hk WHICH IS .105 SCCOOS INTO THE 21U4
OCEFLAV CALLED WIT-0, .TVPE I

TARGET NO. I HAS A SLEW TINE OF 2.I64t

FUNCTIONAL MODULE SLEW CCNTFut. "NOEJ AT CP TINE 14.615

EXECUTION TOOK .101 -P SEf-NS A4C 26 WOkOS WERE INPUT TO IT.

HIGH DATA RATE 11PULATION MOLULE TO IEGIN EXECUTION AT TIME %.Q00I1t00

CURRENT CP TIME IS 11.611 WHICH IS *lOS SECO40S INTO THE RUi4
OVEFLAY CALLEO WITI ,OTyPE I I

TAVGET NO. I IS A? AN ALTITUDE Or %bAO. AN) A RANGE OF 9N's.
NO. OF MIGH LAT. RA-l PULSES - I

rAFGET NO. 3 IS AT AN ALTITUDE Or
"  

466 .N) A ANG-,E OF C96.J.
NO. OF HIGh LATA FATE PLS=.S - I

FUNCTIONAL MODULE HIGH DATA PATE -NCE) AT CF rIME 14.6L9
EXECUTION TOUK .1t - SEZONJS AMO 48 WORDS WErE INPUT TO It.

C-4
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FUr4CTIGNAL MOCULL SAhC L1 RUL L'lbE, At Ci- TIME iq.
EXECUrION TOOK .60C .2 S¢CJM~i AV I WCF)S WPFF INPUT To r'.

HIGH DATA RATE SIMULAriOu MOULE TO ItGIN EXECUTION AT TIME *G000BtonS

CURRENT CP TI4E IS 1 o.1 WMHIH IS 4.668 SEC)IOS INTO THE eu4
OWE=LAY CAL..EG wITI '04!YP- * I

TArGET NO. 2 IS AT %N ALTIIUOE OF A.Z. AN3 A RANGE OF 10b4.
NO. OF HIGH DATA RATE PULSES = 0

TAPUET NO. 3 'S AT AN ALTITUDE OF 35. AN) A -ANGE OF 130.
V-O. OF HIGH CATA FATE PULSES 2 d.1

TAREGET %O. d. IS AT AN ALTTE UOE OF 1.1b. kN) A ;tANGE OF fbz
NO. OF HIGH GATA RATE PULSiS - hr

FUNCTIONAL MODULE HIGH OATA ;ATE :NO-) AT CP TIME 19.109
EXECUTION TOOK .001 '. SEZON)S A,4O 70 WOROS WERE INpUr TO IT.

HIGH OATA RATE SIMULATION MRU4.E TO 3EGI4 EXECUTION AT TIME G.,asol5saa

CURRENT CP TIE IS 11.41t; WHICH IS 4.6F? SECONDS INTO THE RU4
OVE.LAY CALLED WITI CO,4TYPr *

TARGET NO. 2 IS AT AN ALTITUO OF .37. AN] A RANGE OF LJS.

NO. Of HIGH CATA RATE PULSi5 - 801
TARGET NO. 3 IS AT AN ALTITUDE OF 5b9. AN] A RANGE OF )20.

NO. OF HIGH CATA RATE PULSES a 8hZ
TARGET NO. . IS AT AN ALTITUO OF 10-1. AN) A RANGE OF r5i.

NO. OF HIGH EATA RATE 3ULSES = 7.8

FUNCTIONAL MODULE HIGH DATA RATE -40E) AT CP T1ME 19.1$$

EXECUTION TOOK .001 ;; SE'CN)S A43 10 W3R)S WEFE INPUT To IT.

CORRELATION TRACK SINULATION MOJLE TO 3EGII EXECUTION AT TTIF 6b.O504tOgg

CURRENT CP TIME 15 li.16i WHICH I 4.b7% EGC43$ INTO THE QIJ
OVERLAY CAL .. O AITI C04TYPE t

TAkGET NO. I HAS HAO 365 HITS. It IS AT A iANGE OF 13J. AND AZIMUTH OF 31s.91

-UNCTIONAL MODULE CLARELATION TRACK 740E] AT CP TIME 19.1S6
EXECUTION TOOK .001 ': SEOINJS A43 Z6 WORDS WERE INPUT To IT.

C-5
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HIGH OATA PATE SLMULATlIN HOCUL9 TO icGt4 FXECU'rOm AT rtiE l,.looqtia

CURRENT CP TINE IS 13.181 WHICH IS 4.679 SECONDS INTO TNT PUJ

OVECLAY CALLED kITH O4TYPS = 1

TARGET NO. 2 IS AT AN ALTITUOF OF le2. ANI A RANGE OF 1063.
NO. OF HIGH DATA RATE PULSES r 892

TARGET NO. 3 IS AT AN ALTITUDE OF 344. AN) A RANGE OF 11.
NO. OF HIGH DATA FATS PULSTS r 843

TAFGET NO. 4 IS AT AN ALTITUOC OF 436. AN) A RANGE 0 F45.
NO. OF HIGH CATA RATE PULSES - 149

FUNCTIONAL MOULE HIGH OATA RAr- ENO0D AT rP TIME 19.110
EXECUTION TOOK .001 ^P SE;DONS A11 FO WORIS WERE INPUT to IT.

..........

OPEN FIRE SIMULATION MODULE TO IEGIN FXECUTPON AT TIqE 46.15089030

CURRENT CP TIME IS ±9.191 WHICH iS 4.683 SECO113S INTO THE VUI4
OVERLAY CA6LED WITI COTYPE = i

TARGET NO. I IS AT A RANGE OF 845. FROM TiE LASER.

ESTINATED TIME-TO-KILL IS 1.5,Q000 SE:ONOS

FUNCTIONAL MOOULE OPEN FIP zm]El AT CP TINE M.S3
EXECUTION TOOK .001 ^' SE;ONIS A43 26 WRIIS WERF INPUT T3 IT.

S*....**...**.c.................

NOT SPOT TRACK SIMULATION MODULE TO 3EGIN EXECUTION AT TINE if.15000030

CURRENT CP TIE 13 19.19i WHICH is 4.686 SECON3S INn THE RU4

OVE;LAY CALLIO 4ITI COITYPE = L

TARGET NO. i HAS MAO I HITS. IT 1S AT A lANGI OF 7T2. A14O AZIMUTH OF ;a.~Qo

FUNCTIONAL MOCULE MOT SPOT rRi;( rN3E) AT rP TIME q. 13

EXECUT!ON TOOK .001 p SF:CNnS AYO 26 WlR3S WEPP INPUT TO IT.

.......... - ............. . ......

NIGH OATA FA1lj Sl'H'LATION "'lLJLF rn z.E(.tt4 FYF('UION A~T TTY4F .. F~.
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I
NIGm DATA kATE SIMULATION MOUJLr TI 1: II FXECUTION AT TrIE 4..950010J:

CURRENT r.P TIME IS 13.4'. WHICH iS 4.951 ;ECONOS INTO THE PIJI
CVFkLAY CALLED WITI :OITYP - I

rARSET NO. 2 IS AT AN ALTITU0t OF 1. A) A AANGE OF ia),
NO. Of HIGH LAT. RAT- PULS:S z *1

TARGE
T 

NO. 3 IS AT AN ALTITUDE 0- 1.51. AN) A MANGE OF p6t.
NO. OF HIGH L.TA rATE PULS * dJa

.ArGET NO. 4 IS AT AN ALTIrUOc OF 231. AN) A RANGE OF $52.
NO. OF HIGH LATY RirE ,'ULSEm fib

FUNCTIONAL OCULE HIGH DATA .. TE -iJE) AT CF fIME 19.4.62
EXECUTION TOOK .Jot ;' SE.OJN5 AID 10 WORIS WERE IPuT rI IT.

CORIFLATION TRACK SIMULATION MOUULE TO IhGIM E:ECUTION AT TTIE b?.950005]

CURRENT CP TIME IS 13.I6i WHICH IS 4.95i SECO3S INTO THE RU4
OVEPLAY CALLED WITA ^0qT'PE I I

TARGET NO. I HAS HAD 386 HITS. IT IS AT A iANGE OF 350. AND AZIMUTH OF 3.64

FUNCTIONAL MODULE CORkELATION TRACK -40E AT CV TIME 19. .6
EXECUTION TOOK .001 L) SECONJS A0) 26 WORgS WERe INPUT T3 IT.

CEASE FIRE SIMULATIIN MOCULE TO JEGIN EXECUTION AT TIME 4b8.0003000

CURRENT CP TIME 13 19.1#68 WHICH IS .9 9 SECONDS INTO THE RU0
OVEFLAY CALLED dITI COITYPE t I

9
FUNCTIONAL MOCULE CEASE FIRE :NOE3 AT CP TIME 19.469

EXECUTION TOOK .001 ;;) SE. 4S AID 26 WONS WERE INPUT TO IT.

CAMAGE ASSESSMLNT IMI)LATION MOOJLE TO iEGIN EXECUTION AT tIME 48.3000040S0

CURRENT CP TIE IS 1.1.1 WHICH IS 4.96 SECON)S INTO THE RUN

OVERLAY CAL.EU oITi -DITYPE = I

r*otcy wf. q wal a9N re fiQFn VTI A FE

4 C- 7
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zUNCTIONAL MOCJLE OM.CE AScIENi :1J1- AT rP TIME 19. f2 
FXECUTION TOOK .Jj1 d' -AJN S P Th .3.,IS WhPF INPUT rO I*

............ . **S**..*. ................. *.....

-IIORITIZATIJN SIMULATION 4OUULE TO iEGIt EXECUTION AT TIME 40.0O0OO30J

CURRENT LP TIME IS 14..74 WHICH IS 4.96i SECONDS INTO THE RUN
OVEFLAY CALLED 4IT1 :OITYPI-= I

CUNCTIONAL MODULE PRICkITIZATIO4 z4CE) AT CP TIME 19.?,;
EXECUTION TOOK .001 ;a SE;ONJS 4N 4 WOPRS WERE INPUT To IT.

......... ~ ............*** .. 0 . .*..... *#...

SEARCH CONTROL SIMULATION MODULE tO JEGIN EXECUTION AT TIE 4..00000000

CURRENT CP TIME IS 1A,'? WHICH IS 4.968 SECONOS INTO THE QUN
OVEFLAY CALLED WITI ZOqrYPE z t

FUNCTIONAL MODULE SEAkCH CONTR.. ENrE) AT CP TIME L9.478
EXECUTION TOOK .001 ;3 SEGN3S A4u I WORJS WERE INPUT T3 IT.

HOT SPOT TRACK LIMULATION MCOULE TO 3EGIN EXCCUTION AT rIME 4.0500000

CUPRENT CP TIME IS 1.481 WHICH is .911 sEC3qdS INTO tH RUN
OVEFLAY CALLED WIT4 COITVPE = I

TARGET NO. I HAS HAD 20 HITS. IT IS AT A ?ANGE OF 331. AND AZIMUTH OF 37.92

FUNCTIONAL MODULE HOT SPOT Ti%< Ed4E) AT CP TIME 19.'491
EXECUTION TOOK .001 P SE:ONJS AD ?6 WOR3S WERE INPUT TO IT.

. .. . .. * *... .. . ~ 0***.... . .. .4 ....... .***s... *... .

LORFELATION TO-AC- SIMULATION MULULE TO IEGIN EXECUTION AT TIME 48.A5dJla&d

CURRENT CP TIME IS 1.1,6 WHICH IS 4.97% SECON3S INTO THE AUN
OVEWLAY CL.EO lIT4 Z04TYPE = I

C-8 (.
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TAFGET 4O. 1 HAS HAD 385 HITS. IT IS AT A RAN:; OF 3T1. AND AZIMUTH OF sr.9Z

FUNCTIONAL MOOULE CORRELATION rRACK E40E] AT CF TIPE 19.115
EXECUTION TOOK .001 "P SE:ONDS AID 26 WOPIS WEPE INPU

T 
TO IT.

.........4 ......................................

4OT SPOT TPACK SIMULATION MOUULE To IEGIN EXECUTION AT TT4E 1M.1sOOcO0On

CURRENT CP TIME 1; 14..At WHICH IS 4.978 SECONDS INTO THE VP1
OVERLAY CALL7O WIT4 CONTYPE =

TARGET NO. I HAS HAD 21 HITS. IT IS AT A RANGE OF 313. ANT AZIMUTH OlF 3f.23

FUNCTIONAL NODULE HOT SPOT TRACK 2IDE) AT CP TIME 19.t88
EXECUTTON TOOK. .001 72 SECON)S Ad9 26 WOPOS WERE INPUT TO IT.

*SS.*.e#SS0SSSSS#4*S#6~**.S~p@~4*CS***0*S4#W*SC~q .*.........*........

CORRELATION TRACK SIMULATION MOGULE To 3EGIN EXECUTION AT TIlE 'l.1500i0o0

CUPPENT CP TIME 13 i.gj9) WHirm IS 4.981 ;FroN S INTO mr 'r
GVT. LAY C6L TO wITI rfYt< 1

*TA GET NO. L HAS HAO 586 HITS. IT IS AT A &N67 OF 313. AND A7ImJrH Or 30.?3

FUNCTIONAL MOCULE CORhELATION TqACK E4OE) AT CF TIM= 19.491
EXECUTION TOOK .031 ;P SE:ON3S AID 26 WP;DS WFE INPUT T3 I1.

S=~......f..s......................... .......... *......... ...............

NOT SPOT TPACK SIMULATION MOCULI TO ) GIN FXrCUTIDN AT TIME .4.'O 0O1

CURRENT CP TINE I'S 19.9. WHICH IS 4.964 5CONOS INTO 'H- V94
OVECLAY CALLO WT-f IrvPt = I

TARGET 40. 1 HAS HAO 22 HITS. IT IS AT A 'IANG. OF 295. A.1 AITtIJ H OF ,e.5V

FUNCTIONAL NOCULE HOT SPOT TF;OK 'OE) AT CP TIME 19. 4 4
EXECUTION TOOK .001 ;P SFZO4,S A4D ?5 WORS WEPF INPUr TO IT.

.....................................................................................................

C-9
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COPRELATION TkACK SIMULATION MOUL '0 I-GIN EXECUTION AT TIlF ,5to

CURRENT LP TINE I , . N WHICH [S 4 ,. 5ECO0oS INTO thz PUN
GVECLAY CZLLEO ,ITl rOTYPE I

rAFGET NO. I HAS HAD 38? HITS. IT 1S AT A iANGz GF 295. AND AZIIurH OF 30,5?

UNCTIONAL MODULE CORRELATION TAiCK :tOE) AT CF TINE 19.414
EXECUTION TOOK .031 ;) SE:ONJS 441 L6 WOPOS WEPE INPUT TO IT.

*4OT SPOT TRACK SINULATION MOOJLL ro IEGIN EXICUTION AT rIME b.3501003]

CURRENT CP TIME 1S 13.532 WHICH IS .. 91 SECONDS INTO THE *IvE
OVERLAY CALLED mIT-4 OlrYPE * I

TARGET NO. I HAS HAD 23 HITS. IT IS AT A ;ANG: OF 277. AND AZIMUTH 3F 3.94.

FUNcTIONJAL HOCULF HOT SPOT TPA;A ENOE) AT CP TIME 19.50L
EXECUTION TOOK .001 ' SEON)S Al) 26 NOR)S WERE INPUT r3 IT.

COREELATiON TRACK SIMULATION MODULE TO iEGIN EXECUTION AT TImE 4B.3sol88,J

CURRENT CP TIME 1 1 WH501 HICH IS 4.994 SECONDS INTO THE IUV
OVERLAY CALLED WIT COITYPE 1

TAPGET NO. 1 HAS HAD 388 HITS. IT IS AT A 'ANGEr OF 2rr. AND AZimurH OF 30.94

FUNCTIONAL MOCULE CORPILA'ION r4ACK -,40E) AT CP TIME 19.104
EXECUTION TOOK .001 ;- SE.ONJS AN) Z6 WORDS WERE INPUT TO IT.

NOT '-POT TRACK SIMULATION PIOGULE TO 4EGI1I EXECUTION AT TrIE 40.45038IIO

CURRENT :P TINE iS 1;.So0 WHICH iS 4.991 IECON3S INTO THE RUN
OVEPLAY CALLED NITi COITYPE x 1

TAF(.ET NO. L HAS HAG 2 ITS. IT IS AT A ?ANGE OF 260. AND AZtIUrH OF 39.36

FUNCTIONAL HOCULE HOT SPOT TPA:< E43E) AT CP TINE 19.501

EXECUTION TOOK .dl SE Ii;ON)S A43 26 WORDS WERE INPUr To IT.

C-I 1
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................................ ..........**** ..*..... 4**....*..bS

COPRELATION TkALK SIMULATION MU1ALE TO hGZN FXECUTION AT rIrE 4o.4SOOLS03

CURRENT CP TIME 16 1).r53 WHICH IS 5.000 SECONOS INTO THE RUN
OVERLAY CALLED wIT-( colrYPE * I

TARGET NO. I HAS HAD £Sq HITS. IT ES AT A RANG- OF Z60. AN3 AZIMUrH OF 33.36

FUNCTIONAL NOCULE CORfELATION TRaCK FNOE) AT CP TIME 19.511
EXECUTION TOOK .00t :P SFLON3S A4U 26 WORDS WERE INPUT T3 Jr.

HOT SPOT TFACK SIHULAtION MOLULE TO 3EGIN EXECUTION AT TIME A.55003410

CURRENT CP TIME IS 13.5&3 WHICH IS S.004 SEC3NDS INTO THE RUN
OVERLAY CALLLO wITI COTYPE L

TARGET NO. i HAS HAD 25 HITS. IT 1 AT A RANGE OF 2'.. AND AZIMUTH OF 59.64

FUNCTIONAL HOCULE HOT SPOT TPA;< EN0E3 AT CP TIME 19.S'
EXECUTION TOOK .031 ; SE;ONOi A43 Z6 WOR3S WERE INPUT TO IT.

CORrELATION TFACK SIMULATION MOCJLE TO EGOIN EAECUTTON AT fITi '8.55001000

CURRENT CP TIME IS t ,5tf WHICH IS 5.001 SECONDS INTO THE ?U4
OVERLAY CAL .EO wITl .OITYPE I

TAPGET NO. I HAS HAD J90 HITS. IT IS At A qTAHOE OF v64'. ama AziM.JH or S9.8'.

FUNCTIUNAL MODULE CCRFELATION TRACK ENOE3 AT CP TIME 19.Sj7
EXECUTION TOOK .00t 2 SECONDS A43 26 WORDS WERE INPUT T3 IT.

mOT SPOT T;A,;K SIMULATION MOLULE TO kOIN EXECUTIuN AT TIME l.b.50000J3

GUkAfftr CP 71I4E 43 11.521 WHICH is S.013 SECO143S INTO THE RU4
OVERLAY CALED wITl ;OITYPE I I

C-ll
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TARGET NO. I HAS IMAO 26. HIi IT0 T£UF 0 2 M 71~4U

FUNCTIONAL MOOfJLE HOT SPOT tIRAK E41E) AT CP TIME 19.i'I
EXECUTION TOOK .00t :P SE;ON3S 440 26 WOODS IFPE INPUT TO IT.

CORRELATION rPACK SIMULATION MODULE TO 3rGIN FXECUTION AT rtME 1A.6500I00?

CURRENT CP TIME Is 13.:z3 WHICH is 5.014 ;EC34)S INTO TNE Oil,'
OVEOLAY CALLED MITI CO IVPE 1

AISET NO. 1 HAS HA 391 HITS. IT IS AT A U'4G- OF z2. amo AZINUTrm ni 40.3r

FUNCTIONAL MODULE COPPELATION T4ACK ENDE) AT CP rIME 919.p4
EXECUTION TOOK .001 ;P SE;ONOS AO 26 WOPIS WERE 1NPh' To IT.

HOT SPOT TRACK SIMULATION MODULE TO IEGIN EXECUTION AT TIME 111rP0so0oo

CURRENT CP TIME IS t3.,2$ WHICH is 5.01f SECONIS INTO TNT 4U4
OVEFLAY CALLED wIT-f COqrYPe I

TAFSET NO. I HAS HAD 27 HITS. IT TS AT A 9NGE OF 21'.. &NO AZIMJTH OF 4.0.98

FUNCTIONAL MODULE HOT SPOT TqRA. I'0E3 AT CP TEE 19.52?
EXECUTION TOOK .001 CP SF:ON35 A40 Ph WCQOS WERE INPUT r IT.

CORRELATION TRACK SIMULATION MOCULE TO I£G1N EXECUTION AT FTIE hi.r5IGLif

CURRENT CP TIME I 14.53) WHICH is 5.324 SEC31N43 INTO f1 4 111
OVEFLAY CAL=TD WIT4 !OIrYPE I 1

TAPGET NO. I HAS MAO 392 HITS. IT IS AT A RANGz OF 21 . ANr AZ!MIITH OF 40.9m

F1JNCTIUNAL MODULE CCRI-ELATION TACK ;40E) AT CP TIME 19.530
EXECUTION TOOK .001 0' SECONiS A400 Wos WFPE INPUT Tr r,.

.......... .................

C-1
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HOT SPOT TRACK SIMULATIO* MOULE TO 3EGIN EXSCUTION AT TTIE 44.850010s0

CURRENT cP TNE IS L.53f WHICH IS 5.023 SECO14DS INTO THE lUV
OVE1LAY CLLEO MIT4 COTYPE = I

TARGET NO. I HAS HAD 28 HITS. IT IS AT A RANGE OF 201. AVD AZIWUTH IF sI.hS

FUNCTIONAL NODULE HUT SPOT TPC( -4DE] AT CP TIME 19.550

EXECUTION TOUK .00 ' SEZON3S A40 26 WOPOS WEPE INPUT TO IT.

CORRELATION TRACK SIMULATION MUOULE rO IEGI EXECUTION AT rlEF 4P.P500111

CURRENT CP TIME IS 13.536 WHICH IS 5.02F ;ECON)S INTO THE UN
OVERLAY CALLEO HIT4 C OITYPE t I

TARGET NO. 1 HAS HAD S93 HITS. IT 15 AT A 'ANG2 OF 20t. AND AZIMUTH IF 41.&A

FUNCTIONAL MODJLE CGPRELATIOt TRACK E40ED AT CP TIVE 19.537
EXECUTION TOOK .001 ^v SEON)S AND ?6 WORIS WERE INPur TO IT.

HOT SPOT TRACK SIMULATION MODULE TO 3EGIN EXFCUION AT rt"E 4. 95O80o00

CURRENT CP TIME IS 1).513 WHICH !S 5.033 SECON)S INTO rmr RU4
OVERLAY CALLED WIT4 COITYPE I 1

TARGET NO. L HAS MAO 29 HITS. IT IS A- A RANGr OF I, AND AZIMUTH OF 4Z.50

FUNCTIONAL MODULE HOT SPOT TR4CK SHOE) AT CP TIME 19.510
EXECUTION TOOK .00i ;- SECON)S A43 26 WOP3S WFRE 1HPOJT t3 IT.

CORPELATION 'RACK SIMULAT13N M OLULE TO FGIN EXECUTI0N AT TIME f0.95001003

CURRENT SP TIE I3 13.541 WHICH IS 5.931 jECON)S INTO THE 2114
GVELAY CAL.EO NIT4 OOITYPE t t

TARGET no. 1 HAS M140 396 HI
T
S. IT IS AT A 44NGS OF L99. AND 71IMJT4 3F %1.50

FUNCTIONAL MODULE CRFIELATION T24CK £N3E) AT CF TIME 19.5.1

EXECUTION TOOK .001 P SFMON3S AN0 ?h WORMS WFre INPUT To IT.

C-13
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DROP TRACK STMULAFION MOOJLE TO iFG1I4 EXECUTION AT TIME 4%9.800 030

CURRENT CP TIIE IS 0.54c WHICH IS 5.03b TCO4)S INTO TH: RU4
OVE;LAY CALLEO -11TI O4rY--P - I

FUNCTIONAL HOULE OPOF TFACK 54.E.3 :T LP TIF iq.5#b

EXECUTION TOOK .00t ;P SEZONJS Al0 2b WORDS WERE INPUT To IT.

TRACK WHILE SCAN SIMULATION POCULE to 9FGIN EXECUTION AT TIlE Iq.o000oo00

CURRENT CP TIME IS 1.54.0 WHICH IS 5.034 SECONOS INTO THE PU4
OVEPLAY CA .E0 wIT COIYPE I

TARGET NO. 2 IS AT AN ALTITUDE OF 1.S8. AN) RANGE FROM RADAR OF 4S1.
4IU. OF T-W-S PULSES a ?

FUNCTIONAL MODULE TRACK WHILE S.AN iNCE) AT CP TIME 19.550
EXECUTION TOOK .001 ;2 SEONI) ADO ?6 WOR)S WERE rNPUt ro it.

TRACK WHILE SCAN SIMULATION MODULE T0 IEGIN EXECUTION AT rIME .8001030|

CURRENT CP TI4E Ii 1,.5S? WHICH IS 5.04Z SECoNOs INTO THE RUN
UVEFLAY CALLED k1T4 COITYPE I I

TARGET NO. 3 IS AT AN ALTITUDE OF 51. AN) RAN(E FROM RADAR OF 4141
NO. OF T-u-S PULSES x 2

SFUNCTIONAL MODULE TPACK WHILE jAN E.A0E3 AT CP TIME 19.553

EXECUTION TOOK .01 :31 SE:ON)S A40 E6 OR)S WFRF INPUr to IT.

TRACK WHILE SCAN SIMULATION MODULE TO 3EGIN fXFCUTION AT rTIE 49.000flls

CURRENT CP TIME IS 1).55 WHICH is 5.046 SECONOS INTO THE RU4
QVLkLAY CALLEU WIT4 COI TYPE I 1
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TARGET NO. 4 IS AT AN ALTItUOE OF 119. AN) RANGE FRO" RAOAR OF Ti.
NO. OF T-W-S PULSES 1 7

FUNCTIONAL MODULE TFAtK WHILE SCAN -NOE) AT CP TINF 19.556
EXECUTION.TOOK .001 ;3 SE;-ON0S 443 . 26 NDP)S WEFE INPUT r3 IT.

TRAJECTOFY COMP SIMULATION MODULS TO ]EGIN EXECUTION AT TIE .9q.aojlolj

CURRENT CP TIME 1$ 1.553 WHICH IS 5.04q SECONDS INTO THE PU4;
OVE*LAY CALLED WIT4 04TYPE 1

TAFGET NO. I HAS HAO A TPAJECTOPY CONPAPIS0 . THERE APPEARS TO RE E4OUGH DEFLECT104 FPON NOMINAL TO ASSUPE KILLED.

FUNCTIONAL NODULE TRAJECTORY 34P EICE) AT rF TIIE L9.559
EXECUTION TOOK .00t CP SECONaS AD 26 WOODS WEPE INPUT TO IT.

SFAPCH CONTPOL SIMULATION MOUULE TO JECIN EXECUTION AT TIME %q.c00o1i00

CURRENT CP 'IE I3 11.5s1 WHICH iS 5.05Z 3ECON3S INTO THE 3I1I
OVERLAY CALLED WITI COITYPE = t

FUNCTIONAL MODULE SEARCH CONTRL 14E23 AT CP TIME 1q.542
EXECUTION TOOK .043 ;P SE.ON)S AID i WCPOS MERE INPUT TO IT.

-TRACK WHILE SCAN SIMULATION MODULE TO IEGIN EXECUTION AT T14E 13.000%1453

CURRENT CP TINE IS i.56k WHICH IS 5.055 SFCON4S !NTO THE oU4

OVLELAY CALLEO WITI 0o04YPE - 1

TARGET NO. 2 IS AT AN ALTITUOE OF 100. AN) PANGE FROM DAOAR OF ?7%.
NO. OF T-W-S PULSES a 3

FUNCTIONAL MODiLE TRACK WHILE S'4N SE1D AT CP TIPE 19.i,5
EXECUTION TOOK .001 ;2 SFCJONS AGO ?A WrR3S WEP- INPUT To IT.
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