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NAVTRAEQU IPCEN IH-262
SECTION I
INTRODUCTION

This report documents the cuantitative results or 3 detailed
analysis of the computer requireinents of Device 2Fllz, F-142
Weapon System Trainer. The analysis was performed in 1975 under
in-house research Task 5741, Simulation Computing Techniques.
The information and data derived serve three basic needs:

a. Identification of total computer system requirements
of a typical modern real-time simulator/training device.

b. Base-line requirements guidance for future trainer
computer system architectural concepts being investigated in an
in-house research task involving application of microprogramming
techniques, microcomputer technology and high level languages.

c. Delineation of the fundamental analysis procedural
steps necessary to adequately evaluate and define computer system
requirements for trainers.

Device 2F112 was chosen for this analysis on the recommenda-
tion and request of the Naval Training Equipment Center Director
of Engineering. There was a significant independent need to
determine the minimum computer svstem and processing recuirements
of this trainer when a wide-angle visual subsystem and cdaptive
maneuvering logic for a computer synthesized aircraft were aadcd.

The simulation requirements are initially discussed in terms
of simulation program processing requirements identified in the
data compilations in the Appendixes. The computer processing
capability, as well as a realistic estimate of the program
organization and implementation, is subsequently derived from
the program requirements. The results of the complete analysis
are provided in the Appendixes in the order in which the analysis
steps were performed.

In general, the analysis methodology followed in this report
is shown on procedural flow diagrams (Section 3, Figures 1, 2,
and 3). Due to the accelerated nature of the requirement for the
analysis several of the steps indicated were either by-passed or
combined with other steps. Such an analvsis methodoclogy was
considered valid since the end results (as presented in the
various appendixes) were not intended to specify the detailed
design of a computer system ~ only the basic processing capabil-
ity requirements of the several CPU's involved.

i s s
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NAVTRAEQUIPCEN IH-262
SECTION II
STATEMENT OF PROBLEM

Computer system requirements analysis involved two funda-
mental steps: (1) identifying the total 2F112 WST 51mu1a_1on
program processing requirements, including visual and svnthetic
aircraft capabilities; and (2) dJetermining the size and capabil-
ity of a computer system that can meet the real-time program
processing requirements.

The 2F112 WST specification in conjunction with a flight
math model provided the flight-aero simulation requirements and
-he tactics simulation requirements. The visual subsystem re- |
quirements were derived from the visual specification for the
2¥112. The visual system computation and control mathematics
were derived from a math model described in a NASA Technical

Note.l The basis for estimating the program requirements for
the computer-synthesized target aircraft was also a math model

described in a NASA Technical Report.2 Applicable excerpts
from these reports are also included in Appendix A.

A preliminary analysis was performed to determine the total
processing requirements for this device. This analysis indi-
cated that at least four processors would be requirecd. An over-
view of the simulation functions which the trainer must accomo-
date indicated that the total simulation problem could be con-
veniently divided into four identifiable functional groups.
These are: (1) flight-aero simulation, (2) weapons delivery
simulation (tactics), (3) visual simulation and control, and
(4) computer-synthesized target simulation. This division will
allow the simulation programs for each group to be specified
and designed in a modular configuration and analyzed in a
relatively independent manner. Such a modular approach will
facilitate future modification of the simulation program or
subprogram brought ahout by changes in the training requirements
or the addition of new operational equipment.

The next step was to determine if the total processing load
could logically be divided among four processors. This was
accomplished by allocating each of the four major simulaticn
functional groups to a separate processor. A detailed computer
system analysis was then performed. The details are described
in Section III.

1. NASA Technical Note D-7304, Description and Performance of
the Langley Differential Maneuvering Simulator.
2. NASA Technical Report N61339-16-R-002, An Adaptive Maneu-

vering Logic Computer Prggram for the Slmulatlon of One-on-One
Air-to-Air Combat, Volume 1, General Description.

W - - ‘-.7 - ' -
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The software routines (program modules) and instruction
estimates were identified for each function by using the follow-
ing techniques: (1) actual instruction counte from t
trainer programs with similar requirements, (2) detailed proj
al estimates, (3) reasonable code estimates with estin:ting
contingency factors based on actual math models, (4) mathemati-
cal expressions, (5) processing algorithms and (6) knowledge
and experience of the investigators.

In order to determine the ability of several computers to
meet the execution rates and processing requirements of the
various program groupings, a weighted average instruction exe-
cution time was calculated for each of the several candidates
machines under investigation. The parameter, instructions per
second (or KIPS - kilo instructions per second), was determined
for each major functional program group (i.e., Flight-Aero,
Tactics (weapon delivery simulation), Visual Simulation and
Interactive Synthetic Target).

e—p—

L T e

The flight-aero instruction mix represents an average based
upon the instruction mix for several operational flight train-
ers. The tactics instruction mix was derived by averaging a
variety of instruction usages in radar simulation, data link
processing, command and control, weapons simulation and weapon

delivery simulation programs.3 The visual subsystem and the
computer-synthesized target simulation instruction mixes were
determined by tabulating the various types of instructicns re-
quired hased upon the math model for these two functions.

To ensure adequate total system responses when a visual
subsystem is incorporated, the system solution rate (for the
flight-aero routines and for the visual control routines) was
selected as 32 times per second. Submultiples of 32 (i.e., 16,
8, 4, 2, 1) were assigned to other program modules according to
the required responses of those functions and the need tc main-
tain mathematical consistency of various parameters among
several of the routines.

With a frame rate of 32 per second, the maximum time avail-
able per frame (or slot) is 31.25 milliseconds. Spare proces- il
sing time was specified as 25 percent of the maximum time avail-
able per frame (or time slot). The spare processing time per
frame is, therefore, 7.8125 milliseconds. This is to allow for
future changes in training or other simulation contingencies
occurring after delivery and acceptance of the trainer. There-
fore, the maximum time available in any time frame for any
processing under worst-case condition is 23.438 milliseconds.

3. Author unknown, Instruction Frequency-Comparison of
Different Types of Program Mixes, Table, Datamation, Dec. 1970.

7
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Since FORTRAN IV was specified as the source programming
language for the 2F112 visual subsystem, an additional contin-
gency factor of 15 percent was applied to the visual subsystem
and synthetic target system instruction count. This was to
compensate for the additional code generated by the average
FORTRAN IV compiler as compared to the number of instructions
used on the average in assembly level coding.

Section ITI delineates in detail a discussion of the
methods and sequential steps of the analysis procedures. The
quantitative data derived from these procedures is presented

in the Appendixes.

Ty AT Y
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NAVTRAEQUIPCEN IH-262
SECTION III
METHOD OF PROCEDURE
INTRODUCTION

This section describes the method of procedures used 1~
estimating the storage (memory) and computatioral requlrenents
for the real-time simulation problem of Device 2F112. The
methodology may be employed in determining the computer re-
quirement for any real-time =imulation problem.

The following paragraphs describe the techniques used to
determine (1) computer system storage requirements, (2) worst-
case instructions executed, (3) instruction execution rates,

(4) percent instruction distribution and usage, and (5) average
instruction execution time capability of the several computers
under investigation. This information is used in sizing and
configuring a computer system to sctisfy the real time simula-
tion problem being investigated.

The numerical data used in the 2F112 analysis for the most
part is based upon knowledge and experience derived from exist-
ing training systems having similar simulation requirements.
The computer analysis as described is based on a weighted aver-
age instruction execution capability of the computer svstem
under consideration, and the estimated worst-case real-t >
program processing requirements. Figures 1, 2, and 3 illustia
the detailed mechanics of such an analysis procedure. The
Appendix tables summarize the quantitative results.

ANALYSIS SEQUENCE

The major steps associated with the computer analysis for
device 2F112 were as follows (the information in parenthesis
after each step relate to the analysis sequences of Figures 1,
2; and 3):

a. Estimate the module size, data and constant storage
requirement for each program module \Flgure l 2, steps 1.1
Lol ol el ods2 dualvdead g dadbalnges S it e e PR s

b. Estimate the worst-case instruction count for each
program module (Figure 2, step 1.1.1.6).

c. Determine the computer solution or iteration rate for
each program module (Figure 2, step 1.1.1.8).

d. Determine the processing requirements for the total :
simulation problem (Figure 2, steps 1.1.1.6, 1.1.1.8). i
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e. Derive the percent usage factor for each class of
instruction. This must be done for each of the major simula-
tion functions (Flight-aero, tactics, visual, etc.) (Figure 2,
gsteps L.1<k9; 1101l 10) .

f. Determine computer hardware configuration which will
satisfy the performance requirements as determined by d. above.
Assign program functions to each processor (Figure 2, steps
IS S A g Sl R |

g. Determine the computational workload per processor, |
(average number of instructions to be executed per second)
which is the sum of the products of the worst-case instruction g
count/module and the corresponding iteration rate (Figure 2, ;

1
steps 1.1.1.12, 1.1.2).

h. Perform a time slot analysis to determine if the pro-
cessors being considered have sufficient processing capability
to satisfy the timing requirements on a frame to f£rame basis
(Figure 2, step 1.1.1.12).

A series of flow charts are presented to illustrate the
sequential nature and steps of the computer program design and
system analysis procedure. Figure 1 presents the Level 1 flow
diagram of the analysis/synthesis process. Figure 2 has been
expanded to Level 2 (the next lower level of breakdown,. The
initial activity shown in block 1.1.1.1 of Figure 3 (an expan-
sion of the Level 2 diagram) involves organizing the overall
real~time simulation program. All computer functions are
allocated to various modules (routines) which comprise the
complete program. A module mav consist of one or more routines.
The entire simulation program is composed of identifiable
modules which can be flow charted, programmed (or coded) and
debugged as separate logical entities (Figure 3).

The analysis of a computer system to satisfy specified
performance criteria is conducted in a well-defined sequence
of steps. These detailed steps are indicated in Figure 2,
Analysis/Syntheses Process - Level 2. The initial step in the
process is the organization of the overall computer program
(Block 1.1.1.1) as further delineated in lower level functional
breakdowns in Figure 3. The sequential steps of Figure 2 are
correlated with the column headings of the tables in Appendix
B. These tables summarize the results of all analysis steps
shown in Figure 2, Block 1.1.1.1 which is further expanded in
Blocks iz allelsl, Lelle2y Ledola6, 1lade? and Lel.l.8. Com=
pletion of these steps establishes the program performance and
processing requirements which the selected computer harcdware
must be capable of handling.
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The second significant step in the analysis sequence is
to determine the relative capability of computer hardware con-
figurations to process the program involved and meet the pro-
gram performance requirements derived during the initial step.

The instruction repertoires of general purpose digital
computers selected for trainer applications have execution
speeds which can vary significantly among instruction types.

As an example, an ADD-type instruction of one computer may
require only 1.5 microseconds for execution and a MULTIPLY-type
may require 5.5 microseconds. Whereas, another computer may be
capable of executing ADD-type instructions in 1.2 microseconds
and MULTIPLY-type in 6.75 microseconds.

In order to normalize such variations from machine to
machine and be able to compare two or more for execution capa-
bility, the actual computer hardware execution times are weight-
ed by a percent-use factor representing the frequency each in-
struction is used in the program. This must be accomplished
for each computer under consideration.

The percent-use factors (program instruction mix expressed
as a percentage) for each of the major program groupings
(flight, wisual, tactics, etc.) that were applied in the analy-
sis of the 2Fl112 trainer are shown in Table 1. To afford a con-
sistent comparison, the same list of classes of instructions
were used for each major grouping. However, percent-use factcrs
vary between the major groups because of the nature of the
routines involved. This normalization process provides a rela-
tive weighted Average Instruction Execution Time (AIET) for each
computer being considered. The tables in Appendix C present
this data for the three (3) different computers considered
during the 2F112 analysis.

A comparison can then be macde between the program perform-
ance and processing requirements shown in Appendix B and the
capability of each of the computers being analyzed as shown in
Appendix C. Table 2 summarizes this information for Device
2F112 from Appendixes B and C.

PROGRAM ORGANIZATION AND PERFORMANCE REQUIREMENTS ANALYSIS

The module size, data and constant storage requirements
for each functional group was determined by one or more of the
following methods that relate to the math models presented in
Appendix A. These data were used in constructing the Tables
of Appendix B.

a. Code the various modules in a given assembly language
for a representative machine and tabulate each type of instruc-
tion used. These latter data would be needed to construct
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Table 1, Percent Instruction Mix/Usage. Portions of the
flight-aero and tactics simulation function were determined in
this manner, based on recently developed training svstems wiin
similar requirements.

b. Compare the functions tc be performed in eacn module
with common functions in similar training system program modules
and use the instruction count, data and constant count and
instruction mix of these similar routines. This method was used
in determining the storage (memory) requirements and instruction
mix for portions of the flight-aero and tactics simulation
functions.

c. Estimate the numbers and types of instructions, data
and constant storage requirements based upon math models (Appen-
dix Figures 4 through 7) and apply an appropriate contingency
factor to each of these estimates to account for uncertainties
in the estimating process. This method, in conjunction with the
procedure described in Appendix A, was used to deternine the
storage requirements and instruction mix for the missile tra-
jectory simulation, visual simulation and synthetic target
simulation functions.

The accuracy of methods two and three obviously depends
upon the experience and judgment of the individuals performing

the analysis. Nevertheless, such methods are emplovaed v .en
time does not permit coding of all modules for all target com-
puters under investigation. It gives an indication of the pro-

gram processing involved and potential problems in sizing
memory.

The estimated storage requirements for each major simula-
tion functional group are tabulated in Appendix B tables. The
summation of the instruction count of each identified routine,
including appropriate contingency factors, constant and data
counts for each module, determines the total storage (memorvy)
requirement for that major functional group. In this analyvsis,
a 10 percent contingency factor was added to each module in-
struction count to allow for estimating errors due to oversight,
changes in training requirements and the like. Since FORTRAN IV
was specified as the programming language for the 2F112 visual
system and interactive synthetic target simulation, an addition-
al 15 percent was added to each module instruction count for
those simulation functions to account for inefficiencies in the
code generated by FORTRAN compilers as compared to routines
coded in assembly level language.

In order to allow for future expansicn, spare memory for
Device 2F112 was specified to be not less than 25 percent of
the installed memory.
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WORST-CASE INSTRUCTIONS EXECUTED

In determining the time required to execute the varicus
program modules, it is necessary to determine the worst-case
nurber of instructions of each module which are locically
possible to be executed 1in a single pass through the routine.
This is usually determined by examining the various patns of
a detail flow diagram constructed for each module (Ficure 3,
1.1.1.1.3). The longest possible path which can be traversed
in a single solution frame will provide an indication of the
worst-case instruction count. This instruction count, deter-
mined by methods previously discussed, can be either less than
or greater than the total number of instructions conprising the
total module. From a timing point of view, the worst-case num-
bers of instructions to be executed per pass is of primary
interest for this analysis.

The worst-case instructicn execution counts for the flight~
aero and tactics simulation functional groups for Device 27112
were derived from past experience and other trainer programs
with similar processing requirements. The worst-case instruc-
tion count for the various flight and tactics modules varied
from 0.1 to 10.0 times the module instruction count. The worst-
case instruction execution counts for the visual and synthetic
target simulation functional groups were estimated to be 1.0
(i.e., every instruction of each module would be executed per
pass per cycle (or frame)). The worst-case instruction counts
for each module of each major simulation functional group are
listed in the Appendix B tables.

INSTRUCTION EXECUTION RATE

The highest execution rate for Device 2F1l12 was selected
to be 32 times/second. The basis for selecting this execution
rate was influenced by several factors which are: (1) design
basis aircraft performance, (2) future performance considera-
tions, and (3) minimization of overall simulation svstem time
delay and subsystem time lags., Submultiple rates of 32 (i.e.,
16, 8, 4, 2, 1) were assigned to other program modules accord-
ing to the required responses of those modules. Execution
time must not exceed total available time in a solution frame
(minus 25 percent for spare) in order to provide valid systen
stability, simulation performance, and minimization of overall
simulation system time delay and subsystem time lag.

Detailed studies4'S performed on real-time digital simu-
lation of aircraft flight have established the criteria that a
digital computer solution of the aero~flight equations should

4., Moore School Report 55-20, University of Pennsylvania, Simu-
lation of a Supersonic Fighter Using a Digital Computer.

5. NAVTRADEVCEN 594-1, Analog-Digital Computers for Real-Time
Simulation.
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be made at the rate of not less than 20 times the hicghest

natural frequency of the particular aircraft under consid
tion. The same criteria should hold for most other syvstems
for real-time digital control and processing. Computation o
dynamic parameters being displayed by cockpit instrurents nust

occur at rates of not less than 12 to 16 times per second in
order to preclude instrument jitter and/or oscillation for step
changes in output data.

The minimum real-time execution rate required by the total
simulation program (expressed as instructions per second (IPS))
is the summation of the product of the worst-case instruction
count for each module and required solution rate for that
module. The tables of Appendix B list the program modules
with assigned solution rates for each of the various simulation
functions. Separate tables provide the minimum real-time simu-
lation execution rate for each major simulation functional
groups (i.e., flight-aero, tactics, visual system, svnthetic
target) .

PERCENTAGE INSTRUCTION DISTRIBUTION

After the total instruction count per module and the fre-
quency of usage of the various classes of instructions (e.g.,
add, subtract, multiply, divide, etc.) have been tabulated,
a percentage of each instruction type used in the tota! simu
tion program or function is computed and tabulated. Th.s wa:
accomplished during the course of the 2F112 analysis using
information derived from procedures described in Appendix A.
Table 1 provides a summary of the percent usage of variocus
classes of instructions considered in the 2F112 analysis.

COMPUTER PERFORMANCE ANALYSIS

AVERAGE INSTRUCTION EXECUTION TIME (AIET). The percent usage
of each instruction type corresponding to each major greoup
was used to compute the average instruction execution time

in microseconds for the various computer systems being con-
sidered for the 2F112 simulation task.

The AIET was calculated by multiplying the percent usage
of each instruction type in the program of each major group
by the execution time of the instruction as implemented in
hardware in the computer being analyzed. The sum of the in-
dividual products provides the weighted average instructicn
execution time (in microseconds). This was repeated for each
different computer under consideration for each percent mix
for each major group. Each AIET was converted to an equiva-

lent Instruction Per Second (IPS) figure in Appendix C Tables.

17
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TABLE 1. PERCENT INSTRUCTION MIX/USAGE
| Instruction Flight-  Tactics 1 AML* . visual |
‘ Type Aero l Target
5 !
| Load 0.170 0.224 8,315 0.287
} |
i Store l0.096 0.133 0.187 0132
|
’ 5 |
Add/subt { 0.170 0.096 0.110 | 0.170
! - :
| Multiply ‘0.060 0.068 0.176 ! 0.151 |
| | i
| | T !
Divide 1 0.006 0.007 | 0.011 | 0.033 |
! !
— : 1 |
Logical 0.074 0.016 | 0.007 |  0.013 |
+ . . {
' ‘ 1 |
Shift (5 places) | 0.160 0,091 | 0.029 ‘ G082 ;
L 1
- t - |
| |
Compare 0.020 0.046 | 0.060 : 0.054 |
| | !
[ :
ranch 0.230 0.147 | 0.105 | 0.121 !
R el P = :
dex - 0.159 -—— | 0.007 |
san— S— S e — |
Reg=to~-1i pns - o —— | ——
- 4 —
|
setup time plus 0.014 0.013 | -— —
transfer of 10 |
woras) :
i ] | |
| | |
Total 1.000 1.000 1 1.000 [ 1.000
{ : J
*AMI, - Adaptive Maneuvering Logic - Interactive Synthetic

Target.
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A tentative selection of a computer system can be based
in part on the results obtained as indicated above. Those
computers whose AIET is greater than the time computed ir
tables of Appendix B are obviously incapable c¢f handling the

minimum real-time simulation program processing requ.rement
and must be removed from further consideration. I1£, of the
several computers being considered, there is no sincgle com-

puter whose AIET is equal to or less than the required AIET,
then consideration must be given to dividing the real-time
simulation program among two Or more processors or computers.
Preliminary 2F112 computer analysis indicated that more than
a single processor would be recuired. Consecuently, the
2F112 simialation task was divided into the previously identi-
fied four major functional groups. Each was assigned to a
separate central processing unit (CPU). A summary of the
2F112 real-time simulation processing requirements and the
execution capabilities of the several computers is provided
in Table 2.

The analysis indicates that there is only cne available
computer system which provides the processing capability re-
quired to satisfy the 2F112 (with visual) simulation problem
(SEL 32/55). The Interdata 8/32 with lookahead is deficient
for the tactics group. A feature of the 8/32 lookahead capa-
bility for increased processing performance is the use of a
cache memory. This lookahead feature of the Interdata 8/32
cannot be used to its greatest advantage in a real-time simu-
lator such as Device 2F112. Since up to 23 percent (from
Table 1) of the total instructions will be Branch-type, this
will result in aborting the advantages of the lookahead
feature a portion of the time. Interdata 8/32 technical

information6 states that for branch operations outside the
cache the additional execution time penalty can vary from 0

to 0.54 microseconds with 0.2 microseconds being a reasonably
typical case. For the 2F112 analysis, the 8/32 execution

time (Appendix Tables 8 through 11) was determined by averaging
the branch times of 8 branch type instructions and adding 0.2
microseconds to that average.

TIME SLOT ANALYSIS

The tables of Appendix B and the preceding discussiocons
show how the minimum program processing requirements for the
2F112 were derived. This derivation is based on the execution
time of all modules being averaced over a full second. This
facet of the analysis determined the initial processing and
storage capabilities required of computer hardware.

6. Interdata Corp., Model 8/32 Processor User's Manual, 1975.
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|
However, since real-time simulation program execution
is basically an iterative sequence of events within the com-
puter, it becomes necessary to analyze the computer require-
ments in another level of detail to select computer hardware

that is fully capable of meeting the processina time require-
ments per frame. This more detailed capability is determined
on the basis of a time frame analysis.

For the 2F112 the highest frame rate for program sclution
is 32 per second. This translates to a period of 31.250 milli-
seconds per frame. Since 25 percent spare time per frame under
worst-case processing conditions was specified, only 23.438
milliseconds are available in each time frame for processing
all modules assigned to that time frame.

Each module (or routine) is assigned for execution
specific time frames (e.g., the modules required to be
32 times per second must be assigned to every frame, 10
be executed at 16 times/second will ke assigned to every othe:
frame, etc.). The assignments of each module of each major
functional group for the 2F112 analysis are indicated in tables
of Appendix D.

The worst-case execution time of each module is computed
for each assigned time frame. This worst-case time is the
product of the worst-case number of instructions to be exe-
cuted per frame and the weighted AIET of the computer beinc
analyzed. All times calculated are summed to determine
total execution time for each frame. These individual sums
represent the worst-case execution time for the individual
time frames and must not exceed the available time per frame
of 23.438 milliseconds.

is to minimize the worst-case time per frame. his optimi-
zation process involves a study of the assignments of each
module and the contribution of each module to the tot time
per frame. Some reassignments can be made to reduce th
worst-case time per frame. However, if it is physically im-
possible to assign the various modules in such ways as to
reduce the worst-case time to within the allowed time, another
computer (or a more powerful computer) is indicated.

A prime objective of this facet of the overall analysis
Th

The allocation of the program modules and the results of
the time frame analysis for Device 2F112 are shown in Appendix
D, Tables 12 through 23. It should be noted that the
maximum usable processing time per frame is defined to be frame
time minus the specified 25 percent spare processing time. It
is conceivable that a more optimum (in processing time) alloca-
tion of program modules per time frame could exist than the one
selected. The allocations used in Appendix D indicate that the

-

2l




specified usable processing frame time requirement could be met
with at least one state-of-the-art and available computer hard-
ware (i.e., System Engineering Laboratories Model SEL 32/55),

Several iterations of assignments were required to finally
derive the module assignments shown on all tables of Appendix

D.
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SECTION IV
RESULTS AND CONCLUSIONS

The procedures and methodology that were used to deter-
mine the computer speed and storage requirements for Device
2F112 WST with a wide-angle visual system are describhed and
documented in this report. The methodology dLSCVlbed allows
the engineer to determine the computational requirements
(average number of instructions to be executed per second)
for the total simulation problem. Should the computation
load exceed the capabilities of available state-of-the-art
processors, the analysis procedure illustrates an approach
to solving this computer loading problem by judiciously dis-
tributing the required simulation functions among several

processors. It should be noted that the initial computation
load is based on the execution time of all modules compris-
ing the total real-time simulation program being ave:

over a full second. The next level of detail described is
the time frame analysis. This analysis is used to determine

if the selected computer hardware is fully capable of meeting
the processing time requirement on a per frame basis.

The analysis method described in this report is a tool
which can be utilized to gauge future trainer desian

es (both hardware and software) and to identify pote
timing and storage problems as related to propcsed h
configurations. This enables the engineer to write e
finitive computer system specifications for the simulatio
problem at hand and to perform more objective evaluations of
technical proposals.

)

Furthermore, the results of the analyses as presented in
this report will also be used as an initial basis for investi-
gating more advanced trainer computer software aAi hardware
technologies for future state-of-the-art trainer computer
system architectures.

1 (,) r(_.
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NAVTRAEQUIPCEN IH-262
APPENDIX A
SIMULATION MATH MODELS AND FLOW DIACRAMS
FLIGHT-AERO MATH MODEL

The simulation of flight involves the determination of
forces and moments which act on the aircraft due to propulsion
and external environmental effects. Additionally, flicht simu-
lation involves determination of the translational and angular
i acceleration which results from forces and moments and finally

the determination of aircraft attitude and geographical posi-
tion from these accelerations. Math models for the flight
simulation functions are shown in Figures 4, 5 and 6.

TACTICAL ENVIRONMENT

The tactical environment for Device 2Fl1l2 consists cf air-
borne targets, ships, surface-to-air missile sites, ARA sites,
air-to-air missiles, and an airborne controller. Additional
capabilities related to the tactical environment include simu-
lated IFF, electronic countermeasures, chaff, decoy, air-to-
ground missiles, data link and navigation stations. Math model
for air-to-ground targets and air-to-air target computations
is shown in Figures 7 and 8.

i AIR-TO-AIR MISSILE FLIGHT PATH SIMULATION

The requirement for air-to-air missile flicht path simu
lation resulted from the addition of a visual system. The pro-
cedure employed in estimating the computer recuirements, in-
cluding instruction count, major data words and CPU time £fo
missile motion simulation is as follows:

H

a. Problem defined (based on assumptions to establish a
requirement baseline)

b. Program structure (major functional elements identi-
fied)

c. Model description with simplifications/approximations

d. General Flow Charts

e. Mathematical/FORTRAN-like statements

f. Assembly instruction count

Valid estimation requires accurate detfinition of require-
ments. In the absence of such information, reasonable assump-
tions must be used as the basis for estimation and documented
to permit determination of validity and/or adjustments as

definition of requirements evolve. General requirements for
missile motion and related tasks are as follows:

L9
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NAVTRAEQUIPCEN IH-262
LIST OF SYMBOLS
wing span
characteristic wing chord

drag coefficient

rolling, pitching, or yawing moment cocefficient
lift coefficient

x force, y force, or z force coefficient

typical stability derivative, in this case
rolling moment due to sideslip angle

s O 2z . axis

total force along the x "

r ¥

w
gravity acceleration

gravity force along the xs, ys, or z axis

principle moments of inertia about the x,
Y, Or z axis

product of inertia

direction cosine of a unit x vector onto

the Xyr Ygr OT 2 earth axis

o
aerodynamic rolling moment about x

aerodynamic rolling moment about Xg

mass

direction cosine of a unit y vector onto

r z_ ea is
X1 yo, o} 5 reEh ax

aerodynamic pitching moment about v

aerodynamic pitching moment about -
total pitching moment about x
total pitching moment about vy

26
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total pitching moment about z

direction cosine of a unit z vector cnto
X ’

% or z_ axis
2y o

aerodynamic yawing moment about =z

aerodynamic yawing moment about zg

X component of body-axis angular velocity

X component of body-axis angular veloccity
x component of body-axis angular velocity

w

component of engine thrust along the x, y, or
z axis

y component of body-axis angular velocity

5 component of body-axis angular velocity
Y component of wind-axis angular velocity

z component of body-axis angular velocity

zg component of body-axis angular velocity
z, component of wind-axis angular velocity

wing area

deflection of roll control
deflection of auxiliary flap
deflection of flap

deflection of glove valve
deflection of inboard spoiler
deflection of outboard spoiler

deflection of speed brake

27
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deflection of wing slot
deflection of rudder
pressure altitude (hp)
power plant moment about the x, y, or z axis
x component of total aircraft velocity
y component of total aircraft velocity

total aircraft velocity

z component of total aircraft velocity
aircraft body axes

stability axes |

aerodynamic force along the x, y, or z axis
Aerodynamic force along the Xsr Yoo Zg axis
angle of attack

angle of attack rate

angle of sideslip

flexibility of auxiliary flap

flexibility of flap

airspeed components along body axis

wing sweep angle

body-axis attitude angle

body-axis bank angle

body-axis heading angle

body-axis angular velocity

north component of AC velocity

east component of AC velocity

rate of climb

28
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RELATIVE POSITION OF
ATRCRAFT AND GROUND

TARGET
Xe = Xe- A (xE)
Ye = Yg -A (Yp)
Zg = 4 A ()

ax; |Avg [az

E

U

v —

DELTA AIRCRAFT

MOTION
A(XE) =u-At
A(YE) =v-At

RELATIVE GROUND RANGE

L We = ¥ -
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TARGET POSITION
VECTOR

E-FRAME COMPONENTS OF
AIRCRAFT-TARGET
RELATIVE POSITION VECTOR

(Xe)ap = (Xg)po +AMXE), - A (X
(Ygye = (Vpdy TAME), ALY
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a. The training problem situation includes two aircraft
in a one-on-one tactical encounter.

b. Max of twelve missiles in-flight in system at cne
time.

c. Six outgoing maximum.
d. Six incoming maximum.
e. Three different missile types.

f. General motion capabilities to support visual display
projectors only. Missile dynamics to be approximations only.
Will include general simulation of max G turn and velocity to
depend on air density at current altitude. Control fins and
control system not modeled.

g. Damage assessment to aircraft based on proximity
fusing, forced miss may be included on random basis if desired.

h. Ability of aircraft to outmaneuver incoming missile
will depend solely on max G turn of missile and current veloc-
1EY.

i, Top priority missiles are:

Incoming: Closest range first
Outgoing: Outgoing through burnout

j. Two missile projectors. Top priority missile drives
either projector required to display video. Remaining pro-
jector will display second priority missile.

k. Iteration rate 4/sec.

1. Display activation: Lamp on continuous during tra-

jectory. Off during gimbal slewing. (repositioning)

m. Commanded G turn and velocity both based on straight
line approximations with max velocity at 60K feet, min at sea
level, max G at sea level, minimum at 60K feet.

n. All logic functions associated with AWG-9 Radar and
missile armament and mode select criteria are assumed tc be
identical to that of the 15C9 Tactics Trainer. This estimate
and procedure is only for flight of missile, and control of
light projectors.

o. Outgoing missiles are from trainee vehicle always.

pP. Incoming missiles are from enemy aircraft always.
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Motion simulation is required to provide missile position
in problem exercise space, scoring or damage assessment for
problem aircraft, and missile light spot projector control.
The prelaunch operations are already modeled as part of the
2F112 tactics portion with scoring predictions based on ac-
ceptability of prelaunch operations. The visual system in-
corporation required missile flight visual cues. Thus, the
missile trajectory had to be added. To integrate the tra-
jectory and modified scoring with the existing prelaunch logic
control simulating missile selection, radar operation, and
control functions, a basic structure (Figure 9) was selected.

The major prelaunch operation is unchanged. Associated
with the missile trajectory and display controls is an active
missile data list or table. The data list consists of two
parts; outgoing missiles and incoming missiles, each of which
has an associated file holding missile state and parameter
data including:

a. %Type (1, 2, 3)

b. Guidance Mode, PHASE TIME A B C (up to three phases)

c. Burn Time, Time into Trajectory

d. Inertial Position X, Y, Z

e. Heading, Heading Change Rate, Climb Rate

f. Max G Turn (Sea Level Value)

g. Speed (Max at 60K feet)

h. Target Vehicle Track Number or (Data List Pointer)

i. Position Relative to Trainee Pilot

j. Dome Position

k. Spot Size, Intensity, Flash On/Off

As missiles are launched, the data list is expanded adding
pertinent data for the associated missile and as missiles
strike the target or burn out the missile record data is delet-
ed and the missile is removed from the active list. A major
subroutine is provided for processing each of the missiles in
the active missile list. Missile list processing includes tra-
jectory integration, target/missile proximity computation and

damage assessment, burn out determination, list updating and
priority assignment for light spot projector assignment.
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Essentlally the Radar and Missile
System Mccel of the
15¢C9
Radar and Weapon System Model up to

and Including Missile Launch Initiation

r
Missile List Processing
and Updating
Trajectory Integration
and Kill Assessment
or Burn Out

Incoming ‘

Missile List l

‘J Update Lists

Outgoing Missile
List

Display Control
Select Top Priority Missiles (2 each)
for Display

Compute Spot Size, Intensity
Correct for Display Projector Position
Parallex to Obtain New
Blossom due to Kill, etc.

Output Spot Size, Intensity

P

Figure 9. General Structure of Missile Motion
Addi. “n to 2F1l1l2 WST
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The missile model is not to be a complete system model
with aerodynamics and control svstem included but rather a
simple kinematic model approximating missile dynamics. !
sile velocity will have an assigned maximum velocity at an
altitude of 60,000 feet (and above) with a straight line pro-

il

portional decrease with altitude. The velocity increase and
max (G) turn decrease with increased altitude 1s due to air
density effects on total drag and aerodynamic moments. Initial

velocity at launch will equal launching aircraft speed with
linear acceleration to the maximum allowable for current mis-
sile altitude. Heading change rates will occur at maximum
allowable G force value for current altitude until missile
heading equals relative target/missile bearing. Climb/dive
angle rates will be handled in a similar manner. No further
explanation should be required for the missile velocity pro-
cedure.

Very general flow charts are provided as Figures 10 and
11. The charts only indicate one major path. Several are
possible, but all are assumed to be equivalent in terms of
time and number of instructions per pass. Processing of any
one active missile commences with reading the type word for a
given missile. Based on the type word, the appropriate routine
is selected. Assuming here that missile type 1 was launched,
the first two tests are to determine the phase of the flight
(e.g., initial, mid course, terminal). Any slight differences
in processing would be provided for in the separate routines
for Phase 1, Phase 2, and Phase 3. "A" and "B" are variables
that designate terminal time for a given phase. "TIT" desig-
nates Time-Into-Trajectory. Assuming Phase "C" (terminal
phase), the routine flow chart is fairly self explanatory.
Decision blocks containing Al, Bl, A2, and B2 are to determin
priority of the missile currently being processed. Upon de-
tection of burn out or "hit" indications, records are deleted
and/or "Flash" flags are set to direct display system to dis-
play an appropriate flare (flash) indication. The chart shown
depicts what is considered the worst case pass through the
missile motion routine in terms of instruction count and CPU
time.

Display computations for the two top priority missiles
are outlined in Figure 1ll. It may be necessary to perform
these computations during each 1/32 sec time slot for appro-
priate nonflicker presentations.

The computer requirements were based on the assumption
that routines shown in Figures 10 and 11 would be computed
three times per 1/32 sec time slot. No single missile will be
processed completely every time slot, but provisions to inte-
grate position of each top priority missile based on rates
computed during the last update of that missile are essential
for each time slot.
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Figure 10. Basic Missile Motion Flow Chart

41




NAVTRAEQUIPCEN IH-262

©

NOTE: Al & AZ TOP COMPUTE MISSILE POSITION
PRIORITY INCOMING RELATIVE TO AIRCRAFT
MISSILES (TRAINEE:)

Bl & B2 TOP
PRIORITY

OUTGOING MISSILES

COMPUTE SIZE, INTENSITY

COMPUTE DOME POSITION

SELECT PROJECTOR (IF TOP
PRIORITY MISSILE)
PARALLEX CORRECTION

T

I

OUTPUT
SIZE, INTENSIT
FLASH FLAG ,

i
Figure 11. Display Computations Performed for Two Top Priority
Missiles
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The two final steps in estimating required instruction
count and CPU time are interrelated and based on the math model

and flow charts. The first step has to write & rough approxi-
mation of the mathematical statements required +o satisfy the
math model and flow charts. FOKTRAN-like statements were usec

as an intermediate step simply because they follow directly
from mathematical and logic functions and one can maintain the
overall system view which could be lost in the detail of assem-
bly instruction. The FORTRAN/mathematic statements were then
scanned and an estimate of assembly instructions of the load,
store, shift variety required to implement these FORTRAN state-
ments were tallied. Each Trig Macro (SIN,COS,TAN) required
addition of basic operations as tabulated below. This
tabulation was based on a typical SIN-COS function routine.

BASIC INST NO. OF OCCURRENCES
SIN FUNCTION Load 25
Store 8
Add 16
Mult 10
Logical 2
Shifts 6
Comp 5
Branch 157
Index 1

Since the addressing scheme for missile data is based on
a record or File System relative addressing was assumed and
for each load instruction one Index operation was also assumed.

In writing the math statements, each block of the flow
chart was selected in order. A short section follows:

FLOW CHART AVG HEADING = HEADING * HEADING RATE/2
HEADING = HEADING + HEADINGC RATE
BLOCK A THE A = CLIMB ANGLE + CLIMB ANGLE RATE

VELOCITY = VELOCITY MIN + K * ALTITUDE
VELOCITY (XY) = VELOCITY * COS (THE A)
% DOT = VELOCITY * SIN (THE A)

X DOT = VELOCITY (XY) * COS (AVG HEADING)
Y DOT = VELOCITY (XY) * SIN (AVG HEADING)
X = X + XDOT
Y =Y + YDOT
% = % + BDOT

gl = % M - &T

X1 = XM - XT

Yol = YMe = el

BLOCK B HEAD = ARC TAN X1/Y1

ETC.
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Assembly instructions are then written to implement the

above.

LOAD A
LOAD B
SHIFT B
ADD
STORE
LOAD A
LOAD B
ADD
STORE
LOAD A
LOAD B
SHIPT B
ADD
STORE
LOAD A
LOAD B
ADD
STORE
LOAD A
LOAD B
MULT
LOAD B
STORE
COS *
LOAD B

BLOCK A

EEC.

Upon completion of coding estimates for
of the Flow Chart (Figure 10) a tally sheet
each Flow Chart (Major Routine). The basic
was added first omitting all macros. Next,
handled by taking the product of its number

all major Blocks

was prepared for

instruction count
each macro was

of occurrences

times the number of times each basic instruction is required

during one call. In this estimate, the SIN

all Trig functions including inverse functions.

such as SQRT were handled similarly.

macro was used for
Other macros

Assuming an average instruction execution time of 1.5

micro seconds about 2 millisec is required per pass
To process the two top
approximately 1.1 milli-

missile) for basic motion and scoring.
priority missiles for display control,
seconds is required. Thus, to update three
active missiles and process two for display
approximately 7.1 milliseconds.
after other functions are performed,

(as per

1
15
Z

of the possible 1
would require

If this much time is available
the four basic 1/32 sec

processing slots will permit updating all 12 missiles.
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VISUAL SYSTEM MATH MODEL '

Visual system simulation involves math models which serve E
to transform the orientation, in inertial space, of twc air-
craft (one-on-one situaticn) .;': the gimbal position of the

procjection servos. The math model for control llnG the major
subsystems (sky-Earth projector, target pointing mirror, target
model, target zoom and focus) is illustrated in figures 12
through 14. A detailed discussion of the math model for con-
trolling the various subsystems and the projection geometry 1is
provided in NASA Technical Note D-7304 Description and Per-
formance of Langley Differential Maneuvering Simulator.

COMPUTER SYNTHESIZED TARGET

Information derived from NASA Report 1-9115, Adaptive
Maneuvering Logic Computer Program for the Simulation of One
on-One Alr-to-Air Combat was used as the basis for estiﬂ‘tln;
the storage and speed requirements for the computer synthesized
target. A detailed description of the Adaptive Maneuvering
Logic (AML) program and subroutines is provided in the NASA
report.

A first level flow diagram is provided in Figure 15.
Table 3 depicts in simplified form, the sequence in w!
routines are called by the main simulation program
by NASA. It also shows which other TOu_l“C on the
side calls the subroutines on the right aﬂd side.
solid lines are used to designate the attackino aircraft and
target aircraft respectively. A glossary of routines is also
provided.

3 1

The subroutines are grouped in three levels. In the left
column (level 1) are those routines which are called by the
main program. They are listed in the sequence in which they
are called.

Level two routines are listed in the center column. Sub-
routines may be listed more than once and in more than one
column, if they are called at different levels. For instance,
subroutine CLOSS is called directly from the main, but also
from level 1 and from level 2 subroutines.

In order to keep the figure from being cluttered, the
subroutine CMTRX is omitted. It would appear in level 2, being
called by EQMOTA, EOMOTT, REACTA and REACTT and in level 3
being called by TRYNXA, TRYNXT and PRETNW. Pages 55 and
56 list the major AML subroutines with a brief description of
each.
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LIST OF SUBROUTINES COMPRISING THE AML PROGRAM
(Aerodynamic Coefficients) - Purpose is to obtain aero-
dynamic coefficients, thrust data, ancd performance
characteristics.

(Angle Between Two Vectors) - Purpose is to calculate
the angie between two vectors.

(Direction Cosine Matrix) =~ Purpose 1s to compute the
nine elements of a direction cosine matrix.

(Speed of Sound) - Purpose is to calculate the speed
of sound and atmospheric density for the AML controlled
aircraft as a function of altitude.

(Equation of Motion) - Purpose is to compute the param-
eters defining the trajectory and attitude of the AML
controlled aircraft.

(Extrapolation) - Purpose is to extrapclate the posi-
tion, velocity, and attitude of the opponent of the
AML controlled aircraft.

(Body Rotational Rate Filter) =~ Purpose is to smcoth
the motion of the displayed aircraft by filtering the
body rates of the AML controlled aircraft before sena-
ing the rates to the model display software.

(Get Closest Maneuver Plane) - Purpose is to find the
number of maneuver pldne rotation increments which will
rotate a given maneuver plane closest to some desired
rotation angle.

(Accumulate Time-in-Envelop) - Purvose is to accumulate
the offensive time and weapon delivery time for the
AML controlled aircraft.

(Normal to Maneuver Plane) - Purpose is to calculate
the components in a unit vector normal to a specified
maneuver plane.

(Predict Straight Flight) - Purpose is to predict posi-
tion, velocity and attitude for straight flight trail
maneuvers.

(Predict Turning Flight) - Purpose is to predict the
position, velocity and attitude for turning flight
in a specified maneuver plane.
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(Reaction Routine) - Purpose is to determine the most
promising tactical maneuver and to set up the param-
eters required to execute the maneuver.

(Relative Geometry) - Purpose 1s to compute the paran-
eters defining the relative geometry between two air-
craft.

(State Evaluation) - Purpose is to evaluate the rela-
tive situation that exist between the AML controlled
aircraft and its opponent.

(Thrust Control) = Purpose is to determine the desir-
able throttle position.

(Try Next Maneuver) - Purpose is to define the trail
maneuver to be evaluated during the current decision
making process.

(Human Pilot Blackout Cues) - Purpose is to provide a
simulation of pilot blackout under high g-load con-
ditions.

(Fire Cone Determination) - Purpose is to determine

whether the subject aircraft is within range and
angles to fire one of three kinds of weapons at the
opponent.

(Euler Angles) - Purpose is to obtain the Euler angles
from a given direction cosine matrix.

(Quaterniion Integration) - Purpose is to present values
of quaternions, body axes rotational rates p, g, and r
and integration step size.

(Quaternions to Direction Cosines) = Purpose 1is to
transform the quaternions into the nine direction
cosines.

(Euler Angles to Quaternions) = Purpose is to calculate
the Euler angles corresponding to given quaternions.

(Random Perturbation) - Purpose is to introduce random-
ness in the decision process by randomly perturbing
selected variables about their nominal value.

(Maximum Speed Brake Deflection) - Purpose is to cal-
culate maximum permissible speed brake deflection as a
function of Mach number and altitude.

(Slat/Flap Deflection Limits) - Purpose is to calculate
flap/slat deflections as a function of Mach number ana
altitude.
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APPENDIX B
CUMPUTER PERFORMANCE REQUIREMINTS
FLIGHT-AERO SIMULATION

The program module size (instruction court) and processing
requirements for the flight simulation function were based upon
knowledge and information gained from existing traininc systems
having similar simulation requirements, namely Device 2F95-
Operational Flight Trainer for F-14 aircraft. The results of
the flight simulation computer analysis are summarized in
Table 4.

TACTICAL SIMULATION

The program routines, module size (instruction count), and
processing requirements for the tactical simulation were based
: upon experience and data derived from current training devices
having similar simulation requirements. The results of the
tactical simulation analysis are depicted in Table 5.

VISUAL SYSTEM

The routines, module size (instruction count) and pro-
cessing requirements for the 2F112 visual system were ceter-
mined utilizing the procedures described in Appendix A and

information derived from the NASA reports. The results of the
visual system analysis are provided in Table 6.

SYNTHESIZED TARGET SIMULATION

The routines, module size (instruction count) and processing
requirements for the computer synthesized target were determined
| utilizing the procedures described previously and information
1 derived from the referenced NASA reports. The results of the
synthesized target simulation analysis are provided in Table 7.
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NAVTRAEQUIPCEN IH-262
APPENDIX C
COMPUTER PERFORMANCE ANALYSIS

The instruction mix for the four basic simulation functions
was based upon data derived frcm existing training programs
with similar requirements. The method used to determine in-
struction mix was that described in the percentage instruction
mix paragraph in Section III. The execution times for the
instruction type listed in the table were obhtained from vendor
literature. The results of the computer performance analysis
for the four major 2F1l2 simulation functions are provided in

Table 8 through 11.
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NAVTRAEQUIPCEN IH-262
APPENDIX D
COMPUTER EXECUTION TIMES - TIME FRAME ANALYSIS
Tables 12 through 15 show the worst-case execution times of

tihe 2F112 simulation functions assigned to eacn of the time
frame slots for each processor.

il




r—-———_-—

/

:

f

ESTIMATED
WORST-CASE ‘ {PAVE I£r§pA§
PROGRAM MODULE LTI G- TIIERIATAS
1 2 3 4 5

Flight & Controls (32/Sec) 4730 7.910 | 7.910 7.910 7.910 7.910 7.9
Flight & Controls (16/Sec) 1870 - 3027 - 327 - 3.1
Flight & Controls (8/Sec) 2574 4.305 = - - 4.305 -
Engines (16/Sec) 2475 - 4.139 - 4.139 - 4.1
Engines (8/Sec) 457 0.764 - - - 0.764 -
Accessories (16/Sec) 285 0.477 - 0.477 = 0.477 -
Accessories (8/Sec) 374 - 0.625 - - - 0.6
Radio Facilities (32/Sec) 825 1.380 1.380 1.380 1.380 1.380 1.3
Radio Facilities (16/Sec) 396 - 0.662 - 0.662 - 0.6
Radio Facilities (4/Sec) 2613 - - 4.370 - - -
Radio Facilities (1/Sec) 2310 - - - 3.863 - -
G - Suit (32/Sec) 704 WAz | 0o e | [ S Sl e 1.0
Independent Mode (8/Sec) 1056 1.766 = = = 1.766 -
Visual Data Interface (32/Sec) 550 0.920 | 0.920 | 0.920 | 0.920 | 0.920 | 0.9
CRT Update Control (8/Sec) 2420 4.047 - - - 4.047 -
CRT Update Control (4/Sec) 2310 - & 3.863 = = -
Buffer CTL & Paging (2/Sec) 231 - 0.386 - - - -
KBD Interpret & Overlay (2/Sec) 2198 - - - - - -
Malfunction (1/Sec) 337 - 0.564 - = < =
Mode & Freeze Control (32/Sec) 36 0.060 | 0.060 | 0.060 | 0.060 | 0.060 | 0.0
Record/Playback (32/Sec) 1254 2.097 | 2.097 | 2.097 | 2.097 | 2.097 | 2.0
Sound (16/Sec) 704 7T = i a7 - 1 17d -
Sound (8/Sec) 572 - - - 0.957 - -
Executive (32/Sec) 473 0.791 0.791 0.791 0.791 0.791 0.7
L TOTAL TIME PER FRAME 26,871 123,838 124,222 127.083 126.871 122.8




- 4.139 - 2139 - 139 - . 139 -
0.764 - = - 0.764 - = 2 0.764
0.477 - ).477 - 0.477 = .477 - 0.477

- 0.625 - - - .625 - — -
1.380 | 1.380 .380 .380 ] 1.380 .380 .380 .380 11.380

- 0.€62 - .662 - .662 - .662 -

- - - - - - .370 = -
327§ 1172 377 S IS Wi AT s T
1.766 - - - 1.766 - - & 1.766
0.920 | 0.920 .920 .920 | 0.920 .920 .920 .920 1 0.920
4.047 - - - 4.047 - - = 4.047

- - - - - - .863 = -

- - .676 = = = = = -
0.060 | 0.060 .060 .060 ] 0.060 | 0.060 .060 .060 ] 0.060
2.097 ¥ 2.097 .097 .097 1 2.097 12.097 | 2.097 | 2.097 |2.097



0.477 - 0.477 - 0.477 - 0.477
- - - 625 - - -
1.380 .380 11.380 .380 11.380 .380 11.380
- .662 - .662 - .662 -

4.370 - - - - - -
| 7T e e A L7 A7 SRl
- - 1.766 - - - il 17
0.920 2920001002920 .920 10.920 .920 10.920
- - 4.047 - - - 4.047
3.863 = - - - - -
= = = = 3.676 = =
0.060 .060 [ 0.060 .060 10.060 .060 10.060



NAVTRAEQUIPCEN IH-262

TABLE 12. TIME FRAME ANALYSIS - FLIGHT-AERO
(INTERDATA 8/32)
1 2 23 24 25 26 27 28 29 30 31 32
10 [7.910 |7.910 }7.910 [7.910 }7.910 |7.910 }7.910 }7.910 |7.910 ]7.910 [7.910
3.127 - 3.127 - 3.127 - 3127 - 3.127 - 3.127
5 - - - 4.305 - - - 4.305 - - -
. 4.139 - 4.139 . 4.139 - 4.139 - 4.139 - 4,139
164 - - - 0.764 - - - 0.764 - - -
77 - 0.477 - 0.477 - 0.477 - 0.477 - 0.477 -
0.625 - - 3 0.625 - - - 0.625 - -
880 11.380 11.380 11.380 11.380 ]1.380 ]1.380 f1.380 |1.380 |1.380 |1.380 |1.380
0.662 - 0.662 - 0.662 - 0.662 - 0.662 - 0.662
- - - - - - 4.370 - - - - g
b ! 3 % & . < A . : 2 -
B lr.a7z 11.177 11.377 11177 bv077 RNA77 p.Vr7 v 0E 40177 11197 11177
6 - - - 1.177 - - . 1.766 - - -
20 10.920 |0.920 [0.920 |0.920 ]0.920 [0.920 [0.920 }0.920 }0.920 ]0.920 }0.920
;;7 - - - 4.047 - - - 4.047 . - -
|- - - - - - 3.863 - - - - -
Bl - : d % 4 gy g N 3 s =
. - 3.676 - - - = - - - - -
é;f . 5 . % . . & = : : i
060 |0.060 |0.060 |0.060 |0.060 ]0.060 |0.060 |0.060 }0.060 }0.060 ]0.060 |0.060
R97 |2.097 |2.097 [2.097 |2.097 |2.097 [2.097 }2.097 }2.097 }2.097 [2.097 [2.097
127 - L.12i - 1.177 - 1.177 - L1727 - 1.177 -
= - - lo.9s7 | - - - loosy | - - - 10.957
291 10.791 fo.791 f0.791 f0.791 fo0.791 ]0.791 ]0.791 }0.791 }0.791 10.791 |0.79]
L
I
871] 22.888 [ 19.665 | 23.220 | 26.871 | 22.888 | 24.222 | 23.220 | 26.871 | 22.888 | 15.989 | 23.220
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ESTIMATED FLIG
WORST-CASE FRAME TIME ASSIGNMENT |
PROGRAM MODULE INSTRUCTION CPU - SEL 32/55
EXECUTED
1 2 3 4 5 6

Flight & Controls (32/Sec) 4730 6.485 6.485 6.485 | 6.485 6.485 6.485
Flight & Controls (16/Sec) 1870 - 2.564 - 2.564 - 2.564
Flight & Controls (8/Sec) 2574 3.529 - - - 3.529 -
Engines (16/Sec) 2475 = 3.393 - 3.393 - 3.393
Engines (8/Sec) 457 0.626 - - - 0.626 -
Accessories (16/Sec) 285 0.391 - 0.391 - 0.391 - (
Accessories (8/Sec) 374 - 0.513 - - - 0.513
Radio Facilities (32/Sec) 825 =181 1.131 1.131 1.131 a3l 1.131
Radio Facilities (16/Sec) 396 - 0.543 - 0.543 - 0.543
Radio Facilities (4/Sec) 2613 - - 3.9582 - - -
Radio Facilities (1/Sec) 2310 - - - 3.167 - -

, G-Seat (32/Sec) 704 0.965 ] 0.965] 0.965 0.965 0.965 0.965 | |
Independent Mode (8/Sec) 1056 1.448 - = - 1.448 =
Visual Data Interface (32/Sec) 550 0.754 1 0.754 ] 0.754 ] 0.754 ] 0.754 ] 0.754
CRT Update Control (8/Sec) 2420 3.318 - - = 3.318 =
CRT Update Control (4/Sec) 2310 - - 3.167 - - -
Buffer CTL & Paging (2/Sec) 231 - 0.3107 - - = =
KBD Interpret & Overlay (2/Sec) 2198 - - - - s -
Malfunctions (1/Sec) 337 - 0.462 - = < =
Mode & Freeze Control (32/Sec) 36 0.049 | 0.049] 0.049] 0.049] 0.049]1 0.049
Record/Playback (32/Sec) 1254 1718 AL 1.719 1.719 1.719 1. 219
Sound (16/Sec) 704 0.965 - 0.965 - 0.965 -
Sound (8/Sec) 572 - - - 0.784 - -
Executive (32/Sec) 473 0.648 0.6481 0.648 ] 0.648 0.648 0.648

D TOTAL TIME PER FRAME 22.026 | 19.543 | 19.856 | .. 02| 22.028 | 18.764 | 1




|
;
L

l
,
i
4
~
|
|

FLIGHT SIMULATION
ENT AND EXECUTION TIME (MILLISECONDS)
AIET - 1.371 MICROSECONDS ‘
|3 7 8 ) 10 11 12 13 AT 14 115 16 17 18 19 20
6.485 | 6.485 | 6.485 | 6.485 | 6.485 6.485 | 6.485 6,485 6,485 6.485 | 6.485 6.485 | 6.485 | 6.
4 - 2.564 - 2.564 - 2.564 - .564 - 2.564 - 2.564 - 2
- - 3.529 - - - 3.529 - - - 3.529 - - -
i3 - 3.393 = 3.:393 = 3393 = .393 - 3.393 - 3.393 - 3.3
- - 0.626 - - - 0.626 = = = 0.626 2 = E
0.391 - 0.391 - 0.391 - 0.391 - 0.391 - 0.391 - 0.391 -
i3 - - = 0.513 - = = 2513 - - - 0.513 - -
i 1.131 3] 3 T3l TE A3 18 1.131 i3l .13 eslidik 1131 1.131 131 1.1
I3 - 0.543 - 0.543 - 0.543 - 543 = 0.543 = 0.543 = (ng
= = - - 3.582 - - = = = < = 3.582 -
% ] 0.965 | 0.965 | 0.965 0.965 | 0.965 | 0.965 | 0.965 .965 ] 0.965 | 0.965 ] 0.965 | 0.965 ] 0.965 0.
- - 1.448 - - - 1.448 = = - 1.448 - = =
M| 0.754 | 0.754 | 0.754 | 0.754 | 0.754 | 0.754 | 0.754 7541 0.754 ] 0.754 | 0.754 | 0.754 | 0.754 | O.
- - 3.318 - = = 3,218 = = - 3.318 = < 3
. . . - 3.167 - - 2 ¥ . - - 3.167 -
- - - - - = = = - - - 0.317 - -
3.013 - - - = = = = - - - - - =
9] 0.049 | 0.049 ] 0.049 | 0.049 | 0.049 | 0.049 | 0.049 049 ] 0.049 1 0.049] 0.049 ] 0.049 | 0.049 | O.
9 1.719 1.719 AL 1.719 1.712 e ZEG ol 79 .719 T80 J.719 HrAe: 1..719 1.719 i
0.965 - 0.965 - 0.965 - 0.965 - 0.965 - 0.965 - 0.965
- 0.784 - - - 0.784 ~ - - 0.784 - .
181 0.648 1 0.648 | 0.648 | 0.648 | 0.648 | 0.648 | 0.648 .648 1 0.648 | 0.648 | 0.648 | 0.64¢ 0.648 |




NAVTRAEQUIPCEN IH-262

TABLE 13. TIME FRAME ANALYSIS - FLIGHT-AERO
(SEL 32/55)

9 20 21 22 23 24 25 26 27 28 29 30 31 32
485 | 6.485 | 6.485 | 6.485 | 6.485 | 6.485 | 6.485 | 6.485 ] 6.485 ] 6.485 | 6.485 ] 6.485 | 6,485 | 6,485
- 2.564 : 2.564 - 2.564 - 2.564 - 2.564 - 2.564 - 2.564
#;_ = 3.529 - - — 3.529 = - 2 3.529 - - .
- 3.393 = 3.393 - 3.393 4 3.393 - 3.393 = 3.393 - 3.39
- - 0.626 - - - 0.626 - = : 0.626 . - .
391 - 0.391 - 0.391 -~ 0.391 - 0.391 = 0.391 - 0.39] -
- . = 0.513 s e - 0.513 - - - 0,513 - -
L;31 1131 4 131 ) it b . ast o lrai o 13 113 bl 1.3 13303330 F 31.18% 1.1.13)
- 0.543 : 0.543 = 0.543 = 0.543 ~ 0.543 = 0.543 . 0.543
,582 - - - = = - = 3.582 - . - - -
965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965 | 0.965
- - 1.448 - - ~ 1.448 = - - 1.448 - - .
754 | 0.754 | 0.754 | 0.754 | 0.754 ) 0.754 | 0.754 ]} 0.754 | 0.754 | 0.754 ] 0.754 ] 0.754 | 0.754 | 0.754
- - 3.318 - - - 3.318 - - - 3.318 ~ = <
167 - - - - -~ - - 3.167 - - - - -
k- - . - 1 3.013 = - : - - : ; - .

049 ] 0.049 | 0.049 ] 0.049 | 0.049 | 0.049 | 0.049 | 0.049 | 0.049 | 0.049 ] 0.049 | 0.049 | 0.043 | 0.049

7N 0 L 2 e 0 20 O s 0 5 0 G 0 0 0 2 A0 10 0 A S 1 e R

R.965 = 0.965 = 0.965 - 0.965 - 0.965 = 0.965 - 0.965 -

= 0.784 - - - 0.784 - - - 0.784 - - - 0.784
D.648 | 0.648 | 0.648 | 0.648 | 0.648 | 0.648 | 0.648 | 0.648 | 0.648 | 0.648 | 0.648 | 0.648 !

(5
o
+
<
o
>

D.856 | 19.035 {22.028 | 18.764 | 16.120 [ 19.035 [22.028 {18.764 |19.856 }19.035 22.028 }18.764 }13.107 ] 19.035
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i
/
/
ESTIMATED FLIGH1
WORST-CASE FRAME TIME ASSIGNMENT
PROGRAM MODULE INSTRUCTION CPU - XEROX 550
EXECUTED
1 2 3 4 5 6
Flight & Controls (32/Sec) 4370 12.756 |12.756 |12.756 |12.756 |12.756 |12.756 |12
Flight & Controls (16/Sec) 1870 - 5.043 - 5.043 - 5.043
Flight & Controls (8/Sec) 2574 6.942 = - - 6.942 -
Engines (16/Sec) 2475 - 6.675 - 6.675 - 6.675
Engines (8/Sec) 457 1.232 - < - 1.232 -
Accessories (16/Sec) 285 0.769 B 0.769 - 0.769 = (
Accessories (8/Sec) 374 - 1.009 = - - 1.009
Radio Facilities (32/Sec) 825 2.225 PSP 2,225 2.225 2.225 2.225 z
Radio Facilities (16/Sec) 396 - 1.068 - 1.068 - 1.068
Radio Facilities (4/Sec) 2613 - - = 7.047 - -
Radio Facilities (1/Sec) 2310 - - 6.23 — - -
G-Suit (32/Sec) 704 1.899 1.899 1.899 1.899 1.899 1.899 ]
Independent Mode (8/Sec) 1056 2.848 - = o 2.848 -
Visual Data Interface (32/Sec) 550 1.483 1.483 1.483 1.483 1.483 1.483 ]
CRT Update Control (8/Sec) 2420 6.526 - - - 6.526 -
CRT Update Control (4/Sec) 2310 - - 6.230 = ~ -
Buffer CTL & Paging (2/Sec) 231 - 0.623 = = - -
KBD Interpret & Overlay (2/Sec) 2198 - - - ~ - - !
Malfunctions (1/Sec) 337 - 0.909 - - ~ -
Mode & Freeze Control (32/Sec) 36 0.097 | 0.097 | 0.097 | 0.097 | 0.097 | 0.097 | ¢
Record/Playback (32/Sec) 1254 3.382 3.382 3.382 382 3588 3.382 {
Sound (16/Sec) 704 1.899 - 1.899 - 1.899 -
Sound (8/Sec) 572 - - - 1.543 ~ -
Executive (32/Sec) 73 1.276 1.276 1.276 1.276 1.276 1.276
TOTAL TIME PER FRAME 43,334 138.445 |38.246 144.494 143.334 136.9]13




.009 - - - .009 . c
<225 225 2225 12,228 225 < 2LD 225
.068 - .068 - . 068 - .068
- - .047 - - - =
-899 399 .899 | 1.899 .899 «899 899
= - - 2.848 - = =
.483 .483 .483 | 1.483 .483 .483 .483
= = - 6.526 - = =
- 2230 - - - = -
.097 .097 .097 [ 0.097 097 .097 .097



(N

NAVTRAEQUIPCEN IH-262

TABLE 14. TIME FRAME ANALYSIS - FLIGHT-AE
(XEROX 550)
19 20 il 22 23 24 25 26 27 28 29 30 31 3
12.756 112.756 1 12.756 ] 12.756 | 12.756 | 12.756 112.756 12.756 |12.756 |12.756 J12.756 |12.756 |12.756 |12.
- 5.043 - 5.043 - 5.043 - 5.043 - 5,043 - 5.043 = Skl
- - 6.942 - - - 6.942 - = = 6.942 - -
- 6.675 - 6.675 - 6.675 - 6.675 - 6.675 - 6.675 - 6.
- - 1.232 - - - 1,232 - - - 1232 - -
0.769 - 0.769 - 0.769 - 0.769 - 0.769 - 0.769 - 0.769
- - - 1.009 - - - 1.009 - - - 1.009 - -
2.225F 2.2254 2,225 2.225\) 2.225\ 2.2250 0 2.225 |, 2225 ) 2:225| 2.22514 2.2251 2.225}) 2,225} 2.
- 1.068 - 1.068 - 1.068 - 1.068 - 1.068 - 1.068 - 1.
- 7.047 - - - - - - - 7.047 - - -
1.8991 1.899] 1.899| 1.899} 1.899}1 1.899}f 1.899 | 1.899} 1.899} 1.899] 1.899] 1.899] 1.899] 1.
- - 2.848 - - - 2.848 - - - 2.848 - -
1.483 ] 1.4831 1.483] 1.483| 1.483}| 1.483 ) 1.483 | 1.483 | 1.483] 1.483| 1.483] 1.483}] 1.483] 1.
- - 6.526 - - - 6.526 - - - 6.526 - -
6.230 - - - - - - - 6,230 - - - -
- - - - 5.928 - - - - - - - -
0.097 | 0.097 ] 0.097} 0.097] 0.097] 0.097| 0.097 ] 0.097] 0.097}| 0.097} 0.097| 0.097}] 0.097] O
3.3821 3.382} 3.382) 3.382} 3.382f 3.382 ) 3,382} 3.382 % 3,382 3.382% 3.382) 3.382 3¢ 3
1.899 - 1.899 - 1.899 - 1.899 - 1.899 - 1.899 - 1.899
- 1.543 - - - 1.543 - - - ], 543 - E - I
1.276§ 1.276% 1.2/6% 1.2761 1.206% 1. W76 .26t 1.2/61 1.276ih T.27600 N.246) 1.206% 1.2761 1.
32.016144,494 443,334 36,913 131.7141 37,447 143,334 136,913132.0164 44,4944 43,3341 36.0 25,786 1 37.
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ESTIMATED TACTICAL EN
WORST-CASE FRA € TIME ASSIGNMEN
PROGRAM MODULE INSTRUCTION CPU - INTERDATA
EXECUTED
1 2 2 4 5 5
RHAWS (4/Sec) 1100 - 2.463 - - - 2.463
DECM (32/Sec) 55 05123 0123 Q28 0.123 } 0.123 0.123
DECM (4/Sec) 715 1.601 - - - 1.601 -
ALE - 39 (32/Sec) 50 ! 0.123 0.123 0.123 | 0. 123 0.123
ALE - 39 (4/Sec) 72 - = 0.161 - - -
DRLMS (32/Sec) 33 0.074 0.074 0.074 | 0.074 0.074 0.074
DRLMS X-Y (8/Sec) 119 = - 0.266 - - -
DRLM Interface (32/Sec) 275 615 0.615 0. 615 ] 0615 1 0.6 0.615
Radar (32/Sec) 55 i3 0,123 0.123 0523 0123 0.123
Radar (16/Sec) 660 1.478 - 1.478 - 1.478 -
Radar (4/Sec) 572 - - - 1.281 - -
Radar (2/Sec) 330 - - - - - -
IR (32/Sec) 55 0.123 0.123 0..123 0123 0.123 0.123
IR (16/Sec) 330 - 0.739 - 0.739 - 0.739
IR (2/Sec) 193 - - 0.432 - - -
VIDIG (32/Sec) 55 0.123 0.123 0.123 0.123 0.123 0.123
YIDIG (16/Sec) 275 - 0.616 - 0.616 - 0,616
Executive (32/Sec) 880 1.970 | 1.970 ] 1.970 1 1.970 § 1.970 1 1.970
TOTAL TIME PER FRAME 30.983 |33.625 |31.345 |33.399 | 29.234 |31.679 |3




68

ENVIRONMENT SIMULATION
[ENT AND EXECUTION TIME (MILLISECONDS)

{TA 8/32 W/LKAHD AIET - 2.2387 MICROSECONDS
7 2 9 10 11 12 13 14 15 16 17 18 19 20
- = = 2.463 - - - 1.108 1.108 1.108 1.108 1.108 1.108 i
0.123 1 0.123 [ ©0.123 | 0.123 | 0.123 | 0.123 } 0.123 = - - .23 = .
- - 1.601 - - - 1.601 = = = - - -
0.123 0,123 0,123 0,123 @23 b0 123, U023 758 1.755 1. 755 1 .755 1.755 1. 755 14
- = = - 0.161 - - - 0.246 - - - 0.246
0.074 0.074 0.074 0.074 0.074 0.074 0.074 - = = - L 2
0.266 - . b 0.266 = . 2.1311 2.131] 2.131| 2.131] 2.131] 2.131] 2.
0.615 | 0.615 | 0.615 ] 0.615 | 0.615 | 0.615 | 0.615 1.380 - 1.330 - 1.330 - 13
0323 1 0.123 | 0.123 1 6.723 } 0.123 ; 0.123 | 0.123 = .530 3 1.530 } 1.530
1.478 - 1.478 - 1.478 - 1.478 4.310] 4.310 4.310 4.310] 4.310 4.310 4.3
- _ = - = 1.281 - 0123 JlZ3 0.123 0.123 0.123 0.123 0.1
0.739 2 3 = = - - 0.246 - 0.246 - 0.246 - 0.2
o123l 0123 | 0,123 1.0, 723 | 0,123 L0123 f 0,123 4.954| 4.9541 4.954| 4.954| 4.954) 4.954| 4.9
- 0.739 - 0.739 - 0.739 - - - = . _ ~
) = . = < = - 1.034 1.034 1.034 1.034 1.034 1.034 1.0
0.123 | 0.3123.% 0,123 1 0,723 | 0.123 ¥ 0.123 } 0.123 0.493 - 0.493 - 0.493 - 0.4
s 0.616 - 0.616 - 0.616 - 0.761] 0.761) 0.761] 0.761| 0.761| 0.761] o.
1.970 | 1.970 | 1,070 1 1,970 1 1.970 | 1.970 [ 1.970 | 2.494| 2.494| 2.494| 2.494| 2.494| 2.494| 2.4
1.164 - 1.164 - 1.164 - 1
2.306 2.306 2.306 2.306 2.306 2.306 2.3
0.665 - (.665 - 0.665 - 0.6
0.280| 0.280) 0.280] 0.280] 0.280| 0.280] 0.2
- 1.847 - 1.847 - 1.847 -
= - 0.493 - - - 0.4
= - 1.694 - - - 1.8
T - = - = - 0.461 -
| . :
T % 0.148| 0.148] 0.148] 0.14 0.14¢ ).148 1 0.
| | 1.450 |33.625 [30.206 |33.399 ]29.234 | .231] . g . ] 23] B




~ NAVTRAEQUIPCEN IH-262
TABLE 15. TIME FRAME ANALYSIS TACTICS
(INTERDATA 8/32)

19 20 21 22 23 24 25 26 27 28 29 30 3] 32
.108 ] 1.108f 1.108| 1.108| 1.108] 1.108 | 1.108 | 1.108 | 1.108 | 1.108 | 1.108 | 1.108 | 1.108 | 1.108
- - 1.231 - - - 1.231 - - - 1.231 . . .
.755) 1.755) 1.755] 1.755] 1.755] 1.755 ] 1.755 ] 1.755 4 1.755} 1.755} 1.755] 1.755| 1.755 ) 1.755
. 246 - - - 0.246 - - - 0.246 - - - 0.246 -
Wail zant 2030 21310 2300 2304 2131 8 230 ] 21510 20310 2,180 8 2031 0 2.131 3 2,131
- 1.330 - 1.330 - 1.330 - 1.330 - 1.330 - 1.330 - 1.330

.530 - .530 - 1.530 - 1.530 - 1.530 - 1.530 - 1.530 -
£.310{ 4.310 .310{ 4.310§ 4.310) 4.310} 4.310 ] 4.310) 4.310} 4.310} 4.310} 4.310} 4.310] 4.310
b.123| 0.123] 0.123] 0.123] 0.123] 0.123} 0.123 | 0.123 | 0.123| 0.123 ] 0.123 | 0.123 | 0.123 ] 0.123
- 0.246 . 0.246 - 0.246 - 0.246 - 0.246 - 0.246 - 0.246
b.954 | 4.954] 4.954] 4.954 ] 4.954| 4.954 | 4.954 | 4.954 | 4.954 | 4.954 | 4.954 | 4.954 | 4.954 | 4.954
.034] 1.034] 1.034| 1.034| 1.034} 1.034] 1.034 | 1.034 | 1.034| 1.034] 1.034 ] 1.034 | 1.034 | 1.034
- 0.493 - 0.493 - 0.493 - 0.493 - 0.493 - 0.493 ~ 0.493
.761] 0.761] 0.761) 0.761{ 0.761] 0.761f 0.761 | 0.761f 0.761] 0.761 ] 0.761 | 0.761 | 0.761 | 0.761
494 | 2.494 4941 2.494| 2.494| 2.494 | 2.494 | 2.494 | 2.494 | 2.494 | 2.494 | 2.494 | 2.494 | 2.494
- 1.164 - 1.164 - 1.164 - 1.164 < 1.164 - 1.164 - 1.164
1.306 | 2.306) 2.306] 2.306| 2.306| 2.306| 2.306 | 2.306 | 2.306| 2.306| 2.306 | 2.306 | 2.306 | 2.306
- 0.665 - 0.665 - 0.665 - 0.665 - 0.665 - 0.665 - 0.665
l.280] 0.280) 0.280] 0.280] 0.280] 0.280] 0.280 ] 0.280 ) 0.280] 0.280| 0.280 ] 0.280 | 0.280| 0.280
.847 - 1.847 - 1.847 -~ 1.847 - 1.847 - 1.847 - 1.847 -
- 0.493 - - - 0.493 - - - 0.493 - - - 0.493
- 1.694 - - - 1.694 - - - 1.694 - - - 1.694
1.461 . - - . - “ . ; ; N i i ,
Lidg| 0. ).148] 0.148] 0.148] 0.148| 0.148 148 ] 0.148) 0.148)] 0.148| 0.148] 0.148| 0.148
- - = 1.231 - - - 1.231 - = - 1.231 - -
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ESTIMATED TACTICAL ENVIRCNME
PROGRAM MODULE WORST-CASE FRAME TIME ASSIGNMENT AN
INSTRUCTION CPU - INTERDATA 8/32 W/LK

EXECUTED
1 £ 3 4 5 6 7
Navigation (32/Sec) 495 .108 1.108 1.108 1.108 1.108 1.108 1.10
Navigation (8/Sec) 550 .23 = - - 1.231 - =
Navigation (1/%ec) 1100 - - - - - - 1.23
Inertial Nav Sys (32/Sec) 784 oFoo | 1755 1 1.765 4 1.755. V1.755 11.755 11.78
Inertial Nav Sys (8/Sec) 110 - = 0.246 - - - 0.24
Inertial Nav Sys (1/Sec) 66 148 - - - - - -
UHF Data Link (32/Sec) 952 2531 2,131 2.131 2031 2.131 2131 2.13
UHF Data link (16/Sec) 594 - 1.330 - 1.330 - 1.330 -
UHF Data Link (8/Sec) 683 = - 12530 - - - 1.53
Nav Computer (32/Sec) 1925 4.310 |4.310 | 4.310 |4.310 | 4.310 |4.310 |4.31
MDIG Interface Program (32/Sec) 59 23 o2z |o0.123 | 0,128 10,123 J0.123 110.3d
MDIG Interface Program (16/Sec) 110 - 0.246 - 0.246 - 0.246 -
Radar/IR Target (32/Sec) 2213 .954 | 4.954 |4.954 |4.954 |4.054 |4.954 [4.95
TID Buffer Control (1/Sec) 110 - - 0.246 - - - -
Radar Interface (32/Sec) 462 .034 1.034 ] 1.034 ] 1.034 }1.034 }1.034 }1.03
Radar Interface (16/Sec) 220 - 0.493 - 0.493 - 0.493 -
Armament (32/Sec) 340 0.761 0.761] 0.761 0.761 .761 0.761 0.7€
Weapon Delivery (32/Sec) 1114 2.494 | 2.494 ] 2.494 | 2.494 .494 | 2.494 | 2.4¢
Weapon Delivery (16/Sec) 520 - 1.164 - 1.164 - 1.164 -
Weapon Scoring (32/Sec) 1030 .306 | 2.306 | 2.306 | 2.306 | 2.306 | 2.306 | 2.3(
Kozpon Scoring (16/Sec) 297 - 0.665 - 0.665 - 0.665 -
5400 Interface (32/Sec) 125 .280 | 0.280 | 0.280 | 0.280 ] 0.280 | 0.280 | 0.2¢
5400 Interface (16/Sec) 825 .847 - 1.847 - 1.847 - 1.8¢
5400 Interface (8/Sec) 220 - - -~ 0.493 - - -
5400 Interface (4/Sec) 1513 - - - 1.694 - - -
5400 Interface (2/Sec) _206 - - 0.461 - - - -
5400 Interface (1/Sec) 231 ] 1 _ i ) 0.517 ]
‘ BHAWS (32/Sec) 414 148 10,148 10,148 | 0,148 10,148 0.148 1 0.1
RHAWS (8/Sec) 550 - 123 -~ - - 1.231 -




NIRONMENT SIMULATION
MENT AND EXECUTION TIME (MILLISECONDS)
2 W/LKAHD AIET - 2.2387 MICROSECONDS

7 8 9 10 11 12 13 14 15 16 17 18 19 2(
1.108 [1.108 f1.108 J1.108 11,108 ]1.108 108 2.463 - . - 2.463 .
- = 1.231 . . . 23] 0.123| 0.123] 0.123] 0.123| 0.123] 0.123| 0.]
1.231 ]0.616 |0,615 - - . = - - - .601 - =
1.755 {1.755 {1.755 }1.785 l1.755 11 7%% 755 0.123] 0.123] 0.123] 0.123] 0.123] 0.123] 0.]
0.246 X o - 10,246 3 3 - - - - - 0.161
g . - = - - - 0.074] 0.074| 0.074] 0.074] 0.074| 0.074] o0.(
2131 jz2.93r l2.asr j2.13) j2.131 (2.131 131 - 0.266 N - A 0.266
- |1.330 = 1.330 = 1.330 - 0.615] 0.615| 0.615] 0.615] 0.615) 0.615] 0.t
1.530 - = = 1.530 = = O.l23is 001231 00,0231 0.123) 0.123] 0.123 K|
B |4.310 [4.310 [4.310 [4.310 [4.310 [4.310 [4.310 g 1.478 i, 1.478 4 1.478 |
0.123 |0.123 |0.123 J0.123 |0.123 |0.123 ]0.123 : ] _ i i 1.
% 0.246 = 0.246 . 0.246 - - ! ’ . P K
4.954 |4.954 |4.954 |a.954 [4.954 ]4.954 |4.954 0.123] 0.123] 0.123] 0.123] 0.123] 0.123] 0.
- - - - - - = 0.739 z 0.739 - 0.739 - 0.
B [1.034 [1.034 [1.034 ]1.034 [1.034 |1.034 ]1.034 - _ _ i} - 0.432
E - 0.493 = 0.493 2 0.493 - 0.123] 0.123] 0.123] 0.123| 0.123] 0.123| 0.]
B lo.7e1 Jo.761 J0.761 Jo0.761 |0.761 [0.761 .761 0.616 - 0.616 . 0.616 _ 0.4
2.494 |2.494 .494 12.494 |2.494 |2.494 .494 1.9701 1.970| 1.970] 1.970] 1.970] 1.970] 1.¢
Bl - ligssl - liea ] - li.ea | -
2.306 | 2.306 | 2.306 |2.306 |2.306 [2.306 ]2.306
- 0.665 - 0.665 - 0.665 -
0.280 |0.280 | 0.280 |0.280 | 0.280 |0.280 |0.280
1.847 -~ .847 - 1.847 - .847
. 0.493 - - = 0.493 -
Rl - 1.694 - - - 1.694 -
0,148 | 0.148 | 0.148 Jo0.148 | 0.148 [0.148 [0.148
. _ X 1231 B b _ 31.162 [ 30.045 | 32.118] 30.835 ] 33.625 | 31.099 | 33.{
o

|




- - = 2.463 = . - 2.463 = . . 2.463
0.123 123 123 .123 | 0.123 Gk .123 Jd23 % 6.123F 0.2 123 123
- - .601 - ~ 5 .601 - - - .601 -
0.123 123 .123 1231 6.123 .123 123 1231 0.1231 0.123 .123 123
0.161 - s - - - - - 0.161 = . -
0.074 .074 .074 .074] 0.074 .074 .074 .074 | 0.074 | 0.074 .074 .074
0.266 - : = 0.266 : - - 0.266 . = -
0.615| 0.615 .615] 0.615] 0.615]| 0.615 .615 ] 0.615 | 0.615] 0.615 .615 .615
0.123 .123 1234 e.123% 0.323§ 0.123 123 | 0.123 | 0.123] 0.123 123 1 0.123
1.478 - .478 - 1.478 . .478 : 1.478 - .478 -

- .281 . < 2 = - = 5 1.281 . -
Lﬁ - = - - 0.739 - . = 3 = = .
#Lj23 0.123 1231 0.123] 0.123] 0.123 1231 0.123] 0.1231 0.123 1231 0.123
- 0.739 - 0.739 . 0.739 - 0.739 = 0.739 = 0.739
10.432 - . " * - . . = . = 5
10,123 0.123 1231 0.123] 0.123 123 1231 0.123 ] 0.123] 0.123 13 123
B - 0.616 - 0.616 - 0.616 - .616 = 0.616 = 0.616
f1.970 .970 .970 .9701 1.970 .970 .970 1 1.9701 1.9701 1.970 .970 .970




ESTIMATED TACTI(
WORST-CASE FRAME TIME ASS]
PROGRAM MODULE INSTRUCTION CPU - SEL 32
EXECUTED
1 2 3 4 5 6
Navigation (32/Sec) 495 0.698 | 0.698 | 0.698 | 0.698 | 0.698 | 0.698
Navigation (8/Sec) 550 0.776 - - - 0.776 -
Navigation (1/Sec) 1100 - - - - - -
Inertial Nav Sys (32/Sec) 784 .106 | 1.106 1.106 1.106 | 1.106 1.106
Inertial Nav Sys (8/Sec) 110 - - 0.155 - - -
Inertial Nav Sys (1/Sec) 66 .093 - - - - -
UHF Data Link (32/Sec) 952 1.343 | 1.343 ]| 1.343 ] 1.343 | 1.343 ] 1.343
UHF Data Link (16/Sec) 594 - 0.338 - 0.838 - 0.838
UHF Data Link (8/Sec) 683 - - 0.963 - - -
Nav Computer (32/Sec) 1925 S 27150 2,715 2.715.) 2.715 | 2.718
Mdig Interface Prog (32/Sec) 55 .078 | 0.078 ] 0.078 ] 0.078 ] 0.078 ] 0.078
Mdig Interface Prog (16/Sec) 110 - 0..155 - 0.155 - 0.155
Radar/IR Target (32/Sec) 2213 < -2 3..1021 3121 3.121 3.121 3.128
TID Buffer Control (1/Sec) 110 - - 0.155 - - -
Radar Interface (32/Sec) 462 .652 | 0.652 ] 0.652 ] 0.652 ] 0.652] 0.652
Radar Interface (16/Sec) 220 - 0.310 - 0.310 - 0.310
Armament (32/Sec) 340 .480 | 0.480 | 0.480] 0.480 | 0.480 ] 0.480
Weapon Delivery (32/Sec) 1114 <57 Al 1.571 12571 1uS7] 1.574
Weapon Delivery (16/Sec) 520 - 0.733 - 0.733 - 0.733
Weapon Scoring (32/Sec) 1030 .453 L2453 1.453 1.453 1.453 1.453
Weapon Scoripg (16/Sec) 297 - 0.419 - 0.419 - 0.419
5400 Interface (32/Sec) 125 16 1 0.716.] ©0.716F 0.716F 0.716}1 0.716G
5400 Interface (16/Sec) 825 .163 - 1..163 - 1.163 -
5400 Interface (8/Sec) 220 - - - 0.310 - -
5400 Interface (4/Sec) 1513 - - - 2.134 - -
5400 Interface (2/Sec) 206 - - 0.291 - - =
5400 Interface (1/Sec) 231 - - - - - 0.326
RHAWS (32/Sec) 66 0931 0.0931 0.093] 0.093] 0,093} 0,093
LRHAWS (8/Sec) 550 - 0.776 - = = 0.776




ACTICAL ENVIRONMENT SIMULATION

ASSIGNMENT AND EXECUTION TIME (MILLISECONDS)

E 32/55

ATET - 1.4103 MICROSECONDS

7 8 9 10 11 i2 13 14 15 16 17 18 19
0.698 .698 | 0.698 | 0.698 | 0.698 | 0.698 | 0.698 [ 0.698 | 0.698 | 0.698 | 0.698 | 0.698 | 0.698 | 0.698
- - - 0.776 - - - 0.776 = = - 0.776 = -
= 776 | 0,387 | 0,388 = = S c - - - = - -
.106 106 | 1.106 | 1.106 § 1.106 | 1.106 | 1.106 | 1.106 | 1.106 | 1.106 | 1.106 | 1.106 | 1.106 | 1.106
- .155 - - - 0.155 - = - 0.155 - - - 0.155
1.343 2343 F 1.343 0 1.3430F 0234300 03493 1 1.343 | 1.34300 1,343 | 1,343 1} 1..343 | 1.343 1 1.343 | 1.343
0.838 - 0.838 - 0.838 - 0.838 - 0.838 - 0.838 - 0.838 =
- .963 - - - 0.963 - = - 0.963 - - - 0.963
2.715 JHIS0E 2080 215 2. 7s il 2. 052 alsl 2didbale 2 s e 2 s el 2L s 2 705 ) 2. 715 ) 2. 715
0.078 .078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078
0.155 - 0.155 - 0155 - 0155 - 0.155 - 0.155 - 0.155 -
3.121 A I T P ) s e O R ] O 0 i 00 I 5 ) e v O e 2 O e 2 2
0.652 .652 | 0.652 ] 0.652 | 0.652 | 0.652 | 0.652 | 0.652 | 0.652 | 0.652 | 0.652 | 0.652 | 0.652 ]| 0.652
0.310 - 0.310 - 0.310 - 0.310 5 0.310 - 0.310 - 0.310 -
0.480 .480 | 0.480 | 0.480 ] 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480 | 0.480
1,571 RG] R A I s ) e o 1 s 0 e A R oA e I O oo ) e O s I R RS T R S
L 0.733 - 0.733 - 0.733 - 0.733 - 0.733 - 0.733 - 0.733 -
1.453 .453 1 1.453 1 1.453 1 1.453 | 1.453 | 1.453 | 1.453 4 1.453 | 1.453 | 1.453 | 1.453 | 1.453 | 1.453




.698 | 0.698 .698 | 0.698 .698 1 0.698 0.698 | 0.698 | 0.698 .698
116 - - - .776 = - - /16 - ~
.106 | 1.106 .106 | 1.106 .106 ] 1.106 .106 | 1.106 ] 1.106 ] 1.106 .106

= - - 158 - - - .155 - - - - 155
.343 | 1.343 .343 | 1.343 .343 11.343 .343 1 1.343 | 1.343 | 1.343 .343
- 0.838 - 0.838 - 0.838 - 0.838 - 0.838 -

- - . 963 - - - . 963 - - - . 963
215 12715 A5 2 715 716 L 2,715 SEUSEIE 2B E 2 75 N 2. 70 52 SRS
.078 | 0.078 .078 | 0.078 .078 | 0.078 .078 | 0.078 | 0.078 | 0.078 .078

- 0. 155 - 0.155 - 0.155 = 0L1:55 - 0.155 -
ol Jo 3. 12] 2121y 30121 L2l 2] 2Ll 3a 021 13121 ) 3. 121 o ]

652 | 0.652 .652 | 0.652 652 1 0.652 .652 | 0.652 | 0.652 | 0.652 652

- 0.310 - 0316 - 0.310 = 0.310 - 0.310 -
.480 | 0.480 .480 | 0.480 .480 | 0.480 .480 | 0.480 | 0.480 | 0,480 .480
oy S B LT Ao 8 B [P 74 LA Sy 8 B Ry ey A1 BB IRLY A w2

- 0.733 = 0733 = 0.733 = Q.7.33 - 0.733 =
453 1 1.453 453 | 1.453 .453 ] 1.453 2453 1 15453 1 1,453 [ 1,453 453

- 0.419 - 0.419 - 0.419 - 0.4191 - 10.419 | =



ESTIMATED TACTICAL H
WORST-CASE FRAME TIME ASSIGN
PROGRAM MODULE INSTRUCTION CPU - SEL 32/89
EXECUTED -
1 2 3 4 5 6
RHAWS (4/Sec) 1100 - 1.551 - - - i.551
DECM (32/Sec) 55 0.078 | 0.078 | 0.078 | 0.078 | 0.078 0.078 | @
DECM (4/Sec) 715 1.008 - - - 1.008 -
ALE-39 (32/Sec) 55 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078
ALE-39 (4/Sec) 72 - - 0.102 - - -
DRLMS X-Y (32/Sec) 33 0.047 | 0.047 } 0.047 0.047 0.047 0.047 | @
DRLMS X-Y (8/Sec) 119 - - 0.168 - - -
DRLM Interface (32/Sec) 275 0.388 | 0.388 | 0.388 | 0.388 | 0.388 | 0.388
Radar (32/Sec) 55 0.078 | 0.078 | 0.078 | 0.078 ).078 | 0.078
Radar (16/Sec) 660 0931 - 0.931 - . 931 -
Radar (4/Sec) S - - - 0.807 - -
Radar (2/Sec) 330 - = - - - -
IR (32/Sec) 55 0.078 § 0.078 | 0.078 | 0.078 0.078 0.078
IR (16/Sec) 330 - 0.465 - 0.465 - 0.465
IR (2/Sec) 193 - - 0.272 - - -
VIDIG (32/Sec) 55 .078 0.078 | 0.078 | 0.078 .078 0.078
VIDIG (16/Sec) 275 .388 - 0.388 - 0.388 -
Executive (32/Sec) 880 1241 1.241 241 1.241 1.241 1.241
TOTAL _TIME PER FRAME 12,9111 20,7991 20,1408 21,7231 19.818% 21 125




ACTICAL ENVIRONMENT SIMULATION
ME ASSIGNMENT AND EXECUTION TIME (MILLISECONDS)
= SEL 32/55

ATET - 1.4103 MICROSECONDS

6 7 8 9 10 11 12 13 14 15 16 17 18 19
.551 “ . - 1.551 % = " 1.551 - . - 1.551 =
.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078
- - - .008 - - ; 1.008 - - - 1.008 - E
.076 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078
2 . 4 o 0.102 = = - - - - - 0.102
.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 0.047 ] 0.047 | 0.047 ] 0.047 | 0.047 | 0.047
- 0.168 - - - 0.168 - . - 0.168 . . : 0.168
.388 | 0.388 | 0.388 | 0.388 ] 0.388 | 0.388 | 0.388 ] 0.388 0.388 ] 0.388 | 0.383 ] 0.388 ] 0.383 | 0.388
.078 | 0.078 | 0.078 .078 1 0.078 | 0.078 | 0.078 | 0.078 0.078 | 0.078 | 0.078 .078 | 0.078 | 0.078
- 0.931 - .931 - 0.931 - .931 - 0.931 s .931 : 0.931
LF_A ! . : ~ 2 - lo.so7 | - - - : = - 3
- 0.465 - = : - . ’ - - - - - -
.078 | 0.078 | 0.078 | 0.078 ] 0.078 | 0.078 | 0.078 ] 0.078 0.078 ] 0.078 | 0.078 | 0.078 | 0.078 | 0.078
.465 - 0.465 = 0.465 - 0.465 = 0.465 - 0.465 - 0.465 -
0.078 | 0.078 | 0.078 .078 ] 0.078 .078 | 0.078 .078 | 0.078 | 0.078 | 0.078 .078 | 0.078 | 0.078
- 0.388 = .388 = .388 5 .388 - .388 - .388 - .388
1.241 | 1.241 | 1.241 | 1.241 | 1.241 | 1.241 [ 1.241 [ 1.241 1.21 | 1.241 | 1.241 | 1.241 ] 1.241 | 1.24]
T 122 20 ze1] 21,3031 20.206 | 20 700] 19 422 21 2231 19 818 20.799 [19.320 [20.916 [19.818 | 20.799 | 19.71:




21 22 23 24 25 | 26 27 28 29 30 31

- 1.551 2 - - 1.551 2 3 = 1.551 -
0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078

1.008 - . - 1.008 = ’ : .008 E -
0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078

g - - " - - 0.102 - : - =
0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 0.047 | 2.047 | 0.047 | 0.047
- - 0.168 . 2 x 0.168 . - H 0.168
. 0.383 | 0.388 | 0.388 | 0.388 | 0.388 | 0.388 | 0.388 | 0.388 | 0.388 | 0.388 | 0.388
- 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078
| 0.931 = 0.931 5 .931 ! 0.931 2 .931 x 0.931

B i y E . : = e T : :

b : 0.465 i - R - E y - -
0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078

. 0.465 = 0.465 & 0.465 = 0.465 g 0.465 2
0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078 | 0.078
0.388 ~ 0.388 - .388 . 0.388 = .388 s 0.388
1.241 | 1.2a1 | 1.241 ] 1.241 ] 1.247 | 1241 | 1241 ] 1241 | 1.241 | 1.241 ] 12040




ESTIMATED TACTICAL
WORST-CASE FRAME TIME ASSIGNMENT |
PROGRAM MODULE L G- R S
1 2 3 4 5 6
Navigation (32/Sec) 495 +325 1325 <325 1.325 1.325 1.325
Navigation (8/Sec) 550 472 = - - 1.472 -
Navigation (1/Sec) 1100 - - - - - -
Inertial Nav (32/Sec) 784 .099 | 2.099 2.099 | 2.099 | 2.099 | 2.099
Inertial Nav Sys (8/Sec) 110 - = .294 - - -
Inertial Nav Sys (1/Sec) 66 <A77 - - - - -
UHF Data Link (32/Sec) 952 2.548 | 2.548 .548 2.548 2.548 2.548
UHF Data Link (16/Sec) 594 - 1.590 ~ 1.590 - 1.590
UHF Data Link (8/Sec) 683 - - .828 - - -
Nav Computer (32/Sec) 1925 5.1563 | 5.153 b3k 5153 1 5,053 k5453
MDIG Interface Program (32/Sec) 55 .147 0.147 .147 0.147 0.147 0.147
MDIG Interface Program (16/Sec) 110 - 0.294 = 0.294 = 0.294
Radar/IR (32/Sec) 2213 .924 5.924 5.924 5.924 5.024 5.924
TID Buffer Control (1/Sec) 110 - - .294 - - -
Radar Interface (32/Sec) 462 23 11237 2o 1237 1..237 1237
Radar Interface (16/Sec) 220 - 0.589 - 0.589 - 0.589
Armament (32/Sec) 340 .910 | 0.910 .910 | 0.910 ] 0.910 | 0.910
Weapon Delivery (32/Sec) 1114 2.982 2.982 2.982 2.982 .982 2.982
Weapon Delivery (16/Sec) 520 - 1.392 - 1.392 - 1.392
Weapon Scoring (32/Sec) 1030 STl 2 5T A58 K 2. 057 ) 2057 2l 5T
Weapon Scoring (16/Sec) 297 - 0.795 - 0.795 - 0.795
5400 Interface (32/Sec) 125 0.335 0.335 0.335 0335 0-385 0.335
5400 Interface (16/Sec) 825 2.208 - 2.208 - .208 -
5400 Interface (8/Sec) 220 - - = 0.589 - -
5400 Interface (4/Sec) 1513 - - - 4.050 - -
5400 Interface (2/Sec) 206 - - .551 - - =
5400 Interface (1/Sec) 231 - - - - - 0.618
RHAWS (32/Sec) 66 Wk QT Ly U 27 0.177 U L7 7
RHAWS (8/Sec) 550 - 1.472 - - - 1 472




BN S ORI T A ey

ICAL ENVIRONMENT SIMULATION

ENT AND EXECUTION TIME (MILLISECONDS)
AIET - 2.6769 MICROSECONDS

? 8 9 10 | T 12 13 14 15 16 17 18 19
25 325 | 1.325 | 1.325 | 1.325 | 1.325 | 1.325 | 1.326 | 4 40 | 7 308 | 1. 375 395 | 1.325 | 1.325
- - 1.472 = - - 1.472 B ) 3 477 3 !
; .472 1 0.736 | 0.736 - - - : ) } ) . ; i
099 .099 | 2.099 | 2.099 | 2.099 | 2.099 | 2.099 | 2.099 | 2.099 | 2.099 | 2.099 .099 | 2.099 | 2.099
.294 = - = 0.294 z = - 0.294 ~ - - 0.294
548 548 | 2.548 | 2.548 | 2.548 | 2.548 | 2.548 | 2.548 | 2.548 | 2.548 | 2.548 .548 | 2.548 | 2.548

590 - 1.590 - 1.590 - 1.590 - 1.590 - 1.590 s 1.590 =
g .828 = = = 1.828 - - - 1.828 - - - 1.828

2153 153 | 5.153 .153 | 5.153 | 5.153 | 5.153 253 | 5.153 | 5.153 | 5.153 153 | 5.153 | 5.153
147 .147 | 0.147 147 |1 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 .147 | 0.147 | 0.147

.294 - 0.294 - 0.294 - 0.294 - 0.294 - 0.294 - 0.294 .

. 924 .924 | 5.924 | 5.924 | 5.924 | 5.924 | 5.924 | 5.924 | 5.924 | 5.924 | 5.924 .924 | 5.924 | 5.924

. 237 237 1 1.237 8 .23 L 12320 ) 1,230} 1.237 | 1.237 § V.237-| 1.237 | 1.237 237 . 2_7 1P

.589 - 0.580 - 0.589 = 0.589 = 0.589 = 0.589 - 0.589 -

910 .910 | 0.910 ] 0.910 J 0.910 | 0.910 | 0.910 § 0.910 ] 0.910 | 0.910 | 0.910 .910 | 0.910 | 0.910

.982 .982 | 2.982 | 2.982 | 2.982 | 2.982 | 2.982 .982 | 2.982 | 2.982 | 2.982 .982 | 2.982 | 2.982
.392 - 1.392 - 1.392 - 1.392 = 1.392 = 1.392 - 1.392 -

. 757 757 | 2.757 | 2.757 | 2.757 | 2.757 | 2.757 | 2.757 | 2.757 | 2.757 | 2.757 .757 | 2.757 | 2.757
795 - 0.795 - 0.795 “ 0.795 - 0.795 - 0.795 » 0.795 -
335 .335 | 0.335 | 0.335 | 0.335 | 0.335 | 0.335 ]| 0.335 | 0.335 | 0.335 | 0.335 .335 [ 0.335 | 0.335

- 2.208 % 2.208 & 2.208 - 2.208 - .208 - 2.208
0.589 - - - 0.589 - - - 0.589 - 3 R

- - - - 4.050 - - - = - - -

- - = . . . - - - - - 0.551
0.177 } 0.177 J 0.177 | 0.177 | 0.177 | 0.177 | 0.177 ] 0.177 | 0.177 177 | 0.177 | 0.177

- - 1.472 - . L 1.472 . - - 1.472 - |




e ———

y
R NAVTRAEQUIPCEN IH-262
TABLE 17. TIME SLOT ANALYSIS - TACTICS
(XEROX 550)

19 | 20 | 2 22 | 23 | 20 | 25 | 26 | 27 | 28 | 20 § 30 | = 32
(325 |1.305 |1.325 [1.325 [1.325 |1.325 |1.325 |1.325 |1.326 |1.325 [1.325 |1.325 |1.305 |1.328
: etz b 2 - e | - : o LA 1 - :
7099 | 2.099 ] 2.099 | 2.099 | 2.009 | 2.099 | 2.099 |2.099 |2.099 |2.099 |2.099 |2.099 |2.099 | 2.09¢
208 | - s T 029 | - : = o294 | - - = |02 | -
1548 | 2.548 | 2.548 | 2.548 | 2.548 | 2.548 | 2.548 |2.548 | 2.548 | 2.548 | 2.548 |2.548 | 2.548 | 2.54¢

= |1590 | - J1.590] - J1seo] - Jvseo | - Tisewo [ - Tuseo | - Thiss
828 | - . - s | - - - T | - : - [rees [ -
1153 | 5.153 | 5.153 | 5.153 | 5.153 | 5.153 | 5.153 |5.153 |5.153 |5.153 | 5.153 |5.153 | 5.153 | 5.15:
0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 [0.147 [0.147 [0.147 [0.147 0147 [0.147 [0.147 Joa
- lo.29% | - Jo2e | - Jo.20 | - o294 | - Jo.29 | - Jo.20 | - |o0.29
.924 | 5.924 | 5.924 | 5.924 | 5.924 | 5.924 | 5.924 |5.924 |5.924 | 5.924 |5.924 |5.924 |5.924 | 5.92
237 | 1.237 | 1.237 | 1.237 [ 1.237 | 1.237 |1.237 [1.237 [1.237 [1.237 [1.237 [1.237 |1.237 [1.230
- Joss9 | - [os89 ] - Josso | - Josss | - [osss [ - Jo.seg [ - o8
1910 | 0.910 | 0.910 | 0.910 [ 0.910 [0.910 [0.970 [0.910 Jo.910 [0.910 [o.910 [o.910 [o.510 [o.01¢
2.982 | 2.982 | 2.982 | 2.982 | 2.982 | 2.982 | 2.982 |2.982 | 2.982 | 2.982 |2.982 |2.982 '
- |13 | - [hsee ] - Tisee | - [haee | - Tise | - i3 [ 1,39
757 | 2.757 | 2.757 | 2.757 | 2.757 | 2.757 | 2.757 |2.757 [2.757 |2.757 |2.757 [2.757 [2.757 |
- o795 | - Joges | - lores | - Joges | - Joges | - |
0.335 | 0.335 | 0.335 | 0.335 [ 0.335 [ 0.335 | 0.335 [0.335 [0.335 [0.335 [0.3 35|
2.208 | - |2.208| - 2208 - [2.208 | - TJeoe08 | - 08 |
- Josse [ - - - Josee | - - - ] o.589 |
- Ja.050 | - - . - L ] - [ 4.050 | ]
551 | - - - - - - - . .
177 | 0177 ] 0177 | 0177 | 077 | 0177 077 {0977 {0077 |
. . = Lianl - . - lrane |
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ESTIMATED TACTICAL ENV
WORST-CASE FRAME TIME ASSIGNMEI
PROGRAM MODULE él)‘l(ggg%]_(éBION CPU XEROX 550

1 2 3 4 5 6 7

RHAWS (4/Sec) 1100 - 2.945 = = = 2.945 =

DECM (32/Sec) 55 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.1

DECM (4/Sec) 715 0.957 - - - 0.957 - -

ALE-39 (32/Sec) 55 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.1

ALE-39 (4/Sec) 72 - - 0.193 - - - 0.1

DRLMS X-Y (32/Sec) 33 0.088 | 0.088 | 0.0828 | 0.088 | 0.088 | 0.088 | 0.0

DRLMS X-Y (8/Sec) _ 119 - - 0.319 - - - 0.3

DRLM Interface (32/Sec) 275 0.736 | 0.736 | 0.736 | 0.736 1 0.736 1 0.736 { Q.7

RADAR (32/Sec) 55 0.147 | 0.147 | 0.147 ] 0.147 | 0.147 { 0.147 | 0.1

RADAR (16/Sec) 660 1.767 - 1.767 - 1.767 - 1.7

RADAR (4/Sec) 572 - - - 12531 - - -

RADAR (2/Sec) 330 - - - - - - 0.8

IR (32/Sec) 55 0.147 1 0.147 | 0.147 |1 0.147 1 0.147 { 0.147 | 0.1

IR (16/Sec) 330 - 0.883 - 0.883 - 0.883 -

IR (2/Sec) 193 - - 0.517 = ~ - =

VIDIG (32/Sec) b5 0.147 | 0.1 0.147 1 0.147 1 0,147 } 0.147 1 0.1

VIDIG (16/Sec) 215 0.736 - 0,736 - 0,736 - 0.7

EXECUTIVE FUNT (32/Sec) _ 880 2.356 1 2.356 1 2,35 | 2,356 ] 2.356 ] 2.3%56 1 2.8
.
I
r
|

TOTAL TIME PER FRAME 36.826 |39.469 | 38.216 | 41.222 } 36.649 | 37.142 | 39.(




CAL ENVIRONMENT SIMULATION
ASSIGNMENT AND EXECUTION TIME (MILLISECONDS)
X 550 AIET - 2.6769 MICROSECONDS

/ 8 9 10 11 12 13 14 15 16 17 18 19
- = 5 2.945 - - - 2.945 - - » 2.945 >
0.147 | 0.147 | 0.147 ] 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147
3 = 0.957 = = 2 0.957 . - = 0,957 = -
147 1 0,147 L 0,147 1 0,147 1 0,147 1 0,147 10,147 1 07471 0,147 1 0,147 ] 0,147 | 0,147 | 0.147
0.193 = - - 0.193 E e - 0.193 - 3 = 0.193
0.088 | 0.088 | 0.088 | 0.088 | 0.088 { 0.088 | 0.088 | 0,088 ] 0.088 | 0.088 | 0.088 | 0.088 | 0.088
0.319 - = - 0.319 = - - 0.319 - = - 0.319
61 0,736 | 0.736 | 0.736 1 0,736 |1 0,736 1 0.736 1 0,736 | 0.736 | 0.736 | 0.736 | 0.736 | 0.736 | 0.736
147 | 0.147 | 0.147 { 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147
- 1.767 - 1.767 - 1.767 - 1.767 - 1.767 : 767 . 1.767
2 = . - - 4 1.531 - : - 2 - - -
- 0.883 = = - > = = - - . 2 % -
74 0,147 L 0,147 1 0,147 1 0147 1 0,147 1 0,747 1 0,147 |1 0,147 | 0,147} 0,147 | 0,147 | 0,147 | 0,147
1883 = 0883 | - 0.883 2 0.883 < 0.883 - 0.883 = 0.883 »
1 s = = . = . = - 5 - - = 0.517
147 | 0.147 ) 0.147 1 0,147 1 0,147 | 0,147 1 0,147 | 0.147 | 0.147] 0.147 ] 0.147 | 0.147 | 0.147 | 0.147
=1 0.736 2 0.73 . 0.736 - 0.736 - 0.736 " 0.736 . 0.736
386 | 2356 | 2306 | 2,356 | 2,356 | 2,356 | 2,356 1 2,366 12,396 | 2.356 | 2.356 | 2.356 | 2.356 | 2.356
|




= 0.319 = = = 0.319 S
0.736 | 0.736 | 0.736 | 0.736 ] 0.736 ]| 0.736 | 0.736
0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147 | 0.147

2 1.767 - 1.767 - 1.767 =
- - = - 2 - 1.531

5 0.883 B - - . :
0.147 1 0,147 | 0.147 | 0.147 ] 0.147 ] 0.147 | 0.147
0.883 = 0.883 P 0.883 . 0.883
0.147 | 0.147 | 0.147 { 0.147 | 0.147 | 0.147 | 0.147

|- 0.736 = 0.736 = 0.736 =

' 2.356 | 2.356 | 2.356 | 2.356 | 2.356 | 2.356 | 2.356




ESTIMATED VIS
T e 1 e

PROGRAM MODULE e
1 2 3 4 5 6 7
Sky-Sea Projector (32/Sec) 2024 3.948 | 3.948 | 3.948 | 3.948 | 3.948 | 3.948 | 3.¢
Miscellaneous (32/Sec) 76 0.148 | 0.148 | 0.148 | 0.148 | 0.148 | 0.148 | 0.1
Target Projector (32/Sec) 1884 3.675 | 3.675 | 3.675 | 3.675 | 3.675 | 3.675 | 3.¢€
Miscellaneous (32/Sec) 265 0.517 | 0.517 | 0.517 | 0.517 | 0.517 | 0.517 | 0.%
Interactive Target Projector (32/Sec 1884 3.675 | 3.675 | 3.675 | 3.675 | 3.675 | 3.675 | 3.¢€
Miscellaneous (32/Sec) 265 0.517 | 6.517 ] 0.517 | 0.517 | 0.517 | 0.517 | 0<%
Missile/Gun Projector (32/Sec) 759 1.481 | 1.481 | 1.481 | 1.481 | 1.481 | 1.481 | 1.4
Miscellaneous (32/Sec) 164 0.320 | 0.320 } 0.320 | 0.320 | 0.320 | 0.320 | 0.3
CVA (8/Sec) 935 1.824 - - - 1.824 - -
CVA (4/Sec) 66 - - 0.129 - - - -
Executive and I/0 (32/Sec) 1075 2.097 | 2.097 | 2.097 | 2.097 | 2.097 { 2.097 | 2.(
TOTAL TIME PER FRAME 18.202] 16.378] 16.507] 16.378] 18.202] 16.378] 16




VISUAL SIMULATIOCN
ENT AND EXECUTION TIME (MILLISECONDS)

RDATA  8/32 WLKHD AIET - 1.9506 MICROSECONDS

7 8 9 10 11 12 13 14 15 16 17 18 19 20
I ] 3.948 | 3.948 | 3.948 | 3.948 | 3.948 | 3.948 |3.948 3.948 | 3.948 | 3.948 | 3.948 | 3.948 | 3.948 | 3.9
0.148 ] 0.148 | 0.148 ] 0.148 | 0.148 | 0.148 | 0.148 0.148 | 0.148 | 0.148 | 0.148 | 0.148 | 0.148 | 0.V
3.675 | 3.675 | 3.675 | 3.675 | 3.675 | 3.675 |} 3.675 36754 3.675 | 3.675 ] 3.675 ] 3.675 | 3.675 Agig
I | 0.517 { 0.517 { 0.517 { 0.517 { 0.517 [ 0.517 | 0.517 0.517 | 0.517 | 0.517 ] 0.517 | 0.517 | 0.517 032
» | 3.675 | 3.675 | 3.675 | 3.675 | 3.675 | 3.675 | 3.675 3.675 | 3.675 { 3.675 { 3.675 | 3.675 | 3.675 3;§
0.517 | 0.517 | 0.517 | 0.517 | 0.517 | 0.517 ] 0.517 0.517 | 0.517 | 0.517 | 0.517 | 0.517 | 0.517 0;2
| | 1.481 | 1.481 | 1.481 | 1.481 | 1.481 | 1.481 | 1.481 1.481 | 1.481 | 1.481 | 1.481 | 1.481 | 1.481 | 1.4
D} 0.320 | 0.320 | 0.320 } 0.320 } 0.320 ] 0.320 } 0.320 0.320 | 0.320 | 0.320 | 0.320 | 0.320 { 0.320 Agéj
Fl - - 1.824 | - : - 1.824 4 - 2 1.820 | - 4 4
Bl - 5 2 # 0.129 g - P . ¥ s . 0.129 5
7 12.097 | 2.097 | 2.097 | 2.097 | 2.097 |2.097 |2.097 2.097 | 2.097 | 2.097 | 2.097 | 2.097 { 2.097 Q

i78] 16.378| 16.378{ 18.202| 16.378| 16.507| 16.378] 18.202(16.378 {16.378 {16.378 [18.202 {16.378 |16.507 {16.




1.481 ] 1.481 | 1.481 {1.481 |1.481 | 1.481 | 1.48]

0.320 | 0.320 | 0.320 | 0.320 | 0.320 | 0.320 | 0.320
= = 1.824 . : 2 1.824
= . - - 0.129 = -

2.097 | 2.097 | 2.097 |2.097 | 2.097 | 2.097 | 2.097




|
1
]

{
{
!

ESTIMATED VISUAL |
WORST-CASE FRAME TIME ASSIGNMENTS 4
PROGRAM MODULE INSTRUCTION CPU - SEL 32/55

EXECUTED
1 2 3 4 5 6 |
Sky-Sea Projector (32/Sec) 2024 3.590 | 3.590 | 3.590 | 3.590 | 3.590 | 3.590 | 3.
Miscellaneous (32/Sec) 76 0.135 | 0.135 | 0.135 | 0.135 | 0.135 | 0.135 | O.
Target Projector (32/Sec) 1884 3.34] 3.34] 3.341 3.341 3.341 3.341 33
Miscellaneous (32/Sec) 265 0.470 | 0.470 | 0.470 ] 0.470 | 0.470 | 0.470 01
Interactive Target Projector (32/Sec 1884 3.341 | 3.341 | 3.341 | 3.341 ] 3.341 | 3.341 3jj
Miscellaneous (32/Sec) 265 0.470 ] 0.470 | 0.470 | 0.470 ]| 0.470 | 0.470 0:
Missile/Gun Projector (32/Sec) 759 1.346 | 1.346 | 1.346 | 1.346 | 1.346 | 1.346 | 1.
iscellaneous (32/Sec) 160 0.284 | 0.284 | 0.284 | 0.284 | 0.284 | 0.284 | 0.
YA (8/Sec) 935 1.658 - - - 1.658 - |
CVA_(4/Sec) 66 2 s dauz ] = ; ) P
Executive and I1/0 (32/Sec) 1075 1.907 1.907 | 1.907 | 1.907 | 1.907 | 1.907 11
4
fin
TOTAL TIME PER FRAME 16.542 [14.884 |15.001 |14.884 }16.542 |14.884 |14,




VISUAL SIMULATION
MENTS AND EXECUTION TIME (MILLISECONDS)
/55 AIET - 1.7736 MICROSECONDS

W—— .

; 7 8 9 10 N 12 13 14 15 16 17 18 19
90 |3.590 |3.590 |3.590 |3.590 |3.590 [3.590 |3.590 | 3.590 | 3.590 | 3.590 | 3.590 | 3.590 | 3.590
35 [0.135 |0.135 {0.135 }0.135 {0.135 f0.135 [0.135 | 0.135{ 0.135 | 0.135 { 0.135 | 0.135 | 0.135
a1 [3.381 [3.341 [3.3a1 [3.301 [3.381 [3.341 [3.341 | 3.341 [ 3.341 | 3.341 [ 3.34] | 3.341 | 3.341
70 | 0.470 ] 0.470 | 0.470 | 0.470 [ 0.470 [0.470 [0.470 | 0.470 | 0.470 | 0.470 [ 0.470 | 0.470 | 0.470
@1 | 3.380 |3.380 |3.300 [3.380 | 3.381 |3.381 {3.381 | 3.341| 3.341 [ 3.341 | 3.341 | 3.341 | 3.341
70 | 0.470 [ 0.470 | 0.470 ] 0.470 | 0.470 ] 0.470 |0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 |
a6 | 1.346 [1.346 [1.306 | 1.346 [ 1.346 | 1.346 |1.346 | 1.346 | 1.346 | 1.346 | 1.346 | 1.346 | 1.346
a4 | 0.284 | 0.28a [ 0.284 | 0.284 [ 0.284 |0.284 [0.284 | 0.284 | 0.284 | 0.284 | 0.284 | 0.284 | 0.284
- - 1658 | - - - |1.658 - - - l1es8] - -
- - - = = e o - - - - - = § 0.1
507 | 1.907 ] 1.907 | 1.907 [1.907 | 1.907 }1.907 |1.907 | 1.907 | 1.907 | 1.907 | 1.907 | 1.907 | 1.907




3.341

3.341

3.341

3.341 | 3.341 |-3.341 | 3.341 | 3.341 | 3.341 | 3.341 | 3.341 | 3.341 | 3.341 | 3.34

0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.470 | 0.47

1.346 | 1.346 | 1.346 | 1.346 | 1.346 | 1.346 | 1.346 {1.346 | 1.346 | 1.346 | 1.346 | 1.346 | 1.346 | 1.34¢
0.284 | 0.284 | 0.284 | 0.284 | 0.284 | 0.284 | 0.284 | 0.284 | 0.284 | C.284 | 0.284 | 0.284 | 0.284 | 0.2
- - .658 - - - 1.658 - - - 1.658 - = -
0.117 = - - - - - 0.117 - - - - -

1.907 07 § 1.907 § 1.907 § 1.907 4 1.907 10.907 | 1.907 | 1.907 J 1.907 | 1.907 | 1.907 19Qj




iy s
PROGRAM MODULE T TRULTTAN FRANE THIE o0~ xrox o0 I
EXECUTED %
1 2 3 4 5 6
ky-Sea Projector (32/Sec) 2024 6.400] 6.400] 6.400] 6.400] 6.400] 6.400
Miscellaneous (32/Sec) 76 0.240 ] 0.240| 0.240]| 0.240]| 0.240| 0.240
Target Projector (32/Sec) 1884 5.957 | 5.957| 5.957 ] 5.957 ] 5.957 ] 5.957
Miscellaneous (32/Sec) 265 0.838}) 0.838}) 0.838} 0.838] 0.838] 0.838
Interactive Target Projector (32/Seg 1884 5.957 ] 5.957 ] 5.957 5.957 1 5.957 1 5.957
Miscellaneous (32/Sec) 265 0.838] 0.838| 0.838] 0.838{ 0.838| 0.838
Missile/Gun Projector (32/Sec) 759 2.400f 2.4004 2.400} 2.400] 2.400] 2.400
[ Miscellaneous (32/Sec) 164 0.5191 0.519.1 0.5191 0.519] 0.5191 0.519
CVA (8/Sec) 935 2.957 - - - 2.957 -
CVA (4/Sec) 66 - - 0.209 - - -
Executive and 1/0 (32/Sec) 1075 3.399] 3.399] 3.399] 3.399}] 3.399] 3.399
TOTAL TIME PER FRAME 29.505 ) 26.548 ] 26.757 | 26.548 ) 29.505] 26.548



5.957 | 5.957 § 5.957 | 5.957 | 5.957 | 5.957 | 5.957 | 5.957 } 5,957 5,957 15,957 15,957 ]5.957
0.838 | 0.838 | 0.838 | 0.838 | 0.838 | 0.838 | 0.838 | 0. 838 838 838 10,838 10,838 10,838
5.957 | 5.957 ] 5.957 | 5.957 ] 5.957 | 5.957 } 5.957 | 5 957 w357 16,057 )65 067 16957 15 957
0.838 | 0.838 ] 0.838 | 0.838 ] 0.838 | 0.838 | 0.838 | 0.838 838 10,838 10,838 10,838 ]0,838
2.400 | 2.400 ) 2.400 | 2.400 | 2.400 | 2.400 | 2.400 | 2 400 400 1 2.400 400 12,400 12,400
0.519 ] 0.519] 0.519 ] 0.519 ) 0.519 | 0.519 | 0.519 | 0.519 519 {0,519 10,519 10,519 {0,519
- - 2.957 = < = 2.957 N = = 2,957 - =
- = = = 0.209 = = - - - - - 0.209
3.399 | 3.399] 3.399 | 3.399§ 3.399 ] 3.399} 3.399 | 3.399 | 3.399 |3.399 ]3.399 |3.399 | 3.399
2::6.568 26.548 | 29.505 | 26.548 | 26.757 | 26.548 | 29.505 | 26.548 |26.548 |26.548 |29.505 [26.548 ! 26.757 ;26.548]




NAVTRAEQUIPCEN IH-262

—

TABLE 20. TIME FRAME ANALYSIS - VISUAL
(XEROX 550)

20 21 22 23 24 25 26 27 28 29 30 31 32

6.400 {6.400 ]6.400 |6.400 ]6.400 {6.400 ]6.400 |6.400_ }6.400 |6.400 ]6.400 16,400 16,400

0.240 10.240 10.240 10.240 {0,240 10,240 {0,240 10,240 {0,240 {0,240 {0,240 10,240 {0,240

§.957 15,957 16.957 15,957 15,997 15,957 15.957 15,087 §5.957 15,957 15,967 15,957 15,957

0.838 10,838 10,838 10,838 10,838 10,838 10,838 10,838 10,838 838 10,838 10,838 10.838

$.957 15.957 16,957 15.957 15957 {5,957 §5.957 |'5,957 15,957 15,957 15.957 165,957 15,957

0,838 10,838 838 10,838 10,838 10,838 10,838 10,838 10,838 10,838 10,838 |0,838 838

2,400 12,400 12,400 12,400 12,400 {2,400 42,400 12,400 {2400 {2 400 12400 }2 400 400

Bl9 10,519 10519 10,519 10,519 10519 10,519 10 510 {0,519 105819 219 }0.519 10519 |0 519
= = 2,957 - - - 2,957 - - - 957 - - -
09 g s = z - - - 0.209 - - - - -

899 13.399 [3.399 [3.399 }3.399 }13.399 }3.399 {3.399 }3.399 ]3.399 }3.399 J3.399 J3.399 ]3.399

1

L.757 126.548 129.505 | 26.548 26.548] 26.548 29.505 | 26,548 ] 26.757 | 26.548 | 29.505 | 26.548 | 26.548 | 26.548

| 95/96




ESTIMATED SYNTHETIC TARE

WORST-CASE FRAME TIME ASSIGNMENT AN

PROGRAM MODULE INSTRUCTION CPU - INTERDATA 8/32

EXECUTED
1 2 3 4 5 6

Equation of Motion (32/Sec) 3618 6.922 | 6.922 | 6.922 | 6.922 | 6.922 | 6.922

irection Cosines (32/Sec) 76 0.145 | 0.145 | 0.145 | 0.145 { 0.145 { 0.145 } €
Aero Coefficients (32/Sec) 341 0.652 | 0.652 | 0.652 | 0.652 | 0.652 | 0.652
uler Angle (32/Sec) 278 0.532 | 0.532 | 0.532 } 0.532 | 0.532 | 0.532
Rotational Filter (32/Sec) 76 0.145 |1 0.145 | 0.145 | 0.145 | 0.145 | 0.145
uaternion to Dir. Cosine (32/Sec) 1088 2.082 | 2.082 | 2.082 | 2.082 | 2.082 | 2.082
uaternion Integration (32/Sec) 354 0.677 | 0.677 | 0.677 | 0.677 | 0.677 | 0.677
yman Pilot Blackout (32/Sec¢) 16 0.145 | 0,145 | 0.145 | 0.145 1 0.145 | 0.145
Relative Geometry (32/Sec) 670 1.282 | 1.282 1.282 | 1.282 | 1.282 | 1.282
Closest Maneuverplane (32/Sec) 518 0.991 | 0.991 | 0.991 | 0.991 | 0.991 | 0.991
Accumulation of Weapon Time (32/Sec) 63 0.121 | 0.121 ] 0.121 | 0.121 | 0.121 { Q0.121
) Fire Cone (32/Sec) 152 0.291 0.291 0.291 0.291 0.291] 0.291
Thrust Control (32/Sec) 88 0.168 1 0.168 | 0.168 | 0.168 | 0.168 | 0,168
eaction Routine (32/Sec) 872 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668
redict Turning Flight (32/Sec) 177 0.339 1 0.339 1 0.339 ] 0.339 | 0,339 1 0,339
andom Pertuybation (32/Sec) 733 1.402 | 1.402 1 1.402 | 1.402 | 1.402 | 1.402
tate Evaluation (32/Sec) 101 0,193 1 0,193 ] 0,193 1 0,193 | 0,193 { 0,193
Executive and 1/0 (32/Sec) 1075 2,057 402057 | 2,057 1. 2,067 1 2,087 | 2,057
I TOTAL TIME PER FRAME 19.812 }19.812 {19.812 }19.812 }19.812 }19.812




—— —
C TARGET SIMULATION
NT AND EXECUTION TIME (MILLISECONDS)
8/32  WLKHD  AIET - 1.9132 MICROSECONDS
7 8 9 10 1] 12 13 14 15 1o 17 18 19

Ej 6.922 |1 6.922 ] 6.922 | 6.922 | 6,922 |6.922 |6.922 629220106922 0]116.922 | 16,922 1] 6.922 | 6.922
0.145 } 0.145 ] 0.145 ]} 0.145 | 0.145 |} 0.145 ] 0.145 0.145 | 0.145 ] 0.145 | 0.145 | 0.145 | 0.145
0.652 ] 0.652 | 0.652 | 0.652 | 0.652 | 0.652 ] 0.652 0.652 | 0.652 | 0.652 | 0.652 | 0.652 | 0.652
0.532 ] 0.532 ] 0.532 J 0.532 | 0.532 ] 0.532 | 0.532 OE6328lROS582° 110,582 1..0.532 | 0.532 } 0.532
45 0.145 10,145 1 0,145 10,145 10,145 10,745 10,145 0.145 ] 0.145 | 0.145 | 0.145 | 0.145 { 0.145
% 2.082 ] 2.082 § 0.082 ] 0.082 | 0.082 ]0.082 ] 0.082 2,082 1 2.082 | 2,082 | 2.082 | 2.082 | 2.082
0.677 1 0.677 | 0.677 §10.677 | 0.677 ]0.677 |} C.677 0,677 1 0.677 | 0,677 | 0.677 | 0.677 | 0.677
0.145 ] 0,145 ] 0.145 1 0.145 ] 0.145 1 0.145 10,145 0,145 | 0.145 | 0.145 | 0.145 | 0.145 | 0.145
82 | 1.282 |} 1.282 }1.282 | 1.282 | 1.282 11.282 ] 1,282 R 28eulNi28200) 1,282 | 1,282 || 1.282 1.1.282
991 | 0.991 §0.991 ] 0.991 §0.99] | 0,991 10,991 .991] 0.991 1 0,991 1 0.99] | 0.991 | 0.991 | O.991
121 0.121 0.12] 0.121 0.121 0.121 0.121 0.121 0.121 0.121 0.121 0.121 0.121 Daliz
291 0.291 0.291 0.291 0.291 0.291 0.291 0.291 0.291 0.291 0.291 G.291 0.291 0.291
68 1 0,168 10,168 1 0.168 10,168 | 0,168 | 0.168 ] 0,168 0,168 | 0,168 | 0,168 | C. ;68 | 0.168 | 0.168
68 | 1.668 | 1.668 ] 1.668 ] 1.668 | 1.668 | 1.668 | 1.668 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668
39 1 0,339 10,339 | 0,339 .339 1 0.339 1 0.339 ]0.339 0.339 | 0.339 | 0.339 | 0.339 | 0.339 | 0.339
02 ] 1.402 1 1.402 | 1.402 }1.402 | 1.402 | 1.402 ] 1.402 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.402
93 1 0,193 10,793 10,793 }0,793 10,793 10.193 10.193 0,193 | 0.193 ] 0,193 ; 0.193 | 0.193 | 0.193
w057 1 2,057 12,007 12,007 £2,057 | 2,007 12,057 12,057 22087812067 5182 205700 2. 067 1 @057 | 2.057
[.812 119.812 |19.812 |19.812 [19.812 [19.812 |19.812 ]19.812 | 19.812 |19.812 }19.812 |19.812 |19.812 |19.812




i
NAVTRAEQUIPCEN IH-262
TABLE 21. TIME FRAME ANALYSIS - SYNTHETIC
TARGET (INTERDATA 8/32)
2V 21 22 23 24 25 26 27 28 29 30 3] 32
22 | 6.922 | 6.922 | 6.922 ] 6.922 | 6.922 |16.922 16.922 16.922 16,922 16,922 16,922 16,922 |6.922
145 | 0.145 | 0.145 ] 0.145 | 0.145 ] 0.145 | 0.145 |0.145 | 0.145 ] 0.145 10,145 10,145 10,145 10,14
52 | 0.652 | 0.652 | 0.652 | 0.652 ] 0.652 ] 0.652 ] 0.652 | 0.652 ] 0.652 | 0.652 | 0.652 ]| 0.652 | 0.652

32 ¥ 0.532 | 0.532 +-0.532 1 0.532 T 0.532 | 0.532 }10.532 {.0.532 | 0.532 [ 0.532 ] 0.532 ] 0.532 | 0.532
145 | 0.145 | 0.145 | 0.145 [ 0.145 | 0.145 | 0.145 [ 0.145 | 0.145 [ 0.145 | 0.145 | 0.145 | 0.145 | 0.145
082 | 2.082 | 2.082 | 2.082 | 2.082 ]| 2.082 | 2.082 | 2.082 ] 2.082 | 2.082 | 2.082 | 2.082 | 2.082 | 2.082
77 | 0.677 } 0.677 | 0.677 | 0,677 | 0.677 | 0.677 §0.677 10.677 } 0.677 } 0.677 10,677 } 0.677 | 0.677
145 | 0.145 | 0.145 | 0.145 | 0.145 | 0.145 ] 0.145 ] 0.145 1 0.145 ] 0.145 ] 0.145 1 0.145 ] 0.145 | 0.145
82 b 1.282 1.1.282 ) 1.282 | 1,282 | 1.282 } 1.282 11.262 11,282 | 1.282 | 1.282 |1.282 11,282 | 1.282
991 | 0.991 | 0.991 | 0.991 | 0.991 ] 0.991 | 0.991 10.991 ]10.991 ] 0.991 ] 0.991 ]0.991 ]0.991 [ 0.991
BZY | 0.121 | ©.121 | 0.121 | 6.121 § 6.121 | O0.121 pO.121 f@.121 § 0.121 1 0.121 §0.121 { 0.121 § 0.12]
291 | 0.291 | 0.291 | 0.291 | 0.291 ¢} 0.291 }.0.291 ] 0.291 }0.291 10.291 } 0.297 } 0.291 ] 0.291 ] 0.291
FiﬁS 0.168 ] 0.168 | 0.168 | 0.168 | 0.168 | C.168 ] 0.168 1 0.168 } 0.168 | 0.168 ] 0.168 ] 0.168 | 0.168
2668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668 | 1.668
L}}Q 0.339 1 0.339 1 0.339 | 0.339 | 0.339 ] 0.339 }]0.339 ] 0.339 ] 0.339 ] 0.339 | 0.339 ] 0.339 | 0.339
LAOZ 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 1.4C2
LJ93 0.193 1 0.193 1 0,193 1 0,193 1 0.7193 10,193 10,193 } 0.193 { 0.193 10,793 10,193 {0,193 { 0.19
L057 | 2,057 | 2,057 | 2,057 | 2,057 | 2,057 } 2,057 } 2,057 ] 2,057 ) 2.057 12,057 | 2,057 | 2,057 | 2,057
L
812 |19.812 |19.812 |19.812 [19.812 [19.812 |19.812 [19.812 |19.812 ]19.812 [19.812 [19.812 [19.812 [19.812
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ESTIMATED SYNTHETIC TA
WORST-CASE FRAME TIME ASSIGNMEN
PROGRAM MODULE INSTRUCTION CPU - SEL 32/55
EXECUTED
] 2 3 4 5 6
Equation of Motion (32/Sec) 3618 6.433 | 6.433 | 6.433 | 6.433 | 6.433 | 6.433 | 6
Direction Cosines (32/Sec) 76 @350 =035 10035 1 0,135 1] 0,135 0.135 1 16
Aero Coefficients (32/Sec) 341 0.606 | 0.606 | 0.606 | 0.606 { 0.606 | 0.606 | O
Euler Angle (32/Sec) 278 0.494 | C.494 | 0.494 | 0.494 ] 0.494 | 0.494 | O
Rotational Filter (32/Sec) 76 05135 0135010135 [ 0.135 | 0.135 | 0:.135 | @
Quaternion to Dir. Cosine (32/Sec) 1088 1.934 | 1.934 ] 1.934 ] 1.934 ] 1.934 | 1.934 | 1
Quaternion Integration (32/Sec) 354 0.629 | 0.629 | 0.629 { 0.629 | 0.629 | 0.629 | O
Human Pilot Blackout (32/Sec) 76 0.135 § 0.135 } 0.135 ] 0.135 ] 0.135 | 0.135 1 @
Relative Geometry (32/Sec) 670 1.191 | 1.191 | 1.191 § 1.191 f 1.191 | 1.191 | 1
Closest Maneuverplane (32/Sec 518 0.921 | 0.921 | 0.921 | 0.%21 ] 0.921 | 0.921 | @
Accumulation of Weapon Time (32/Sec) 63 @.112 1 0.112 § 0.112 1 0.112 ) 0.1121 0.112 1 4
Fire Cone (32/Sec) 152 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | Q
Thrust Control (32/Sec) 88 0.156 | 0.156 § 0.156 | 0.156 ] 0.156 ] 0.156 1 @
Reaction Routine (32/Sec) 872 1550 ) 1.550 | 1.550 1 1.550 1 1.550 ] 1.550 | i
Predict Turning Flight (32/Sec) 177 0L 35 0-3 1501 0. 315 1 0,315 } 0.315 ] 0.315 1 W
Random Perturbation (32/Sec) 733 1.303 ] 1.303 1 1.303 | 1.303 ] 1.303 1,303 1
State Evaluation (32/Sec) 101 0.180 1 1.080 { 1.080 | 1.080 } 1.080 ] 1.080 ] 1
Executive and 1/0 (32/Sec) 1075 1.917 | 1.911 | 1.911 | 1.911 | 1.911 | 1.911 | 1
TOTAL TIME PER FRAME 18.410 }18.410 ]118.410 §18.410 118.410 118.410




0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494 | 0.494
0.135 | 0.135 | 0.135 | 0.135 | 0.135 . 0.135 | 0.135 i 0.135_} 0.135 | 0.135 } 0.135 | 0.135 ] 0.135 | 0.135
1.934 | 1.934 | 1.934 | 1.934 | 1.934 | 1.934 ] 1.934 | 1.934 | 1.934 | 1.934 | 1.934 | 1.934 | 1.934 | 1.934
0.629 | 0.629 ] 0.629 | 0.629 | 0.629 | 0.€29 | 0.629 | 0.629 | 0.629 ] 0.629 | 0.629 | 0.629 ] 0.629 ] 0.629
@.135 1 0.135 | 0.135 § 0.135 | 0.135 } 0,135 | 0.135 } 0.135 [..0.135 % 0.135 | 0.135 1 0.135 | 0.135 | 0.135
1.191 | 1.191 | 1.191 ¢ 1.191 ] 1.191 | 1.7191 | 1.191 § 1.191 | 1.191 | 1.191 |} 1.191 | 1.191 | 1.191 | 1.191
0.921 ] 0.921 ] 0.921 } 0.921 ] 0.921 | 0.921 } 0.921 | 0.921 | 0.921 | 0.921 | 0.921 | 0.921 | 0.921 ] 0.92]
0.112 ] 0.112 } 0.112 § 0.112 | 0.172 1 0.102 | 0.112 § 0.112 | 0.112 | 0.112 1 0.112 | 0.112 | 0.112 | 0.118
0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270
0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156 | 0.156
1.550 | 1.550 | 1.550 | 1.560 | 1.550 | 1.5500 1 1.550 ¢ 1.550 1 1.550 | 1.550 } 1.550 { 1.550 | 1.550 | 1.5588
g.315 § 0.315 | 0.315 4 0.315 1 6.315 1 0.315 } 6,315 | 0.315 § 0.315 | @.315 } 0,315 | 0.315 ] 0.315 | 0.3]1%
}.303 | 1.303 ¢ 1.303 § 1.303 ) 1.303'F 1.303 1 1.303 | 1.303 ] 1.303 1 1.303 } 1.303 1 1.303 | 1.303 | 1.308
1.080 ] 1.080 | 1.080 ] 1.080 | 1.080 | 1.080 { 1.080 | 1.080 4 0.180 | 0.180 { 0.180 f 0.180 | 0.180 | 0.180
1.911 ¢ 1.911 § 1,990 % 3.931 b L.O010 ¢ .90 0 Lait ) 1.9 ¢ 1.9 1 1.911 ¢ 1911 3 1.991 | 1.911 | 1.938

410 416,410 118,410 118,410 118,410 118.410 118,410 118,410 118.410 §1€.410 }18.410 {18.410 §18.410 ]18.41Q




r .
2
e
E NAVTRAEQUIPCEN IH-262
TABLE 22. TIME FRAME ANALYSIS - SYNTHETIC
TARGET (SEL 32/55)

19 20 21 22 23 24 25 26 27 28 29 30 3} 32
h§%&33 6.433 6.433 6.433 | 6.433 6.433 6.433 6.433 6.433 6.433 6.433 6.433 6.433 6.433
0.135 0.135 @ 135 0.135 [.0.135 | 0.135 0. 135 0.135 0.135 0.135 0.135 [ 0.135 0.135 0.135 ¢
_QLQOG 0.606 0.606 | 0.606 | 0.606 | 0.606 0.606 0.606 1 0.606 ] 0.606 0.606 ,606 1 0,606 | 0,606
0.494 | 0.494 0.494 0.494 | 0.494 | 0.494 | 0.494 0.494 0.494 0.494 0.494 | 0.494 0.494 0.494
0.135 0.135 8.135 0.135 | 0.135 0.135 0.135 0.135 0.135 0135 0.135 | 0.135 0.135 0.135
1.934 1.934 1.934 1.934 | 1.934 1.934 1.934 1.934 1.934 1.934 1.934 1.934 1.934 1.934
. 0.629 | 0.629 | 0.629 | 0.629 | 0.629 | 0.629 ] 0.629 10.629 ]10.629 ] 0.629 | 0.629 ] 0.629 ] 0.629 | 0,629
0.135 0.135 0.135 0.135 | 0.135 0.135 0.135 0.135 0.135 OS3S RNl 3610 35 1 0,136 1 0,135
1.191 1.191 1.191 1.151 1.191 1.191 1.191 1.191 1.191 1.191 1.191 1.191 1.191 1.191
0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921 0.921
0.112 .FlZ2 § 0112 0.112 } 0.112 ] 0.112 0.112 0.112 | 0.112 | 0.112 0. 112 '} 0,112 0.2 0.112
§.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 | 0.270 1'0.270 | 0.270 | 0.270 | 0.270 } 0.270 1 0.270 | 0.270
0.156 0.156 | 7.156 | 0.156 10,156 ] 0.156 F0.156 0.156 } 0.156 ] 0.156 0.156 ] 0.156 | 0.156 0.156
1.550 | 1.550 14590 1.550 | 1.550 1.550 1.550 1.550 o550 1.550 1.550 1.550 1.550 1.550
8.315 | 0.315 0315 0.315 §@.315 | 0.315 0,315 G.315 G315 0.315 0.315 0.315 0. 3¥5 0.315
1.303 1303 1.303 1,303 L 1.303 1.303 1.303 15303 1303 1.303 1.303 1308 1,303 1.303
0.180 | 0.180 | 0.180 | 0.180 | 0.180 | 0.180 | 0.180 | 0.180 | 0.180 { 0.180 ] 0.180 { 0.180 { 0.180 0.180
1.911 1.97]1 1.911 1.911 1.911 1.911 1.911 1.911 1.911 1.911 1.911 1.911 191 1.911
8.410 116.410 118.410 118.410 118,410 118.410 418,410 J18.410 118,410 418,41Q 118,410 118,410 118.410 410,
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P SYNTHETIC TA
PROGRAM MODULE INSTRUCTION (F:ﬁﬁMlE ;ég"ngggéGNME"
EXECUTED : -
1 2 3 4 5 6 |
Equation of Motion (32/Sec) 3618 11.060 | 11.060 | 11.060 [ 11.060 | 11.060 { 11.060 | 11.
irection Cosipes (32/Sec) 76 0.232 ] 0.2321 0.232) 0.232}] 0.2321 0.2321 =
ro Coefficients (32/Sec) 341 1.042 | 1.042| 1.042| 1.042| 1.042| 1.042 ] W
Euler Angle (32/Sec) 278 0.850| 0.850] 0.850| 0.850| 0.850| 0.850| OJ
Rotation Filter (32/Sec) 76 g.232§ 0.2321 0.2321 0.232}1 0,232} 0.232 =
Quaternion to Dir. Cosine (32/Sec) 1088 3.326 | 3.326| 3.326| 3.326} 3.326| 3.326| 3.
Quaternion Integration (32/Sec) 354 1.082 | 1.082] 1.082}| 1.082}| 1.082 1.082 ] 1
Human Pilot Blackout (32/Sec) 76 0.232] 0.232]| 0.232| 0.232| 0.232| 0.232| O
Relative Geometry (32/Sec) 670 2.048 ) 2.048 | 2.048) 2.048| 2.048| 2.048) 2
Closest Maneuverplane (32/Sec) 518 1.584 | 1.584 | 1.584| 1.5841 1.584 1| 1.5841 1
Accumulation of Weapon Time (32/Sec) 63 0.193| 0.193] 0.193| 0.193} 0.193| 0.193] O
Fire Cone (32/Sec) 152 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| O
Thrust Control (32/Sec) 88 0.269} 0.269}) 0.269) 0.269} 0.269} 0.269} O
Reaction Routine (32/Sec) 872 2.666| 2.666| 2.666| 2.666| 2.666| 2.666| 2
Predict Turning Flight (32/Sec) 177 0.541| 0.541] 0.541| 0.541] 0.541] 0.541
Random Perturbation (32/Sec) 733 2.241 | 2.241| 2.241| 2.241| 2.241| 2.241| 2
State Evaluation (32/Sec) 101 0.309) 0.309) 0.309} 0.309} 0.309} 0.309
Executive and 1/0 (32/Sec) 1075 3.286| 3.286| 3.286| 3.286| 3.286) 3.286
JOTAL TIME PER FRAME 31.658 ] 31.658 ] 31.658] 31.658] 31.658] 31.658] 3




, _
2 —— ————— —
’.
oL
ETIC TARGET SIMULATION
SIGNMENT AND EXECUTION TIME (MILLISECONDS)

550 AIET - 3.0571 MICROSECONDS

6 7 8 9 10 1 12 13 14 15 16 17 18 19

060 { 11.060 [11.060 | 11.060 {11.060 | 11.060 |11.060 |11.060 J11.060 | 11.060 | 11.060 | 11.060 | 11.060 { 11.060
£232{ 0.232 ) 0.232 | 0.232 | 0.232] 0.232} 0.232 ] 0.232 | 0.232] 0.232| 0.232] 0.232| 0.232] 0.232 ] 4
L042 ] 1.062 ] 1.082 | 1.042 | 1.042| 1.042 | 1.042 | 1.042 | 1.042| 1.042| 1.042| 1.042) 1.042| 1.082}
.850 | 0.850 | 0.850| 0.850 | 0.850| 0.850 | 0.850{ 0.850 | 0.850| 0.850{ 0.850] 0.850 ] 0.850] 0.850] |
232 ] 0.232) 0.232] 0.232 | 0.232] 0.232 ] 0.232§ 0.232 | 0.232] 0.232} 0.232] 0.232| 0.232 ] 0.232] |
I.326 | 3.326 | 3.326| 3.326 | 3.326| 3.326 | 3.326 | 3.326 | 3.326] 3.326] 3.326] 3.326 | 3.326 | 3.326 ] |
.082| 1.082{ 1.082{ 1.082) 1.082| 1.082| 1.082 | 1.082 ) 1.082} 1.082] 1.082] 1.082| 1.082 | 1.082{ '
).232| 0.232| 0.232] 0.232} 0.232] 0.232] 0.232 ) 0.232 | 0.232] 0.232| 0.232| 0.232| 0.232{ 0.232 | |
2.048 | 2.048| 2.048| 2.048 ) 2.048] 2.048 | 2.048 | 2.048 | 2.048 | 2.048 | 2.048 { 2.048 | 2.048 | 2.048 | |
1.584 ) 1.584 | 1.584] 1.584 | 1.584| 1.584 | 1.584 | 1.584 | 1.584 | 1.584{ 1.584| 1.584 | 1.584 | 1.584 ] |
D.193| 0.193) 0.193| 0.193 ] 0.193| 0.193| 0.193 | 0.193 | 0.193| 0.193] 0.193| 0.193 | 0.193 | 0.193
D.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465] 0.465| 0.465| 0.465
0.269] 0.269| 0.269| 0.269 0.269| 0.269| 0.269] 0.269 ] 0.269] 0.269 | 0.269 ] 0.269 | 0.269 | 0.269
2.666| 2.666| 2.666| 2.666 | 2.666| 2.666 | 2.666 | 2.666 | 2.666 | 2.666 | 2.666 | 2.666 | 2.666 | 2.666
0.541| 0.541| 0.541] 0.541| 0.541| 0.541] 0.541 ] 0.541 | 0.541] 0.541 | 0.541 ( 0.541 | 0.541 | 0.541
2.241| 2.2a1 | 2.2 | 2.2m | 2.2m | 2.241 ) 2.241 ) 2.241 | 2.241 | 2.241 | 2.241 | 2.241| 2.241 | 2.241
0.309] 0.309| 0.300] 0.309 | 0.309| 0.309 | 0.309{ 0.309 | 0.309( 0.309| 0.309| 0.309| 0.309 ] 0.309
3.286) 3.286| 3.286 | 3.286 | 3.286| 3.286 | 3.286 | 3.286 | 3.286 | 3.286 | 3.286 | 3.286 | 3.286 | 3.286
1.6581 31.658 | 31.658 | 31.658 ] 31.658 | 31.658 | 31.658 | 31.658 | 31.658 [31.658 31.658 | 31.658 | 31.658 | 31.658
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NAVTRAEQUIPCEN IH-262
TABLE 23. TIME FRAME ANALYSIS ~ SYNTHETIC
TARGET (XEROX 550)

20 21 22 23 24 25 26 27 28 29 30 31 32
0]11.060 | 11.060 [11.060 | 11.060 [ 11.060 |11.060 {11.060 [11.060 |11.060 {11.060 {11.060 {11.060 |11.060 ;
2 0.232 0.232 0.232 0.232 0.232 0.232 0.232 0.232 0.232 0.232 0.232 0.232 0.232 ;
2 1.042 1.042 1.042 1.042 1.042 1.042 1.042 1.042 1.042 1.042 1.042 1.042 1.042 |
0 0.850 0.850 0.850 0.850 0.850 0.850 0.850 0.850 0.850 0.850 0.850 0.850 0.850
2 0.232 § 0.232 0.232 | 0.232| 0.232 | 0.232 | 0.232 | 0.232 | 0.232 | 0.232 | 0.232| 0.232| 0.232
&1 3.326.1 3.326] 3.326 ] 3.326 1 3.326 1 3.326 3.326 3.326 | 3.326 ] 3.326 3.326 3.326 3.326
2 1.082 1.082 1.082 1.082 1.082 1.082 1.082 1.082 1.082 1.082 1.082 1.082 1.082
2] 0.232 10,232} 0.232 1 0.232 0.232 | 0.232 | 0.232 0.232 0.232 | 0.232 | 0.232 ] 0.232 0.232
8| 2.048 2.048 | 2.048 | 2.048 | 2.048 { 2.048 | 2.048 | 2.048 | 2.048 | 2.048 { 2.048 | 2.048 Z.048
4 1.584 1.584 1.584 1.584 ].584 1.584 1.584 1.584 1.584 1.584 1.584 1.584 1.584
3] 0.193 ] 0.193 | 0.193 ] 0.193 | 0.193 ]| 0.193 0.193 | 0.193 ] 0.193 ] 0.193 | 0.193 | 0.193 0.193
i5 0.465 0.465 0.465 0.465 0.465 0.465 0.465 0.465 0.465 0.465 0.465 0.465 0.465
9 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.269 0.269
6 2.666 2.666 2.666 2.666 2.666 2.666 2.666 2.666 2.666 2.666 2.666 2.666 2.666
| 0.541 0.541 0.541 0.541 0.541 0.541 0.541 0.541 0.541 0.541 0.541 0.541 0.541
| 2.241 2.241 2.241 2.241 2.241 2.241 2.241 2.241 2.241 2.241 2.241 2.241 2.241
9 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309 0.309
6 3.286 | 3.286 ] 3.286 | 3.286 3.286 ] 3.286 | 3.286 3.286 3.286 | 3.286 3.286 3.286 3.286 1
8 131.658 {31.658 | 31.658 ]31.658 |31.658 |31.658 |31.658 |31.658 | 31.658 |31.658 |31.658 | 31.658 | 31.658
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