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SECTION 1 - SUMMARY

1.0 PURPOSE

The purpose of this report is to document the results of the AIRNET/ATAC II
test activities which were conducted at the Ft. Rucker Aviation Training facility during
vt!:lgerioda of 8 Feb. - 12 Feb. 1993, and 9 Aug. - 18 Aug. 1993. The first period of

ification was an informal test period in which the AIRNET Upgrades were verified at
the Ft. Rucker training facility on the actual RWA training iguration. The second
period of verification consisted of formally verifying the AIRNET Upgrades in
conjunction with the merge of the upgrades on the ATAC II baseline. The G%vemment
witnessed the formal verification period and this rt formally documents those
events pertinent to this Delivery Order. The AIRNET RWA Acceptance Test Plan, dated
1 Nov., 1992, and the System Integration Plan for the RWA Aimet Aeromodel and
Weapons Model Merge With The ATAC 11 Baseline, dated 26 April, 1993, describe in
detail the tests and integration process implemented for completion of this effort. The
test was considered successful with only eleven (11) discrepancies noted, none critical,
and the new baseline was deemed acceptable and ready for operational use at the Ft.
Rucker training facility. Figure 1.0-1 reflects the major components of the Ft. Rucker
training facility configuration. The Digital Message Communications Console (DMCC)
was nor directly connected to the SIMNET network during this test. Only six of the
eight RWA units were available during the formal test verification phase at the Ft.
Rucker facility.

SIMNET ETHERNET

OMCC
SUN
162

Figure 1.0-1 Combined MIPS/MASSComp
MCC and RWA Configuration
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1.1

The following documents are applicable to the extent referenced herein and
where not specifically referenced are as sources of additional information.

a. Recommended Spares and Support Equipment, DI-V-30801.

b. MCC Operator's Manual, DI-MISC-80711.

¢. AIRNET Data Handbook, March 14, 1986.

d. System Specification for the Rotary Wing Aircraft AIRNET

Aeromodel and Weapons Model Conversion, dated 6 June 1992.

Statement of Work for the m.:isition of Rotary Wing Aircraft
AIRNET Upgrades, dated 30 March 1992.

DI-DRPR-81002, Developmental Design Drawings and Associated
Lists.

AIRNET RWA Acceptance Test Plan, dated 1 Nov. 1992.

ADST/AIRNET RWA Test Procedures (ADST/WDL/TR-92-003029):
1) Procedure No. Exercise "A", Witness Dated 8-18-93.
2) Procedure No. Exercise "B", Witness Dated 8-18-93.
3) Procedure No. Exercise "C", Witness Dated 8-18-93.

Software Requirements Specification for the Air to Air Combat
(ATAC II) AIRNET Experiment, Rev. 2.0, dated 4 Oct. 1992.

System Integration Plan For The Rotary Wing Aircraft Airnet
Aeromodel and Weapons Model Merge with the ATAC I Baseline,
dated 26 April 1993.

12 TESTIDENTIFICATION

There were initially a total of six (6) test cases described in the AIRNET RWA
Acceptance Test Plan. These were identified as follows based on the functions which
were being tested in each and the requirements allocations made to each test case:

™o a0 o

Test Case #1 - MCC Comanche Support Upgrade
#2 - MCC Digital Message/Communications
#3 - RWA Flight Model Upgrade
#4 - Improved Collective Mount
#5 - RWA Weapons Model Upgrade
#6 - Kill Communications

January 20, 1994
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During the process of developing the procedures it became obvious that a
combinf of the test cases in a logical manner could be accomplished to provide for a
more effective and efficient test phase. Therefore, an analysis was performed to
combine the test cases into defined step-bz;atep exercises which would better replicate
training scenarios used during the Ft. Rucker training operations. This analysis resulted
in combining of the above six test cases into three defined exercises.

The exercises and relationship to the test cases were defined as follows:

a. Exercise "A" - Test Cases #1 and #2
b. Exercise "B" - Test Cases #3 and #5
c. Exercise "C” - Test Cases #2 and #4

The requirements allocation for each of the above exercises are listed by test in
Appendix A, and correspondingly identified in each test procedure of Appendix C of
this document. Appendix A also identifies those requirements which were allocated to
the Inspection/Analysis method of verification. The reports supporting the verification
of these requirements are also provided as part of each procedure package in Appendix
C.

All problems were documented through the ADST SP/CR form and provided to
the Government at the end of the test J:eriod. These reports are also provided as
Appendix B of this document and are identified in the corrective action plan in this
document.

1.3 TEST ATTENDEES

The following personnel attended the AIRNET/ATAC II formal tests during the week
of 16 August 1993.

Bryant Lafoy (STRICOM)
Major Hawes (U.S. Army)
Capt. Chunn (U.S. Army)
Capt. Francesconi (U.S. Army)
W.0. Mason (U.S. Army)
John Miller (LTTS)

Jay Anton (LTTS)

Juan Vela (LTTS)

Randy Kubik (LADS)

Joe Almanza (LWDL)
Peter Desmeules (LWDL)
William Jaques (LWDL)

FRTETR e AN o
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14 TEST READINESS REVIEW

The formal tests were preceded by a Test Readiness Review meeting held on 16
August, 1993. Participants were briefed on the following agenda items:

OBJECTIVE

AIRNET/ATAC I ENHANCEMENTS
TEST CONFIGURATION/TEST TOOLS
REQUIREMENTS ALLOCATION
PROCEDURE REVIEW

TEST SCHEDULE

POST-TEST REVIEW ACTIONS

®mpon T

The Collective Mount modification was installed during the February, 93 time
frame and had been in operational use during this interval. A problem had been
identified with its performance and subsequently resolved during tﬁls final test phase.
This problem was documented as SP/CR FTR-1 and closed during this test phase.

The Kill Communications modification was instalied in RWA units 82, 83, and 87
during this test phase. The installation yet to be completed was documented as SP/CR
FTR-10 and reflects that the remaining 7 RWA units require the installation of the Kill
Communications modification.

The allocation of requirements was presented to support the explanation of how
the ATAC II requirements were selected for verification during this effort. All
requirements were verified through either the demonstration/test method or the
inspection/analysis method. The requirements allocated to the inspection/analysis
method were verified through the reports prepared and submitted in conjunction with
each test procedure. The distribution of the requirements over the three exercises were
identified and are presented below in Table 1.4-1:

Table 1.4.1 Exercise Requirements Distribution

Exercise Demonstration/Test Inspection/Analysis
(AIRNET/ATACII)
Regq. Req. (Reports)
"A” 61/29 25(6)
i 270 18(7)
"C" 17/11 12/10(5
TOTALS 120/40 55/10(18

Seven (7) total protlems were surfaced and documented during the pre-formal
test period conducted during week of 9 August, 1993. These problems were identified
and presented at the Test Readiness Review. The seven problems documented prior to
the start of the formal test phase (Table 1.4-2) were as follows:

o SO s e - [ t e Ry

Y s
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Table 1.4-2. Problems Prior to Start of Formal Test Phase

TITLE
Collective Mount
Bad WYSE Terminal
DMCC Termination
30 MM Re-Suppl
20 MM/HYDRA Re-Supply
MIPS SCC Application Size
WYSE Terminal Font

| ovjuf | wlro] —f
E N

The customer requested that an "in-brief” and "out-brief” be conducted prior to,
and upon completion, of each exercise. This was agreed to by all parties and was
adhered to during the formal test phase. A joint agreement was also reached in how to
address the DMCC gortions of the tests. The DMCC functionality is a completely
separate function which would be demonstrated outside the RWA cab units. The
agreement was made to execute the DMCC portion of each test after the RWA portion
of each test was completed. This provided for a smoother test flow and more efficient
test schedule.

1.5 JEST CONDUCT

All tests were formally witnessed by the Government and the user of the
AIRNET RWA training operation. Section 2 of this report describes each test, test
results, and any test anomalies encountered.
The formal test phase was initiated following the TRR on 16 August, 1993. The tests
were conducted in accordance with the following schedule (Table 1.5-1):

Table 1.5-1. Formal Test Phase Schedule

TEST CONDUCTED

Exercise B
Exercise "C"
Exercise "A"
Final Post Test Review

‘ The tests were conducted utilizing the following deliverable software
components (Table 1.5-2):

1994
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Table 1.5-2. Deliverable Software Components

SOFTWARE IDENTIFIER VERSION ID
AIRNET MIPS MCC Phantom 200
200
2.0.0
AL 2.0.0 ,
SIMNET MAC Admin/Log 20.0 | |
ratir ¢ System GT 4.7 (Apr. 9, 1991) |
GT Real Time S/W rttgtr 5.7
Rotary Wing Au'craft (RWA) 1.1.0 J
Digital Message Communications s Conscle (DMCC) 162 i
Missile Server S/W 1.0 (Dec. 11, 1992)

Four (4) more problems were documented as a result of the observed tests and
following discussions at the "out-brief" reviews. They are identified here and described
in more detail, as applicable, in the next Section of this document:

Table 1.5-3. Additional Documented Problems

I FTR-# (SP/CR#) o TITLE

] 8 (209) Minimum Placement Distance

I 9 (211) New RWA S/W not loaded on all units
10 (213) Install Remammgl(xll Comm Mod

I 11 5210) Screen Freeze on Firing HYDRA MPSM

Resolution and closure of all documented problems are provided in Section 3 of
this document.
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SECTION 2 - TEST RESULTS

2.0 AIRNET/ATAC Il FORMAL TEST RESULTS

The AIRNET/ATAC D tests are identified here in the order in which they were
executed. A brief description is ﬂrovided for each test, followed L’ any problems
encountered and a description of the problem. The tests wete ccnducted on 16-17 Aug.
1993, at the Ft. Rucker training facility. All requirements validated during this test
phase are identified in Appendix A of this document. The applicable requirements are
also iderntified in each respective test procedure provided as part of Appendix C of this
document.

2.1 Exercise "B" (Test Cases #3 and #5)

Test cases #3 and #5 were combined to demnnstrate the requirements allocated
to these functions in one exercise. The primary functions allocated to these test cases
were as follows:

a. Test Case #3 - RWA Flight Model Upgrade
b. Test Case #5 - RWA \Veapons Model Upgrade

The test consisted of allocating or:e rotary wing aircrait at a specific location and
establishing the baseline flight and weapons model characteristics. The aircraft is then
"flown"” to a specific location under controlled conditions and weapons fired nating the
characteristics of e wesnons as they are fired. The simulator is then halted to modify
the flight and weapons model files to known values. The tlight path and weapons firing
sequences are then repeated under the same controlled conditions. The difference in the
flight and weapons characteristics between the two "flights” verify that the changes
took effect. This verifies the table driven requirements allowing for the parameters of
these various files to be modified through keyboard input. This test was successfully
completed and all requirements allocated to this exercise were successfully verified.

Problems/Resolutions

None encountered during execution of test steps.
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Test cases #4 and #6 were combined to demonstrate the requirements allocated
to these functions in one exercise. The primary functions allocated to these test cases
were as follows:

a. Test Case #4 - Improved Collective Mount
b. Test Case #6 - Kill Communications

This test consisted of loading the new RWA software on all eight RWA units and
verifying they could all be booted and made operational. Three of the aircraft were
then utilized in testing flight, kill communications, and weapons fire functionality. At
various points throughout the exercise, the aircraft are flown, crashed intentionally, and
reconstituted. The communications function is verified for its various states of
functionality during this test; ON mode, OFF mode, and AUTO mode. The DMCC
portion of this test was conducted out of sequence, at no impact to the test results, and
outside the RWA cab compartments. The DMCC functionality was demonstrated
utilizing one SUN host terminal and three WYSE terminals connected via tneir own
independent network. The resident Missile Server software was also utilized during this
test in demonstrating specific ATAC II requirements related to laser, targeting, and
weapons firing involving two different RWA units. This functionality was not
demonstrated utilizing the SIMNET network during this test.

The portions of this test requiring all eight RWA units were for tae specific
following RWA enhancements:

a. Loading of the new RWA software on all eight units.
b. Installation of the Kill Communications relay switch on all eight units.
¢. Installation of the Collective Mount on all eight units.

Due to the image generation component of two of the eight RWA units not
being available at the Ft. Rucker facility during this time frame, the RWA software was
not loaded cn the two missing units. This anomaly was documented as FTR-9 and is
described below in conjunction with the other problems noted during the execution of
this test.
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Problems/Resolutions
ETR-08 [SP/CR-209)
This anomaly was noted during this test at step 310 of the procedure. The
displacement for two vehicles, when constituted at the same location, is being
rformed at a distance of 20 meters by the AIRNET software. The requirement
.2.1.1.1.13 states that the displacement should be at a distance of 33 meters. After
discussions with the operations personnel it was concluded that the requirement should
be reviewed prior to any planned action on mod:fication to the software. The
Government has accepted the action to review the requirement before any further
direction is provided to resolve this anomaly. This anomaly has been categorized as a
minor discrepancy.

Note: Subsequent discussions with the Government in November 1993 resulted in a
requirement change to a separation of 20 meters. The test procedures included in this
document have been change to refleci this distance. : L

This anomaly was noted prior to the actual execution of the test but has been
officially documented as occurring at step 230 of the procedure. The anomaly relates to
the actual activation of all eight RWA untits, as a Comanche simulator, of which only six
were present during the exercise. The two missing RWA units are identified as RWA
uni's ID #84 and #88. The requirement 3.2.1.1.1.10 was therefore only partially verified.
The resolution to this anomaly is for the Ft. Rucker personnel to load the new RWA
software on the two missing units when they are again resident at the Ft. Rucker
facility.

2.3 Exercise "A" (Test Cases #1 and #2)

Test cases #1 and #2 were combined to demonstrate the requirements allocated
to these functions in one exercise. The primary functions allocated to these test cases
were as follows:

a. Test Case #1 - MCC Comanche Support Upgrade
b. Test Case #2 - MCC Digital Message/Communications

The major part of the DMCC functionality was demonstrated during this test.
The portions of the test directly related to the DMCC functionality were conducted
separately from the "in-cab" portions of the test. The modification to the conduct of this
sequence did not affect the results of the test. All remaining DMCC functional
requirements were verified during this test.

: The RWA "in-cab” portion of this test consisted of first placing ammunition and
re-fuel trucks at selected Y:cations. The aircraft is then flown to the selected location
where the re-fueling operation takes place and is verified. The aircraft is then flown to a
designated target location where weapons are fired and e?ended in preparation for
veﬁgl::ﬁon of the re-arming function. The aircraft is then flown to the designated re-
arming location. It was at this portion of the test that the anomaly was detected in
relation to the re-arming of the 20MM HEI and HYDRAS, weapons types, was noted.
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This was officially documented at step 4410 of the test procedure and is formally
documented as FIR-5. Requirement 3.2.1.1.2.1 was onlzcrarﬁally satisfied as a result of
this detected anomaly. Post-test investigations revealed three more anomalies which
have been formally documented as related to the re-arming function. These are
described below.

Problems/Resolutions

This problem was duocumented during the evaluation of the problem associated

with FTR-5. It was noted that selections allowed for loading the ammunition carrier no
longer reflect the selection for the 30 MM ammunition type.
The previous version software allowed for the loading of this type of ammunition and
the selection should have remained for the new release. The software defining this
selection resides in the MASSCOMP MAC SCC console. The impact is that this
ammunition type is not now available for selection when performing the re-supply
function. The aircraft must be reconstituted for re-arming of the aircraft for &xs
particular type of weapon.

. \

FIR-5 (SP/CR-206}

This problem was officially documented at step 4410 of the procedure of this
exercise. The step identifies four ammunition types to be re-armed during the re-
arming process of the vehicle. The re-arming function failed for the 20 MM and the
HYDRA ammunition types. The re-arming process was successful for the Hellfire and
Stinger missile ammunition types. The impact is that the aircraft must be reconstituted
for re-arming of the aircraft for these two types of weapans.

During the investigative efforts for FTR-5, it was noticed that the screen went
into a momentary "freeze”, or hesitation, when the HYDRA MPSM weapons type was
fired. Further investigation revealed that the "in-air" dispersion of the bombs was not
reflected on the screen of the aircraft conducting the firing. The "in-air" dispersion of the
bombs was visible when viewing the firing via another vehicle screen which was
positioned to view the vehicle performing the HYDRA weapons fire. The explosion of
the bombs on the ground was visible as normal for this weapons type.
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SECTION 3 - CORRECTIVE ACTIONS

3.0 ANOMALY IDENTIFICATION

The anomalies previously discussed were separated into two categories. The first
category (Table 3.0-1§,are those anomalies which were addressed by the Ft. Rucker
personnel, with LADS PMO direction, and did not require extensive investigative
efforts. The second category (Table 3.0-2) are those anomalies which required
investigative efforts and were either corrected or left "as is". These actions were
discussed with the Government in November 1993. The corrective actions for all items
are summarized in Table 3-1 in section 3.1. The Field Test Reports and SP/CR's are
listed below for the two categories:

Table 3.0-1. Category 1- LADS PMO Direction

FTR-# (SP/CR#) TITLE
2 (212) Bad WYSE Terminal
7 (208) WYSE Terminal Font
9 (211) New RWA S/W not. 1ded on all units
10 213 Install Remaining Kill Comm Mod

Table 3.0-2. Category 2 - Investigation/Debug Required |

TITLE

30 MM Re-Suppl

20 MM/HYDRA Re-Supply

MIPS SCC Application Size

Minimum Placement Distance

Screen Freeze on Firing HYDRA MPoM
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3.1 STATUS AND CORRECTIVE ACTIONS

The ATP rated Field Test Renorts (FTR) are summarized in Table 3-1 by Sz‘s"tem
Problem/Correction Report (SP/CR). All discrepancies are closed. The Software
Maintenance Manual, and Vol's I and II of the Operators Manual have been updated if
required,to reflect the corrective actions performed. This test report was also updated
to change the test procedure for vehicle separation during placement (SP/CR 209) .
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for the
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' The following tables are referenced below.

EXERCISE "A" REQUIREMENTS MATRIX

Table 3211 - 1
W stem Weapon _Quantity Weapon Weight Notes:
| Hellfire 14¢ 101 lbs. ea.
tinges 18* 22.6 lbs. ea.
L Rocket 62°¢ 20.6 lbs. ea. all 2.75 in rockets
20 mm ammo 500 rounds 112 Ibs. total PIE or HEI

* For a reconnaissance mission 4 Hellfire may be configured with 2 Stinger. When
configuring a maximum missile load the weapon quantitics are exclusive of each other.

Table 3.2.1.1 - 2

Configuration

Weight

Max self deployed

17,174 1bs.

Primary _mission 10,112 lbs.

Empty 7500 Ibs.
Useful load 2612 1lbs.
Internal fuel 1820 Ibs. (230 gals.
Self deploy 7670 lbs. (1180 gals.)
) REQ NO. TITLE REQUIREMENT
3.2.1.1.1.1 Terrain Data Base The MCC shall specify the terrain database
‘ Definition (name and area) to be used by the RAH-66
Comanche simulator.
3.2.1.1.1.2 Simulator Identifier | The MCC shall specify the simulator vehicle
identifier to be utilized by the RAH-66 Comanche
simulator,
3.2.1.1.1.3 Simulator Placement |The MCC shall specify the location and heading
(placement) to be utilized by the RAH-66
Comanche simulator.
3.2.1.1.1.4 Weapons Load The MCC shall support the definition of the
weapons load for the RAH-66 Comanche
simulator.
3.2.1.1.1.5 Weapons Weight The MCC shall impose weight and quantity
and Quantity constraints in accordance with table 3.2.1.1.-1
given below
3.2.1.1.1.6 Defauit Weapons The MCC shall maintain a defauit weapons load
Load which to be used in the event that the weapons
load is not explicitly selected.
3.2.1.1.1.7 Fueling The MCC shall support the fucling of the RAH-66
Comanche simulator.
3.2.1.1.1.8 Fuel Load Constraint | The MCC shall impose a weight litnit on the
allowable fuel load in accordance with table
3.2.1.1.-2,




TITLE

REQUIREMENT

Default Fuel Load
Constraint

The MCC shall maintain a default fuel load which
shall be used in the event that the fuel load is not
explicitly selected.

RAH-66
Configuration

The MCC shall allow the configuration of one to
eight RAH-66 Comanche simulators engaged in
simulated reconnaissance, tactical maneuver, or
battle exercises.

Configuration
Parameters

The MCC shall specify the configuration
parameters for the RAH-66 Comanche simulator

to_include but not _be limited to_the following:

Rearmament

The MCC shall rearm the RAH-66 Comanche
simulator based on current weapons status and
weapons load constraints contained in table
3.2.1.1-1.

Resupply Vehicles

The MCC shall use the same armament resupply
vehicles for the RAH-66 rearmament as those
used for already existing and selectable on the
MCC.

Weapons Load
Request

The RAH-66 Comanche simulator shall inform the
MCC about the current status of weapons load

upon_request .

Rearm Time

The time of transfer of weapons shall be
simulated by the MCC.

Refueling

The MCC shall refuel the RAH-66 Comanche
simulator based on current fuel status and fuel
joad constraints contained in table 3.2.1.1-2.

Refueling Vehicles

The MCC shall use the same armament refueling
vehicles for the RAH-66 refueling as those used

for _ground-based simulators.

Current Fuel Status

The RAH-66 Comanche simulator shall inform the
MCC of the current status of fuel remaining in the

vehicle upon request.

3.2.1.1.2.8

Fuel transfer Time

The time of transfer of fuel shall be simulated by
the MCC.

3.2.1.1.2.10

Placement Upon
Activation

Upon activation the simulator shall appear on the
terrain database at the site of the 8 digit
coordinates entered in the location entry on the
SCC_console.

3.2.1.1.2.11

Default Heading

The MCC shall default the heading to 0 degrees
(Topographic North) shwuld the heading entry be
blank at the time of activation

13.2.1.1.3.1

Terminate Exercise

The MCC shall perform the termination of an
exercise.

3.2.1.1.3.2

Termination
Functions

The MCC shall perform the following during
termination of an exercise:

¢ Send Deactivation Requests to all simulators
¢ Shutdown all Mac Consoles

* Begin_initialization_state
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3.2.1.2.2.1.2 TOC Station The Computer Digital Message function shall
Notification notify the Tactical Operstions Center (TOC) of an
incoming message and place message contents in
the TOC storage gucue.
3.2.1.2.2.1.3 FSE Station The Computer Digital Message function shall
Notification notify the Fire Support Element (FSE) of an
incoming message and place message contents in
the FSE storage queue.
3.2.1.2.2.1.4 TOC Operator The TOC station shall display an incoming
Notification of message icon upon message notification from the
Message Receipt | MCC host. '
3.2.1.2.2.1.5 FSE Operator The FSE station shall display an incoming message
Notification of icon upon message notification from the MCC
Message Receipt host.
3.2.1.2.2.1.6 Message Storage Messages will be automatically stored until either
deleted by a station operator or until the
maximum message storage limits have been
attained.
3.2.1.2.2.1.6.1 |Message Queuing Messages shall be automatically queued upon
receipt for_either the FSE and/or the TOC.
3.2.1.2.2.1.6.2 | Message Quantity The MCC system shall store a maximum of 15
messages each for the FSE and TOC.
3.2.1.2.2.1.6.3 | Most Recent Only the most recent messages each shall be
Messages stored for either the FSE or TOC stations.

3.2.1.2.2.1.6.4

Message Type

Message types received shall consist of either pre
formatted text or free text messages.

The TOC or FSE shall be capable of sending pre
formatted messages to the RAH-66 Comanche
A pre formatted message is any

previously defined message file.

The TOC or FSE shall be capable of sending free
text messages to the "AH-66 Comanche player(s).
A free text message is any message entered by
the station operator within the Access Mode.

3.2.1.2.2.2.1 Pre Formatted Text
See Note (1) Messages
player(s).
3.2.1.2.2.2.2 Free Text Messages
See Note (1)
3.2.1.2.2.2.3 Sending Messages

The TOC and FSE shall allow a message to be sent,

deleted, retrieved for viewing, forwarded,

acknowledged and replied to.

3.2.1.2.2.3.1.1

Retrieve Selected
Message

The station operator shall be able to select any
message for retrieval and display from the

station's _storage queue.

3.2.1.2.2.3.1.2
.| See Note (3)

Retrieve Function
Transition

The operator shall be able to transition to Access
Mode, Reply, Forward, Acknowledge and Delete
from_within_the Retrieve function.

3.2.1.2.2.3.2.a

Message Reply
Function

The reply function shall automatically send
preformatted or frechand messages to the RWA

player whose message has been selected.
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REQ NO. TITLE REQUIREMENT
3.2.1.2.2.3.2.b | Message Reply The operator shall be able to select Access Mode
Function and the Delete fuaction from within thc Reply
function.
3.2.1.2.2.3.2.1 |{Reply to Selected The reply function allows the station operator to
Message send a reply to the originator of the selected
message from the storage queue.
3.2.1.2.2.3.2.2 |Reply Function The operator shall be able to reply to a selected
Message Type message by cither sending a frechand (typed) or
a_preformatted text message.
3.2.1.2.2.3.2.3 |Reply Function The operator shall transition to Access Mode and
Transition the Delete function from within the Reply
function.
3.2.1.2.2.33 Message Forward The forward function shall allow the selected
Function message to be forwarded to the RWA player or
MCC Station. Preformatted or frechand messages
can_be included.
3.2.1.2.2.3.3.1 |Forward Selected The forward function allows the station operator
Message to forward the selected message from the storage
ueue to_another MCC station or RWA player.
3.2.1.2.2.3.3.2 | Forward Function The operator shall be able to forward the selected
Message Type message and include either a freechand (typed)
or_a preformatted text message if desired.
3.2.1.2.2.3.3.3 |Forward Function The operator shall transition to Access Mode and
Transition the Delete function from within the Forward
—1function.
3.2.1.2.2.3.3.4 | Select Access or The operator shall be able to select Access mode
Delete Function and the Delete function from within the Forward
function.
3.2.1.2.2.3.4 Acknowledge Only one Acknowledgment shall be sent for any
Selected Message message in_the storage gueue.
3.2.1.2.2.3.4.1 | Acknowledge The acknowledge function shall automatically
Selected Message acknowledges the selected message from the
storage queue.
3.2.1.2.2.3.4.2 | Acknowledge A preformatted text message will automatically
function message be sent to the message originator acknowledging
type message receipt and display at the receiving
station.
3.2.1.2.2.3.4.3 ] Acknowledge The acknowledge function shall automatically
Function Transition |transition to the retrieve function and display the
selected message unless the message has already
been retrieved (displayed).
-13.2.1.2.2.3.4.3.4 Acknowledge If the message has already been displayed, the
See Note (3) Function Transition |operator shall transition to Access Mode, Retrieve
o:_Delete functions.
3.2.1.2.2.3.5.1 | Message Deletion The station operator shall be able to delete
messages from the station's storage queue.
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3.2.1.2.2.3.5.2 | Delete Function The Delete function shall return automatically to
Transition Access Mode.
3.2.1.2.2.3.6 Send (originate) a The send function shall allow the station operator
Message to originate and send preformatted or freechand
text messages tc an RWA player or another MCC
station.
3.2.1.2.2.3.6.1 }Send Message The send function allows the station operator to
originate a message and send to another MCC
station or to an RWA player.
3.2.1.2.2.3.6.2 | Send Function The operator shall be able to send either a
Message Type freehand (typed) or_a preformatted text message.
3.2.1.2.2.3.6.3 |Send Function The operator shall be able to select Access Mode,
Transition Forward, or Delete function from within the Send
function.
3.2.1.2.3 Segment capability Management Command and Control capability
relationships relationships are not affected by modifications
except as described by the Digital
Message/Communications _cajabilities. |
3.2.1.2.4. Segment External All external interfaces shall remain SIMNET 6.6.1
Interface compliant.
Requirements.
3.2.1.2.4.1 MCC Digital The external interface for the MCC Digital
Message/Comm. Message/Communication Upgrade shall be
. Upgrades External compliant with SIMNET 6.6.1.
Interface
Description
ATAC II
Requirements
3.2.1 ATAS Symbology The RWA software shall be modified to display an
ATAS reticle model in the Out-the-Window
(OTW) views when the ATAS missile is _selected.
3.2.2.1 ATAS Symbology The ATAS reticle shall consist solely of a square
“lock-on” _reticle.
3.2.2.2 ATAS Symbology The ATAS reticle shall exhibit screen dimension
ratios equivalent to that of the 2d overlay sensor
version: horizontal extents occupying ~ 10% of
the horizontal screen space, vertical extents
occupying ~ 13% of the vertical screen space. ‘
3.2.2.3 ATAS Symbology The ATAS reticle shall be emulated as a 3d model
: in_the Dynamic Elements Database (DED).
3.2.3 ATAS Symbology The RWA software shall use the existing ATAS
- lock-on_cone dimensions, i.e. +/- 10 degrees.
3.2.8 ATAS Symbology The RWA software shall use the existing weapons
switchology algorithms.
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TITLE

REQUIREMENT

REQ NO.
3.2.9

ATAS Symbology

The 3d ATAS reticle shall be displayed on the
OTW_visuals only.

3.2.10.1

ATAS Symbology

The RWA DEDs shall be modified to cnntain a
“normal” version of the ATAS reticle in the OTW
DED for use in locking on to targets within a range
of 3.5 km. or less.

3.2.10.2

ATAS Symbology

The RWA DEDs shall be modified to contain a
“modified” version of the ATAS reticle in the
OTW DED for use in locking on to targets beyond
the OTW 3.5 km. visual range. (Note: The
current design concept for the modified reticle is
to have it contain a “black dot” in the center to
signify that it is locked onto a target.)

3.2.10.3

ATAS Symbology

The RWA DEDs shall be modified to contain a
“null” (invisible) version of the ATAS reticle in
the Daylight Television (DTV) / Thermal DED
(Note: The null version for the DTV/Thermal DED
is required in order to avoid having the sensor
inadvertently display the pilots 3d reticle
model.)

3.2.11.1

ATAS Symbology

The 2d ATAS reticle to be displayed in the sensor
channel shall consist of two dashed concentric
squares centered on the sensor line of sight when
the ATAS missile has been selected, but is not
seeking. Neither the aural seek tone nor the
auial lock-on tone will be generated.

3.2.11.2

ATAS Symbology

The 2d ATAS reticle to be displayed in the sensor
channel shall consist of two dashed concentric
squares centered on the sensor line of sight when
the ATAS missile is actively seeking. The aural

seek_tone will be generated.

3.2.11.3

ATAS Symbology

The 2d ATAS reticle to be displayed in the sensor
channel shall consist of two solid concentric
squares centered on the target coordinates when
the ATAS missiie is tracking a target. The aural
lock-on_tone will be generated.

3.2.12

ATAS Symbology

The ATAS reticles (2d in the sensor channel and
3d in the OTW visuals) shall be displayed when
either the pilot or copilot/gunner (CPG) selects

the ATAS missile.

-13.3.1.5

Manned Rotary
Wing Aircraft

A Missile Server shall not be required for
autonomous Hellfire designation (as in the
current implementation) functionality to exist. If
no Missile Server is present, the Hellfire works as

in_the current implementation.
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3.3.1.10 Manned Rotary The SAD menu shall be modified to allow a target
Wing Aircraft UTM grid coordinate to be manually entered as
the Hellfire destination point.
3.3.1.11 Manned Rotary The RWA shall incorporate a random offset,
Wing Aircraft forward of the target UTM grid coordinate, as the
destination point which the Hellfire will fly
toward.
3.31.13 Manned Rotary The Hellfire impact point shall be determined by
See Note (4) Wing Aircraft the laser designation point, whether local
(autonomous fire) or remote.
3.3.1.14 Manned Rotary Automatic range determination shall be
Wing Aircraft displayed as a four digit integer number on the
sensor_display, as in the current implementation.
3.3.1.15 Mann:d Rotary Ranges calculated from target UTM grid
Wing Aircraft coordinates shall be displayed in the format
NXXXX where XXXX is the range to the coordinate
in__meters.
3.3.1.17 Manned Rotary The modes of the Hellfire missiles
Wing Aircraft (primary/secondary) and trajectories (LOBL, LOAL
direct, LOAL high, LOAL low) shall be
implemented only to the extent that they have
been implemented in the current version of the
RWA.
3.3.1.18 Manned Rotary The laer rangefinder/designator symbology shall
Wing Aircraft be displayed in the upper left corner of the
sensor display.
3.3.1.19 Manned Rotary The laser rangefinder mode symbology shall
Wing Aircraft consist of the phrase “RNG".
3.3.1.21 Manned Rotary The laser status symbology OFF/SAFE/ARM shall
Wing Aircraft be displayed in the upper left corner of the
sensor display, beneath the
rangefinder/designator _symbology.
3.3.1.25 Manned Rotary The RWA Hellfire switchology shall remain as it is
Wing Aircraft in_the current implementation.
3.3.1.26.1 Manned Rotary The RWA Hellfire constraint symbology shall
Wing Aircraft consist of a solid “in constraint™ square (as in the
current _implementation).
3.3.1.26.2 Manned Rotary The RWA Hellfire constraint symbology shall
Wing Aircraft consist of a dashed “out of constraint” square, the
same size and shape as the “in constraint”
version.
13.3.1.27 Manned Rotary The RWA Hellfire constraint limits shall remain
Wing Aircraft as they are in the current implementation, i.c.,
+/- 20 degrees.
3.3.1.30.2 Manned Rotary The following shall be modifiable at any time the
Wing Aircraft RWA is in an active.state of simulation: Hellfire
target UTM grid coordinates.
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Notes:

(1) This requirement is satisfied for a single RAH-66 Comanche player. The procedures
verifying this requirement for multiple players may be found in Exercise “C".

(2) This requirement is satisfied for all items listed, with the exception of Airfreme
Time. Refer to AIRNET Inspection/Analysis Report 3 for information related to
satisfaction of the airframe portion of this requirement.

(3) Access Mode is defined as the Message Queue display, and is equivalent to Retrieve.

(4) This requirement is satisfied for local (autonomous) fire only. The procedures
verifying this requirement for remote fire may be found in Exercise “C™.
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REQ NO. TITLE REQUIREMENT Reference
3.2.1.2.1.1 |No Message The MCC Digital Message / 1
Processing Communications function shall
Required operate in a standby state on the MCC
system when message processing is
not _required.
3.2.1.2.1.2 | Transition to The MCC Digital Message / 1
Active State - Communications function shall
Operator Request | transition to the active state upon
receipt of an MCC operator request.
3.2.1.2.1.3 | Transition to The MCC Digital Message / 1
Active State - PDU | Communications function shall
Receipt transition to the active state upon
receipt of an digital message PDU by
the MCC.
3.2.1.2.1.4 | Transition to The MCC Digital Message / 1
Standby State Communications function shall
transition to the standby state when
there is no activity in any of the three
active state modes - receive, send and
access.
; 3.2.1.2.2.1.1] Activation Upon The Receive Mode shall be activated 1
’ PDU Receipt upon receipt of a digital message PDU
‘ by the MCC host.
3.9.1 MCC Comanche The MCC Comanche Support Upgrade 2
Support Upgrade Segment shall be qualification tested
Segment at Ft. Rucker.
Qualification
3.9.1.a MCC Comanche The MCC Comanche Support Upgrade 2
Support Upgrade test shall take place during the
Segment program integration and test phase
Qualification (1&T).
3.9.1.b MCC Comanche The MCC Comanche Support Upgrade 2
Support Upgrade test shall not exceed 2 working days.
Segment
39.1.c MCC Comanche The testing shall demonstrate the MCC 2
Support Upgrade Comanche Support Upgrade provides
Segment the functionality described previously
Qualification in_this document.
3.9.2 MCC Digital The MCC Digital Message / 2
’ Message / Communications Segment shall be
Communications qualification tested at Ft. Rucker.
Segment
Qualification
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|L_REQ NO. TITLE REQUIREMENT Reference
3.9.2.a MCC Digital The MCC Digital Message / 2
Message / Communications Segment test shall
Communications take place during the program
Segment integration and test phase (I&T).
Qualification

3.9.2.b MCC Digital The MCC Digital Message / 2
Message / Communications Segment test shall
Communications not exceed 1 working day.
Segment
Qualification

3.9.2.¢c MCC Digital The testing shall demonstrate the MCC 2
Message / Digital Message / Communications
Communications Segment provides the functionality
Segment described previously in this
Qualification document.

ATAC I

Requirements

3.1.1 General Modifications to “RWA" functionality 4
and capabilities shall be made solely
to the manned vehicle Generic Rotary
Wing Aircraft simulator unless stated
otherwise.

3.1.2 General ATAC software shall not be required 4
to_communicate via the DIS ocol.

3.1.3 General Network communications shall be 4
made using the current
implementation of the SIMNET
protocol.

3.1.4 General Where necessary, extensions to the 4
SIMNET | shall be allowed.

3.1.5 General All software modifications will be 4
made according to the guidelines and
practices of the Kernighan and Ritchie
“C" (K &R ming_language.

3.2.4 ATAS Symbology |The RWA software shail use the 5
existing ATAS lock-on algorithms for
determining which types of entities it
can lock on to.

3.2.5 ATAS Symboiogy |The RWA software shall use the 5
existing ATAS intervisibility

. algorithms.

3.2.6 ATAS Symbology |The RWA software shall use the 5
existing ATAS maximum lock-on
range of 7.0 km.
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° REQ NO TITLE REQUIREMENT Reference
3.2.7 ATAS Symbology |The RWA softiware OTW maximum S
visual range of 3.5 km. shall remain
as its is in current 30 X
3.2.13 ATAS Symbology |The ATAS reticles shall be displayed 5
for all missiles of type “target_guided”
as defined in the RWA data file
“reconfig.rwa”.
3.2.14 ATAS Symbology |The ATAS reticles shall be displayed 5
for any configuration of the RWA
which has selected a “target_guided”
missile type.
3.3.1.12 Manned Rotary The Hellfire range (calculated from the 6

Wing Aircraft

target UTM grid coordinate or from
the laser autorangefinder) shall
determine the initial value for the
Time of Flight (TOF) overlay on the
sensor _ display.

Note: The Inspection/Analysis reports were submitted as an appendix to each respective
test procedure document.
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. EXERCISE "B" REQUIREMENTS MATRBIX
NO. TITLE UIREMENT
3.2.1.3.1 Flight Model The Flight Model Segment Initialization State shall
Initialization State. |be entered during the System Initialization
process after system bootup. System state and
status variables uniquely identify the RWA
AirNet configuration and state.
3.2.1.3.1.1 Flight Controls Initialization of the Flight Controls Mode! Sub-
Initialization. Segment configuration shall be done during this
state upon command from the system.
3.2.1.3.1.1.1 Flight Controls Data |Parameters to be set shall include maximum
pitch, roll and yaw rates, turning radius, flight
controls input sensitivity and profile, physical
constants, ccaversion factors, integration
constants, gains and limits.
3.2.1.3.1.1.1.1 |Flight Controls Data |Data values shall be read from a flight controls
File. model initialization file.
3.2.1.3.1.1.1.2 | Flight Controls Data |The format of the data file shall allow
Format modification_of the data using a text editor.
3.2.1.3.1.2 Flight Dynamics Initialization of the Flight Dynamics Model Sub-
Initialization. Segment configuration shall be done during this
state upon command from the system. During
. this mode , configuration flags and variables are
‘ set which point to specific submodules and data
files for execution and loading.
3.2.1.3.1.2.1 Flight Dynamics Initialization shall include downloading of
Data coefficient tables for the main rotor, fuselage and
stabilizers.
3.2.1.3.1.2.1.1 |Flight Dynamics Data | These values shall be read from a flight dynamics
File. model initialization file.
3.2.1.3.1.2.1.2 |Flight Dynamics The format of the data file shall allow
Data_Format modification of the data using a text editor. ‘
3.2.1.3.1.3 Engine Initialization. | Initialization of the Engine Model Sub-Segment
configuration shall be done during this state
upon _command from the system.
3.2.1.3.1.3.1 Engine Initialization |Initialization shall include downloading of data
tables for the gas and power turbines, fuel
consumption, power output, and acceleration
coefficients.
3.2.1.3.1.3.1.1 |Engine Data. These values shall be read from an engine model
initialization file.
3.2.1.3.1.3.1.2 |Engine Data Format | The format of the data file shall allow
modification of the data using a text editor. |
3.2.1.3.2 Flight Model Run- In this made the Flight model Segment shall be in
Time State. stand-by awaiting RWA AirNet Flight model
activity.
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NO. TITLE REQUIREMENT
3.2.1.3.2.1 Fllgm Model Idle During the Flight Model Idle lnode. the execution
Mode. of the flight model fu
3.2.1.3.2.1.2 Fliﬂn Model Idle Execution shall be started or tcuued from this
Mode Change. mode.
3.2.1.3.2.1.4 Flight Model Idle The modifications shall have no adverse affects
Mode Functionality. lu the Flight Model ldle mode functionality.
3.2.1.3.2.2 Flight Model Execute | During the Flight Model Execution mode, the
Mode. flight_model shall be executed in_real-time.
3.2.1.3.2.2.3 Flight Model Execute | The source of coefficient data shall be table look
Mode Data Sources. Jups.
3.2.1.3.2.2.4 Flight Model Execute | The modifications shall have no adverse affects
Mode Functionality. ]upon the Flight Model Execute mode
functionality.
3.2.1.3.2.2.5 Flight Controls Model | The Flight Controls Model Sub-Segment shall
simulate the flight controls of the aircraft.
3.2.1.3.2.2.6 Flight Dynamics The Flight Dynamics Model Sub-Segment shall
Model provide a simulation of the flight characteristics
of the aircraft.
3.2.1.3.2.2.6.b | Flight Dynamics The simulation shall include portions of the flight
Model envelope including cruise, ascent, descent, hover,
and low-level flight with ground effect.
3.2.1.3.2.3.2 Flight Model Stop The modifications shall have no adverse affects
Mode Functionality. |upon the Flight Model Stop mode functionality. |
3.2.1.3.3 Segment Capability |Flight Model Segment capability relationships
Relationships. shall not be affected by modifications and
restructuring of the flight model functions.
3.2.1.3.3.a Segment Capability | The capability relationships shall remain intact.
Relationships.
3.2.1.3.4 Segment External Flight Model Segment interface requirements
Interface shall not be affected by modifications and
Requirements. restructuring of the flight model functions.
3.2.1.3.4.2 Segment External The interface requirements shall remain intact.
Interface
Requirements.
3.2.1.5 RWA Weapons The intent of the RWA Weapons Model Upgrade
Model Upgrade is to improve the software by making it table
Segment driven.
3.2.1.5.1 Initialize Weapons The Initialize Weapons Segment state is entered
State during the System Initialization process after
system bootup.
3.2.1.5.1.1.1 Guided Missile Trajectory coefficient data associated with guided
. Trajectory Coefficient | missiles shall be loaded at mission initialization.
Data
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3.2.1.5.1.1.2 Guided Missile Trajectory coefficient data files for Guided
Trajectory Missiles shall be in a format which allow
Coefficient Data modification through a standard text editor.
Format

3.2.1.5.1.1.3 Ballistic Missiles Trajectory coefficient data associated with
Trajectory Coefficient | ballistic missiles shall be loaded at mission
Data initialization.

3.2.1.5.1.1.4 Ballistic Missile Trajectory coefficient data files for Ballistic
Trajectory Missiles shall be in a format which allow
Coefficient Data modification through a standard text editor.
Format

3.2.1.5.1.1.5 Ballistic Rounds Trajectory coefficient data associated with
Trajectory Coefficient | Ballistic Rounds shall be loaded at mission
Data initialization.

3.2.1.5.1.1.6 Ballistic Rounds Trajectory coefficient data files for Ballistic
Trajectory Rounds shall be in a format which allow
Coefficient Data modification through a standard text editor.
Format

3.2.1.5.1.2.1 Guided Missiles Guided missile characteristics shall be initialized
Characterization via_data files.

3.2.1.5.1.2.2 Ballistic Missiles Ballistic missile characteriztics shall be initialized
Characterization via data files.

3.2.1.5.1.2.3 Ballistic Rounds Ballistic Rounds characteristics shall be initialized
Characterization via data files.

3.2.1.5.2.4.1 Guided Missile Flyout|Guided Missile Flyout shall utilize new data

strocturc - containing trajectory and control data.

3.2.1.5.2.4.3 Ballistic Missile Ballistic Missile Flyout shall utilize new data
Flyout structures containing trajectory and control data.

3.2.1.5.2.4.4 Ballistic Round Flyout | Ballistic Round Flyout shall utilize new data

structures containing trajectory and control data.

P L
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NO. TITLE REQUIREMENT Reference
3.2.1.3.2.1.1 | Flight Model Idie Integration computations shall be 1
Mode Integration. |pat in a stable state.
3.2.1.3.2.1.3 | Flight Model Idle This mode shall be controlled by the 1
Mode Control. system _executive.
3.2.1.3.2.2.1 | Flight Model Execution shall be stopped from this 1
Execute Mode mode.
Execution.
3.2.1.3.2.2.2 | Flight Model The rate of execution shall be 1
Execute Mode controlled by the system executive.
Execution Rate.
3.2.1.3.2.2.5.3Flight Controls Input shall be used to calculate a 2
Model resultant movement of a control
surface and corresponding output to
the flight dynamics model sub-
segment.
3.2.1.3.2.2.6.¢Flight Dynamics The simulation shall include 3
Model calculation of forces and moments,
equations of motion, weight and
balance, and aerodynamics.
3.2.1.3.2.2.7 | Engine Model The Engine Model Sub-Segment shall 4
provide core engine representation,
torque generation, engine fuel
system utilization, and transmission
representation.
3.2.1.3.2.3 Flight Model Stop | During the Flight Mode) Stop mode, 1
Mode. the execution of the flight model
functions shall be suspended.
3.2.1.3.2.3.1 | Flight Model Stop | This mode shall be controlled by the 1
Mo-'e_Control. system executive.
3.2.1.5.2.4.2 JU " Data Tables |Updates required Modification of 5
the source code shall be limited to
reference data tables containing
dats which is read in via data files.
3.9.3 RWA Flight Model | The RWA Fligh: N\odz] Upgrade 6
Upgrade Segment | Segment shall be qualification tested
Qualification at_Ft._Rucker.
3.9.3.a RWA Flight Model {The RWA Flight Model Upgrade 6

Upgrade Segment
Qualification

Segment test shall take place during
the program integration and test

phase (I&T).
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Report
' N TITLE REQUIREMENT Reference
3.9.3.b RWA Flight Model | The RWA Flight Model Upgrade 6
Upgrade Segment | Segment test shall not exceed 2
valification working days.
3.9.3.¢ RWA Flight Model | The testing shall demonstrate the 6
Upgrade Segment |RWA Flight Model Upgrade Segment
- | Qualification provides the functionality described
previously in this document.
3.9.5 RWA Weapons The RWA Weapons Model Upgrade 6
Model Upgrade Segment shall be qualification tested
Segment at Ft. Rucker.
ualification
3.9.5.a RWA Weapons The RWA Weapons Model Upgrade 6
Model Upgrade Segment test shall take place during
Segment the program integration and test
Qualification ____|phase (I&T).
3.9.5.b RWA Weapons The RWA Weapons Model Upgrade 6
Model Upgrade Segment test shall nct exceed 2
Segment working days.
Qualification
3.9.5.¢ RWA Weapons The testing shall demonstrate the 6
Model Upgrade RWA Weapons Mor'sl Upgrade
Segment Segment provides the functionality
. Qualification described previously in this
document.

Note: The Inspection/Analysis reports were submitted as an appendix to each respective
test procedure document.

A-17




ADST/WDL/TR--93-003274

January 20, 1994

EXERCISE “C” REQUIREMENTS MATRIX

0. TiTLE REQUIREMENT
3.2.1.1.1.10 RAH-66 The MCC shall allow the configuration of one to
Configuration eight RAH-66 Comanche simulators engiged in
simulated reconnaissance, tactical maneuver, or
battle exercises.
3.2.1.1.1.12 Placement Couflict The MCC shall place simulated vehicles in non-
overlapping positions and reposition vehicles
that are located in_ overlappin sitions.
3.2.1.1.1.13 Minimum Placement | The MCC shall resolve the placement such that
Distance the simulators are at least 33 meters
3.2.1.1.2.9 Placement After The MCC shall inform the RAH-66 Comanche
Reconstitution simulator about its new location and heading
lacement) during reconstitution of the vehicle.
3.2.1.2.2.2.1 PreFormatted Text The TOC or FSE shall be capable of sending
Messages preformatted messages to the RAH-66 Comanche
player(s). A preformatted message is any
previously defined message file.
3.2.1.2.2.2.2 Free Text Messages | The TOC or FSE shall be capable of sending free
text messages to the RAH-66 Comanche player(s).
A free text message is any message entered by
the station operator within the Access Mode. ‘
3.2.1.4 Improved Collective |The delivered hardware shall insure that existing
Mount software is compatible.
3.2.1.4.1.5 Compatibility The Improved Collective Mount shall be
compatible with existing generic RWA software. |
3.2.1.4.2 Segment Capability |Improved Colle:tive Mount capability
Relationships relationships are not affected by modifications
and restructuring of the flight model functions.
The capability relationships have remained
intact.
3.2.1.4.3 Segment External Improved Collective Mount interface
Interface requirements are not affected by modifications
Requirements and_restructuring _of the flight model functions. |
3.2.1.6.1 Initialization State The Kill COMM Initialization state places the
communications system into a known state. The
Initialization state has no_modes.
3.2.1.6.1.1 COMM On Variable |[The Kill COMM Initialization shall set the
communications "COMM On" variable to enable
ownsaip two-way communications.
3.2.1.6.2.1 Run Time COMM On|The Run Time COMM On mode shall enable two-
: Mode way communications between the ownship and
other AirNet vehicles.
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REQ NO. TITLE REQUIREMENT
3.2.1.6.2.2 Run Time COMM Off| The Run Time COMM Off mode shall disable two-
Mode way communications between the owaship and
other AirNet vehicles.
3.2.1.6.3.1 Over-ride_On Mode |The “over-ride_on” mode shall disable S/W
control to the communications system and enable
two-wdy communications.
3.2.1.6.3.2 Auto Mode The “auto” mode shall enabl: S/W control of the
communication system.
3.2.1.6.3.3 Over-ride_Off Mode | The “over-ride_off* mode shall disable S/W
control of the communications system and disable
communications to other AirNet devices.
ATAC II
Requirements
3.3.1.8 Manned Rotary The Situation Awareness Display (SAD) menu
Wing Aircraft shall be modified to allow modification of eight
Laser Codes A - H.
3.3.1.9 Manned Rotary The SAD keypad shall allow the user to toggle
Wing Aircraft through the valid laser codes plus the “normal”
rangefinder mode for use by the laser range
finder/designator.
3.3.1.13 Manned Rotary The Hellfire impact goint shall be determined by
See Note (1) Wing Aircraft the laser designation point, whether local
(autonomous fire) or remote.
3.3.1.16.1 Manned Rotary The SAD menu and keypad shall allow the user to
Wing Aircraft select laser code A - H for use as the primary code
by the Hellfire missile.
3.3.1.16.2 Manned Rotary The SAD menu and keypad shall allow the user to
Wing Aircraft select laser ccde A - H for use as the secondary
code by the Hellfire missile. ]
3.3.1.16.3 Manned Rotary The SAD menu and keypad shall allow the user to
Wing Aircraft toggle between primary and secondary laser
codes.
3.3.1.20 Manned Rotary The laser designator mode symbology, consisting
Wing Aircraft of the laser code A - H plus the four digit data
field shall be displayed for 10 seconds, after
which time only the laser code A - H will remain
displayed.
3.3.1.22 Manned Rotary The Helifire laser code A - H shall be displayed
Wing Aircraft near the bottom of the sensor display, in the
same row_ and to the left of the TOF symbology.
.13.3.1.30.1 Manned Rotary The following shall be modifiable at any time the
Wing Aircraft RWA is in an active state of simulation: Laser
code data for laser codes A - H.
3.3.1.30.3 Manned Rotary The following shall be modifiable at any time the
Wing Aircraft RWA is in an active state of simulation: Laser
code to be used by the Hellfire missile
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3.3.1.30.4 Manned Rotary
Wing Aircraft

The following shall be modifiable at any time the
RWA is in an active state of simulation: Laser
code or “normal” rangefinder mode to be used by
the laser rangefinder/designator.

Notes:

(1) This requirement is satisfied for remote fire only.

The procedures verifying this

requirement for local (autonomous fire) may be found in Exercise “A™.
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' Exercise “C™ Requirements Inapection/Analysis Matrix
Report
L_REQ NO. TITLE REQUIREMENT Reference
3.2.1.4.1.1 Smoother The collective shall rotate smoothly 1
Operation around iis pivot axis for all values of
angular velocity anticipated in
normal operations for the entice 459
range of travel.
3.2.1.4.1.2 Friction The friction mechasism shall 1
Mechanism maintain its setting within 10% of
initial pilot adjustment throughout
the entire sortie (provided no
' readiustment is made).
3.2.14.1.3 Continuous Range | The collective friction shall be 1
Adjustment continuously adjustable to provide a
range of 12 to 420 in-lbs of resistive
force in both directions of rotation
throughout the entire range of
travel.
3.2.1.4.1.4 Position Sensing The collective sensing mechanism 1
Mechanism shall increase the ‘ravel of the
position sensing potentiometer by
30%.
3.9.4 Improved The Improved Collective Mount 2
. Collective Mount Segment shall be qualification tested
Segment at Ft. Rucker.
Qualification
3 94.a Improved The Improved Collective Mount 2
Collective Mount Segment test shall take place during
Segment the program integration and test
Qualification phase (I&T).
3.9.4b Improved The Improved Collective Mount 2
Collective Mount Segment test shall not exceed 1
Segment working day.
Qualification
3.94.c Improved The testing shall demonstrate the 2
Collective Mount Improved Collective Mount Segment
Segment provides the functionality described
Qualification previously in this document.
3.9.6 Kitl The Kill Communications Upgrade 2
Communications Segment shall be qualification tested
Upgrade Segment |at Ft. Rucker.
Qualification
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Wing Aircraft

for laser codes A - H to be saved to

disk.

Report
REQ NO. TITLE REQUIREMENT Reference
3J.9.6.a Kill The Kill Communications Upgrade 2
Communications Segment test shall take place during
Upgrade Segment |the program integration and test
Qualification | phase (I1&T).
3.9.6.b Kill The Kill Communications Upgrade 2
Communications Segment test shall not exceed 1
Upgrade Segment [ working 1 day.
Qualification
3.9.6.c Kill The testing shall demonstrate the 2
Communications Kill Communications Upgrade
Ugpgrade Segment |Segment provides the Ffunctionality
Qualification described previously in this
document.
ATAC I
Requirements
3.3.1.1 Manned Rctary The RWA shall be able to check for 3
Wing Aircraft the existence of the Missile Server
on_the simulation network.
3.3.1.2 Manned Rotary The RWA shall listen for an 3
Wing Aircraft acknowledgement from the Missile
Server.
3.3.1.3 Manned Rotary The RWA shall be able to handoff 3
Wing Aircraft simulation of the Hellfire missile to
the Missile Server.
3.3.1.4 Manned Rotary The RWA shall be able to cancel 3
Wing Aircraft handoff of the Hellfire missile to the
Missile Server.
3.3.1.6 Manned Rotary A Missile Server must be present in 3
Wing Aircraft order for remote Hellifire
designation functionality to exist.
3.3.1.7 Manned Rotary Laser Code Data shall be in the form 4
Wing Aircraft of a four digit number with digits
consisting solely of the numbers 1
thru 8.
3.3.1.23 Manned Rotary When laser designating, the RWA 3
Wing Aircraft shall transmit PDUs onto the
simulation network describing the
location being designated.
3.3.1.24 Manned Rotary When laser designating has stopped, 3
Wing Aircraft the RWA shall transmit a PDU onto
the simulation network signifying
this_event.
3.3.1.28 Manned Rotary The SAD sha!l allow laser code data 5
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Report
. REQ NO. TITLE REQUIREMENT Reference
3.3.1.29 Manned Rotary The SAD shall allow laser code data 5
Wing Aircraft for laser codes A - H to be retrieved
from disk.

Note: The Inspection/Analysis reports were submitted as an appendix to each respective
test procedure document.
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SP/CR Form

snmncmon [SiTE: P Pucker
ORIGINATOR: J. Amenza — FTR 04 | DATE: 8/16/93

TITLE: AIRNET ATP: Masscomp SCC Doss not recog 30mm Ammo Resupply

PROBLEM DESCRIPTION:

The ammo tabiles reflected on the MASSCOMP MAC (SCC) software does not contain any reference © the 30MM ammo
type. Therelore, i cannot be seiected for resupply.

PRIORITY PHASE AREA

Serious Official relsase Owmw & sw
SCOPE DO/CONFIGURATION

Subsystem MCC - Masscomp Ofw Oboc
Software:

Hardware:

qPROPOSED SOLUTION: l

Propose fles on Masscomp MAC SCC be modified 10 include 30 MM weapons selection option.

IPART Il RESOLUTION

PROBLEM RESOLUTION:

Appropriste fies modified (comecied). Deacrepancy rescived.

u'rus

ASSIGNEE(S):

STATUS: Cloesd
DISPOSITION: in Baseline
METRIC CATEGORY:

DUE DATE

DATE: 8/30/93

OPEN APPROVAL
NAME:
DATE:

C.M. SIGNATURE
NAME:
DATE:

CLOSE APPROVAL
NAME:
DATE:
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SP/CR Form

SP/CR NUMBER: 208
PART | IDENTIFICATION | SITE: Ft. Rucker
ORIGINATOR: J. Aimenze-FTR 08 | DATE: 8/10/93
TITLE: AIRNET ATP: Masscomp SW does not resupply 20MM or Hydra
PRIORITY PHASE AREA
Serious Otficiel release Oww sw
SCOPE DO/CONFIGURATION
Subeysiem MCC - Masscomp o g Doc

Software:
Hardware:

Masscomp SW does not provide for loading (resupply) of the 20MiM or he hydra weapone.

PROPOSED SOLUTION:

Probiem cocurs because of using the MIPS 1o inielize the simulator. The Mascomp doss not lnow about e inlial
condiions sent out by the MiPs SCC. The Masacomp thinks the initialization vaiue for the apecific weapon type is °0".
Therelore, k will not resupply.

PART H] RESOLUTION

PROBLEM RESOLUTION:
This discrapancy will be rescived as the newer Managers—come on line withing the DIS
Archilecture. No significant site operational impacts are evident. mmbmmmmw
reconstisting the simulator. This has the effect of resupplying on-boerd meeources. MCC  deliverable documents have
been updated 1o reflect the procedure 1 reeupply via reconstitution.
PART (I} STATUS
ASSIGNEE(S): STATUS: Clossd
DISPOSITION: Leave Asls
METRIC CATEGORY:
DUE DATE OPEN APPROVAL C.M. SIGNATURE CLOSE APPROVAL
NAME: NAME: NAME:
DATE: 9/30/93 DATE: DATE: DATE:
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~SP/CR Fom

SP/CR NUMBER: 207
PART | BIDENTIFICATION |SITE: Ft. Rucker
ORIGINATOR: J. Almenze~FTR 00 | DATE: s/16/93
TITLE: AIRNET ATP: MiPS SCC Applicsiion eize
PRIORITY PHASE AREA
Minor Official release sl W
SCOPE DO/CONFIGURATION
Subeystem MCC - Aimet O O0buc
Software: _

The MIPS SCC Soltware no longer will it on one floppy disc. The new aimet soltware application has increased in size and
requires 2 floppy disce and themiow & second drive. '

PROPOSED SOLUTION:
Investigate application size and reconcile the increass in size. Define/Examine allematives.

PART U} RESOLUTION

PROBLEM RESOLUTION:

System is presently working with one floppy. Too meny Macintosh operating aystem flles were added 10 the floppy when it
was inilially st up. The extra fiee were removed and the applicalion now fits on one floppy.
The SoRware Meintenance Menual was updaled 1 define creation of the floppy diso 1o define the correc: flle

OO
ASSIGNEE(S):

STATUS: Clossd
DISPOSITION: Documentation
METRIC CATEGORY:

ODUE DATE OPEN APPROVAL C.M. SIGNATURE CLOSE APPROVAL
DATE: 9/30/93 DATE: DATE: DATE:
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IDENTIFICATION | SITE: R Rucker

E SPICR Form Swoh_wouseR 100

ORIGINATOR: J. Almenza—-FTR 07 [DA‘I’S. 8/18/93

TITLE: AIRNET ATP: Wyse Teaminal Font

PRIORITY PHASE AREA

Minor Otficlal relesse Dww i) sw
COFE DO/CONFIGURATION

Seftware:

Hardware:

PROSLEM DESCRIPTION:
X-Window seever Font is diflerent than the Host DMCC Temninal font.

PROPOSED SOL
' inves:i;ate ¥ appropriale font fle was purchased for the Wyee Tenainel. (PMO hes aclion)

’
!

RESOLUTION:
Font was changed ©o°-adiobe-Smes-r-nomnal--140-°-"-p-i008868-1° on ine 543 of dmeoiguiourcedogon.c

sum

ASSIGNEE(S): STATUS: Closed
DISPOSITION: in Baseline
METRIC CATEGORY:
DUE DATE OPEN APPROVAL G SIGNATURE CLOSE APPROVAL
NAME: NAME: NAME:
ODATE: 9/30/93 DATE: : DATE: DATE:
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morm SP/CR  NUMBER: 209
IDENTIFICATION |SITE: . Rucker
ORIGINATOR: J. Amanze-FTR 08 | DATE: s/16/03
TITLE: AIRNET ATP: Masscomp MCC SW vehicle placement
PRIORITY PHASE AREA
Minor Official release Owme S
SCOPE DO/CONFIGURATION :
Subsystem MCC - Masscomp gil g Bec

Software:
Hardware:

Almet Requirement 3.2.1.1.1.13 statse a minimum vehicle placement sspasiion of 33 meters on inlializalion. The
current separsdion is 20 melers apart.

[Feeeaes o

Review requirement-determine conect separalion distence (20 melers or 33 melers).
Nota: the Aimet test planprocsdure statee 33 m. .

The current sspasiion of 30 melers ie accepiabile 1o the cperalionsl users. The 33 meter requirement was inadvertendy

used rom & requirements document which was developed outside of thie Delivery Order. Tius Almet Funcionsl Spec

:Mulgﬂs only. Since the 20 meter separalion is , and has been, the placement sepastion i ie accepiable ©
opemiional uesrs.

Ferae

ASSIGNEE(S): STATUS: Closed
OISPOSITION: Lesveo As e
METRIC CATEGORT:

OUE DATE OPEN APPROVAL C.M. SIGNATURE CLOSE APPROVAL
DATE: 9/30/93 DATE: DATE: DATE:
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“SP/CR Form

IDENTIFICATION | SITE: FL Rucher

ORGINATOR: J. Amenza-FTR 11 Toats: s/1e/e3

TITLE: ARNET ATP: AWA:Scmen Frostes when fre Hydra

PRIOMTY PHASE AREA

Sedous Oliclal relesse Ow klsw
COrR DO/COMFIGURATION

Subsystem AWA - GT111 Ore L) Bec
Seftware:

Hardware:

When fing e HYDRA MPSM Amane Yype, he scaen does not liect he “W-alv” depersion of he bombe. The scresn
aiso heolates and ireaes for a spit second.

The scren doss reflect the bombe asploding on he ground.

PROPOSRED

iE

[PART s RESOLUTION

Cause of probiem wes In sub_m73.c le. This is read every tme & Hydra ocintis fired. The rouline © seed & dala fle for
e MPSM muniion was in this fls, the fle read opemiion conficted with he real-ime operation of the CIG.

Moved the routine 10 mad the date fle cut of sub_m73.c 1 rea_jwdm.c along with the cher dula fle reads. This causss
e dais s fle  be mad once on inlislization of the eimulation.

PART B} STATUS
ASSIGNEE(S): STATUS: Clossd
DISPOSITION: In Bessline
METRIC CATEGORY:
DUE DATE OPEN APPROVAL CM. SIGNATURE CLOSE APPROVAL
NAME: NAME: NAME:
DATE: 9/30/93 DATE: DATE: DATE:
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—SP/CA Form

SPICR NUMBER: 211
PART | JIDENTIFICATION | SITE: P Rucker
ORIGINATOR: J. Amanza-FTR 00 | DATE: e/16/93
TITLE: AIRNET ATP: SW not tesied on o unie
PRIORITY PHASE AREA
Mior Official relense Cmw K sw
SCOPE DO/CONFIGURATION
Subeystemn RWA - GT111 O ClBec

Hardware:

PROBLEM DESCRIPTION:

The following units were not avallable during the on-elle teet phase for verification of the new RWA SW loed.
GT111 units 889002 and 589003,

Software: FWAAm

*PROPOSED SOLUTION: l

Load new software when units as mads evallable 1o FT Rucker-4his is TBD.

PART ] RESOLUTION

PROBLEM RESOLUTION:
Fully instaliad on these two units and tested. This discrepancy has been compileted by FL Rucker Personnel.

P

ASSIGNEE(S): STATUS: Cioesed
DISPOSITION: Ncw
METRIC CATEGORY:
DUE DATE OPEN APPROVAL C.M. SIGNATURE CLOSE APPROVAL
DATE: 12/30/93 DATE: DATE: DATE:
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mom SPICR NUMBER: 212
PART IR IDENTIFICATION | SITE: F. Rucker

[ORIGINATOR: J. Amenze—FTR 02 [oaTE: s/16/93
ITITLE: AIRNET ATP: Wyse Terminal inop
PRIORITY PHASE AREA
Minor Official release me Osw
SCOPE DO/CONFIGURATION
Unit DMCC O l_:_llloc

Software:
Hardware:

* Wyse Terminal (s/ 0GP11A00167) would not power up correctly. Only makss alismpt, screen remaine dark.
Wyse terminale.

PART IIf RESOLUTION
IPROBLEM RESOLUTION: |
sentout for repeir. Repairs have been completed; terminal has been mtumed 10 Rt Rucker and was tested

OBLEM
Terminal was
and accepied.
Power cords were provided anc missing keyboard cord replaced.

PART [/ STATUS
ASSIGNEE(S): STATUS: Clossd
DISPOSITION: None
METRIC CATEGORY:
DUE DATE OPEN APPROVAL C.M. SIGNATURE CLOSE APPROVAL
DATE: 9/30/93 DATE: DATE: DATE:
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~SP/CR Form SPICR_NUMBER:
PART | JIDENTIFICATION | SITE: FL Rucker
ORIGINATOR: J. Aimenza-FTR 10 | DATE: s/16/903
TITLE: ARNET ATP: IGI Comm Relay SW inop
PRIORITY PHASE AREA
Minor Officiai release ny (]
SCOPE DO/CONFIGURATION
Unit FINA O ) Boc
Software:
Hardware:

|

PROBLEM DESCRIPTION:

The “2 Comm Relay Switch hes nat been inetalied in the following units:
81, 84, 85, 08, 80

PROPOSED SOLUTION:
Iinstall Kl Comm Hardware in remaining units.

PART II] RESOLUTION

PROBLEM RESOLUTION:

Ft Rucker personnsl installed the hardware in the remaining unite~ compiete week ending 21 Aug 93.

sn'rus

ASSIGNEE(S): STATUS: Ciosed
DISPOSITION: Nore
METRIC CATEGORY:

DUE DATE OPEN APPROVAL C.M. SIGNATURE
NAME: NAME:
DATE: 8/31/93 DATE: DATE:

CLOSE APPROVAL
NAME:

DATE:
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SP/CR Form SP/ICR NUMBER: 214

PART | JIDENTIFICATION | SITE: Ft Rucker

ORIGINATOR: J. Aimenza—FTR-1 | DATE: 8/16/03

TITLE: AIRNET ATP: Collective Mount

PRIORITY PHASE AREA

Minor Official release K u Osw
SCOPE DO/CONFIGURATION

Unit AWA COrw [Jooc
Software: o -
Hardware:

When puling up on the collective mount , the disiances are inconelstent from unit 1 unit.

Inetall originel *pots® un collective mount mechanism.

Has already been accompiished on units 81 and 83

PART i1 RESOLUTION

PROBLEM RESOLUTION:

Replaced new "pots’ in collective mount mecheniem with the original ‘pots’. Compieted 21 Aug 93.
m\ws

ASSIGNEE(S): STATUS: Clossd

DISPOSITION: in Baseiine
METRIC CATEGORY:
OUE DATE OPEN APPROVAL C.M. SIGNATURE CLOSE APPROVAL

DATE: 8/31/93 DATE: DATE: DATE:
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5%“ Fonn SP/CR NUMBER:

218

ATION | SITE: Pt Rucker

‘
ORIGINATOR: J. Amenze-—-FTA-3 ] OATE: 8/12/93

TITLE: AIRNET ATP: DMCC X-Window sppiication crashae.

Hardwoare:
PROBLEM DESCRIPTION:

The DXACC X-Window epplication crashes with & segmentation fault in routine.
X Wiazt 0 Application Context ().

This cccurs randomiy--not consistent.

PRIORITY PHASE AREA

Miner Officiai releass () i sw
SCOPE DO/COMFIGURATION :
Subeystemn oMOC Orw l;] Doc
Software:

ocoured.

Message in queue are lost.

HPROPOSED SOLUTION: l

Thie problem is not n-crestable. Recovery process is 10 reboct the DMCC Kost and / of terminal where the lemminalion

Suspect this might bs due 10 network loading. Recommend the DMCC X-Terme be on a separate sthemet.
ic thompson.

IPART I} RESOLUTION
PROBLEM RESOLUTION:

Problem could not be duplicated.

snrus

ASSIGNEE(S): STATUS: Closed
DISPOSITION: Not Reproducible / Can't Fix
METRIC CATEGORY:
DUE DATE OPEN APPROVAL C.M. SIGNATURE CLOSE APPROVAL
NAME: NAME: NAME:
DATE: 9/30/93 DATE: DATE: DATE:
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LORAL

3200 Zanker Rd. Procedure No. EXERCISE "A'
P.0. Box 49041 TEST CASES 1 & 2
San Jose, CA 95161-8041

CDRL NO. A009

1.0 SCOPE

This document establishes the test procedure for demonstrating the capabilities as described by the
requiremants listed in Section 5.0 of this document. This test procedure provides for demonstrating
Tast Cases No. 1 & 2 as described in the AIRNET RWA Acceptance Test Plan and missile firing
capabilities of the ATAC || RWA. Test cases 1 & 2 were combined to be efficiently demonstrated in
one exercise, Exercise "A°, as performed during this test.

2.0 APPLICABLE DOCUMENTS

The following documents of the issue shown form a part of the test procedure to the extent specified
herein.

a. Recommended Spares and Support Equipment, DI-V-20801
b. MCC Operator's Manual, DI-MISC-80711
c. AIRNET Data Handbook, March 14, 1986.

d. System Specification for the Rotary Wing Aircraft AIRNET Aeromodel
and Weapons Model Conversion, dated 6 June 1992,

e. Statement of Work for the Acquisition of Rotary Wing Aircraft AIRNET
Upgrades, dated 30 March 1992.

f. AIRNET RWA Acceptance Test Plan, dated 1 Nov. 1992.
g. DI-DRPR-81002, Developmental Design Drawings and Associated Lists.

h. RWA System Integration Plan, August 5, 1992.

i. Software Requirements Specification for Air to Air Combat (ATAC) Il Airnet
Experiment, Revision 2.0, 4/10/92

3.0 JEST ENVIRONMENT REQUIREMENTS

3.1 Jest Conditions - Unless otherwise directed, tests shall be performed under ambient

laboratory conditions of pressure, temperature, and humidity provided that the temperature is
within the range of plus 10 io 40 degrees Celsius.

3
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3.2 Tast Witnessing - Tect withessing shall be provided by a representative of the LORAL WDL
Quality Assurance and a designated representative of the recsiving organization.

3.3 Measuramaenta - Performance measuremenis are not applicable to this systemn level test but
observations for validation of expected resuits will be recorded as specified in the test procedurs.

34 Iolerance - Tolerance measurements are not applicable to this system level test. The
tolerances used in the procedures ara guidelines and not related to satisfying specific tolerance
requirements.

4.0 JEST PREPARATION

4.1 Jest Configuration - The following diagram reflects the hardware configuration required for
this test. This test configuration is based on the San Jose System Development Facility (SDF) and
may require modification when the test is executed at the Ft. Rucker facility. The basic components
reflected in this block diagram are required at either facility in support of the execution of this
tost.

Appletalk Network

O |
: 3 )
Admin/ SIMNET . MASS
Log C Bidge |4 cowp
D. I SIMNET‘Ememofowk I D
RWA Shiva MIPS g::c l
: X-ToC
AIRNET | (x-FsE
puds ,
X-AWA

Figure 4.1 - 1 Required System Components
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The software configuration required for this test is as follows:
Soltware Version
o SIMNET Masscomp MCC 2.0.0
o SIMNET Mac SCC 2.0.0
¢ SIMNET Mac AdminAog 2.0.0 !
¢ AIRNET MIPS MCC Phantom 2.0.0
o AIRNET Mac SCC 1.0.0
¢ GT Operating System GT 4.7 Apr. 9 13:35:35 POT 1991
¢ GT Real Time Soltware ritgtrs.7
¢ Rotary Wing Alrcralt (RWA) 1.1.0
+ Digital Message Communications 1.6.2

4.2 System Sefup
The system set up procedures for this test are shown in Tables 4.2 - 1 through 4.
Table 4.2 - 1 Rotary Wing Aircraft Simuilator Set Up

Action (

Boot the RWA GT-111 Simulator ()
Verily the GT Operating System as GT 4.7 ()
Downiload the RWA executable and data files ()
Calibrate the RWA simulator ()
Verify that the collective mount is in its most downward position ()
Verify that the weapons arming switches are in the armed position ()
Initiate the real-time simulation software ()

()

initiate the RWA executable with parameter file Knox.par, keyboard control,
exercise number 1, and no missile server
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r~~ Table 4.2 - 2 AIRNET Managen:«.. . Command and Control Console Set Up
|‘I' Actiop (V)
Download the MIPS Phantom process and data files

Load the Mac System Control Console software

initiate the network process '
Initiate the MIPS Phantom process using the Fort Knox Data Base
Initiate the AIRNET MCC System Control Console Software

)
)
)
)
)
)

P Y T S N

Set up the AIRNET MCC 1o utilize the network

Table 4.2 - 3 SIMNET Management, Command and Control Console Set Up

Actlon (¥)
Load the Mac System Control Console software (

Load the Mac AdminJ/Log Console software (
‘a Initiate the SIMNET MCC System Control Console Software (
Initiate the SIMNET MCC Administration/Logistics Software (

(

- e S’ S

Initiate the MASSCOMP MCC process

6
(CA-6]




e e |
ADST/WDL/TR-92-003029

Table 4.2 - 4 Digital Message Console Set Up
® Actlon
initiate the DMCC software
Initiate a user interface for the TOC, FSE and RAH-66
| Log into a console as the TOC, exercise number 1

- e e e

Log onto the network, and set up addressees of FSE and RAH-88, a CEOI List of
TOC and RAHTOC, and locations of ES960645 and ES967650

Log into a console as the FSE, exercise number 1 (

Log onto the network, and set up addressees of TOC, ARAH-86 and RAHTOC, aCEOl ( )
List of FSE, and a location of ES979700

Log into a console as the RAH-66, exercise number 1 { )
Log onto the network, and set up addressees of TOC and FSE, a CEOI Listof RAH- ( )
66 and RAHTOC

4.3 Test Requirements
% The technical capabilities and skills required for this test are as follows:

¢ The optimum number of personnel for the conduct of this test is three (3); however it is possible
to conduct this test with a single individual.

¢ The tester(s) are familiar with the operation of the RWA, including its Pilot and Co-PiloV
Gunner positions.

¢ The tester(s) are familiar with the operation of the AIRNET (MIPS-based) MCC.
e The tester(s) are familiar with the operation of the SIMNET (Masscomp-based) MCC.
¢ The tester(s) are familiar with the operation of the DMCC.

7
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6.0 IEST PROCEDURE

Appendix A of this document, Exercise A" Requirements Matrix, identifies the requirements o be
validated during the execution of the test procedure as provided in this section. This step-by-step
procedure provides for an indication on the success or failure of each step as it is executed.

5.1 Iesat Description - The basis for this test procedure is a simple exercise scenario and its set
up. This scenario incorporates an RAH-66 Comanche into the existing AIRNET capabilities. A top
level description of the exercise follows.

The RAH-66 takes off from a point to the rear of the Battalion Headquarters, flying
to a point North where refueling takes place. The aircraft takes off again heading
towards a target area designated by the FSE who has fired on the target and requested
RAH-68 support. The RAH-66 fires on the target, then returns to an area near
Battalion Headquarters for rearming. Digital messages are transmitted/received
throughout the scenario.

5.2 Test Procadures - The test procedures which follow demonstrate requirement satisfaction
while verifying the use of an RAH-66 Comanche within the existing AIRNET system.
After each step is performed, mark the status of the action as:
$ - Satisfactory with no anomaly.
SA - Satisfactory with an anomaly indicated and documented.
U - Unsatisfactory with an anomaly indicated and documented.
Notes:

(1) Requirements shown in standard face type are partially satisfied at the point within the
test that they are referenced.

{2) Requirements shown in bold face type are wholly satistied at the point within the test that
they are referenced.

(3) References to 8B FRED are to a specific simulator located at the Loral WDL SDF. Should
this test be run elsewhere, 8B FRED references should be replaced with any like device
available at that facility.

{4) References to a Battlemaster password of *foozball" are specific to the Loral WDL SDF.
Should this test be run elsewhere, the correct Battlemaster password must be used.

(5) This procedure does not attempt to follow standard Army operating procedures.

(6) This exercise is assumed to be exercise 1.

8
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5.2.1 SetUp Exercise at AIRNET System Control Consola - The steps in this subparagraph consist
ol instructions for initializing the exercise number, the role of the Management, Command and
Control Console, and the exercise’s geographic area.

Step  Qperator/System Action

10

20

30

40

5.22 Set Up the RWA Simuiator as an BAH-66 Comanche
of instructions for initializing a Fully Reconfigurable Device (FRED) as an RAH-66 Comanche.

At the Airnet SCC, start the
exercise initialization process by
clicking on the START button.

Verily that the MCC is
participating in Exercise 1.

Select the default role of the MCC to
be US.

Verify that the terrain to be used
for the exercise is Fort Knox
8/14/90, SW corner:
ES450550, NE comer:
FT200050

Go 1o the NEXT menu.

Step  Operator/System Action

50

60

70

Select the Simulator Allocation
Option and GO to the next menu.

Highlight a FRED (SDF - 8B Fred)
entry and click on the ALLOCATE
button.

Assign the entity to A Company by
double clicking on US Army, then
223rd Attack Helo Battalion, then
A Company.

Expected Reauit

A display appears showing the
exercise number, the MCC role,
and the temrain ©© be used in the
exercise.

The MCC is participating in
Exercise 1.

The display shows the default MCC
role to be US.

An Overview menu is displayed
showing the following selectable
options:
Simulator Allocation
Simulator Activation
Command Post Initialization
Service Element Initialization
Battlemaster
*3.2.1.1.1.1

One
rajlim il
S SA v

wB\m&\m@\
2] #[1 =[]
<0 <0 <0

- The steps in this subparagraph consist

Expected Resuit

A display appears showing the
simulators available for allocation,
including one or more FRED
simulators.

*3.2.1.1.1.2

A display appears allowing element
assignment.

The display shows the entity to be
assigned to A Company.

Status

o& One@

N

C1
U

4

f

#]

]
U
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90

100

110

120

130

140

150

Click on the ASSIGN button.

Click on the Overview button.

Select the Simulator Activation
Option and GO to the next menu.

Activate the simulator in A
Company by double clicking on US
Army, then 223rd Attack Helo
Battalion, then A Company.

Set a default location of ES950550
and verify that the default force is
US. Go 1o the NEXT menu.

Highlight the 8B FRED entry by
clicking on the entry and go to the
NEXT menu.

Customize 88 FRED with a tail
number of 3, a location of
ES95026002, an alignment of US,
a maintenance status of New, and a
vehicle type of RAH-66 Comanche.

Verify that the default weapons load
is:

4 Hoellfire Missiles

2 Stingers

0 Hydra 70 M151 (10 Ib.)
320 Rounds 20 mm HEI

0 Round 20 mm PIE

ADST/WOL/TR-92-003029

A display appears showing the
simulators available for
activation, including 88 FRED
which is now shown as assigned to

A Company, Sut not yet placed.
The Overview menu is displayed.

A display appears allowing
simulator activation.

The display shows the simulator o
be activated in A Company.

A display appears showing the
activated simulators (8B FRED

i o A Company, not placea)
*3.2.1.1.1.3 (!ocatiun)

A display appears allowing
simulator customization.

The display reflects the custom
selections. Note that the display
allows specification of a heading.
*3,2.1.1.1.3

*3.2.1.1.1.11 (tail #, maint.
status)

*3.2.1.1.2.11 (def. heading)

The display reflects the defauit
weapons load. The weapons load is
within the quantity and weight
requirements as noted below:

4 Hellfires @ 101 Ibs. ea.

2 Stingers @ 22.6 Ibs. ea.

320 Rounds HE! @ 0.224 Ibs. ea.

Fuel @ 1690 Ibs.

2 man crew @ 200 Ibs. ea.

Aircraft @ 7500 lbs.
t+ + + ¢+ >+ 3+ + ¢t -+ 1+ 4 1+ 4+ £ 4+ £+ + 1+
Total Weight: 10,110.88 Ibs.
*3.2.1.1.1.5 (weapons wt.)
3.2.1.1.1.6

= O
SA

e[ ¢[] ¢]
<0 <[] <0

o]
=

OB, B, eBed B
20

¢
<]

B
2]
(]
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160

170

180

190

200

210

220

230

240

250

260

270

Verily that the defauit fuel load is:

1690 Ibs. (260 gals.)

Salect the fuel entry and specify a
fuel load of 1900 Ibs. '

Seluct the Hoellfire missiles ontry
and specify a weapons load of 16.

Select the Stinger entry and
speclly a weapons load of 22.

Select the Hydra 70 M151 (10
ib.) entry and specify a weapons
load of 78.

Select the 20 mm HEI entry and
specify a weapons load of 600
rounds.

Select the ACTIVATE button.

Click on the OK button.

Select the fuel entry and specify a
fuel load of 1600 Ibs.

Select the ACTIVATE button.

Click on the OK button.

Select the 20 mm HEI entry and
specify a weapons load of 360
rounds.

ADST/WOL/TR-92-003029

The display reflects the default
fue! load. The fuel ioad is within
the weight constraints of 1820 Ibs.
(280 gals.).

*3.2.1.1.1.8 (fuel wt.)
*3.2.1.1.1.9

The display reflecis a fuel entry
of 1900 fbs.

The display reflects a Hellfire
entry of 16.

The display reflects a Stinger
entry of 22,

The display reflects a Hydra entry
of 78.

The display reflects a HEI entry of
600 rounds.

The system displays a message
indicating that an invalid fue! level
value has been entered.
«3.2.1.1.1.8

The display returns to the vehicle
customization display.

The display reflects the custom
fuel selection.
*3.2.1.1.1.7
*3.2.1.1.1.11  (fuel)

The system displays a message
indicating that an invalid number
of 20 mm HEI rounds has been
entered.

*3.2.1.1.1.5

The display returns to the vehicle
customization dispiay.

The display reflects the custom
20 mm HEI selection.
*3.2.1.1.1.4

«3.2.1.1.1.11 (guns)

cifim
SA

¢[] ¢[] =00 ¢0

o <R B

2]
<0

¢
<[]

S

0] ¢

TN

2]
<[]

mB\ mB\

o] 2]
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280

290

300

310

320

330

340

350

360

Select the ACTIVATE button.

Click on the OK button.

Selact the Hellfire missiles entry

and specify a weapons load of 6
Hellfire missiles.

Select the ACTIVATE button.

Click on the OK button.

ok
Select the Stinger entry and
specify a weapons load of 39
Stingers. Hyobe-

Y

Select the ACTIVATE button.

Click on the OK button.

Select the Hydra 70 M151 (10
ib.) entry and specify a weapons
load of 38.

ADST/WDL/TR-92-003029

The system displays a message
indicating that an invalid number
of Hellfire Missiles has been
entered.

*3.2.1.1.1.8

The display returns to the vehicle
customization display.

The display reflects the custom
Hoelifire selection.
*3.2.1.1.1.4

«3.2.1.1.1.11 (ammo)

The system displays a message
indicating that an invalid number

of Stinger-Missiles has been
entered. Hyslra. Rockats

*3.2.1.1.1.5

The display returns to the vehicle
customization display.

The display reflects the custom
Stinger selection.
3.2.1.1.1.4

*3.2.1.1.1.11 (ammo)

The system displays a message
indicating that an invalid number

of Hydra Rockets has been entered.

*3.2.1.1.1.5

The display returns to the vehicle
customization dispiay.

The display reflects the custom
Hydra selection.

*3.2.1.1.1.4

*3.2.1.1.1.11 (ammo)

= O O
SA

oQ. «Q E
1 ¢}
<0 <0

2]
<[]

0] (]
<0 <]

(RN
2]
<[]

2] #(]
<0 <0
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370 Sealect the ACTIVATE button.

380 Click on the Overview button.

ADST/WDL/TR-92-003029

The display reflects the custom m/ D D

weapons selections. The weapons S SA U
load is within the quantity and
weight requirements as noted
below:

6 Hellfires @ 101 lbs. ea.

2 Stingers @ 22.6 Ibs. ea.

3§ Hydras @ 20.6 bs. ea.

360 Rounds HE! @ 0.224 ibs. ea.

Fuel @ 1600 Ibs.

2 man crew @ 200 Ibs. ea.

Aircraft @ 7500 Ibs.

Total Weight: 10,973.44 Ibs.

A display appears showing the
activated simulatcrs, 8B FRED
assigned to A Company, placed)
After a short time the RWA is
activated as an RAH-66 Comanche,
the image generator visuals and
sound come on.

*3.2.1.1.1.4

*3.2.1.1.1.5 (weapons wt.)
3.2.1.1.1.7

*3.2.1.1.1.8 (fuel wt.)
*3.2,1.1.1.10 (1 sim) See
Appendix A, Note 1
«3.2.1.1.1.11 See Appendix
A, Note 2

The Overview menu is displayed.

5.2.3 Set Up Tactical Operation Center - The steps in this subparagraph consist of instructions for

initializing the Tactical Operation Center.

Step  Operator/System Action

390 Selectthe Command Post
Initialization Option and GO to the
next menu.

400 Select the Tactical Operation
Center (TOC) Option and GO to the
next menu.

Expected Result Statys
heck One
A display appears showing D t]
Command Post selections. S SA U

A Tactical Operations Center D D D
U

display appears. S SA

RN
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° 410 Specily the Tactical Operation
Center's alignment as US, located

the OK button.

420 Click on lhoeﬂ:EEtbuﬂon

Gunnery Targets.
Step QOperator/System Action

430 Select the Battlemaster Functions
Option and GO to the next menu.

440 Enter the Battlemaster password

(foozball) and click on the OK
button.

450 Select the Gunnery Targets Option
and GO to the next menu.

460 Enter the gunnery targets as:
Target 1, Attack RWA, US,
£S979700, Azimuth 0
Target 2, Scout RWA, US,
ES980705, Azimuth 0
Target 3, Tank, US,
ES980710, Azimuth 0
Target 4, Scout RWA, US,
ES980715, Azimuth 0
Target 5, Tank, US,
ES980720, Azimuth 0
Target 6, Tank, US,
ES980725, Azimuth 0
and click on the Overview button.

ADST/WDL/TR-92-003029

A display appears showing the
Command Post selections, the

at ES962648, with a configuration Tactical Operations Center (TOC)
of 4 HUMMVs in a square. Click on selection is greyed out.

The Overview menu is displayed.

Expected Resuit

A display appears requesting the
Battlemaster password.

The Battlemaster Overview menu
is displayed showing the following
selectable options:

Displacement

Reconstitute

Gunnery Targets

Resume [nitialization

End Exercise

A Gunnery Targets list (empty) is
displayed.

The Battlemaster Overview menu
is displayed.

5.2.4 Set Up Targets - The steps in this subparagraph consist of instructions for initializing the

dog
ciff=l=
h‘fgtmgne
cay
OO
S SA UV

oR “B,
e[] ¢[]
<0 <0
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5.2.5 Set Up Service Elaments - The steps in this subparagraph consist of instructions for
initializing the Service Elements.

Step
470

480

490

500

510

520

530

540

Qperator/Syatem Action

At the SIMNET SCC, click on the
Start button to begin the
initialization process.

Verify the selections as:

Two forces, each viewing
themselves as US and their
opponents as threat, and the forces
supported by the MCC as Both
forces (local force-on-force). Go
to the NEXT menu.

Verify the geographic area to be Ft.
Knox 8/14/90, €W corner at
ES450550, NE corner at
FT200050. Go to the NEXT menu.

Select/Deselect entries untii only
the Admin/Logistics Center is
selected (denoted by an X in the
box). Go to the NEXT menu.

Select/Deselect entries until only
the Combat Service Support is
selected (denoted by an X in the
box). Go to the NEXT menu.

Specify participation as:
A Company - Defense
B Companv - Offense
C Company - Non-Participant
D Company - Non-Participant
Go to the NEXT menu.

Click on the OK button to start the
initialization process.

Select the Admin/Log Center and
GO to the next menu.

Expected Resuit

A display appeadrs showing the
exercise types allowed.

A display appears showing the
geographic areas available for the
exercise.

A display appears showing the
exercise elements which may be
included in the exercise.

A display appears showing
additional exercise elements which
may be included in the exercise.

A display appears allowing the
specification of participation for
each company.

A display appears allowing
initiation of the initialization
process or parameter redefinition.

An Overview Menu is displayed
with the following selectable
functions:
Combat Service Support
Simulator Allocation
Admin/Log Center
Vehicle Placement
Battlemaster

An AdminJ/Log Center Initialization
display appears.

o o
2]
<

o] o]
<0 <[

8, A 8 4

2]
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550

§60

570

"580

590

600

610

620

630

640

650

680

670

Select the role of the ALOC as
Shared and the ALOC location as
ES964648. Click on the OK
button.

Select the Combat Service Support
and GO 10 the hext menu.

Selact the Supply Depots and UMCP
entry and go to the NEXT menu.

Specily all division and brigade
locations to be ES953643 and go to
the NEXT menu.

Click on the OK button.

Select the Combat Service Support
and go to the NEXT menu.

Select Battalion Combat Service
Support and go 1o the NEXT menu.

Select the train type as Unit Trains
and go to the NEXT menu.

Specify the platoon location as
ES954643 and go to the NEXT
menu.

Select Display Load by Ammo Type
by clicking on the Ammo Type
circle.

Select a vehicle by clicking on a
vehicle entry.

Select the vehicle side as Defense.
Display the initial load details by

clicking in the box containing the
initial ammunition load.

ADST/WDU/TR-92-002029

The dispiay retums 1o the
Overview menu. The Admin/Log
selection is greyed out.

A Combat Service Support
Initialization display appears.

A display appears allowing division
and brigade support areas o be

parameters and invocation of the
initialization process.

The dispiay returns to the
Overview Menu.

A Combat Service Support
Initialization display appears. The
Supply Depots and UMCP selection
is greyed out.

A display appears allowing
selection of the train organization

type.

A display appears allowing
specification of the supporting
platoon’s location.

A display appears showing the
M97_’ ammunition carrier loads.

7
The M97% ammunition carrier
loads are displayed by ammo type.

The vehicle's specific data is
displayed.

The display reflects the side
selection.

A display showing the depot
contents and the vehicle contents is
presented.

=

7]

SA

e(] 2]
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690

700

710

720

730

740

750

760

770

the ammunition carrier by
on

Select the Hellfire ammunition
type from the depot ammunition
selection list.

Enter an amount of 4
and click on the Transfer button.

Repeat the transfer steps for the

following ammunition types:
Stinger Missiles - Load 4
Hydras 70 10 Ib. M151- Load 4
20 mm HE! Rounds - Load 16

Click on the Done button. -

Click on the OK button and go to the
next menu.

Verify that 10 pallet ammunition
carriers are listed and go to the
NEXT menu.

Verify that 10 M973 fuel carriers
are listed and go to the NEXT menu.

Verify that 10 maintenarce teams
are listed and go to the NEXT menu.

ADST/WOL/TR-92-003029

The selected ammunition is
transferred from the truck to the
depot.

The ammunition truck load display
reflects an empty truck.

The Haellifire ammunition type
entry is highlighted.

The specified number of Heilfire
missiles is wansferred to the
ammunition carrier.

The specified number of each
ammunition type is transferred to
the ammunition carrier.

The display returns to the vehicle
specific data display.

The display returns first to the
M977 Ammunition Carrier's
display and then to the Pallet
Ammunition Carriers display.

A display appears showing the
M978 fuel carrier loads.

A display appears showing the
maintenance teams.

A display appears allowing
confirmation or change to
parameters and invocation of the
initialization process.

o O o

S SA v

=0 D
§ SA U
ci=jn
aj=ji=
uji=ji=
cf=j=
cif=ge

U
Iﬁl:ll:l
S SA U
ci=l=
IZ/DEI
S S8SA U
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780 Click on the OK button.
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The display changes to include a

smalier display which states that S
the CSS parameters are being

recorded. This display disappears

after a short time and the display

returns to the Overview Menu. The
display on the Admin/Log console

shows the pallet carriar status.

I
SA

5.2.6 Verify the Aircraft Position and Fly to the Refueling Point - The steps in this subpara- aph
consist of instructions for verifying the positional location of the aircraft at activation and tor

fiying to the refueling waypoint.
Step Operator/System Action

790 At the RWA System Console (gt-
1), enter < (less than sign) to
display the vehicle location at
activation. Record the values
displayed.

X &a01g,19
Y__¥ela.723

800 At the RAH-66 Instrument

Display, verify that the lubber
line (indicates aircraft heading) is
aligned with 0 degrees North.
810 At the RAH-66 softpanel, enter a
waypoint (the refueling location)
at ES956655, and select it for
navigation,

Expected Hesult Status

Check One
The X,Y,Z and UTM coordinates of P_AI ] tl
the aiccraft location are displayed. S SA )
The recorded values are
approximately equivalent to:
ES95026002 => (50020,5020),
UTM 6-digits => ES950600
*3.2.1.1.2.10

The lubber line is aligned with N
(North, 0 degrees). S SA
*3.2.1.1.2.1%

The Situational Display shows a 1
indicating the waypoint position S
relative to the aircraft's current
location and heading (represented

by the center crosshairs). It also
identifies the aircraft's current

position (grid coordinates

ES950600), the bearing to the

waypoint (approx. 7 deg.) and the

range to the waypoint (approx.

5510 m.).

18
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820

le.oﬂmdﬂym’d-?'

dogreee-(NNEYat-arraititadwof~
200 - 250 feet and an airspeed of

80 - 90 knots. Fly until you
reach the waypoint area (grid
coordinates ES956655), and coma
o a hover at an altitude of 100
feet.

ADST/WOL/TR-92-003029

The visual displays show & river
area similar to that shown below.
The waypoint is situated along the
fiver NNE of the “D".

status.
Step
830

840

850

860

870

Operator/System Action

At the TOC DMCC, select the Report
(RPRT) option from tha System
Main Menu (SYS MAIN) by clicking
on the bezel switch.

Select the Request (REQT) message
option by clicking on the bezel
switch.

Select the Address (ADRS) of the
RAH-66 by clicking on the bezel
switch until the ertry is
highlighted.

Select the Type of request being
made as STATUS by clicking on the
bezel switch until the entry is
highlighted.

Send the Request message by
clicking on the Send Routine (SND
ROUT) button.

S

issi : : atug - The steps in this
subparagraph consist of mstructtons for transmcsslon and rocenpt of a digital message requesting

Expected Result

The Report (RPRT) Menu is
displayed identifying the types of
messages which may be sent
{(SPOT, MTO, SHOT, SPLASH, FREE
TXT, REQT, and MOVCMD).

A Request message display appears
showing the entries which may be
made in a Request message.

The RAH-66 address is highlighted.

The request type STATUS is
highlighted.

The button is momentarily
highlighted.

#3.2.1.2.2.2.%7 (TOC, 1 player)
*3.2.1.2.2.2.3 (TOC, send)
*3.2.1.2.2.3.6 (pret-RWA)
#3.2.1.2.2.3.6.1 (RWA)
*3.2.1.2.2.3.6.2 (pref)

'Check One
mlinl=
S SA U

& O O
S SA U
A OO
S SA U
d OO
S SA U
= OO
S SA U
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900

910

920

930

940

Retum o the Message Queue
Display (Access Mode) by clicking
on the CLEAR and RETURN bution,
and then the MSGS button.

Click on the SYS MAIN button.
At the RAH-668 DMCC, verily the

display of an incoming message
deor box

Message of type REQUEST
recsived from TOC

Dismi

and dismiss the ieem by clicking on
the Dismiss button bex

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Select the Request message
received from the TOC by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Retrieve and display the Request
message by clicking on the READ
button.

Verify the message contents:
REQUEST REPORT ROUTINE

SENDER TOC
SENT TO RAH-66
FWD BY

MSG SENT (dateftime)
XMIT LCN

XMIT ALT 0 FEET

REPORT DESIRED STATUS

where date/time is of the format
26 1745 JUNE 95

ADST/WDL/TR-92-003029

- The display returns 10 the Message

Queus Display, which shows an
emply queue.
03.2.1.2.2.3.6.3 (Access Mode)

The display returns 1o the System
Main Menu (SYS MAIN).

disappears.
©3.2.1.2.2.1.6.4 (pref)

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 1 routine Request
Message from the TOC.

The message enlry is highlighted.

The selected message is displayed
and the message is acknowledged at
the TOC.

*3.2.1.2.2.3.1.2 (ack)
*3.2.1.2.2.3.4.3

The message content is as specified.

oo
SA U
r/fmim

¥
e fym

V)
= OO
S SA U
A 0OoO
S SA U
IZ!/EID
S SA U
t_:v'fl:l:]
S SA U
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950

960

970

980

990

1000

1010

1020

Retumn 1 the Message Queue
Display (Access Mode) by clicking
on the Read button.

Click on the SYS MAIN button.

At the TOC DMCC, verify the
display of a Message
Acknowledgment

Message Acknowledged by RAH-66

and dismiss the Jeep by clicking on
the Dismiss button. ®<x

At the RAH-66 DMCC, select the
Message (MSGS) option from the
System Main Menu (SYS MAIN) by
clicking on the beze! sviitch.

Seler: the Request Message
received from the TOC ' ¥ clicking
on the PREV/NEXT bezel switches
until the entry is highlignted.

Retrieve and display the Request
message by clicking on the READ
button.

Click on the SYS MAIN button.
At the TOC DMCC, verify that a

second acknowledgment message is
not sent.

ADST/WDUL/TR-92-003029

The display retums 10 the Message E(EI l:l

Queus Display. The queue shows 1
routine Request Message from the
TOC

3.2.1.2.2.3.4.3.a (Access &
Retrieve Mode)

The display returns to the System
Main Menu (SYS MAIN).

Thommaooadtm\mdgnm

disappears.
*3.2.1.2.2.2.3 (TOC, ack)

*3.2.1.2.2.3.4.1 (auto ack)
*3.2.1.2.2.3.4.2 (ack pref)

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 1 routine Request
Message from the TOC

The message entry is highlighted.

The selected message is displayed.

The display returns to the System
Main Menu (SYS MAIN).

The TOC display remains the same.
3.2.1.2.2.3.4

oo

SA

tz(:l

SA

21
[cA-21]

]
U
]
v

<0 <0

<0

<1 <0




ADST/WDL/TR-92-003029

wbpangaph eonsnst of inswchons bf transmusaon and rocmpt oi a dlgntal message providing
status.

Step
1030

1040

1050

Operator/System Action

At the RAH-66, record:
Fuel Load:
Load:
Hellfires: -
Stingers:
Hydras:
20 mm HEI:
~ailed Equipment:

At the RAH-66 DMCC, select the
Report (RPRT) option from the
System Main Menu (SYS MAIN) by
clicking on the bezel switch.

Select the Free Text (FREE TXT)
message option by clicking on the

bezel switch.

1060

1070

1080

1090

Select the Address (ADRS) of the
TOC by clicking on the bezel switch
until the entry is highlighted.

Enter the following text in the free
text space, using the information
recorded from the RAH-66:

Fuel Load: (Fuel Load) Ibs.
Weapons Load: (Weapons Load)
Failed Equipment: (Failed
Equipment)

Request Additional Fuel

Send the Free Text message by
clicking c¢n the Send Routine (SND
ROUT) button.

Verify the accessibility of the
Forward function by clicking on
the CLEAR and RETURN button,
then the MSGS button.

ibs.

Expected Result

The recorded information is
available from the Situational,
instructional and Caution Displays.

5/»1““(0[ Doi& n ey
”j;c,.tg’" /’J’w P('y{"‘-t

The Report (RPRT) Menu is
displayed identifying the types of
messages which may be sent.

A Free Text message display
appears showing the entries which
may be made in a Free Text

message.
The TOC address is highlighted.

The text is displayed as entered.

The button is momentarily

highlighted.
*3.2.1.1.2.3 (wpns status)
*3.2.1.1.2,7 (fuel status)

The REUSE button is available from
the Message (MSG) Menu display.
*3.2.1.2.2.3.6.3 (forward)

Chsotc‘kmOm
oy
tgit:n::’

SA U
cff=lf=
cffml=
Ps_*l/r::l

SA U
= o O
S SA U
O O O
S SA U
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1100 Click on the SYS MAIN button.

1110 Atthe TOC DMCC, verify the
dtplalohnhmm“ougo
Jeon bex

Message of type FREE TEXT
received from RAH-66

Dismiss

and dismiss the Jeen by clicking on
the Dismiss button. “=¥

1120 Select the Message (MSGS) cption
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

1130 Saelect the Free Text message
received from the RAH-66 by
clicking on the PREV/NEXT bezel
switches until the entry is
highlighisd.

1140 Retrieve and display the Free Text
message by clicking on the READ
button.

1150 Verify the message contents:

FREE TEXT MESSAGE ROUTINE
SENDER RAH-66
SENT TO TOC

FWD BY

MSG SENT (dateftime)
XMIT LCN

XMIT ALT 0 FEET

Fuel Load: (Fuel Load) bs.
Weapons Load: (Weapons Load)
Failed Equipment: (Failed
Equipment)

Request Additional Fuel

where date/time is of the format
26 1745 JUNE 95

and the remaining free text
information is that which was
entered.

ADST/WDL/TR-£2-003029

The display retums to the System [2{ OO
Main Menu (SYS MAIN). S SA U
The incoming message isen bex E{ O O
disappears. S SA ()
*3.2.1.2.2.1.2 (notily)

*3.2.1.2.2.1.4 (display msg

lcon)

*3.2.1.2.2.1.6.4 (freet)

The Message (MSG) Menu is d O O
displayed identifying the messages S SA U

presently in the message queue.
The queue shows 1 routine Free
Text Message from the RAH-66.

The message entry is highlighted.
*3.2.1.2.2.1.2 (msg In S SA

queue)
«3.2,1.2.2.1.6.1 msg queued TOC

The selected message is displayed. d D D
[ U

*3.2.1.2.2.2.3 (TOC, view)

The message content is as specified.
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1160

1170

Click on the SYS MAIN bution.

At the RAH-86 DMCC, verily the
display of a Message
Acknowledgment

Mecsage Acknowledged by TOC

and dismiss the Jeen by clicking on
the Dismiss button. bex

ADST/WDL/TR-92-003029

The display retums 10 the System dD (]
C]

Main Menu (SYS MAIN).
The message acknowiedgment
disappears.

SA

§.2.9 Dispatch Refueling Vehicle - The steps in this subparagraph consist of instructions for
dispatching a refueling vehicle.

Step
1180

1190

1200

1210

1220

1230

Qgperator/System Action

At the Admin.og console, select
the display which allows the
control of the refueling vehicles
(M977s) by selecting menu
displays until the Fuel Truck
Status Menu is displayed.

Select any available refueling
vehicle (a vehicle is available if

it's entry background is white (not

patterned)), by clicking on the
vehicle entry.

Click on the Dispatch button.

Enter ES956655 as the
coordinates and click on the

Compyte ETA button. Record the
ETA Z?_Z_iL minutes.
3

Click on the Dispatch button to
dispatch the refueling vehicie.

Verify that when the fuel truck
arrives a message stating that the
truck is ready is displayed. Clhck
on the Roger button.

Expected Resuit

The Fuel Truck Status Menu is
displayed.

The Vehicle entry is highlighted.
#3.2.1.1.2.6 (MCC selectable
refueling vehicles)

A Dispatch Fuel Truck Menu is
displayed.

The computed Estimated Time of
Arrival is displayed in the format
25 1344 Oct
day time month

The display returns to the Fuel

Truck Status Menu which shows
the selected truck “enroute to”
ES95606550 and its ETA.

The notification messags
disappears.

Y

v

eck O
A BTG
S SA 0]
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Step
1240

1250

1260

1270

@’

1280

1290

1300

1310

Qperator/System Action
At the TOC DMCC, select the
Message (MSGS) option from the

System Main Menu (SYS MAIN) by
clicking on the bezel switch.

Select the Free Text message
received from the RAH-66 by
clicking on the PREV/NEXT bezel
switches.

Reply to the Free Text message
by clicking on the REPLY button.

Select the Free Text (FREE TXT)
message option by clicking on the
bezel switch.

Enter the following in the free text
space, using the recorced ETA
value:

Refueling vehicle will rendezvous
at ES956655 in (ETA) minutes.

Send the Free Text message by
clicking on the Send Urgent (SND
URG) button.

Return to the Message Queue
Display (Access Mode) by clicking
on the CLEAR and RETURN button,
and then the MSGS button.

Click on the SYS MAIN button.

ADST/WDL/TR-92-003029

Expacted Besult

The Message (MSG) Menu is
dispiayed identifying the messages
presently in the message qusue.
The queue shows 1 routine Free
Text Message from the RAH-66.

The message entry is highlighted.

The Report (RPRT) menu is
displayed identifying the types of
messages which may be sent as
teplies.

*3.2.1.2.2.3.1.2 (reply)

A Free Text message display
appears showing the entries which
may be made in a Free Text
message. The RAH-66 address is
highlighted.

The text is displayed as entered.

The button is momentarily
highlighted.
«3.2.1.2.2.3.2.a (freet to RWA)

The display returns to the Message
Queue Display.

*3.2.1.2.2.3.2.b (Access Mode)
*3.2.1.2.2.3.2.3 (Access Mode)

The display returns to the System
Main Menu (SYS MAIN).

- The steps in this subparagraph consist of mstmchons ht tnnsmuon and recenpt ol adlghl A
message reply which states the status of the refueling vehicle.

Status

calimilm

S SA

0]

el
7
;‘SAU

= O
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1320 At the RAH-66 DMCC, vaiify the
display oi an incomiing message
ioon bex

Messags of type FREE TEXT
received from TOC

Dismiss

and dismiss the een by clicking on
the Dismiss button. °*

1330 Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

1340 Select the urgent Free Text
message received from the TOC by
clicking on the PREV/NEXT bezel
switches until the entry is

highlighted.

1350 Retrieve and display the Free Text
message by clicking on the READ
button.

1360 Verify the message contents:
FREE TEXT MESSAGE URGENT
SENDER TOC
SENT TO RAH-66
FWD BY
MSG SENT (date/time)
XMIT LCN
XMIT ALT O FEET

Refueling vehicle will rendezvous
at ES956655 in (ETA) minutes.

where date/time is of the format
26 1745 JUNE 95 and ET/ s the
recorded ETA.

1370 Click on the SYS MAIN button.

ADST/WDL/TR-92-003029

. . box
Tha incoming messuge icen
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 2 messages, 1
urgent Free Text Message from the
TOC, 1 routine Request Message
from the TOC.

The message entry is highlighted.

The selected message is displayed.

The message content is as specified.

The display returns to the System
Main Menu (SYS MAIN).

B
2]
O

DEI
S SA U
IZI/L__ID
S SA U
A OO
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1380

1390

1400

1410

1420

1430

1440

1450

At the TOC DMCC, verify the
display of a Message
Acknowledgment

Message Acknowiedged by RAH-66

and dismiss the icen- by clicking on
the Dismiss button. ***

At the RAH-66 DMCC, select the
Message (MSGS) option from the
System Main Menu (SYS MAIN) by
clicking on the bezel switch.

Verify that the queue contains two

messages:

A routine REQUEST message from
the TOC

An urgent FREE TEXT message from
the TOC

Select the routine Request message
received from the TOC by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Delete the message by clicking on
the DELETE button.

Select the urgent Free Text
message by clicking on the
PREV/NEXT bezel switches until
the entry is highlighted.

Delete the message by clicking on
the DELETE button.

Click on the SYS MAIN button.

ADST/WDL/TR-92-003029

The message acknowiledgment
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 2 messages, 1
urgent Free Text Message from the
TOC, 1 routine Request Message
from the TOC.

The queue contains the specified
messages.

The message entry is highlighted.

The message is deleted from the
queue. The queue shows 1 urgent
Free Text message from the TOC.
*3.2.1.2.2.3.1.2 (delete)

The message entry is highlighted.

The message is ' leleted from the
queue; the queue is empty.
*3.2.1.2.2.3.5.1 (del msg)
The display returns to the System
Main Menu (SYS MAIN).

o
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56.2.11 Land Aircraft and Refuel - The steps in this subparagraph consist of instructions for landing
the aircraft and refueling.

Step
1460

1470

1480

1490

1500

1510

1520

Qpsrator/System Action

Whan the refueling vehicle
(M97%) arrives and stops, land
the RAH-66 within a 100 meter
radius of the vehicle.

Record the fuel gauge level at the
time of landing /4Ibs. and the
current time 2. i3¢<

Toggle the Master Weapons Arming
switch from Armed to Sadfe.

Refuel the RAH-66 by monitoring
the fuel gauge, recording the time

Expected Result

The refueling vehicle is visible and
stationary.

The fuel level is available from the
instructional Display.

The weapons arming switches are
on safe.

The fuel gauge value rises until it
shows a full load of fuel, 1690 Ibs.

when refueling is complete (i.e. +3.2.1.1.2.5 (fuel wt.)
the tank is full 1690 Ilbs.). *3.2.1.1.2.6
at _2:%° (Jas bhan 7° 300)

Verity the time of transfer against
the amount transferred. Fuel is
transferred at 30 gals/min. Each
gallon weighs 6.5 Ibs. Thus 195
ibs. are transferred per minute.
Record the transfer rate:

Ibs/min.

Toggle the Master Weapons Arming
Switch from Safe to Armed.

At the Admin/Log console, note the
display of the following messages
and dismiss each message by
clicking on the Roger button.

Fuel Truck N is servicing at
ES95606550.

Fue! Truck N is no longer
servicing at ES95606550.

The time of transfer corresponds to
the amount transferred.

*3.2.1.1.2.8 (xfer time)

The weapons armiing switches are
on Armed.

The messages are displayed until
the Roger button has been selected.

Status
(Check One

S SA U

A=Y=

A oo
S SA U
[ 0O 0O
S SA U
O OO
S SA U
o OO
S SA VU
=0 O
S SA U
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ement - The steps in this

subparngraph consust ot mstructions tor transmtssnon and receupt of a digital message which orders
the FSE to move to a new location.

Siep
1630

1540

15580

1660

1570

1580

1590

1600

1610

1620

Operator/System Action

At the TOC DMCC, select the Report
(RPRT) option from the System

Main Menu (SYS MAIN) by clicking.

on the bezel switch.

Select the Move Command
(MOVCMD) message option by
clicking on the bezel switch.

Select the Address (ADRS) of the
FSE by clicking on the bezel switch
until the entry is highlighted.

Select the Task as Move To (MOV
TO) by clicking on the bezel switch
until the entry is highlighted.

Select When as Immediately
{IMMED) by clicking on the bezel
switch until the entry is
highlighted.

Select the Location (LCTN) as
ES960645 by clicking on the bezel
switch until the entry is
highlighted.

Select Who as YOU by clicking on

the bezel switch until the entry is
highlighted.

Send the Move Command message

by clicking on the Send Routine
{(SND ROUT) button.

Delete the message by clicking on
the CLEAR and RETURN button.

Click cn the SYS MAIN button.

Expected Result

The Report (RPRT) Menu is
displayed identifying the types ol
messages which may be sent.

A Move Command message display
appears showmg the entries which
may be made in a Move Command

Message.
The FSE address is highlighted.

The MOV TO task entry is
highlighted.

The IMMED entry is highlighted.

The ES960645 location entry is
highlighted.

The YOU entry is highlighted.

The button is momentarily
highlighted.

*3.2.1.2.2.3.6 (pret-MCC)
*3.2.1.2.2.3.6.1 (MCC)

The disp'ay returns to the Report
(RPRT) menu.
*3.2.1.2.2.3.6.3 (delete)
The display returns to the System
Main Menu (SYS MAIN).

st
ciimiim
S SA U
cf=)=

C1 O]

SA U
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e
A oo
S SA U
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1630

1640

1650

1660

1670

1680

At the FSE DMCC, verify

the display of an incoming message
joon bey

Message of type MOVE
received from TOC .

Dismiss

and dismiss the ieen by clicking on
the Dismiss button. bex

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Select the Move Command message
received from the TOC by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Retrieve and display the Move
Command message by clicking on
the READ button.

Verify the message contents:
MOVCMD REPORT  ROUTINE

SENDER TOC

SENT TO FSE

FWD BY

MSG SENT (date/time)
XMIT LCN

XMIT ALT O FEET
TASK MOV TO
WHO YOU

WHEN IMMED
WHERE ES960645

where date/time is of the format
26 1745 JUNE 95

Click on the SYS MAIN button.

" ADST/WDL/TR-92-003029

disappears.

*3.2.1.2.2.1.3 (notity)
*3.2.1.2.2.1.5 (display msg
leon)

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 1 routine Move
Command Message from the TOC.

The message entry is highlighted.
*3.2.1.2.2.1.3 (msg In
queues)

*3.2.1.2.2.1.6.1 (msg
queued fse)
The selected message is displayed.

*3.2.1.2.2.2.3 (lse view)

The message content is as specified.

The display returns to the System
Main Menu (SYS MAIN).

B

SSAQ
=)=
E{DD
S SA U
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S SA U
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1690

At the TOC DMCC, verify the

ADST/WDL/TR-92-003029

The message acknowiedgment
disappears.

IsﬁDD

SA U

subparagraph consust of mstructlons for lorwardmg the FSE movement command to the RAH-66.

Step
1700

1710

1720

1730

1740

QOperator/System Action

At the FSE DMCC, select the
Message (MSGS) option from the
System Main Menu (SYS MAIN) by
clicking on the bezel switch.

Select the Move Command message
received from the TOC by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Expected Resuit

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 1 routine Move
Command Message from the TOC.

The message entry is highlighted.

Forward the message by clicking on A send message display appears

the REUSE button.

Select the Address (ADRS) of the
RAH-66 by clicking on the bezel
switch until the entry is
highlighted.

Send the Move Command message
by clicking on the Send (SEND)
button.

allowing an address to be specified.
*3.2.1.2.2.2.3 (FSE forward)
*3.2.1.2.2.3.3 (pref to rwa)
*3.2.1.2.2.3.3.1 (forward - rwa)
*3.2.1.2.2.3.1.2 (forward)
See Appendix A, Note 3

The RAH-66 address is highlighted.

The button is momentarily
highlighted.

heck One
A B
S SA U
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1750

1760

1770

1780

1790

1800

Retum to the Message Queue
Display (Access Mode) by clicking
on the CLEAR and RETURN button,
and then the MSGS button.

At the RAH-66 DMCC, verily the

display of an incoming message
isom bbep

Message of type MOVE
received from TOC

Dismiss

and dismiss the 460“ by clicking on
the Dismiss button. ¥*¥

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Select the Move Command message
received from the TOC by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Retrieve and display the Move
Command message by clicking on
the READ button.

Verify the message contents:
MOVCMD REPORT ROUTINE

SENDER TOC

SENT TO RAH-66
FWD BY FSE

MSG SENT (date/time)
XMIT LCN

XMIT ALT 0 FEET
TASK MOV TO
WHO YOuU

WHEN IMMED
WHERE ES960645

where date/time is of the format
26 1745 JUNE 95

ADST/WDL/TR-92-003029

The display returns to the Message
Queue Display. The queue shows 1
routine Move Command Message
from the TOC.

*3.2.1.2.2.3.3.3 (Access Mode)
¢3.2.1.2.2.3.3.4 (Access Mode)

The incoming message icon bay
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 1 routine Move
Command Message from the TOC.

The message entry is highlighted.

The selected message is displayed.

The message content is as specified.

A o

ufnlls
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S SA U
=l
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1810

1820

1830

1840

1850

Click on the SYS MAIN button.

At the FSE DMCC, verify the
display of a Message
Acknowledgment

Message Acknowiedged by RAH-66

[ Dismies ]

and dismiss the icon- ‘pydackmgon
the Dismiss button.

Select the Move Command message
received from the TOC by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Delete the message by clicking on
the DELETE button.

Click on the SYS MAIN button.

ADST/WOL/TR-92-003029

The display returns 1o the System
Main Menu (SYS MAIN).

The message acknowiedgment
32.1.2.2.2.3 (Ise ack)

The message entry is highlighted.

The message is deleted from the
queue; the queue is empty.
*3.2.1.2.2.2.3 (ise delete)

The display returns to the System
Main Menu (SYS MAIN).

@ O

gl
@ISAU
doc
# oo

S SA U

cgmjn

-~
-

G- The steps in this

subparagraph eonslst of mstructlons for the lransmlsslon and recelpt of a movement command for
the RAH-66.

Step

Operator/System Action

Expected Result

1860 Atthe FSE DMCC, select the Report The Report (RPRT) Menu is

1870

1880

1890

(RPRT) option from the System

displayed identifying the types of

Main Menu (SYS MAIN) by clicking messages which may be sent.

on the bezel switch.

Select the Move Command
(MOVCMD) message option by
clicking on the bezel switch.

Select the Address (ADRS) of the
RAH-66 by clicking on the bezel
switch until the entry is
highlighted.

Select the Task as Hold At (HOLD

A Move Command Message display
appears showing the entries which
may be made in a Move Command

message.

The RAH-66 address is highlighted.

The HOLD AT task entry is

AT) by clicking on the bezel switch highlighted.

until the entry is highlighted.
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i 1900 Select When as immediately The IMMED entry is highlighted.
(IMMED) by clicking on the bezel

switch until the enlry is

highlighted.

1910 Selec! the Location (LCTN) as The ES979700 location entry is
ES979700 by clicking on the bezel highlighted.
switch until the entry is
highlighted.

1920 Select Who as YOU by clickihgon  The YOU entry is highlighted.
the bezel switch until the entry is
highlighted.

2]
<0

o @, B R
#[]
ol

1930 Sendthe Move Command message  The button is momentarily O O
by clicking on the Send Urgent highlighted. SA U
(SND URG) button. *3.2.1.2.2.2.1 (fse, pref, 1
player) See Appendix A,
Note 1

*3.2.1.2.2.2.3 (fse. send)

1940 Cickonthe CLEARand RETURN  The display returns to the Repot [/ i O O

button. (RPRT) Menu. . 8 SA u
1950 Click on the SYS MAIN button. The display returns to the System E\Z{ i

‘ Main Menu (SYS MAIN). S ,SA U
1960 At . w.%% 1200, verify the  The incoming message ieem b4 x d D D

disphy of an incoming message disappears. S SA U

Message of type MOVE
recsived from FSE

Dismi

and dismiss the icon by clicking on
the Dismiss button.

1970 Select the urgentMessage (MSGS' The Message (MSG) Menu is
option from the System Main Menu displayed identifying the messages
(SYS MAIN) by clicking on the presently in the message queue.

B
2]
<[]

bezel switch. The queue shows 2 messages, 1
urgent Move Command Message
from the FSE, 1 routine Move
Command Message from the TOC.

1980 Selectthe Move Command message The message entry is highlighted. ﬁ E:l D
received from the FSE by clicking S SA u
. on the PREV/NEXT bezel switches
' until the entry is highlighted.
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2000

2010

2020

2030

2040

Retrieve and display the Move
Command message by clicking on
the READ button.

Verify the message contents:
MOVCMD REPORT URGENT
SENDER FSE

SENT TO RAH-66
FWD BY

MSG SENT (date/time)
XMITLCN

XMIT ALT 0 FEET
TASK HOLD AT
WHO YOU

WHEN IMMED
WHERE E£S979700

where date/time is of the format
26 1745 JUNE 95

Record the location from the Move
Command ©397%7ee

Delete the message by clicking on
the DELETE button.

Click on the SYS MAIN button.

At the FSE DMCC, verify the

display of a Message
Acknowledgment

Message Acknowledged by RAH-66

and dismiss the icon bz' clicking on
the Dismiss button. P9

ADST/WDL/TR-92-003029

The selected message is displayed. d D D
S SA V

The message content is as specified. d O O
S SA V)

The new location is avaiiable from
the Move Command WHERE entry.

The display returns to the Message
Queue display. The queue shows 1
routine Move Command Message
from the TOC.
*3.2.1.2.2.3.4.3.2
*3.2.1.2.2.3.5.2
See Appendix A, Note 3

=
=)

2] 2]
<0 <0

(delete) -

The display returns to the Syster
Main Menu (SYS MAIN).

The message acknmiedgment
disappears.

<0 <0

mB\mB\
o7 ¢[]

35
[CA-35]




®’

Y

ADST/WDL/TR-92-003029

5.2.15 Fly the RAH-66 Alrcraft towards the Target Area - The steps in this subparagraph consist
of instructions for flying the RAH-66 aircraft toward the iarget area.

Step  Operator/System Action Expected Result

Chod: One
2050 At the RAH-66 softpanel, enter the The Situational Display shows a 2 E tj
grid coordinates from the Move indicating the waypoint position
Command and select this waypoint  relative to the aircraft’s current u.sul
as the navigation point. location and heading (represented
by the center crosshairs). [t also i“..,
identifies the bearing and range to

the waypoint.
2060 Take off again, flying at an The aircraft flies to the new Er O O
altitucle of 200 - 250 feet and an location and hovers. S SA v
airspeed of 80 - 90 knots toward

the target area. At approximately
4500 - 4000 meters from the
target area, bring the aircraft to a
hover at approximately 1200 -
1500 ft.

5.2.16

The steps in ﬂus subpafagraph oonslst of mstructlons for the transmussnon and receipt of a ﬁnng
status message to the RAH-66 and the TOC.

Step Oparator/System Action Expacted Resuit Status
eck One

2070 Atthe FSE DMCC, select the Report The Report (RPRT) Menuis - 17‘ ]
(RPRT) option from the System displayed identifying the types of S SA U
Main Menu (SYS MAIN) by clicking messages which may be sent.
on the bezel switch.

2080 Select the Free Text (FREE TXT) A Free Text message display d O O
message option by clicking on the  appears showing the entries which S SA U
bezel switch. may be made in the Free Text

message

2090 Select the Address (ADRS) of the  The RAHTOC group address is E{ O O

RAH-66 and TOC group (RAHTOC)  highlighted. S SA U

by clicking on the bezel switch
until the entry is highlighted.




2100 Enter the following in the free text

2110

2120

2130

2140

2150

2160

2170

space:

Firing on Target Ineffective,
Request RAH-66 Support.

Send the Free Text message by
clicking on the Send Urgent (SND
URG) button.

Click on the CLEAR and RETURN
button.

Click on the SYS MAIN button.

At the RAH-66 DMCC, verify the
display of an incoming message
icon b

Message of type FREE TEXT
received from FSE

and dismiss the icor: by clicking on
the Dismiss button. ~"*

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Select the Free Text message
received from the FSE by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Retrieve and display the Free Text
message by clicking on the READ
button.

ADST/WDL/TR-92-003029

The text s displayed as entered.

The button is momentarily

highlighted.

«3.2.1.2.2.2.2 (FSE free text, 1
player)

*3.2.1.2.2.3.86 (freet - rwa,
mece)

¢3.2.1.2.2.3.6.2 (freet)

The display returns to the Report
(RPRT) Menu.

The display retwrns to the System
Main Menu (SYS MAIN).

The incoming message ieen bex
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 2 messages, 1
urgent Free Text Massage from the
FSE, 1 routine Move Command
Message from the TOC.

The message entry is highlighted.

The selected message is displayed.

afl=

]

cf=
=f=
=

1

V)

<0 <0 <0
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° 2180 Verify the message contents: The message content is as specified. JD O
FREE TEXT MESSAGE URGENT S SA U
SENDER FSE
SENT TO RAHTOC
FWD BY
MSG SENT (dateftime)
XMIT LCN
XMIT ALT 0 FEET

Firing on Target Ineffective,
Request RAH-66 Support.

where date/time is of the format
26 1745 JUNE 95

2190 Click on the SYS MAIN button. The display returns to the System m/ O
Main Menu (SYS MAIN). S SA U

2200 Atthe FSE DMCC, verify the The message acknowledgment Eﬁ D D
display of a Message disappears. S SA U
Acknowledgment

| Message Acknowledged by RAH-66
and dismiss the ieen by clicking on
the Dismiss button, "**

2210 Atthe TOC DMCC, verify the The incoming message ieew- bex ¥ i O O
display of an incoming message disappears. S SA U
ioon bex

Message of type FREE TEXT
received from FSE
Dismiss
and dismiss the icov\by clicking on
the Dismis~ button. **”

2220 Select the Message (MSGS) option  The Message (MSG) Menu is O
from the System Main Maenu (SYS  displayed identifying the messages S SA U
MAIN) by clicking on the bezel presently in the message queue.
switch. The gqueue shows 2 messages, 1

urgent Free Text Message from the
FSE, 1 routine Free Taxt Message
from the RAh-66.




2230

2240

2250

2260

2270

ADST/WOL/TR-92-003029

Select the urgent Free Text The message entry is highlighted.
message received from the FSE by

clicking on the PREVNEXT bezel

switches until the entry is

highlighted.

Retrieve and display the Free Text The selected message is displayed.

message by clicking on the READ
button.

Verify the message contents: The message contant is as specified.
FREE TEXT MESSAGE URGENT

SENDER FSE

SENTTO RAHTOC

FWD BY

MSG SENT (date/time)

XMIT LCN

XMIT ALT oft

Firing on Target Inaffective,
Request RAH-66 Support.

where date/time is of *'
26 1745 JUNE 95

Click on the SYS MAIN button. The display returns to the System
Main Menu (SYS MAIN).

At the FSE DMCC, verify the The message acknowledgment

display of a Message disappears.

Acknowledgment

Message Acknowiedged by TOC

and dismiss the icen by clicking on

the Dismiss button. &°*

MENGEN

e[ ¢[]
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in this subparagraph conslst of mstructlons for the lransmlsslon and fecetpt of a hnng request to

the RAH-66.
Step Operator/System_Action

2280 Atthe FSE DMCC, select the Report
(RPRT) option from the System
Main Menu (SYS MAIN) by clicking
on the bezel switch.

2290 Select the Free Text (FREE TXT)
message option by clicking on the
bezel switch.

2300 Select the Address (ADRS) of the
AAH-66 by clicking on the bezel
switch until the entry is
highlighted.

2310 Enter the following in the free text
space:

Request fire on targets.

2320 Send the Free Text message by
clicking on the Send Urgent (SND
URG) button.

2330 Click on the CLEAR and RETURN
button.

2340 Click on the SYS MAIN button.

2350 At the RAH-66 DMCC, verify the
display of an incoming message
con bor

Message of type FREE TEXT
received from FSE

Dismiss

and dismiss the mbby clicking on
the Dismiss button.

Expected Result

The Report (RPRT) Menu is
displayed identifying the types of
messages which may be sent.

A Free Text message display
appears showing the entries which
may be made in a Free Text
message.

The RAH-66 address is highlighted.

The text is displayed as entered.

The button is momentarily
highlighted.

The display returns to the Report
(RPRT) Menu.

The display returns to the System
Main Menu (SYS MAIN).

The incoming message icor bex
disappears.
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2360

2370

2380

2390

2400

2410

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Sealect the latest Free Tert n.essage
received from the FSE Ly ciicking
on the PREV/NEXT bezel switchus

until the entry is highlighted.

Retrieve and display the Free Text
message by clicking on the READ
button.

Verify the message contents:
FREE TEXT MESSAGE URGENT

SENDER FSE

SENT TO RAH-66
FWD BY

MSG SENT (date/time)
XMIT LCN

XMIT ALT 0 FEET

Request fire on targets.

where date/time is of the format
26 1745 JUNE 95

Click on the SYS MAIN button.
At the FSE DMCC, verify the

display of a Message
Acknowledgment

Message Acknowledged by RAH-66

and dismiss the Jeem by clicking on
the Dismiss button. 2 ¥

ADST/WDL/TR-92-003029

The Message (MSG) Menu is
displayed identitying the messages
presently in the message queue.
The queue shows 3 messages, 2
urgent Free Text Messages from
the FSE, 1 routine Move Command
Message from the TOC.

The message entry is highlighted.

The selected message is displayed.

The message content is as specified.

The display returns to the System
Main Menu (SYS MAIN).

The message acknowledgment
disappears.
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5.2.18 RAH-66 Reply to Request for Fire on Targets- The steps in this subparagraph consist of

ADST/WDL/TR-92-003029

instructions for replying to the FSE's request for fire.

Siep
2420

2430

2440

2450

2460

2470

2480

Qnperator/System Action

At the RAH-66 DMCC, select the
Message (MSGS) option from the
System Main Menu (SYS MAIN) by
clicking on the bezel switch.

Select the latest Free Text message
received from the FSE by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Reply to the Free Text message
by clicking on the Reply button.

Expected Rasuit

The Message (MSG) Mer.u is
displayed identifying the messages
presently in the message queue.
The queus shows 3 messages, 2
urgent Free Text Messages from
the FSZ, 1 routine Move Command
Message from the TOC.

The message entry is highlighted.

The Report (RPRT) menu is
displayed identifying the types of

- messages which may be sent as

Select the Free Text (FREE TXT)
message option by clicking on the
bezel switch.

Enter the following in the free text
space:

Roger

Send the Free Text message by
clicking on the Send Routine (SND
ROUT) button.

Delete the message by clicking on
the CLEAR and RETURN button,
then the MSGS button and the
DELETE button.

replies.
*3.2.1.2.2.3.2.1 (select
from queue and reply)

A Free Text message display
appears showing the entries which
may be made in a Free Text
message. The FSE address is
highlighted.

The text is displayed as entered.

The button is momentarily
highlighted.
¢3.2.1.2.2.3.2.2 (reply freet)

The display returns to the Report
(RPRT) Menu, then the Message
Queue Display. The queue shows 2
messages, 1 urgent Free Text
Message from the FSE, 1 routine

Move Command Message from the
TOoC

*3.2.1.2.2.3.2.b (delete)
*3.2.1.2.2.3.2.3 (delete)

i -
SA 1]

#(]
<[]

B B, B
¢[]

#[]
<[]

¢[]
<[]

oG B G
2]

¢[]
<[]

42
(CA-42]

<[]




—~
!

Prdey

2490 Click on the SYS MAIN butten.

2500 At the FSE DMCC, verify the
display of an incoming message
joombex

Message of type FREE TEXT
received from RAH-66

Dismiss

and dismiss the noq‘ by clicking on
the Dismiss button, °*¥

2510 Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

2520 Select the Free Text message
received from the RAH-66 by
clicking on the PREV/NEXT bezel
switches until the entry is
highlighted.

2530 Retrieve and display the Free Text
message by clicking on the READ
button.

2540 Verify the message contents:

FREE TEXT MESSAGE ROUTINE
SENDER RAH-66
SENT TO FSE

FWD BY

MSG SENT (date/time)
XMITLCN

XMIT ALT 0 FEET
Roger

where date/time is of the format
26 1745 JUNE 95

2550 Click on the SYS MAIN button.

ADST/WDL/TR-92-003029

The display returns to the System
Main Menu (SYS MAIN).

The incoming message icen ben
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queus.
The queue shows 1 routine Free
Text Message from the RAH-66.

The message entry is highlighted.

The selected message is displayed.
*3.2.1.2.2.3.1.1

The message content is as specified.

The display raturns to the System
Main Menu (SYS MAIN}).

MEN
2]
ol

HEN
¢[]
<0

1
SA

]

SA

wB\ mB\

S SA
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2560

2570

2580

2590

2600

At the RAH-66 DMCC, verily the

display of a Message
Acknowledgment

Message Acinowledged by FSE

and dismiss the aeoctby clicking on
the Dismiss button

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Select the Move Command message
received from the TOC by clicking
on the PREV/NEXT bezel switch
until the entry is highlighted.

Delete the message by clicking on
the DELETE bution.

Click on the SYS MAIN button.

ADST/WDL/TR-92-003029

Tha message acknowiedgment
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 2 messages, 1
urgent Free Text Message from the
FSE, 1 routine Move Command
Message from the TOC.

The message entry is highlighted.

The message is deleted from the
queue. The queue shows 1 urgent
Free Text Message from the FSE.
*3.2.1.2.2.1.6 (delete)

The display returns to the System
Main Menu (SYS MAIN).

e

L]
SA

MEN

L]
SA

Sf"l:l

2]
0]

A
i
o

2]
<0
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5.2.19 Eire on the First Tarcet with the Stinger - The steps in this subparagraph consist of
instructions for firing a Stinger missile at the first target.

Siep

Onerator/System Action

2€10 At the Pilot's position, select the

2620

2630

- 2640

Stinger missile by moving the
Waeapons Action Switch down.

Verify that the reticle is
approximately equivalent in size to
that displayed on the CPG sensor
screen, occupying ~ 10% of the
horizontal screen space and ~13%
of the vertical screen space.

Deselect the Stinger missile by
moving the Weapons Action Switch
down.

Position the aircraft so that it is
15 - 20 degrees off of the heading
for the waypoint.

Expeciad Result Status
eck One
The Pilot's Weapons Selection d% (] b
Indicator is (it green, the CPG's S SA v
Weapons Selection Indicator is lit

red for pilot control of the Missile

(MSL) 2 weapon. ATAS reticles

are displayed.
Out the Window
Reticle
Sensor Reticle
:nuauxseax(;,§,;4..c.q,{b.adbl
*ATAC Il - 3.2.1
*ATAC Il - 3.2.2.%
*ATAC Il - 3.2.2.3
sATAC Il - 3.2.9

*ATAC Il - 3.2.12 (pilot)
The reticle is the correct size. & D
]

*ATAC I - 3.2.2.2

The Weapons Selection Indicators ﬁ D [:]
S SA

are not lit for Missile (MSL) 2.
The OTW reticle disappears and the
sensor reticle converts to

The aircraft is 15 - 20 degrees off E D D
of the heading for the waypoint. S
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o 2650 At the CPG position, select the
Stinger missile by moving the
Weapons Action Switch down,

2660 Using the Manual Tracker
Controller, move the sensor line of
sight until the target (Attack RWA)
is within the dashed box of the
reticle. Pull the weapons trigger
to the first detent.

2670 Engage the Auto Tracker by
prassing the IAT/MAN switch.

2680 At the pilot position, move the
aircraft so that it is within 10
degrees of the target heading.

ADST/WOL/TR-92-003029

The CPG's Weapons Selection
indicator is lit green, tha Pilot's S SA U
lit red for CPG control of the

Missile (MSL) 2 weapon. ATAS

reticles are displayed.

Out the Window
Reticle

Sensor Reticle

Dashed Box (putside Gerbuich)

*ATAC Il - 3.2.10.3
“ATAC 1! - 3.2.11.1
«ATAC Il - 3.2.12 (CPG)

The movement of the reticle O 0O
SA v

cooresponds to the control of the S
manual tracker. An aural seek tone
(buzz type tone) is heard when the
weapons frigger is at the first

detent.

sATAC I - 3.2.11.2

The Auto Tracker is engaged, the O O

reticle locks onto the target but the S SA )
target is not within the firing

constraints of the weapon. The

target is centered in the reticle.

T %&h«i Box (oatsele Cortouints)

The target is within the lock-on C] O
cone dimensions of +/- 10 ] SA V)
degrees.
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. 2690 At the (:PG position, pull the
weapo.'s trigger to the first detent.

2700 Deselect the Stinger missile by
moving the Weapons Action Switch
down,

2710 Disengage the Auto Tracker and
return the sensor view to fixed

forward.

2720 At the pilot position, move the
aircraft to within visible (out-
the-window) range of the target
(Attack RWA) and hover at
approximately 1000 - 1200 ft.
The visibility range is 3.5 km.
2730 Position the aircraft so that it is
15 - 20 degrees off of the heading
for the target.

ADST/WDL/TR-92-603029

The sensor reticle converts ¥ ﬁD C
S SA U

and the OTW reticle moves to frame
the target. The OTW reticle has a
black dot in its center.

*ATAC Il - 323

sATAC 1l - 3.2.10.2

id Box

il

The Weapons Selection Indicators O O

are not lit for Missile (MSL) 2. S SA U

The Oui-The-Window reticle

disappears, the sensor reticle goes

to

The sensor view returns to fixed J D D

forward; the word “FORWARD" is S SA v

displayed in the lower right hand

corner of the display. The reticle

goes

The target comes into view. ﬁ D
S SA u

The aircralt is 15 - 20 degrees off m D D

of the heading for the target. S SA U
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2740

2750

2760

2770

2780

2790

At the CPG paosition, select the
Stinger missile by moving the
Weapons Action Switch down.

Using the Manual Tracker
Controller, move the sensor line of
sight until the target (Attack RWA)
is within the dashed box of the
reticle. Pull the weapons trigger
to the first detent.

Engage the Auto Tracker by
pressing the IAT/MAN switch.

At the pilot position, move the
aircraft so that it is within 10
degrees of the target heading. At
the CPG position, pull the weapons
trigger to the first detent.

Fire a Stinger Missile at the target
by pressing the weapons trigger to
the second detent.

At the CPG position, deselect the
Stinger missile by moving the
Weapons Action Switch down.

ADST/WDL/TR-92-003029

The CPG's Weapons Selection
Indicator is lit green, the Pilot's
lit red for CPG control of the
Migsile (MSL) 2 weapon. The
reticles are displayed.

The movement of the reticle
cooresponds to the control of the
manual tracker. An aural seek tone
(buzz type tone) is heard when the
weapons trigger is at the first
detent.

The Auto Tracker is engaged, the
reticle locks onto the target. The
target is centere- in the reticie.

Lock-on is achieved and an aural
lock-on tone is heard. The normai
Out-The-Window reticle tracks to
the targe& location. The sensor
reticle changes from dashed boxes
to

Sensor Reticle

CATAC Il - 3.2.

10.
*ATAC NI - J3.2.11

1
3
A missile is fired at the
locked-on target. Once the missile
is fired, the OTW reticle returns to
the center, the sensor reticle

remains solid until the trigger is
released.

The Weapons Selection Indicators
are not lit for Missile (MSL) 2.

The sensor reticle returns to its

standard format (dashed box with
line of sight indicators).

*ATAC Il - 3.2.8

RN
o] ¢

<1

<0

SN
e[

2]

Solid Box (Mitht, Cubich)

=

S

L]
U

0] O3

S SA U
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’ 2800 Disengage the Auto Tracker and '@ sensor view retumns to fixed [Z( O O
return the sensor view to fixed iurward; the word “FORWARD" is S SA U
forward. displayed in the lower right hand
corner of the display.
2810 At the softpanel, enter a new The Situational Display shows the d O O
waypoint (target location) at entered waypoint, its heading and S SA U
£S980705 and select it for range.
navigation,
2820 At the pilot position, position the  The aircraft is 25 - 30 degrees off d O .
aircraft so that it is 25 - 30 of the heading for the target. S SA U
degrees off of the heading for the
new target.
5.2.20 Eire un the Second and Third Targets using the Hellfire - The steps in this subparagraph
~onsist of instructions for firing Hellfire missiles at the second (scout RWA) and third (tank)
targets.
Step Operator/System_ Action Expected Result
eck One
2830 Atthe CPG position, select the The CPG's Weapons Selection
- Hellfire missile by moving the Indicator is lit green, the Pilot's S SA 8]
; Weapons Action Switch to the right. lit red for CPG control of Missile '
(MSL) 1. The sensor reticle
changes from
to
Dashed Box
2840 Using the Manual Tracker The movement of the reticle [{ D D
Controller, move the sensor line of cooresponds to the controt of the s SA U
sight until the target (Scout RWA) manual tracker.
is within the box of the reticle.
49
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/

2850 Engage the Auto Tracker by The Auto Tracker is engaged, but d O O
pressing the IAT/MAN switch, the aircraft is outside ot the lock- S SA U
on contraints (+/- 20 degrees).
The reticle appears as

Outof
Prelaunch
Constraints

Dashed Box

*ATAC 11 - 3.3.1.26.2

2860 At the pilot position, move the Lock-on is achieved. The reticle d D D
aircraft so that it is within 20 converts from S SA
degrees of the target heading.

Qutof
Prelaunch
Constraints

Dashed Box

In Prelaunch
Constraints

Solid Box

3

*ATAC Il -

3.3.1.26.1
*ATAC 1l - 3.3.1.

27

2870 At the CPG position, pull the laser The laser range finder distance is | Zl
rangefinder trigger to the second  displayed on the sensor display as a S U
detent. 4 digit integer number with a
leading zero (5 digits total).
*ATAC Il - 3.3.1.14

2880 Verify that the laser rangefinder  The phrases “RNG" and "ARM" E{ D
mode and status are displayed in appear in the upper left hand
the upper left hand corner of the corner of the sensor display in the
sensor display. format:

50
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2890

2900

2910

2920

2930

2940

2950

2960

At the CPG position, pull the
weapons trigger.

Disengage the Auto Tracker and
return the sensor view to fixed
torward.

At the sofipanel, enter a target

UTM coordinate point as a Hellfire

destination point. Enter the UTM
coordinates ES980710.

Verify that the CPG sensor display
shows the range to the Hellfire
destination point in the format
NXXXX where XXXX is the range to
the coordinate in meters (with a
leading zero, 5 digits total).

Using the Manual Tracker

Controller, move the sensor line of

sight until the target (Tank) is
within the box of the reticle.

Engage the Auto Tracker by
pressing the IAT/MAN switch.

At the CPG position, pull the

weapons trigger to fire the missile.

Using the Manual Tracker

Controller, move the sensor line of

ADST/WDL/TR-92-003029

The missile is fired and travels
to the location indicated by the
laser.

*ATAC Il - 3.3.1.§

*ATAC 1I - 3.3.1.17 (LOBL)
*ATAC Il - 3.3.1.13 {iocal) See
Note 4, Appendix A

The sensos view returns to fixed

forward and the word “FORWARD"
is displayed in the lower right hand

corner of the display.

The UTM coordinates are entered
as a Hellfire destination point as
indicated by the entry

Target --> ES980710
following the 18th waypoint.
*ATAC Ul - 3.3.1.10

*ATAC h - 3.3.1.30.2

The range is displayed.
*ATAC 1l - 3.3.1.15

Mo 218§

The movement of the reticle
corresponds to the control of the
manual tracker.

The Auto Tracker is engaged. The
reticle is centered on the target.

The missile is fired and travels to
a location forward of the specified
UTM grid coordinates/target.
*ATAC NI - 3.3.1.11

The movemaent of the reticle
corresponds to the Cunewi of the

sight until the target (Scout RWA) manual tracker.

is within the box of the reticle.

/

S

C]

S SA

cafim

S SA

= O
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2970 Engage the Auto Tracker by
pressing the IAT/MAN switch. If
necessary, at the Pilot position,
move the aircraft to within the
firing constraints.

2980 At the CPG position, pull the
weapons trigger and then the laser
range finder trigger to the second
detent. Hold the laser trigger until
the weapon impacts.

2990 Deselect the Hellfire missile by
moving the Weapons Action Swiich

ADST/WDL/TR-92-003029

The Auto Tracker is engaged. The E{ D D
SA U

reticle is centered on the target. S

The missile is fired and travels to d D D
v

the location indicated by the laser. S SA
*ATAC U - 3.3.1.17 (LOAL)

The Weapons Selection Indicators m/ D D
u

are not lit for Missile (MSL) 1. S SA

to the right. *ATAC Il - 3.3.1.25

5.2.21 Eire on the Fourth and Fifth Targets with the Hydras and Gun - The steps in this

subparagraph consist of instructions for firing the Hydra rockets and the gun.

Step Operator/System Action Expected Result Status

;Q}’ (2heck One

3000 At the RAH-66 softpanel, enter a  The Situational. Display shows ag' E D
waypoint (target 4 location) at indicating the waypoint position S SA U
ESS80720 and select it for relative to the aircraft's current
navigation. location and heading.

3010 Fly towards the fourth target until The fourth target, a scout m/ D D
it comes into view. helicoptar, comes into view. S SA U

3020 Fire on the target expending 2 The rockets flyout and impact. Z( I
Hydra rockets (1 shot). S SA U

3030 The fifth target i, irectly north of The fifth target, a tank, comes into m/ D ]
the fourth targe! 500 meters. If it view. S SA U
is not already visible, fiy north
until it comes into view.

3040 Fire on the target expending 10 - The ammunition is fired. Er D D
12 rounds of ammunition. Record S SA U
the total number of vehicles
destroyed
Return to a hover at 100 ft.

tno tarks leit
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this subpar;raph eonmt of instmcuons to: mnsmtsston and rocenpl ofa mossago to the TOC

giving the number of targets killed.

Step
3050

3060

3070

3080

3090

3100

3110

3120

QOparator/Systern Action

At he RAH-66 DMCC, select the
Reg et (RPRT) option from the
Sy=em Main Menu (SYS MAIN) by
clicking on the bezel switch.

Salect the Free Text (FREE TXT)
message option by clicking on the
bezel switch.

Select the Address (ADRS) of the
TOC by clicking on the bezel switch
until the entry is highlighted.

Enter the following in the free text
area, using the recorded number of
vehicles destroyed:

Number of vehicles destroyed:
{number destrocyed)

Send the Free Text message by
clicking on the Send Routine (SND
ROUT) button.

Click on the CLEAR and RETURN
button.

Click on the SYS MAIN button.

At the TOC DMCC, verify the
display of an incoming message
icon- box

Message of type FREE TEXT
received from RAH-66

Dismiss

and dismiss the icor by clicking on
the Dismiss button. 9ox

Expected Resuit

The Report (RPRT) Menu is

displayed idontifying the types of
messages which may be sent.

A Free Text message display
appears showing the entries which
may be made in a Free Text

message.
The TOC address is highlighted.

The text is displayed as entered.

The button is momentarily
highlighted.

The display returns to the Report
(RPRT) Menu.

The display returns to the System
Main Menu (SYS MAIN).

The incoming message icon
disappears.

eck One
AT S
S SA U

O
S SA U
@/QD
U
gDD
SA U
S SA
U
d oo
S  SA U
m/DD
S _SA U
7 O 0O
S SA U
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3130

3140

3150

3160

3170

3180

Sealect the Message (MSGS) option
from the System Main Manu (SYS
MAIN) by clicking on the bezel
switch.

Select the latest Free Text message
received from the RAH-66 by
clicking on the PREV/NEXT bezel
switches until the entry is
highlighted.

Retrieve and display the Free Text
message by clicking on the READ
button.

Verify the message contents:

FREE TEXT MESSAGE ROUTINE
SENDER RAH-66
SENTTO TOC

FWD BY '
MSG SENT {date/time)
XMITLCN

XMIT ALT O FEET
Number of vehicles destroyed:

(number destroyed)

where date/time is of the format
26 1745 JUNE 95 and number is
the number of recorded vehicles

destroyed.
Click on the SYS MAIN button.

At the RAH-66 DMCC, verify the
display of a Message Receive
Acknowledgment

Message Acknowledged by TOC

and dismiss the icen- by clicking on
the Dismiss button. Dox

ADST/WDL/TR-92-003029

The Message (MSG) Jenu is
displayed identifying the messages
presently in the message queus.
The queue shows 3 messages, 1
urgent Free Text Message from the
FSE, 2 routine Free Text Messages
from the RAH-66.

The message entry is highlighted.

The selected message is displayed.

The message content is as specified.

The display returns to the System
Main Menu (SYS MAIN).

The message acknowledgment

disappears.

=f=
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o
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Fol of , asting Status - The steps in this
oubpmgnph eonsist ol imtructons Ior tomarding the numb«oﬂugets killed to the FSE and
requesting FSE status.

Step Operator/System Action Expected Besult Status
(Check One

3190 Atthe TOC DMCC, select the The Message (MSG) Menu is |1d ] t}
Message (MSGS) option from the  displayed identifying the messages S SA U
System Main Menu (SYS MAIN) by presently in the message queue.
clicking on the bezel switch. The queue shows 3 messgages, 1

urgent Free Text Message from the
FSE, 2 routine Free Text Messages
from the RAH-66.

3200 Select the latest Free Text message The message entry is highlighted. ﬁ dJ O
received from the RAH-66 by C] SA u
clicking on the PREV/NEXT bezel
switches until the entry is
highlighted.

3210 Forward the message by clicking on The Report (RPRT) Meny ﬁ D D
the REUSE and INCLUDE button. displayed identifying the ty,.es of S SA U

messages which may be included
with a forwarded message.

3220 Select the Request (REQT) message A Request message display appears ﬁ D D
option by clicking on the bezel showing the entries which may be S SA v
switch. made in a Request message.

3230 Select the Address (ADRS) of the  The FSE address is highlighted. Cé O
FSE by clicking on the bezel switch S SA U
until the entry is highlighted.

3240 Select the Type of request being The request type STATUS is ﬁ E:] D
made as STATUS by clicking on the  highlighted. S SA U
bezel switch until the entry is :
highlighted.

3250 Send the message to be forwarded  The button is momentarily d O O
and the appended Request message  highlighted. S SA U
by clicking on the Send Routine *3.2.1.2.2.2.3 (toc forward)

(SND ROUT) button. *3.2.1.2.2.3.3 (freet - mcc)
*3.2.1.2.2.3.3.1 (forward
mce)

*3.2.1.2.2.3.3.2 (pref)

3260 Clickonthe CLEARand RETURN  The display returns to the Report IZI/ O
button. {RPRT) Menu. S SA U

3270 Click on the SYS MAIN button. The display returns o the System O O

Main Menu (SYS MAIN). S SA U

Ech-551




3280

3290

3300

3310

3320

3330

3340

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch,

Select the latest Free Text
message received from the RAH-66
by clicking on the PREV/NEXT
bezel switches until the entry is
highlighted.

Delete the message by clicking on
the DELETE button.

Click on the SYS MAIN button.

At the FSE DMCC, verify the
display of an incoming message

ioon box

Message of type FREE TEXT
received from RAH-66

Dismiss

and dismiss the ieen by clicking on
the Dismiss button. ey

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Select the latest Free Text message
received from the RAH-66 by
clicking on the PREV/NEXT bezel
switches until the entry is
highlighted.

ADST/WDL/TR-92-003029

E{DD

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 3 messages, 1
urgent Free Text Message from the
FSE, 2 routine Free Text Messages
from the RAH-66.

The message entry is highlighted.

The message is deleted from the
queue. The queue shows 2
messages, 1 urgent Free Text
Message from the FSE, 1 routine
Free Text Message from the RAH-
66.

*3.2.1.2.2.2.3 (toc delete)

The display returns to the System
Main Menu (SYS MAIN).

The incoming message iced box
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 3 messages, 1
routine Request Message from the
TOC, 2 routine Free Text Messages
from the RAH-66.

The message entry is highlighted.

S SA

7
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(B 3350 Retrieve and display the Free Text

message by clicking on the READ
button.

3360 Verily the message contents:
FREE TEXT MESSAGE ROUTINE
SENDER RAH-66
SENTTO FSE
FWD BY TOC
MSG SENT (date/time)
XMIT LCN
XMIT ALT O FEET
Number of vehicles destroyed:

(number destroyed)

where date/time is of the format
26 1745 JUNE 95 and number is
the number of recorded vehicles

destroyed.

Retum to the message queue by
clicking on the READ button.

3370

33380 Verily the display of an incoming

message ieer box’

Message of type REQUEST
received from TOC

Dismi

and dismiss the kovﬁ)y clicking on
the Dismiss button, bex

Select the Request message
received by the TOC by clicking on
the PREV/NEXT bezel switches
until the entry is highlighted.

3390

3400 Retrieve and display the Request

message by clicking on the READ
button.

ADST/WDL/TR-92-003029

The selected message is displayed. d

]
S SA
4
The message contentis as speciied. [ 7] [
S SA

The display returns to the message d D
queue. S SA
The incoming message ieorrbe d D
disappears. S SA
The message entry is highlighted. d |
] SA
The selected message is displayed. [Z( 3
] SA
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3420

3430

3440

R ‘\\

3410 Verily the message contents: The message content is as specified. E
REQUEST 8

SENTTO

FWD BY

ADST/WDL/TR-92-003029

o]

MESSAGE ROUTINE
TOC
FSE

MSG SENT (datertime)
XMIT LCN

XMWIT ALT 0 FEET
REPORT DESIRED STATUS

where date/time is of the format

26 1745

JUNE 98.

Click on the SYS MAIN button. The display retums 1© the System m/

Main Menu (SYS MAIN).

]
At the TOC DMCC, verify the The message scknowledgmant E{

display of

a Message disappears. S

Acknowledgment (for the
forwarded message)

Massage Acinowledged by FSE

[otemies |

and dismiss the by clicking on

the Dismiss button.
Verily the display of a second

Message Acknowledgment (for the diappom ’

m'ded message)

Message Acknowiedged by FSE !

‘

the Dismiss button

mdmmlwr‘z{diddngon \
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§.2.24 ESE Reply 10 RAH-66 Firing Status and FSE Status - The steps in this subparagraph consist
of instructions for replying to the RAH-66's firing status message.
Swep Onerator/System Action Expacted Result Statua
3450 Atthe FSE DMCC, select the The Measage (MSG) Menu is E{

Message (MSGS) option from the  displayed identitying the messages S E V)
System Main Menu (SYS MAIN) by presently in the message queue.

clicking on the beze! switch. The queue shows 3 messages, 1
routine Request Message from the
TOC, 2 routine Free Text Messages
from the RAH-686.
34€0 Select the Request message The message entry is highlighted. ﬁ O O
received from the TOC by clicking S SA U
on the PREV/NEXT bezel switches
until the entry is highlighted.
3470 Reply to the Request message The Report (RPRT) Menu is ﬁ D D
by clicking on the REPLY button.  displayed identifying the types of S SA U
messages which muy be sent as
replies.
3480A Select the Free Text (FREE TXT) A Free Text message display D D
message option by clicking on the  appears showing the entries which s SA V)
bezel switch. ' may be made in a Free Text
. The TOC address is
highlighted.
3490 Enter the following text in the The text is displayed as entered. é D D
free toxt space: S - SA U
Good Work
3500 Send the Free Text message by The button is momentarily o 0O 0O
clicking on the Send Routine (SND  highlighted. S SA U
ROUT) button. ¢3.2.1.2.2.2.3 (fse reply)
3510 Cickonthe CLEAR and RETURN  The display retumns to the Report Iﬁ O
) button. (RPRT) Menu. S SA V]
3520 Click on the SYS MAIN button. The displey retums o the System  [v] [ 1 []
: Main Menu (SYS MAIN). S SA V]
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35830

3540

3870

At the TOC DMCC, verily the

display of an incoming message
4oon \epx

Retrieve and display the Free Text
message by clicking on the READ

Good Work
FSE Operational

where date/time is of the format
26 1745 JUNE 95

Click on the SYS MAIN button.

ADST/WDL/TR-92-003029

The incoming message isenbar
disappears.

Free Text Message from the
FSE, 1 routine Free Text Messaye
from the FSE, 1 routine Free Text
Message from the RAH-68.

The message entry is highlighted.

The selected message is displayed.

The message content is as specified.

60
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3590 At the FSE DMCC, verily the

display of a Message
Acknowledgment

Message Acinowledged by TOC

and dismiss the by clicking on

the Dismiss button. 9v¥

ADST/WOL/TR-92-003029

Tponwmm
disappears.

uffmg=

- The steps in

thts stbpangraph consist of instruchons Ior the TOC b brwaml the FSE Haply to the RAH-66's
Firing Status (which included the FSE Status) to the RAH-66.

Step

Operator/System Action

3600 Atthe TOC DMCC, select the

3610

3620

- 3630

3640

Message (MSGS) option from the
System Main Menu (SYS MAIN) by
clicking on the bezel switch.

Salect the routine Free Text
message received from the FSE by
clicking on the PREV/NEXT bezel
switches until the entry is
highlighted.

Forward the message by clicking on
the REUSE and INCLUDE button.

Select the Free Text (FREE TXT)

message option by clicking on the
bezel switch.

Select the Address (ADRS) of the
RAH-66 by clicking on the bezel
switch until the entry is
highlighted.

Expected Resuit

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 3 messages, 1
urgent Free Text Message from the
FSE, 1 routine Free Text Message
from the FSE, 1 routine Free Text
Message from the RAH-66.

The message entry is highlighted.

The Report (RPRT) Menu is
displayed identifying the types of
messages which may be included
with forwarded message.

A Free Text message display
appears showing the entries which
may be made in a Free Text
message.

The RAH-66 address is highlighted.

(Check One
A B D
S SA U

& OO
S SA UV
M O O
S SA U
IﬁDD
S SA U
E/E]D
S S8SA U
61
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3650 Enter the following text in the
free text space:

Tongratulationsl|

3660 Send the Free Text message 1o be
furwarded and the appended Free
Text message by clicking on the
Ser.d Routine (SND ROUT) button.

ReTURN
3670 Click on the CLEAR and ROUTINE™
button.

3680 Click on the SYS MAIN button.

3690 At the RAH-66 DMCC, verify the

display of an incoming message
4608 Yox

Message of type FREF TEXT
received from FSE

Dismiss

and dismiss the Jeen-by clicking on
the Dismiss button. Yox
3700 Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

3710 Select the routine Free Text
received from the FSE by
clicking on the PREV/NEXT bezel
switches until the entry is
highlighted.
3720 Retrieve anu display the Free Text
message by clicking on the READ
button.

ADST/WDU/TR-92-003029

The text is displayed as entered.

The button is momentarily
highlighted.

*3.2.1.2.2.3.3 (forward to rwa,
freet)
*3.2.1.2.2.3.3.2 (freet)
The display returns to the Report
(RPRT) Menu.

The display returns to the System
Main Menu (SYS MAIN).

The incoming niessage icon o
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queus.
The queue shows 3 messages, 1
urgent Free Text Message from the
FSE, 1 routine Free Text Message

.from the TOC, 1 routine Free Text

)iassage from the FSE.
The message entry is highlighted.

The selected message is displayed.
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45

d

3730

3740

3750

3760

3770

3780

ADST/WDUL/TR-92-003029

Verify the message contants: The message content is as specified.
FREE TEXT MESSAGE ROUTINE
SENDER FSE
SENT TO RAH-66
FWD BY TOC
MSG SENT (dataftime)
XMIT LCN
XMIT ALT 0 FEET
Good Work
FSE Operational

where date/time is of the format
26 1745 JUNE 95

Retum to the message queue by The display returns to the message
clicking on the READ button. queue.
Verify the display of an incoming  The incoming message icorrtor
message ieon Vox disappears.
Message of type FREE TEXT
received from TOC
Dismiss

and dismiss the icon, by clicking on
the Dismiss bution. ®&¢

Select the Free Text message The message entry is highlighted.
received from the TOC by clicking

on the PREV/NEXT bezel switches

until the entry is highlighted.

Retrieve and display the Free Text The selected message is displayed.
message by clicking on the READ

button.

Verify the message contents: The message content is as specified.
FREE TEXT MESSAGE ROUTINE

SENDER TOC

SENT TO RAH-66

FWD BY

MSG SENT (date/time)

XMIT LCN

XMIT ALT 0 FEET

Congratulationst!

where date/time is of the format
26 1745 JUNE 95.

oJ o[&_
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3790

3800

3810

Click on the SYS MAIN button.

At the TOC DMCC, verily the
display of a Message
Acknowledgment (for the
forwarded message)

Message Acknowledged by RAH-88

and dismiss the4con by clicking on
the Dismiss button. Yox

Verify the display of a second
Message Acknowiedgment (for the
appended message)

Message Acknowledged byRAH-66

(oo ]

and dismiss the-cen-by clicking on

the Dismiss button. \)

ADST/WDL/TR-92-003029

ciffm

The display retuns 1o the System |

Main Menu (SYS MAIN). S SA U

disappears. S SA

The message acknowledgment d D d

disappears. S SA U
g8 - The steps in this

subparagraph conslst of inswctlona for the TOC to reply to th. RAH-GG' Firing Status. The reply
takes the form of a Move Command with additional orders to rearm.

Step
3820

3830

QOperator/Sygtem Action
At the TOC DMCC, select the
Message (MSGS) option from the

System Main Menu (SYS MAIN) by
clicking on the bezel switch.

Select the Free Text message
received from the RAH-66 by
clicking on the PREV/NEXT bezel
switches until the entry is
highlighted.

Expected Result

The Message (MSG) Menu is
displayed identilying the messages
presently in the message queue.
The queue shows 3 messages, 1
urgent Free Text Message from the
FSE, 1 routine Free Text Message
from the FSE, 1 routine Free Text
Message from the RAH-66.

The message entry is highlighted.

Stajus

oy

S SA v
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° 3840 Reply to the Free Text message by
clicking on the REPLY button.

3850 Select the Move Command (MOV
CMD) message option by clicking
on the bezel switch.

3860 Select the Task as Move To (MOV
TO) by clicking on the bezel switch
until the entry is highlighted.

3870 Select When as Immediately
(IMMED) by clicking on the bezel
switch until the entry is
highlighted.

3880 Select the Location (LCTN) as
ES967650 by clicking on the bezel
switch until the entry is
highlighted.

o

3890 Select Who as YOU by clicking on
the bezel switch until the entry is
highlighted.

3900 Enter the following text in the

~lower-free text space:
PR

Standby to Rearm.
3910 Sendthe Move Command message

by clicking on the Send Urgent
(SND URG) button.

3920 Cliick on the CLEAR and RETURN
button.

3930 Click on the SYS MAIN button.

ADST/WDUL/TR-92-003029

The Report (RPRT) Menu is
displayed identifying the types of

messages which may be sent a3
replies.

A Move Command message disolay
appears showing the entries which
may be made in a Move Command
message. The RAH-66 address is
highlighted.

The MOV TO task entry is
highlighted.

The IMMED entry is highlighted.

The ES967650 location entry is
highlighted.

The YOU entry is highlighted.

The text is displayed as entered.

The button is momentarily
highlighted.

*3.2.1.2.2.2.3 (toc reply)
*3.2.1.2.2.3.2.a (reply pret
to rwa)

3.2.1.2.2.3.2.2 (reply
pref)

The display returns to the Report
(RPRT) Menu.

The display retumns to the System
Main Menu (SYS MAIN).
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3940 At the RAH-66 DMCC, verity the
display of an incoming message
icon

Message of type MOVE
recsived from TOC

Dismiss

and dismiss the icon by clicking on
the Dismiss button.

3950 Select the Message (MSGS) option
from: the System Main Menu (SYS
MAIN) by clicking on the bezel

switch.

3960 Select the Move Command message
received from the TOC by clicking
on the PREV/NEXT bezel switches

until the entry is highlighted.

3970 Retrieve and display the Move
Command message by clicking on
the READ button.

3980 Verify the message contenis:
MOVCMD REPORT URGENT
SENDER TOC
SENT TO RAH-66
FWD BY
MSG SENT (date/time)
XMITLCN
XMIT ALT O FEET
TASK MOV TO
WHO YOU
WHEN IMMED
WHERE ES967650
Stand by to rearm.

where date/time is of the format
26 1745 JUNE 95

ADST/WDL/TR-92-003029

The incoming message icon
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the message queue.
The queue shows 4 messages, 1
urgent Move Command Message
from the TOC, 1 urgent Free Text
Message from the FSE, 1 routine
Free Text Message from the TOC, 1
routine Free Text Message from the
FSE

The message entry is highlighted.

The selected message is displayed.

The message content is as specified.
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3990 Record the new grid coordinates The new grid coordinates are M D D
25967450 available from the Move Command. (3 SA v
4000 Clickon the SYSMAINbutton.  The display retums 1 the System m/ 0 O
Main Menu (SYS MAIN). S SA v
4010 Atthe TOC DMCC, verify the The message acknowledgment m/ 0O O
display of a Message disappears. S SA U
Acknowledgment
Message Acknowledged by RAH-66
Dismiss

and dismiss the icon by clicking on
the Dismiss button.

- i : : - The steps in this
subparagraph conslst of mstmctlons for the RAH-66 to forward lts Move Command to the FSE.

Step  Operator/System Action Expected Resuit

,Check One
4020 Atthe RAH-66 DMCC, selectthe  The Message (MSG) Menu is [fl [ b

Message (MSGS) option from the  displayed identifying the messages S
System Main Menu (SYS MAIN) by presently in the message queue.
clicking on the bezel switch. The queue shows 4 messages, 1

urgent Move Command Message

from the TOC, 1 urgent Free Text

Message from the FSE, 1 routine

Free Text Message from the TOC, 1

routine Free Text Message from the

FSE.

4030 Selectthe Move Command message  The message entry is highlighted. é O O
received from the TOC by clicking SA U
on the PREV/NEXT bezel switches
until the entry is highlighted. .

4040 Forward the message by clicking on A send message display appears é O O
the REUSE button. allowing an address to be specified. s SA U

4050 Select the Address (ADRS) of the  The FSE address is highlighted. [ﬁ J O

. FSE by clicking on the bezel switch S SA U
until the entry is highlighted.

4060 Send the Move Command to be The button is momentarily ﬁ 3 D
forwarded by clicking on the SEND  highlighted. S SA U
button. *3.2.1.2.2.3.3 (forward

pref to mcc)
67
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4070

4080

4090

4100

4110

4120

Verify the accessibility of the
Delete function by clicking on the
CLEAR and RETURN button, then
the MSGS button.

Click on the SYS MAIN button.

At the FSE DMCC, verily the
display of an incoming message
icon

Message of type MOVE
received from TOC

Dismiss

and dismiss the icon by clicking on
the Dismiss button.

Select the Message (MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Select the Move Command message
received from the TOC by clicking
on the PREVNEXT bezel switches
until the entry is highlighted.

Retrieve and display the Free Text
message by clicking on the READ
button.

ADST/WDL/TR-92-003029

The delete function is accessible
from the Message (MSG) Menu.
*3.2.1.2.2.3.3.3 (delete

from forward)
*3.2.1.2.2.3.3.4
from forward)

(delete

The display returns to the System
Main Menu (SYS MAIN).

The incoming message icon .
disappears.

The Message (MSG) Menu is

displayed identifying the messages
presently in the message queue.
The queue shows 4 messages, 1
urgent Move Command Message, 1
routine Request Message from the
TOC, 2 routine Free Text Messages
from the RAH-66.

The message entry is highlighted.

The selected message is displayed.
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4130

4140

4150

Verify the message contents:
MOVCMD REPORT URGENT

SENDER TOC

SENT TO FSE

FWD BY RAH-66
MSG SENT (datettime)
XMIT LCN

XMIT ALT O FEET
TASK MOV TO
WHO YOU
WHEN IMMED
WHERE ES967650
Stand by to rearm.

where date/time is of the format
26 1745 JUNE 95

Click on the SYS MAIN button.

At the RAH-66 DMCC, verify the

display of a Message
Acknowledgment

Message Acknowledged by FSE

and dismiss the icon by clicking on
the Dismiss button.

ADST/WDL/TR-92-003029

The message content is as spacified. ﬁD I

The display returns to the System
Main Menu (SYS MAIN).

The message acknowledgment

disappears.

S SA v

<0

u,Ek o]
20 ¢
<0

5.2.28 Dispatch Rearming Vehicte - The steps in this subparagraph consist of instructions for
dispatch of a rearming vehicle.

Step
4160

Onerator/System Action

At the Admin/Log console, select
the display which allows the
control of the rearming vehicles
(M978s) by selecting menu
displays until the Ammunition
Truck Status Menu is displayed.

Expected Result

The Ammunition Truck Status
Menu is displayed.

[Sfieck One
o 010
SA v

S
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4170 Select the rearming vehicle whose The Vehicle entry is highlighted.

4180

4190

4200

4210

ammuniticn load is compatible
with the RAH-66, by clicking on
the vehicie entry.

Click on the Dispa‘ch button.

Enter ES967650 as the
coordinates and click on the
Compute ETA button. Record the
ETA _‘f:__ minutes.

Click on the Dispatch button to
dispatch the rearming vehicle.

Verify that when the rearm truck
arrives, & message stating that the
truck is ready is displayed. Click
on the Roger button.

3.2.1.1.2.2 (MCC selectable
rearm vehicles)

The Dispatch Ammunition Truck
Menu is displayed.

The computed Estimated Time ol
Arrival is displayed in the format

25 1403 Oct
day time month

The display retums to the
Ammunition Truck Status Menu
which shows the truck “enroute
to” ES96706500 and its ETA.

The truck ready message is
displayed and the notification
message disappears once the Roger
button has been selected.

2]

in this swparagraph consist cf mstmctlom tor thetransmrssaon and recenpt of a messege stating
the rearming vehicle’'s ETA.

Step
4220

4230

4240

Qperator/Systern Action

At the TOC DMCC, select the Report
(RPPRT) option from the System
Main Menu (SYS MAIN) by clicking
on the bezel switch.

Salact the Free Text {FREE TXT)
meseage option by clicking on the
bezel switch.

Select the Address (ADRS; of the
RAH-66 by clicking on the bazel
switch until the entry is
highlighted.

Expected Resuit

The Report (RPRT) Menu is
displayed identifying the types of
messages which may be sent.

A Free Text message display
appears showing the entries which
may be made in a Free Text
message.

The RAH-66 address is highlighted.
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4250

4260

4270

4280

4290

4300

4310

4320

Enter the folicwing text in the
free text space, using the recorded
ETA value:

Rearming vehicle will rendezvous
at ES967650 in (ETA) minutes.

Send the Free Text message by

clicking on the Send Rcutine (SND
ROUT) button.

Click on the CLEAR and RETURN
button.

Click on the SYS MAIN button.

At the RAH-66 DMCC, verify the
display of an incoming message
icon

Message of type FREE TEXT
received from TOC

Dismi

and dismiss the icon by clicking on
the Dismiss button.

Select the Message(MSGS) option
from the System Main Menu (SYS
MAIN) by clicking on the bezel
switch.

Select the latest Free Text message
received from the TOC by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Hetrieve and display the Free Text
message by clicking on the READ
button.

ADST/WDL/TR-92-003029

The text is displayed as entered.

The button is momentarily
highlighted. ,
«3.2.1.2.2.2.2 (¥ RWA, tog)
See Mppsndix A, Note 1

The display returns to the Report
(RPRT) Menu.

The display retumns to the System
Main idenu (SYS MAIN).

The incoming message icon
disappears.

The Message (MSG) Menu i
displayed identifying the messages
presently in the message queue.
The queue shows 5 messages, 1
urgent Move Command message
from the TOC, 1 urgent Free Text
Message from the FSE, 2 routine
Free Text Messages from the TOC,
1 routine Free Text Messages from
the FSE.

The message entry is highlighted.

The selected message is displayed.
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i 4330 Verily the measage contents: The message content is as specified. dt]

FREE TEXT MESSAGE ROUTINE 8 SA UV
SENDER TOC

SENT TO RAH-¢8

FWD BY

MSG SENT (datetime)

XMIT LCN

XMIT ALT O FEET

Rearming vehicle will rendezvous
at ES967650 in (ETA) minutes.

where date/ime is of the format
26 1745 JUNE 9§

4340 Cickonthe SYS MAINbution,.  The display retums 1o the System d 0O O
: Main Menu (SYS MAIN). S SA u
4350 Atthe TOC DMCC, verify the ‘The message acknowledgment m/['_'l 3

display of a Message disappearc. S SA U
Acknowledgment
Message Acknowledged by RAH-68
‘ and dismiss the icon by clicking on
the Dismiss bution
n Re - d B 10 'WMMM'W
consist of lnotmctlom fof ﬂying to tho remning location and rearming the RAH-66 aircraft.
Step QOperator/System Action Expacted Result Siatus
Gheck One
4360 At the RAH-66 softpanel, enter the The Situational Display shows the d ] t]
rearming location grid coordinates waypoint position relative to the S
(ES967650) and select this sircraft’'s current location and
waypoint for navigation. heading (represented by the center

crosshairs). It also identifies the
sircraft's current position, the
bearing and range to the waypoint.

72
[CA-72)




4370 Fly towards the reamming location
at an altitude of 200 - 250 feet
and an airspeed of 80 - 90 knots.
When the aircraft reaches the
rearming (ES967650) location
hover at an altitude of 100 ft.

4380 When the rearming vehicle

(M877) arrives and stops, land

the RAH-66 within a 100 meter

radius of the vehicle.

4390 Record the ammunition values

Helltires: 3
Stingers: o

Hydras: %7

20 mm HEI:
.09

4400

Switch from armed to safe.
4410 Rearm the RAH-66 by monitoring
the ammunition levels recording
the time when each type’'s
rearming is complete.

Hellfires:
Stingers:
Hydras:

20 mm HEIl:

2.5

and the current time: __ 3,
Toggle the Master Weapons Arming The weapons arming switches are . M

ADST/WODL/TR-92-003029

The aircratt flies 10 the specified [EZf' O O
location. S SA v

The rearming vehicle is visible and m/ ml.
stationary. S SA U

The ammunition values are D D
available from the Instructional S SA Y

Display.

on safe. ] SA U !
The ammunition levels rise until D m D

they show a full load. S SA V] |
3.2.1.1.2.1 (weapons wt.) f
*3.2.1.1.2.2 (rearm)

oo 5 B o st
2 P + éz =
éﬁ(. 'é‘\'-\ ‘f fl—‘%" S oo g'b/s‘é;.dgv

Fib5
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‘ 4420 Verily each time of transfer The times cf ransfer comespond to l_'ZI [:] |
against the amount transierred for the amounts transferred. U

each ammunition type. Resupply *3.2.1.1.2.4

retes are as follows:

Hellfire: 1/40 sec
Stinger: 1/40 sec

m: “::gl::m HYPRAS wasl 20 oype
Dll.O( 4.0%— lOsol.'

Roeudmmmo:

Hellfire:
Stinger:
Hydra:

20 mm
4430 Toggle the Master Weapons Arming The weapons anming switches are E/D

Switch from safe to armed. : on armed. S /,SA
[ SA

C1
U

]
U

4440 At the Admin/Log console nole the The messages are displayed until
display of the following messages  the Roger button has been clicked.
and dismiss each message by
clicking on the Roger button.

Ammo Truck N is servicing at
ES98706500.

Ammo Truck N is no longer
servicing at ES96706500.

.7

4450 Atthe GT System Console, nole the The messages are dispiayed.
display of the following messages.
{The messages are repeated for

each Stinger loaded.)

1SN
2]
<1

RWA trying to load 1 Stinger onto
(LEFT/RIGHT) WING

RWA saw 1 Stinger loaded onto
(LEFT/RIGHT) WING
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5.2.31 Jast Messace Queus - Tho steps in this subparagraph consist of instructions for filling the
message queue 10 and above required capacity.

4460 Atihe FSE DMCC, use the same
message sending procedures o send
12 additional routine messages
the TOC, filling the TCC's message

queue (15 messages total).

4470 Atthe TOC DMCC, verify that the
TOC message queue hoids the 15

messages.

4480 Record the first and last entries in

the queue:

Firstt _1bo3 U

1bt7 ) 2 8

Last:

4490 Atthe FSE DMCC, send a 16th
message 1o the TOC.

4500 At the TOC DMCC, verify thot only
15 messages are reflected in the
message queue, and that the 15
most recent messages are listed.

4510 Atthe TOC DMCC, use the same
message sending procedures to send
11 additional messages to the FSE,
filing the FSE's message queue

(15 messages total).

4520 Atthe FSE DMCC, verify that the

FSE message queue holds the 15
messages.

4530 Record the first and last entries in
the queve:
First: 1437 R

7690

Last: __W R

4540 Atthe TOC DMCC, send a 16th
message o the FSE.

Expected Result

The TOC message queue reflects the
messages sent by the FSE.

The message queue hoids the 15
messages.

The entry information is available
from the message queue.

The 16th message is sent.

The 15 most recent rhessages are
listed.

*3.2.1.2.2.1.8 (queue
«3.2.1.2.2.1.6.2 (TOC)
*3.2.1.2.2.1.6.3 (TOC)

The FSE message queuse reflects the
messages sent by the TOC.

The meseage queue hokis the 15

messages.

The entry information is available
from the message queue.

The 16th message is sent.
most recent messages.

Hmit)

Check One
tsﬁ':tl
SA U

cfi=
o O

S SA

A,

‘I
e[ ¢ ¢

2]
<]

B R
2]

B,
2]

<0
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7 oo

4550 At the FSE DMCC, verily thatonly The 15 most recent messages are
18 messages are reflected in the listed.
message queus, and that the 15 *3.2.1.2.2.1.6.2 (FSE)
most recent messages are listed. *3.2.1.2.2.1.8.3 (FSE)

8.2.32 Iarminate the Exarcise - The steps in this subparagraph consist of instructions for

terminating the exercise.

Sweg QOperator/System Action Expectad Reault Stalus

rnock One

4580 Atthe SIMNET SCC, select the A display cppears requesting the d ]
Battiemaster Functions Option and Battlemaster password. [] SA V)
GO 10 the next menu,

4570 Enter the Battlemaster password  The Battiemaster Overview menu j O 4
(foozball) and click on the OK is displayed showing the following S SA V]
button. selectable options:

Displacement
Reconstitution
Gunnery Targets
Resume |nitialization
End Exercise

4580 Select the End Exercise option and
GO o the next menu.

4590 Respond to the Confirmation
Question by clicking on YES.

4600 Atthe AIRNET SCC, select the
Battiemaster Functions Option and
Go to the next menu.

- 4610 Enter the Battlemaster password

(foozball) and click on the Ok
button.

4620 Select the End Exercise option and
Go to the next menu.

An End Exercise Confirmation
Menu is displayed.

The Confirmation Display
disappears and the display returns
to the Mac windows display. The
AdminA.og Console display
retums to the Mac windows
display.

«3.2.1.1.3.2 (Mac shutdown, Init
State)

A display appears requesting the
Battlemaster password.

The Batemaster Overview menu
is displayed showing the following
selectable options:

Displacement

Reconstitute

Gunnery Targets

Resume |nitialization

End Exercise

28

21 ¢[]
<0 <0

#[]
<]

mEL mEL
2]
<0

An End Exercise confirmation menu B/ D

is displayed.

U
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4630 Respond . the Confimation
Question by clicking on YES.

ADST/WOL/TR-92-003029

The Confirmation Display
dissppears and the display returns
to the Macintosh windows screen.
The CIG system console displays the

message "Deactivating from MCC' _

and sound and visuals are
terminated.
3.2.1.1.3.1
«3.2.1. .2

b&uﬂ

1
.2,
.2.
.2.

uuu
”””
dd‘

.1

of O O
S SA U
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6.0 NOTES
a Test failures will be noted in the procedure against each tast step as necessary where test results do
not agree with expected resuits. Due to the nature of these system level tests, a simulator "crash®
due fo pilot error will not be constituted as a failure but an acceptable interruption. The aystem
provides the capability for re-starting at the point of where the crash occurred and will be utilized
auring the execution of this system level test.
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7.0 Ieat Fallures/interruptions
NOTE ANY FAILURES ENCOUNTERED DURING THE TEST IN THIS SECTION.

NO.

FAILURE/INTERRUPTION DESCRIPTION
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MOVTO
MOVCMD
MSG
MSGS
MTO
POU

PIE
RAH-66
AEOON
RECONTYPE
REaT
RPRT
RWA

S/W

e

SOF
SIMNET
SND ROUT
SND URG
SYS MAIN
T

UMCP
UT™M

WDL
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Administration/Logistics
Address
Aircraft Simulation Network
AdministrationfLogistics Operations Console
Ammunition
Bolt, Beranek, and Newman
Communications and Electronics Operations instructions
Computer image Generator
Co-PiloVGunner
Digital Message Server -
Estimated Time of Arrival
Fully Reconfigurabls Device
Free Text
Fire Support Element
Forward
BBN Computer System/CIG supporting Simulation
High Explosive Incendiary
High Mobility Multi-Wheeled Vehicle
Integration & Test
Immediately
pounds
Location
Macintosh Computer

nt, Command and Control Console
AIRNET MCC Host Computer
Move To
Move Command

Message

Messages ~

Movement to Order

Protocol Data Unit

Pyrotechnic Incendiary Explosive
Comanche Helicopter
Reconnaissance

Reconnaissance Type

Request

Report

Rotary Wing Aircraft

Software

System Control Console

System Development Facility, Loral WDL, San Jose
Simulation Network

Send Routine

Send Urgent

System Main Menu

Tactical Operations Center

Unit Maintenance Collection Point
Universal Transverse Mercator
Waestemn Development Labs
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WHN RDY When Ready
XMIT ALT Transmit Altitude
XMITLCN Transmit Location
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APPENDIX A
EXERCISE "A° REQUIREMENTS MATRIX
The following tabies are referenced below.

Jable 3.2.1.1 - 1
W Weapon Quantity Weapon Weight Notes:
Hellfire 14° 101 bbs. ea.
Stinger 18° 22.6 ibe. ea.
Rocket 62° 20.6 bs. ea. all 2.75 in_rockets
20 mm ammo 500 rounds 112 ibs. total | PIE or HEI

* For a reconnaissance mission 4 Helifire may be configured with 2 Stinger. When configuring a
maximum missile load the weapon quantities are exclusive of each other.

Table 3.2.1.1 - 2
| Configuration Weight

Max self deployed

17,174 Tos.

Primary mission 10,112 Ibs.
Empty 7500 Ibs.
Useful load 2612 Ibs.
Internal fue! 1820 Ibs. (280 gals.)
Self depioy 7670 Ibs. (1180 gals.)
REQ NO. TITLE REQUIREMENT
3.2.1.1.1.1 Terrain Data Base The MCC shail specify the terrain database (name
Definition and area) to be used by the RAH-66 Comanche
simulator.
3.2.1.1.1.2 Simulator Identifier The MCC shall specify the simulator vehicle
identifier to be utilized by the RAH-66 Comanche
simulator.
3.2.1.1.1.3 Simulator Placement [ The MCC shall specily the location and heading
(placement) to be utilized by the RAH-66 Comanche
simulator.
3.2.1.1.1.4 Weapons Load The MCC shall support the definition of the weapons
load for the RAH-66 Comanche simulator.
3.2.1.1.1.5 Waeapons Weight and The MCC shall impose weight and quantity constraints
Quantity in_accordance with table 3.2.1.1.-1 given below
3.2.1.1.1.6 Default Weapons Load | The MCC shall maintain a default weapons load which
to be used in the event that the weapons load is not
explicitly selected.
3.2.1.1.1.7 Fueling The MCC shall support the fueling of the RAH-66
Comanche simulator.
3.2.1.1.1.8 Fuel Load Constraint The MCC shall impose a weight limit on the aliowable
fuel load in accordance with table 3.2.1.1.-2.
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REQ NO. TITLE REQUIREMENT
3.2.1.1.1.9 Detault Fuel Load The MCC shall maintain a default fuel load which shall
Constraint be used in the event that the fuel load is not explicitly
selected.
3.2.1.1.1.10 RAH-66 The MCC shall allow the configuration of one to eight
Sce Notes (1) Configuration RAH-66 Comanche simulators engaged in simulated
reconnaissance, tactical maneuver, or battle
exercises.
3.2.1.1.1.11 Configuration The MCC shall specify the configuration parameters
See Notes (2) Parameters for the RAH-66 Comanche simulator to include but
not be limited to the following:
3.2.1.1.21 Rearmament The MCC shall rearm the RAH-66 Comanche
simulator based on current weepons status and
weapons load constraints contained in table 3.2.1.1-
1.
3.2.1.1.2.2 Resupply Vehicles The MCC shall use the same armament resupply
vehicles for the RAH-66 rearmament as those used
for already existing and selectable on the MCC.
3.2.1.1.2.3 Weapons Load Request | The RAH-66 Comanche simulator shall inform the
MCC about the current status of weapons load upon
request .
3.2.1.1.2.4 Rearm Time The time of transfer of weapons shall be simulated by
the MCC.
3.2.1.1.25 Refueling The MCC shall refue! the RAH-66 Comanche
simulator based on current fuel status and fuel load
constraints contained in *able 3.2.1.1-2.
3.2.1.1.2.6 Refueling Vehicles The MCC shall use the same armament refueling
vehicles for the RAH-66 refueling as those used for
ground-based simulators.
3.2.1.1.2.7 Current Fuel Status The RAH-66 Comanche simulator shall inform the
MCC of the current status of fuel remaining in the
vehicle upon request.
3.2.1.1.2.8 Fuel transfer Time The time of transfer of fuel shall be simulated by the
MCC.
3.2.1.1.2.10 Placement Upon Upon activation the simulator shall appear on the
Activation terrain database at the site of the 8 digit coordinates
entered in the location entry on the SCC console.
3.2.1.1.2.1 Defauit Heading The MCC shall default the heading to 0 degrees
(Topographic North) should the headirg entry be
blank at tl.e time of activation
3.2.1.1.3.1 Terminate Exercise The MCC shali perform the termination of an
exercise.
3.2.1.1.3.2 Termination The MCC shall perform the following during
Functions termination of an exercise:

e Send Deactivation Requests to all simulators
+ Shutdown all Mac Consoles
*_Begin initialization_state
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See Note (1)

Messages

REQ NO. TITLE — REQUIREMENT
3.2.1.2.2.1.2 TOC Station The Computer Digitas Mcssage function shall notify
Not:fication the Tactical Operations Centcr (TOC) of an incoming
message and place message contents in the TOC storage
queue. -
3.2.1.2.2.1.3 FSE Station The Computer Digital Message fur.ction shall notify
Notification the Fire Support Eleri:ent (!"SE) of an incomiing
message and place message con’ants in the FSE storage
queue.
3.2.1.2.2.14 TOC Operator The TOC station shall display an incoming message
Notification of icon upon message notification from *he MCC host.
Message Receipt
3.2.1.2.2.1.5 FSE Operator The FSE station shall display an incoming message
Notification of icon upon message notification from the MCC host.
Message Receipt
3.2.1.2.2.1.6 Message Storage Messages will be automatically stored until either
deleted by a station operator or untii the maximum
message storage limits have been attained.
3.2.1.2.2.1.6.1 Message Queuing Messagesc shall be automatically queued upon receipt
for either the FSE and/or the TOC.
3.2.1.2.2.1.6.2 Message Quantity The MCC system shall store a maximum of 15
messages each for the FSE and TOC.
3.2.1.2.2.1.6.3 | Most Recent Messages | Only the most recent messages each shall be stored
for either the FSE or TOC stations.
3.2.1.2.2.1.6.4 Message Type Message types received shall consist of either pre
formatted text or free text messages.
3.2.1.2.2.2.1 Pre Formatted Text The TOC or FSE shall be capable of sending pre

formatted messages to the RAH-66 Comanche
player(s). A pre formatted message is any
previously defined message file.

3.2,1.2.2.2.2 Free Text Messages The TOC or FSE shall be capable of sending free text
See Note (1) messages to the RAH-66 Comanche player(s). A free
text message is any message entered by the station
operator within the Access Mode.
3.2.1.2.2.2.3 Sending Messages The TOC and FSE shall allow 2 message to be sent,
deleted, retrieved for viewing, forwarded,
acknowledged and replied to.
3.2.1.2.2.3.11 Retrieve Selected The station operator shall be able to select any
Message message for retrieval and display from the station's
storage queue.
3.2.1.2.2.3.1.2 Retrieve Function The operator shall be able to transition to Access
See Note (3) Transition Mode, Reply, Forward, Acknowledge and Delete from
A within the Retrieve function.
3.2.1.2.2.3.2.a Message Reply The reply function shall automatically send
Function preformatted or freehand messages to the RWA player
whose message has been selected.
3.2.1.2.2.3.2b Message Reply The operator shall be able to select Access Mode and
Function the Delete function from within the Reply function.
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REQ NO. TITLE REQUIREMENT
3.2.1.2.2.3.2.1 Reply to Selected The reply tunction allows the station operator to send
Message a reply to the originator of the selected message from
— the storage queue.
3.2.1.2.2.3.2.2 | Reply Function Tha operator shall be able to reply to a selected
Message Type message by either sending a freehand (typed) or a
reformatted text message.
3.2.1.2.2.3.2.3 ] Reply Function The operator shall transition to Access Mode and the
Transition Delete function from within the Reply function.
3.2.1.2.23.3 Message Forward The forward function shall allow the selected message
Function to be forwarded to the RWA player or MCC Station.
Preformatted or freehand messages can be included.
3.2.1.2.2.3.3.1 Forward Selected The forward function allows the station operator to
Message forward the selected message from the storage queue
to another MCC station or RWA player.
3.2.1.2.2.3.3.2 Forward Function The operator shall be able to forward the selected
Message Type message and include either a freehand (typed) or a
preformatted text message if desired.
3.2.1.2.2.3.3.3 Forward Function The operator shall transition to Access Mode and the
Transition Delete function from within the Forward function.
3.2.1.2.2.3.3.4 Select Access or The operator shall be able to select Access mode and
Delete Function the Delete function from within the Forward function.
3.2.1.2.2.34 Acknowledge Selected | Only one Acknowledgment shall be sent for any
Me message in the storage queue.
3.2.1.2.2.3.4.1 Acknowledge Selected | The acknowledge function shall automatically
Message acknowledges the selected message from the storage
queue.
3.2.1.2.2.3.4.2 | Acknowledge function |A preformatted text message will automatically be
message type sent to the message originator acknowledging message
receipt and display at the receiving station.
3.2.1.2.2.3.4.3 | Acknowledge Function | The acknowledge function shall automatically
Transition transition to the retrieve function and display the
selected message unless the message has already been
retrieved (displayed).
3.2.1.2.2.3.4.3.a | Acknowledge Function | If the message has already been dispiayed, the
See Note (3) Transition operator shall transition to Access Mode, Retrieve or

Delete functions.

Message Type

3.2.1.2.2.3.5.1 Message Deletion The station operator shall be able to delete messages
from the station's storage queue.

3.2.1.2.2.3.5.2 | Delete Function The Delete function shall return automatically to

Transition Access Mode.
3.2.1.2.2.3.6 Send (originate) a The send function shall allow the station operator to
: originate and send preformatted or freehand text

messages to an RWA player or another MCC <station.

3.2.1.2.2.3.6.1 Send Message The send function allows the station operator to
originate a message and send to another MCC station
or to an RWA player.

3.2.1.2.2.3.6.2 Send Function The operator shall be able to send either a freehand

(typed) or a preformatted text message.
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REQ NO. TITLE — REQUIREMENT
3.2.1.2.2.3.6.3 | Send Function The operator shall be able to select Access Mode,
Trangition Forward, or Delete function from within the Send
: function.
3.2.1.2.3 Segment capability Management Command and Control capability
relationships relationships are not affected by modifications except
as described by the Digital Message/Communications
capabilities.
3.2.1.2.4, Segment External All external interfaces shall remain SIMNET 6.6.1
interface compliant.
Requirements.
3.2.1.24.1 MCC Digital The external interface for the MCC Digital
Message/Comm. Message/Communication Upgrade shall be compliant
Upgrades External with SIMNET 6.6.1.
Interface Description
ATACI
Requirements
3.2.1 ATAS Symbology The RWA scftware shall be modified to display an
ATAS reticle model in the Out-the-Window (OTW)
_ views when the ATAS missile is selected.
3.2.2.1 ATAS Symbology The ATAS reticle shall consist solely of a square
“lock-on" reticle.
3.2.2.2 ATAS Symbology The ATAS reticle shall exhibit screen dimension
ratios equivalent to that of tha 2d overlay sensor
version: horizontal extents occupying ~ 10% of the
horizontal screen space, vertical extents occupying ~
13% of the vertical screen space.
3.2.2.3 ATAS Symbology The ATAS reticle shall be emulated as a 3d mode! in
the Dynamic Elements Database (DED).
3.2.3 ATAS Symbology The RWA software shall use the existing ATAS lock-
_ on cone dimensions, i.e. +/- 10 degrees.
3.2.8 ATAS Symbology The RWA software shall use the existing weapons
switchology algorithms.
3.2.9 ATAS Symbology The 3d ATAS reticle shall be displayed on the OTW
visuals only.
3.2.10.1 ATAS Symbology The RWA DEDs shall be modified to contain a
*normal” version of the ATAS reticle in the OTW DED
for use in locking on to targets within a range of 3.5
km. or less.
3.2.10.2 ATAS Symbology The RWA DEDs shall be modified to contain a

*modified” version of the ATAS raticle in the OTW
DED for use in locking on to targets beyond the OTW
3.5 km. visual range. (Note: The current design
concept for the modified reticle is to have it contain a
*black dot” in the center to signify that it is locked

onto a larget.[
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REQ NO.

TITLE

REQUIREMENT

3.2.10.3

ATAS Symbology

The RWA DEDs shall be modified to contain a “null”
(invisible) version ot the ATAS reticle in the
Daylight Television (DTV) / Thermal DED. (Note:
The null version for the DTV/Thermal DED is
required in order to avoid having the sensor
inadverten display the pilots 3d reticle model.

3.2.111

ATAS Symbology

The 2d ATAS reticle to be displayed in the sensor
channel shall consist of two dashed concentric squares
centered on the sensor line of sight when the ATAS
missile has been selected, but is not seeking. Neither
the aural seek tone nor the aural lock-on tone will be
generated.

3.2.11.2

ATAS Symbology

The 2d ATAS reticle to be displayed in the sensor
channel shall consist of two dashed concentric squares
centered on the sensor line of sight when the ATAS
missile is actively seeking. The aural seek tone will
be generated.

3.2.11.3

ATAS Symbology

The 2d ATAS reticle to be displayed in the sensor
channel shall consist of two solid concentric squares
centered on the target coordinates when the ATAS
missile is tracking a target. The aural lock-on tone
will be generated.

3.2.12

ATAS Symbology

The ATAS reticles (2d in the sensor channe! and 3d in
the OTW visuals) shall be displayed when either the
pilot or copilot/gunner (CPG) selects the ATAS
missile.

3.3.1.5

Manned Rotary Wing
Aircraft

A Missile Server shall not be required for
autonomous Hellfire designation (as in the current
implementation) functionality to exist. If no Missile
Server is present, the Hellfire works as in the
current_implementation.

3.3.1.10

Manned Rotary Wing
Aircraft

The SAD menu shall be modified to allow a target UTM
grid coordinate to be manually entered as the Helifire
destination point.

3.3.1.11

Manned Rotary Wing
Aircraft

The RWA shall ijncorporam a random offset, forward
of the target UTM grid coordinate, as the destination
point which the Hellfire will fly toward.

3.3.1.13
See Note (4)

Manned Rotary Wing
Aircraft

The Helifire impact point shall be determined by the
laser designation point, whether local (autonomous
fire) or_remote.

3.3.1.14

Manned Rotary Wing
Aircraft

Automatic range determination shall be displayed as a
four digit integer number on the sensor display, as in
the current implementation.

3.3.1.15

Manned Rotary Wing
Aircraft

Ranges calculated from target UTM grid coordinates
shall be displayed in the format NXXXX where XXXX is
the range to the coordinate in meters.
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REQ NO. TITLE REQUIREMENT
3.3.1.17 Manned Rotary Wing | The modes ol the Hellfire missiles
Aircraft {primary/secondary) and trajectories (LOBL, LOAL
direct, LOAL high, LOAL low) shall be implemented
only 1o the extent that they have been impiemented in
_ the cuirent version of the RWA.
3.3.1.18 Manned Rotary Wing | The laer rangefinder/designator symbology shall be
Alrcraft displayed in the upper left comer of the sensor
display.
3.3.1.19 Manned Rotary Wing The laser rangefinder mode symbology shall consist
Aircraft of the phrase "“RNG". _
3.3.1.21 Manned Rotary Wing The laser status symbology OFF/SAFE/ARM shail be
Aircraft displayed in the upper left comner of the sensor
display, beneath the rangefinder/designator
symboiogy.
3.3.1.25 Manned Rotary Wing | The RWA Hellifire switchology shall remain as it is in
Aircraft the current implementation.
3.3.1.26.1 Manned Rotary Wing The RWA Hellfire constraint symbology shall consist
Aircraft of a solid “in constraint” square (as in the current
implementation).
3.3.1.26.2 Manned Rotary Wing The RWA Hellfire constraint symbology shall consist
Aircraft of a dashed "out of constraint” square, the same size
and shape as the “in constraint” version.
3.3.1.27 -Aanned Rotary Wing The RWA Halifire constraint limits shall remain as
Aircraft they are in the current implementation, i.e., +/- 20
degrees.
3.3.1.30.2 Manned Rotary Wing The following shal! be moditiable at any time the RWA
Aircraft is in an active siate of simulation: Hellfire target
UTM grid coorinates.
Notes:

(1) This requirement is satisfied for a single RAH-66 Comanche player. The procedures verifying
this requirement for muiltiple players may be found in Exercise "C".

(2) This requirement is satisfied for all items flisted, with the exception of Airframe Time. Refer
to AIRNET Inspection/Analysis Report 3 for information related to satisfaction of the airframe
portion of this requirement.

(3) Access Mode is defined as the Message Queue display, and is equivalent to Retrieve.

(4) This requirement is satisfied for local (autonomous) fire only. The procedures verifying this
requirement for remote fire may be found in Exercise “C".
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Appendix B
“A" trix
Report
REQ NO. TITLE REQUIREMENT Reference
3.2.1.2.1.1 No Message The MCC Digital Message / 1
Proceasing Communications function shall operate in
Required a standby state on the MCC system when
m is not irad.
3.2.1.2.1.2 | Transition to Active | The MCC Digital Message / 1
State - Operator Communications function shall transition
Request to the active state upon receipt of an MCC
_ rator request.
3.2.1.2.1.3 Transition to Active ] The MCC Digital Message / 1
State - PDU Receipt | Communications function shall transition
to the active state upon receipt of an
igital me: POU by the MCC.
3.2.1.2.1.4 Transition to The MCC Digital Message / 1
Standby State Communications function shall transition
to the standby state when there is no
activity in any of the three active state
modes - receive, send and access.
3.2.1.2.2.1.1 | Activation Upon The Receive Mode shall be activated upon 1
PDU Receipt receipt of a digital message PDU by the
MCC host.
3.9.1 MCC Comanche The MCC Comanche Support Upgrade 2
Support Upgrade Segment shall be qualification tested at
ent Ft. Rucker.
Qualification
3.9.1.a MCC Comanche The MCC Comanche Support Upgrade test 2
Support Upgrade shall take place during the program
Segment integration and test phase (l&T).
Qualification
3.9.1b MCC Comanche The MCC Comanche Support Upgrade test 2
Support Upgrade shall not exceed 2 working days.
Segment
Qualification
3.9.1.¢c MCC Comanche The testing shall demonstrate the MCC 2
Support Upgrade Comanche Support Upgrade provides the
Segment functionality described previously in
Qualification this document.
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Report
REQ NO. TITLE REQUIREMENT Reference
3.9.2 MCC Digital The MCC Digital Message / 2
Message / Communications shall be
Communications ruglification tesied at FL Rucker.
Segment
Qualification
3.9.2.a MCC Digital The MCC Digital Message / 2
Message / Communications Segment test shail take
Communications place during the program integration and
Segment test phase (1&T).
Qualification
3.9.2.b MCC Digital The MCC Digital Message / 2
Message / Communications Segment test shall not
Communications exceed 1 working day.
Qualification
3.9.2.¢c MCC Digital The testing shall demonstrate the MCC 2
Message / Digital Message / Communications
Communications Segment provides the functionality
t described previously, in this document.
Qualification
ATACII
_Requirements
3.1.1 General Modifications to "RWA" functionality and 4
capabilities shall be made solely to the
manned vehicle Generic Rotary Wing
Aircraft simulator unless stated
otherwise.
3.1.2 General ATAC software shall not be required to 4
communicate via the DIS protocol.
3.1.3 General Network communications shall be made 4
using the current implementation of the
SIMNET protocol.
3.1.4 General Where necessary, extensions to the 4
SIMNET protocol shall be aliowed.
3.1.5 General All software modifications will be made 4
according to the guidelines and practices
of the Kernighan and Ritchie “C" (K & R
C) programming language.
3.24 ATAS Symbology The RWA software shall use the existing 5
ATAS lock-on algorithms for determining
which types of entities it can lock on to.
3.25 ATAS Symbology The RWA software shall use the existing 5
ATAS intervisibility algorithms.
3.2.6 ATAS Symbology The RWA software shall use the existing 5
ATAS maximum lock-on range of 7.0 km.
90
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REQ NO.

TITLE

REQUIREMENT

Report
Reference

3.2.7

ATAS Symbology

The RWA software OTW maximum visual
range of 3.5 km. shall remain as its is in
the current software.

5

3.2.13

ATAS Symbology

The ATAS reticles shall be displayed for
all missiles of type “target_guided” as
defined in the RWA data file
*reconfig.rwa”.

3.2.14

ATAS Symbology

The ATAS reticles shall be displayed for
any configuration of the RWA which has
selected a “target_guided” missile type.

3.3.1.12

Manned Rotary
Wing Aircraft

The Helifire range (calculated from the
target UTM grid coordinate or from the
laser autorangefinder) shall determine
the initial value for the Time of Flight

(TOF) overlay on the sensor display.
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’b Appendix C
Exercise “A” Inspection/Analysis Reports
Report Reference

1. MCC Digital Message Communications Console Requirements

2. MCC Comanche Support and Digital Message Communications Consale Qualification Requirements
3. MCC Comanche Configuration Parameters Requirement - Airframe Time

4. ATAC Il General Requirements

5. ATAC |l ATAS Requirements

6. ATAC Il Hellfire Requirements
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AIRNET INSPECTION/ANALYS'S REPORT 1

Reqt. No.: 3.2.1.2.1.1 Spe.. Para.: 3.2.1.2.1.1
3.2.1.2.1.2 3.2.1.2.1.2
3.2.1.2.13 3.2.1.2.1.3
3.2.1.2.14 3.2.1.2.1.4
3.2.1.2.2.1.1 3.2.1.2.2.11

Requirement Descriptions:

Reqt. No.: 3.2.1.2.1.1 No Message Processing Required
The MCC Digital Message/Ccmmumcanons function shall operate in a standby state on the MCC
system when message processing is not required.

Reqt. No.: 2.2.1.2.1.2 -Transition to Active State - Operator Request
The MCC Digital Message/Communications function shall transition to the active state upon receipt
of an MCC uperator request.

Reqt. No.: 3.2.1.2.1.3 Transition to Active State - PDU Recsipt
The MCC Digital Message/Communications function shall transition to the active state upon receipt
of a digital message PDU by the MCC.

Reqt. No.: 3.2.1.2.1.4 Transition to Standby State
The MCC Digital Message/Communications function shall transition to the standby state when ther2
is no activity in any of the three active state modes - receive, send and access.

Reqt. No.: 3.2.1.2.2.1.1 Activation Upon PDU Receipt
The Receive Mode shall be activated upon receipt of a digital message PDU by the MCC host.

Inspection Method: As designed, the MCC Digital Message/Communications function executes
independently from the AIRNe I’ MiPS-based MCC system. It resides on a SUN workstation, linked to
the MIPS-based MCC via the SIMNET Ethernet network (Fig. 1 - 1). This platform provides the
functionality for all DMCC consoles and message/communications processing.

The DMCC function operates in a standby state when message/communications functions are not
required (3.2.1.2.1.1). When a message is received, either from a console user (Operator
Request, 3.2.1.2.1.2) or from the Ethernet network (Digital Message PDU, 3.2.1.2.1.3), the
function transitions to an active state to perform the necessary message!communications
processing. When there is no activity (send, receive, operator access) the function again
transitions to its standby state (3.2.1.2.1.4). The receive mode is activated by the Digital
Message/Communications function within the SUN workstation platform, independent of the MCC
host, upon receipt of a digital message PDU via the SIMNET Ethernet network (3.2.1.2.2.1.1).

The implemented system, in conjunction with the DMCC operations demonstrated during the
Exerczse A" test, can be inspected to comply with the above listed requirements and Fig. 1 - 1.
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Figure 1 - 1 AIRNET Functional Configuration

VERIFIED:
TITLE:
CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT 2
Reqt. No.: 3.9.1 Spec. Para.: 3.9.1
3.9.1.a 3.9.1
3.9.1b 3.9.1
3.9.1.¢c 3.9.1
3.9.2 3.9.2
3.9.2.a 3.9.2
3.9.2b 3.9.2
3.9.2.c 3.9.2

Requirement Descriptions:

Regt. No.: 3.9.1 MCC Comanche Support Upgrade Segment Qualification
The MCC Comanche Support Upgrade Segment shall be qualification tested at Ft. Rucker.

Reqt. No.: 3.9.1.a MCC Comanche Support Upgrade Segment Qualification
The MCC Comanche Support Upgrade test shall take place during the program integration and test
phase (I&T).

Reqt. No.: 3.9.1.b MCC Comanche Support Upgrade Segment Qualification
The MCC Comanche Support Upgrade test shall not exceed 2 working days.

Reqt. No.: 3.9.1.c MCC Comanche Support Upgrade Segment Qualification
The testing shall demonstrate the MCC Comanche Support Upgrade provides the functionality
described previously in this document.

Reqt. No.: 3.9.2 MCC Digital Message/Communications Segment Qualification
The MCC Digital Message/Communications Segment shall be qualification tested at Ft. Rucker.

Reqt. No.: 3.9.2.a MCC Digital Message/Communications Segment Qualification
The MCC Digital Message/Communications Segment test shall take place during the program
integration and test phase (I&T).

Reqt. No.: 3.9.2b MCC Digital Message/Communications Segment Qualification
The MCC Digital Message/Communications Segment test shall not exceed 1 working day.

Reqt. No.: 3.9.2.c MCC Digital Message/Communications Segment Qualification

The testing shall demonstrate the MCC Digital Message/Comniunications Segment provides the
functionality described previously in this document.

Inspection Method: The test procedures for Scenario A can be inspected to verify compliance with
the requirements listed above.

VERIFIED:

TITLE:

CONCURRENCE:
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- AIRNET INSPECTION/ANALYSIS REPORT 3
‘ Reqt. No.: 3.2.1.1.1.11 Spec. Para.: 3.2.1.1.1.11

Requirement Deacriptions:

Reqt. No.: 3.2.1.1.1.11  Configuration Parameters
The MCC shall specify the configuration parameters for the RAH-68 Comanche simulator % include
but not be limited to the following:
a. Tall Nuinber
b. Alrframs Time
¢. Maintenace Status
d. Fuel Load
o. Weapons Load
1. Missiles
2. Rockets (HYDRA)
3. Guns

T 2 AT

b

A
.23

e LA A s

inspection Method: The test procedure provides verification of all required fields with the
exception of the airframe time. The AIRNET MCC System Control Console's (SCC) user interface
makes use of data files which define the contents of the various window displays. Among the displays
is one which allows customization of the aircraft. It appears as shown below.

Simulator: 88 Tail No. |1 l

) Simulator type: FRED Location
"" Assigned to: A Company 7 " Heading
Vehicle type: AH-64 Maint. Status:

e
f

N
)
‘:‘l
x
A

Fuel Load
30 mm single barrel
Hellfire missiles
Stinger missiles
Hydra 70 <0b
Hydra 70 MPSM
Hydra 70 Flechette

SetValueto: (DDefault (Custom

LCaneel ][ Activate J

This window makes use of the contents of simmodels.lisp. This file contains the vehicle
‘ characteristics for each vehicle type including the RAH-66 Comanche. Shown below are portions of
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simmodels.lisp which support the generation of the previously shown menu. The first entry is for
the AH-64, the secona for the RAH-66 Comanche. Note that comments begin with ;;.

The entries are nearly identical; the AH-64 entry contains a reference to airframe time. Note that
this reference is commented out and not used in the displayed menu. Thus the menu displays for the
two aircraft would be identical. Should it later be desirable to include the airframe time in the
menu display, the airframe time could be added to the RAH-66 entry.

(fields
(AH64_FIELDS
(bumper 1 ACT_INTEGER "Tail No." (ACT_MINMAX 1 99) ** ™)
(location 1 ACT_MAPCOORD “Location” () ** *°)
(hull_az 1 ACT_INTEGER "Heading" (ACT_MINMAX 0 360) “(Deg)" "0")
(fuel 2 ACT_FLOAT "Fuel Load®" (ACT_MINMAX 0 2438) “Lbs" "2438")
;v (airframe 2 ACT_INTEGER “"Airframe time" (ACT_MINMAX 0 5000) "Hours" *164")
{munition__30mm_bullet 2 ACT_INTEGER *30mm single barrel”
(ACT_MINMAX 0 1200) "Rounds® “1200")
(munition__hellfire 2 ACT_INTEGER °“Helifire missiles®
(ACT_MINMAX 0 16) " "8")
(munition__stinger 2 ACT_INTEGER “Stinger missiles®" (ACT_MINMAX 0 4) ** *4")
{munition__hydra_10lb 2 ACT_INTEGER "Hydra 70 10Ib"
(ACT_MINMAX 0 76) " "38")
(munition__hydra_mpsm 2 ACT_INTEGER "Hydra 70 MPSM*
(ACT_MINMAX 0 76) "* "0")
(munition__hydra_flech 2 ACT_INTEGER "Hydra 70 Flechette"
(ACT_MINMAX 0 76) " "0%))
(RAH66_FIELDS
(bumper 1 ACT_INTEGER "Tail No.® (ACT_MINMAX 1 99) ** ™)
(location 1 ACT_MAPCOORD "Location® () ** **)
(hull_az 1 ACT_INTEGER "Heading" (ACT_MINMAX 0 360) "(Deg)" "0")
{fuel 2 ACT_FLOAT "Fuel Load" (ACT_MINMAX 0 2438) "Lbs" "2438")
{munition_20mm_hei 2 ACT_INTEGER "20mm HEI"
(ACT_MINMAX 0 1200) "Rounds® “1200")
(munition_20mm_pie 2 ACT_INTEGER “20mm PIE*
(ACT_MINMAX 0 1200} "Rounds" "0%)
(munition__hellfire 2 ACT_INTEGER "Hellfire missiles"
(ACT_MINMAX 0 14) " "8")
(munition__stinger 2 ACT_INTEGER "Stinger missiles® (ACT_MINMAX 0 18) ** *4%)
(munition__hydra_10lb 2 ACT_INTEGER "Hydra 70 10lb"
(ACT_MINMAX 0 62) ** "387)
(munition___chaff 2 ACT_INTEGER “Chaff"
(ACT_MINMAX 0 4) ** "0%)
{munition__flares 2 ACT_INTEGER “Flares”
(ACT_MINMAX 0 8) " *07)
)

The referenced data file can be reviewed and inspected for validation of this requirement.

VERIFIED:

TITLE:

CONCURRANCE:
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AIRNET INSPECTION/ANALYSIS REPORT 4

Reqt No.: ATACE 3.1.1 Spec. Para.: 3.1
ATAC Il 3.1.2 3.1
ATAC I 313 3.1
ATACIl 3.14 3.1
ATACHll 3.15 3.1

Requirement Descriptions:

Reqt. No.: ATAC Il 3.1.1 General
Modifications to “RWA" functionality and capabiiities shall be made solely to the manned vehicle
Generic Rotary Wing Aircraft simulator unless stated otherwise.

Reqt. No.: ATACH 3.1.2 General
ATAC software shall not be required to communicate via DIS protocol.

Reqt. No.: ATAC Il 3.1.3 General _
Network communications shall be made using the current implementation of the SIMNET protocol.

Reqt. No.: ATAC Il 3.1.4 General
Where necessary, extensions to the SIMNET protocol shall be allowed.

Reqt. No.: ATAC Il 3.1.5 General
All software modifications will be made according to the guidelines and practices of the Kernighan
and Ritchie °C” (K & R C) programming {anguage. ‘

Inspection Method: The modifications to “RWA" functionality and capabilities are limited to those
changes made to the RWA executable; no changes were made to the real time software executable
{rttgtr5.7) which runs in concert with the RWA vehicle executable. All modifications have been
made according to the guidelines and practices of the K & R “C” programming language. Each of the
test scenarios, A, B and C utilizes the existing real time executable and the new RWA executable.

The RWA executable utilizes the original SIMNET protocol software libraries with extensions for
Protocol Data Units (PDUs) which allow remote designation. The software function
rwa_desig_startup (rwa_desig.c) makes a call to function rcvnet_register_desig_process_packet
which registers the designation PDU processing routine with libRcvNet, thus allowing handling of
(extension) Designation PDUs.

The RWA software, in conjunction with the test scenarios, can be inspected to comply with the above
listed requirements.

VERIFIED:

TITLE:

CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT §

ReqL.No.: ATACI 324 Spec. Para.: 3.2
ATAC Il 325 3.2

ATAC Il 326 3.2

ATAC Il 327 3.2

ATAC Il 3.2.13 3.2

ATAC Il 32.14 3.2

Requirement Descriptions:

Reqt. No.: ATAC Il 3.2.4 ATAS Symbulogy
The RWA software shall use the existing ATAS lock-on algorithms for determining which types of
entities it can lock on to.

Reqt. No.: ATAC Il 3.2.5 ATAS Symbology
The RW2 software shall use the existing ATAS intervisibility algorithms.

Reqt. No.: ATACll 3.2.6 ATAS Symbology
The RWA software shall use the existing ATAS maximum lock-on range of 7.0 km.

Reqt. No.: ATAC li 3.2.7 ATAS Symbology
The RWA software OTW maximum visual range of 3.5 km. shall remain as it is in the current
software.

Reqt. No.: ATAC I 3.2,.13 ATAS Symbology
The ATAS reticles shail be displayed for all missiles of type “target_guided” as defined in the RWA
data file.

Reqt. No.: ATAC Il 3.2.14 ATAS Symbology
The ATAC retictes shall be displayed for any configuration of the RWA which has selected a
“target_guided™ missile type.

Inspection Method: During vehicle start up, (sim state IDLE) function weapons_startup is called.
This function creates a list of candidate vehicles for Stinger lock on. This vehicle list includes all
entities in the exercise whose domain is vehicle and environment is air (as defined by the Activate
and Appearance PDUs). The original source and the ATAC Il source use the same identical function.
Software package rwa_weapons.c can be inspected for verification of compliance with requirement
3.2.4,

Software library libnear contains software packages which house the functions dealing with ATAS
intervisibility. These functions identify the nearest visible target and provide this information to
missile flight functions. Difference listings of the original source against the ATAC Il source reveal
changes only to the software package header. This library can be inspected for verification of
compliance with requirement 3.2.5.

Software package rwa_weapons.c defines a constant MAX_STINGER_LOCKON_RANGE to have a value
of 7000 meters (7.0 km.). Both the original source and ATAC Il source contain this declaration.
Package rwa_weapons.c can be inspected for verification of compliance with requirement 3.2.6.

The maximum visual range for both the original version of the RWA and the ATAC Il version of the

RWA is defined in data file rwvconfg.d. This file contains entries of viewing_range 3500 (meters,
3.5 km.). This data file can be inspected for compliance with requirement 3.2.7.

99
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[~ The RWA data file, reconlig.rwa, identifies for each vehicle, its vehicle characteristics, including

a its weapons configuration. This configuration may include a weapon of type “"target_guided".
During sim state SIMINIT, a call is made to function firectl_init (rwa_firecti.c). This function in
turn makes a call to firecti_was_init (rwa_firectl.c) which initializes the weapon system
assignments. For munition types of “target_guided” (as specified in reconfig.rwa) it initializes
the state to STINGER. When the “target_guided™ weapon type is selected via the WAS, a call is made
to function weapons_select_stinger (rwa_weapons.c) which sets the reticle type to that associated
with the stinger. Software packages rwa_firect.c and rwa_weapons.c can be inspected for
compliance with requirements 3.2.13 and 3.2.14.

EF1%s % W "LL?‘?D;}'M’Q_“?-M SUE

. VERIFIED:
g TITLE:
CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT ¢
Regt. No.: ATAC Il 3.3.1.12 Spec. Para.: 3.3.1

Requirement Descriptions:

Reqt. No.: ATAC I 3.3.1.12 Manned Rotary Wing Aircraft
The Helifire range (caiculated from the target UTM grid coordinate or from the laser autorange
finder) shall determine the initial value for the Time of Flight (TOF) overlay on the sensor display.

inspection Method: Function veh_spec_simulate is executed when the sim state is
SIM_SIMULATE_STATE. One of the functions called by veh_spec_simulate is weapons_simul which
in turn calls missile_simul. Missile_simul provides the simulation model of the missiles (helifire
and stinger). As a part of its functionality, missile_simul calls helifire_separation which calls a
function called send_tof_message. Send_tof_message causes the sensor display to be updated to
include the time of flight for the helifire missile. The argument patcsed to send_tof_message is the
returned value from a call to missile_helifire_calc_tof. This function calculates the missile's time
of flight based upon the range to the target. Missile_hellfire_calc_tof uses function laser_range to
determine the range to the target. Laser_range sets the range to the target based upon either the
target UTM grid coordinate or the laser autorange finder value. These functions can be inspected to
comply with requirement 3.3.1.12.

VERIFIED:

TITLE:

v CONCURRENCE:
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LEORAL.

3200 Zanker Rd. Procedure No. EXERCISE “B’
P.O. Box 49041 TESTCASES 3 & 5
San Jose, CA 95161-9041

CORL NO. A009

1.0 SCOPE

This document establishes the test procedure for demonstrating the capabilities as described by the
requirements listed in Section 5.0 of this document. This test procedure provides for demonstrating
Test Cases No. 3 & 5 as described in the AIRNET RWA Acceptance Test Plan. The two test cases were
combined to be efficiently demonstrated in one exercise, Exercise "B", as performed during this
test.

2.0 APPLICABLE DOCUMENTS

The following documents of the issue shown form a part of the test procedure to the extent specified
herein.

a. Recommended Spares and Support Equipment, DI-V-30801
b. MCC Operator's Manual, DI-MISC-80711
¢. AIRNET Data Handbook, March 14, 1986.

d. System Specification for the Rotary Wing Aircraft AIRNET Aeromodel
and Weapons Model Conversion, dated 6 June 1992,

e. Statement of Work for the Acquisition of Rotary Wing Aircraft AIRNET
Upgrades, dated 30 March 1992,

f. AIRNET RWA Acceptance Test Plan, dated 1 Nov. 1992.
9. DI-DRPR-81002, Developmental Design Drawings and Associated Lists.
h. RWA System Integration Plan, August 5, 1992.
i. Software Requirements Specification for Air to Air Combat (ATAC) Il AIRNET
Experimen?, Revision 2.0, 04/10/92.
3.0 TEST ENVIRONMENT REQUIREMENTS
3.1 Jest Conditions - Unless otherwise directed, tests shall be performed under ambient

faboratory conditions of pressure, temperature, and humidity provided that the temperature is
within the range of plus 10 to 40 degrees Celsius.

(cB-3]
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3.2 Jast Witnessing - Test witnessing shall be provided by a representative of the LORAL WDL
Quality Assurance and a designated representative of the receiving organization.

3.3 Maasurements - Performance measurements are not applicable to this system level test but
observations for validation of expected resuits will be recorded as specified in the test procedure.

3.4 Jglerance - Tolerance measurements are not applicable to this system level test. The
tolerances used in the procedures are guidelines and not related to satisfying specific tolerance
requirements.

4.0 JEST PREPARATION

4.1 Jest Configyration - The following diagram reflects the hardware configuration required for
this test. This test configuration is based on the San Jose System Development Facility (SDF) and
may require modification when the test is executed at the Ft. Rucker facility. The basic components
reflected in this block diagram are required at either faciiity in support of the execution of this
test.

SIMNET Ethernet Network
7 {]
RWA MIPS Shiva
AIRNET
e

Figure 4.0 - 1 Required System Components

[cs-4]
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The software configuration required for this test is as follows:

£
Software Version
* AIRNET MIPS MCC Phantom 2.0.0
* AIRNET Mac SCC 1.0.0
¢ GT Operatling System GT 4.7 Apr. 9 13:35:35 PDT 1991
¢ GT Real Time Software rtgtrS.7
¢ Rotary Wing Aircraft (RWA) 1.1.0

4.2 System Sefup
The system set up procedures for this test are shown in Tables 4.2 - 1 through 2.
Table 4.2 - 1 Rotary Wing Aircraft Simulator Set Up

Actlon (V)

Boot the RWA GT-111 Simulator

Verify the GT Operating System as GT 4.7
Download the RWA executable and data files
Calibrate the RWA simulator

Lo TR . S S o Y )

,.‘ Verify that the collective mount is in its most downward position
Verity that the weapons arming switches are in the armed position

Table 4.2 - 2 AIRNET Management, Command and Control Console Set Up

Action (V)
Load the Mac System Control Console software (

Load the Mac Admin./Log Console software {
Download the Masscomp Managemen?t, Command and Control software (
(

Initiate the MIPS Phantom process using the Fort Knox Data Base
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O 4.3 Test Requitements
The technical capabilities and skills required for this test are as follows:

+ The optimum number of personnel for the conduct of this test is three (3); however it ic prssible
to conduct this test with a single individual.

* The tester(s) are familiar with the operation of the RWA, including its Tilot aad Co-Pilot/
Gunner positions.

* The tester(s) are familiar with the operation of the AIRNET (MIPS-based) MCC.

(cB-6]
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6.0 TEST PROCEDURE

Appendix A of this documerit, Exercise "B* Requirements Matrix, identifies the requirements to be
validated during the execution of the test procedure as provided in this section. This step-by-step
procedure provides for an indication on the success or failure of each step as it is executed.

5.1 Jest Description - The basis for this tes’ procedure is a simple exercise scenzrio and its set
up. This scenario incorporates data driven flight and weapons models into the existing AIRNET
capabilities. A top level description of the tast procedure follows.

A rotary wing aircraft is allocated and initialized for the exercise; the baseline data
files for the flight and weapons model are used. The aircraft is then taken through

several stages of flight and weapons are fired. The exercise is ended and the flight
and weapons model data files are modified. The exercise is then repeated.

5.2 JYest Procedures - The test procedures which follow demonstrate requirement satisfaction
while verifying the use of data driven flight and weapons models within the existing AIRNET system.

After each step is performed, mark the status of the action as:
S - Satisfactory with no anomaly.
SA - Satisfactory with an anomaly indicated and documented.
U - Unsatisfactory with an anomaly indicated and documented.
Note:

(1) Requirements shown in standard face type are partially satisfied at the point within the
test that they are referenced.

(2) Requirements shown in bold face type are wholly satistied at the point within the test that
they are referenced. -

(3) References to 88 FRED are to a specific simulator located at the Loral WDL SDF. Should
this test be run elsewhere, 8B FRED references should be replaced with any like device
available at that facility.

(4) References to a Battlemaster password of “foozball® are specific to the Loral WDL SDF.
Should this test be run elsewhere, the correct Battlemaster password must be used.

(5) This procedure does not attempt to follow standard Army operating procedures.
(6) This exercise is assumed to be exercise 1.
(7) This procedure is comprised of two passes through the same flight scenario with

comparisons made between the two. Resuits may vary slightly from the expected resuits due to
the inability to eccurately and precisely re-fly the scenario.

(c8-7]
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The steps in this subparagraph consist of instructions

for removing a weapons model data file from its home directory.

Step  QOperator/System Action

10 At the GT-111 svstem console,
use the switch session button to
toggle to GT-0 if the display is not
already there. Set the default
directory to /SIMNET/DATA by
entering:

cd /SIMNET/DATA <cr>

Get a directory listing by entering
the command:

Is <cr>
20 Rename the file by entering:
mv ms_tw_bt.d tow_bt.d <cr>

and wait 10 seconds. Geta
directory listing (ls).

Expected Result Status
Check One
The SIMNET/DATA directory Ejl’ ]

contents is displayed. It inciudes S SA )
files: MS_TW_BT.D (The Burn

Turn Coefficients file for the TOW

Missile, a Guided Missile.),

MS_ST_CH.D (Characteristics file

for the Stinger Missile, a

Ballistics Missile), and M789.D

(Trajectory file for Ballistic

Rounds).

f’v'av:vr'l/ aoulls
The file is renamed tow_bt.d. The A D [:j
directory listing shows no entry S SA U

for ms_tw_bt.d but includes an
entry for tow_bt.d.

5.2.2 [pitiate the Real-Time and RWA Simulation Software - The steps in this subparagraph

consist of instructions for initiating the real-time and RWA simulation software.

Step Operator/System Action
30 Set the default directory to
AJCIG/CONFIG by entering:
cd <cr>

Get a directory listing (Is).

40 Initiate the real time simulation

software by entering:
source runcig <cr>

at the gt-0 > prompt.

Expected Result Status
Igheck One
The AJCIG/CONFIG directory 4 O
contents is displayed. it includes S SA U
file:
runcig

=0 O

The system responds with the

following: [ SA U
Verbose mode is OFF
=== Using mpv interface ===
8
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Toggle the display to GT-1 by
hitting the Switch Session ‘ey
until GT-1 is reached. Set the
default directory to
AJ/SIMNET/BIN by entsring:

cd /simnethin <cr>

Initiate the RWA software by
entering:

rwa knox.par -k -1 3 ¢ <«cr>

ADST/WDL/TR-92-003029

The Initial display shows a line
drawing of a helicopter and
identifies the software revision
number. This is followed by CIG
initialization messages and finally
STARTUP INITIALIZATION
COMPLETE.

ruln
S SA U

5.2.3 Set Up the Exercisc at the AIRNET Svstem Control Console - The steps in this subparagragh
consist of instructions for initializing the exercise number, the role of the Management, Command
and Control Console, and the exercise’s geographic area.

Step

60

70

80

90

100

110

Operator/System Action
At the Airnet SCC, initiate the

SCC process by double clicking on
the SCC 1.0.0 AT entry.

Select the zone (SDF - Lorai) by
double clicking on the zone entry.

Select the host (SDF - MIPs 1) by
single clicking on the host entry
and then clicking on the connect
button.

Expected Result

A display appears permitting the
connerton to the network.

A list of possible hosts appears in
the hosts window.

The system responds with a series
of windows indicating that
initialization is taking place.
When initialization is complete the

. Start Window is displayed.

At the Airnet SCC, start the
exercise initialization process by
clicking on the START button.

Verify that the MCC is
participating in Exercise 1.

Select the +Jefault role of the MCC to
be US.

A display appears showing the
exercise number, the MCC role,
and the terrain to be used in the
exercise.

The MCC is participating in
Exercise 1.

The display shows the default MCC
role to be US.

hsnl?gne
o o
S SA U
o 0O O
S SA U
o OO
S SA V]
0
S SA U
o O
S SA U
o OO
S SA U
9
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120 Verify that the terrain to be used
for the exercise is Fort Knox
8/14/90, SW corner:
ES450550, NE comer:
FT200050
Go to the NEXT menu.

524

Step

130

Operator/System Action

Select the Simulator Allocation
Option and GO to the next menu.

140 Highlight the 8B FRED entry and

click on the ALLOCATE button.
150 Assign the entity to A Company by
double clicking on US Army, then
223rd Attack Helo Battalion, then
A Company.

160 Click on the ASSIGN button.

170 Click on the Overview button.

180 Select the Simulator Activation

Option and GO to the next menu.
"190 Activate the simulator in A
Company by double clicking on US
Army, then 223rd Attack Helo
Battalion, then A Company.
200 Set a default location of FS085902
and verify that the default force is
US. Go to the NEXT menu.

~ showing the following selectable

ADST/WDL/TR-92-003029

An Overview menu is displayed m/ O O
S SA U
options:

Simulator Allocation

Simulator Activation

Command Post Initialization

Service Element Initialization

Battlemaster

Set Up the AWA Simulator as a AH-1 - The steps in this subparagraph consist of instructions
for initializing a Fully Reconfigurable Device (FRED) as an AH-1.

Expected Result Statys
heck One
A display appears showing the E]
simulators available for allocation, S SA U

including one or more FRED

simulators.

A display appears allowing element ﬁ D D

assignment. S V)

The display shows the entity to be ﬁ D

assigned to A Company. S V)

A display appears showing the E( O O

simulators available for S SA U

activation, including 88 FRED

which is now shown as assigned to

A Company, but not yet placed.

The Overview menu is displayed. D
S SA v

A display appears allowing m/ D [:l

simulator activation. SA u

The display shows the simulator to m/ D D

be activated in A Company. V)

o O

A display appears showing the

activated simulators, 88 FRED is S SA
assigned to A Company, but not yet
placed.
10
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210

220

230

240

250

260

Highlight the 88 FRED entry by
clicking on the entry and go to the
NEXT menu.

Customize the 8B FRED with a tail
number of 2, a location of
FS085902, a heading of 0 degrees,
an alignment of US, a maintsnance
status of New, and a vehicle type of
AH-1,

Verify that the default weapons load
is:

20 mm Gatling: 750 Rounds
Stinger: 4
TOW: 8

Hydra 70 10 b: ()
Hydra 70 MPSM: 38
Hydra 70 Flechette: 0

Verify that the defauit fuel load is:
1703 (bs.

Select the ACTIVATE button.

Click on the Overview button.

If this the second pass through
these steps go to Step 400.

ADST/WOL/TR-92-003029

A display appears allowing IZ( ]
simulator customization. S SA

The display reflects the custom mlm
salections. § 8A

The display reflects.the custom Z( |
selections and a default weapons S SA

load.

The display reflects the custom E/D
selections and a defauit fuel load. S SA
SA

A display appears showing the

activated simulators, 88 FRED is S
assigned o A Company, placed. The
activate PDU is sent across the

network initiating the

initialization of the system,

i the weapons segment.

ededole

The Overview menu is displayed. E{ D
S SA

11
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- The steps in this subparagraph consist of

instructions for verifying that the renamed weapons data file was not found.

Siep
270

280

290

300

310

320

330

340

Qgperator/System Action

At the GT-111 system console (gt-
1) verity the display of the
following message:

Cannot open
/simnet/data/ms_tw_ch.d

Using the switch session button,
toggle to GT-0. Hit the return key.

Enier “Q" to quit the real time
simulation software.

Enter y (YES) <cr> in response to
the query.

if the execution did not terminate
properly (i.e. error messages are
displayed), reboot the 5T-111 by
hitting the reset button on the GT-
111 or by entering “reboot” at the
GT-0 promgt.

At the AIBNET SCC, select the
Battlemaster Functions Option and
GO to the next manu.

Enter the Battlemaster password
{foozball) and click on the OK
button.

Select the End Exercise option and
GO to the next menu.

Expacted Result Status
_bheck One

The spacified message is displayed. d 1 t]
(The RWA software attempted to S SA U
open the file, but because it was f)nf.’.ns, olaa
renamed, it was not found.)
*3.2.1.3.2.2.3
The system responds with the d O
GOSSIP> prompt. S SA U
A query is displayed asking it you H Z D D
are sure you want to quit. S SA u
The system displays shutdown E/ O O
messages and returns to the gt-0 > s SA v
prompt.

The GT-111 system is rebooted. m ] D
S U

The gt-0 display shows:

Starting mpv component
Configured as GT111

The gt-1 display shows:
Configured as GT111

The situational and instructional

displays are presented with default

values.

A display appears requesting the

Battlemaster password. S SA
S

0
<0

The Battlemaster Overview menu
is displayed showing the following
selectable options:

Displacement

Reconstitute

Gunnery Targets

Resume Initialization

End Exercise
An End Fxercise Confirmation m/ D D
Menu ayed. S SA U

fcs-121
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350 Respond to the Confirmation The Confirmation Display ] O
Question by clicking on YES. disappears and the display returns S SA U
to the Macintosh windows screen.

§.2.6 Beplace Data File in Directory and Set Up Systam - The steps in this subparagraph consist of
instructions for replacing the weapons model data file in its home directory and resetting the
system.

Step Cperator/System_ Action Expected Result Status
. (Check One
360 Atthe GT-111 system console,  The SIMNET/DATA directory [j 3
use the switch session button to contants is displayed. It includes S SA U
toggle to GT-0 if the display is not file: TOW_BT.D (The Burn Turn
already there. Set the default coefficients file for the TOW
directory to /SIMNET/DATA by Missile, a Guided Missile.) hy o2 F
entering: 3 £o-34 o
cd /SIMNET/DATA <cr> vww/
Gei a directory listing by entering C L ‘i;’t-
the con'mand:
Is <cr>
370 Rename the file by entering: The file is renamed to ms_tw_bt.d. D D D
The directory listing shows no S SA V)
mv tow_bt.d ms_tw_bt.d <cr> entry for tow_bt.d but includes an
entry for ms_tw_bt.d.
and wait 10 seconds. Geta
directory listing {is).
380 Repeat steps ‘50 to reset the The aircraft is initialized, the D D D
system. visuals and sound are active. S SA U
390 Verify that no message indicating  No message indicating that the file E/ D D
that the tile could not be found is  could not be opened is output to the S SA U
output to the GT-111 system GT-111 system console.
console. *3.2.1.3.2,2.3
*3.2.1.5

5.2.7 Set Up Targets - The steps in this subparagraph consist of instructions for initializing
Gunnery Targets.

Step Qperator/System Action Expected Result Status
heck One
400 Select the Battlemaster Functions A display appears requesting the ‘jc D b
Option and GO to the next menu. Battlemaster password. S SA U

13
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410

420

430

Enter the Battiemaster password
(foozball} and click on the OK
button.

Select the Gunnery Targets Option
and GO to the next menu.

Enter the gunnery targets as:

Target 1, US, FWA,
ES94808550, 2435

Target 2, US, FWA,
ES94938510, 2435

Target 3, US, FWA,
ES95108460, 2435

Target 4, US, FWA,
ES95238420, 2435

and click on the Overview button.

ADST/WDL/TR-92-003029

The 3attiemaster Overview menu
is displayed showing the following
select: ble options:

Dispracement

Reconstitute

Gunnery Targets

Resume Initialization

End Exercise

A display allowing Gunnery Target
Specification appears.

The Battlemaster Overview menu
is displayed.

cf=k=

=
&

n

QD QD
cD CD

5.2.8 Fly Aircraft Through Flight Envelope Phases - The steps in this subparagraph consist of
instructions for flying the aircraft through the following flight envelope phases: Ascent, Hover,
Cruise, Descent and Low Level Flight.

Step
440

450

Operator/System Action

At the AH-1 softpanel, enter a

waypoint at ES979898, and select
it for navigation.

Record the amount of fuel and the
current time:

Fuel: t7e0
Time: 12

Ibs. .

Expected Besult

The Situational Display shows a 1
indicating the waypoint position
relative to the aircraft's current
location and heading (represented
by the center crosshairs). It also
identifies the aircraft's current
position (grid coordinates
FS085902), the bearing to the
waypoint (approx. 267 deg.) and
the range to the waypoint (approx
10608 m.).

The fuel level is displayed on the [Z']/ D D
] SA

Instructional Display.

k O
i -
S SA U

U

14
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460

470

480

490

500

510

Take off noting the torque at the
point of liftoff. Ascend to an

altitude of 1000 ft. above sea level

and hover.
6% by,

Enter this value as Torque 1 in
Step 48807
JNt0

Torque:

Hover at 1000 ft. above seca level
for one minute.

Fly at a constant cruise

speed of approximately 100 knots
with a heading of approximately
267 degrees till you reach the
waypoint area (3 - 4 minutes).

Descend to an altitude of 35 - 45
ft. above ground level and hover.

At the AH-1 softpanel, enter a

waypoint at ES948855, and select

it for navigation.

Fly at a specd of 50 knots and at a
constant altitude of 35 - 45 ft.

above ground level at a heading of
approximately 206 degrees until
the target area is approximately

1259 3006-meters away. Hover at an

sititude of approximately 300 ft.

ADST/WDUL/TR-92-003029

The flight model mode transitions
from idie to Execute and flight
modeling begins. The flight
controis and dynamics
characteristics of the aircraft are
simulated. The aircralt ascent is
representative of the data in the
flight model data files and the
system responds in reai-time to
the pilot's input. '
3.2.1.3.2.1.2
*3.2.1.3.2.2.8
3.2.1.3.2.2.6

The aircraft hover is
representative of the data in the
flight mode! data files and the
system responds in real-time to
the pilot's input.
+3.2.1.3.2.2.6.b (hover)

The aircraft cruise is
representative of the data in the
flight mode! data files and the
system responds in real-time to
the pilot's input.
#3.2.1.3.2,2.6.b (cruise)

The aircraft descent is
representative of the data in the
flight model data files and the
system responds in real-time to
the pilot's input.
*3.2,1.3.2.2.6.b (descent)

The Situational Display shows a 2
indicating the waypoint position
relative to the aircraft's current
location and heading.

The aircraft's low level flight is
representative of the data in the
flight model data files and the
system responds in real-time to
the pilot's input.

*3.2.1.3.2.2.4
¢3.2.1.3.2.2.6.b (low Ivl
fit)

=2 0O 0O
S SA U
uflmE=
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firing on the targets and landing the aircraft.

Siep
520

530

540

550

560

570

580

-590

600

Qperator/System Action

At the AH-1 Pilot Station, keeping
the nose of the aircraft leval with
the horizon, select the 20 mm
Gatling Gun (ballistics rounds) for
firing by pushing up on the
waapons action switch,

Fire the gun expending
approximately 20 - 30 rounds.
Note the trajectory of flight for the
fired rounds.

Deselect the Gatling Gun by pushing
up on the weapons action switch.

At the AH-1 Co-Pilot/Gunner
Station, select the Stinger Missile
(ballistic missile) for firing by
pushing down on the weapons action
switch.

Use the Manual Tracker to track
one of the targets until the iarget is
within the bounds of the dashed box
of the line of sight reticle.

Pull the trigger to the first detent.

At the AH-1 Pilot Position,
maneuver the aircraft into Stinger
prelaunch constraints (+/- 10
degrees).

At the AH-1 Co-Pilot/Gunner
Position, fire on the target by
pulling the weapons trigger switch
to the second detent.

Deselect the Stinger by pushing
up on the weapons action switch.

Expected Reault

The rilot's 20 mm gun selection
light transitions from unlit to kit

The rounds fly out in a gentle arc,
representative of the data in the
weapons model files.

* _ Line of sight >
*
*

The Pilot's 20 mm gun selection
light transitions from lit to unlit.

The Co-Pilots Stinger selection
light transitions from unlit to iit.

The target is within the bounds of
the line of sight reticle.

An aural seek tone is heagd.
’f',,p'_ P X3 Secosldfp

When the aircraft is positioned
within the +/- 10 degree
constraints missile lock-on is
achieved.

The missile is faunched, flies
towards the target and impacts.

The Co-Pilot's Stinger selection
light transitions from lit to unlit.

S

No—TLone—

O O
S SA U
OoOoO
S SA U
o OO
S SA U
O O
S SA 8]
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610

820

630

640

650

660

670

5.2.10 Jerminate the Exercise - The steps i-

At the AH-1 Co-PiloVGunner
Station, select the TOW Missile

(guided missile) for firing by
pushing towards the right on the
weapons action switch.

Use the Manual Tracker 10 track
one of the targets until the target is
within the bounds of the dashed box
of the line of sight reticle.

At the AH-1 Pilot Position,
maneuver the aircraft into TOW
prelaunch constraints.

At the AH-1 Co-PiloVGunner
Position, fire on the target by
pulling in the weapons trigger
switch.

Deselect the TOW by pushing
towards the right on the weapons
action switch.

At the AH-1 Pilot Station, land the
aircraft.

Record the current fuel level and
the current time:

Fuel Level: _Z;{_Z_E_ lbs.
Time: v B

Compute the fuel rate over time:

Fuel Consumption Rate: __ 40
Ibs/min.

Record this value at Step 1590 as
Pass 1 Fuel Rate.

terminating the exercise.

Step

Operator/System Action

ADST/WDL/TR-92-003029

The Co-Pilots TOW selection
light transitions from unlit to lit.

The target is within the bounds of
the line of sight reticle.

When the aircraft is positioned
within the constraints missile
lock-on is achieved.

The missile is launched, flies
towards the target and impacts.

The Co-Pilot's TOW selection
jight transitions from lit to unlit.

The aircraft iands and flight
modeling is stopped.

The fuel level is available from the
Instructional Display.

Expected Resuit

680 Atthe AIRNET SCC, selectthe End An End Exercise Confirmation

Exercise option and GO to the next
menu.

Menu is displayed.

A 1 1
S SA U
cfiulln
S 8SA UV
= O 0O
S§ SA U
OO
S SA U
= O O
S SA U
& OO
S ,S8A UL
lz(:l[:l
S SA U

this subparagraph consist of instructions for

'Ch%chl?gne
ralimiim

S SA U
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690

700

710

720

730

740

750

Respond to the Confirmation
Quaestion by clicking on YES.

At the GT-111 system console,
verify that the simulation software
is terminated. (The system
displays the message SIMULATOR
STOPPED.)

Enter q to quit the GT-1 simulation
soitware.

Using the Switch Session key,
toggle the GT-111 system console
display to GT-0 and hit return.

Enter Q to quit the GT-0 simulation
software.

Enter y (YES) <cr> in response to
the query.

it the execution did not terminate
properly (i.e. error messages are
displayed), reboot the GT-111 by
hitting the reset button on the GT-
111.

ADST/WDL/TR-92-003029

The Confirmation Display
disappears and the display returns
to the Macintosh windows screen.
The CIG visuals and sound are
terminated.

The simulation is terminated.

CIG stop messages and PDU
statistics are displayed followed by
the gt-1 > prompt.

The GOSSIP > prompt is displayed.

A query is displayed asking if you
are sure you want to quit.

The system displays system
shutdown messages and returns to
the gt-0 > prompt.

The GT-111 system is rebooted.
The gt-0 display shows:

Starting mpv component
Configured as GT 111

The gt-1 display shows:
Configured as GT 111
The situational and instructional

displays are presented with default
values.

o O

] SA
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5.2.11 Modify the Weapons Madel - The steps in this subparagraph consist of instructions for
modifying the weapons mode! data tables. -

Sien
760

770
780
790

800

810

Qpaistor/Syatem Action

At the GT-111 system console,
use the switch session button to
toggle 1o GT-0 if the display is not
already there. Set the default
directory to /SIMNET/DATA by
entering:

cd AYSIMNET/DATA <cr>

Get a directory listing by entering
the command:

is <cr>

You will be modifying baseline
files. Itis suggested that you make
a copy of these files so that they
may be easily restored at the
completion of the exercise. The
files to be modified are:

ms_tw_cs.d

ms_st_ch.d

m789.d

rwa_aero.d

rwa_engn.d

Initiate the text editor by entering:
vi ms_tw_cs.d <cr>

Hit the j key until the cursor is

positioned on the line containing

the a-3 coefficient.

Hit the ! key until the cursor is

Expacted Basuit

The /SIMNET/DATA directory
contents is displayed. It includes
files:

Guided Missile Files:
MS_TW_CH.D (Characteristics)
MS_TW_BT.D (Trajectory Data)
MS_TW_CT.D (Trajectory Data)

Ballistic Missile Files:
MS_ST_CH.D (Characteristics)
MS_ST_BS.D (Burn Speed Data)
MS_ST_CS.D (Coast Speed Data)

Ballistic Rounds File:

M789.0 (Trajectory Data)

The editor is initiated and the
contents of file ms_tw_cs.d is
displayed.

The cursor is positioned on the
line containing the a_3 coefficient.

The cursor is positioned on the

positioned on the exponent eigm—{=F exponent siga-of the a_3

character of the a_3 entry. mmber

Hit the R key, then the space bar
twice, then the esc key.

Save the modified file contents by
entering:

z

Wait 19 seconds.

coefficient.

The Regative-sign-and seven %
deleted.

The file is saved and the prompt
returns to gt-0 > .

A

S SA uU
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820

830

B840

850

860

870

880

890

900

At the prompt enter:
more ms_tw_cs.d <cr>
to display the file's contents.
Verify that the file's contents have
been modified.
Initiate the text editor by entering:
vi ms_st_ch.d <cr»>
Hit the ) key until the cursor is
positioned on the line containing
the STINGER_LOCK_THRESHOLD
vaiue.
Hit ihe | key until the cursor is
positioned on the nine (9) of the
STINGER_LOCK_THRESHOLD value.
Hit the R key, then enter:
0.500000000
then hit the esc key.

Repaat the above steps for the

. THETA_O valus, entering a new

value of .1047.

Save the modified file contents by
entering:

y74
Wait ten seconds.
At the prompt enter:

more ms_st_ch.d <cr>
to di-niay the file's contents.
Verity hat the file's contents have
been modified.

Initiate the text editor by entering:

vi m789.d <cr>

ADST/WOL/TR-92-003029

The file's conitents have been
modified.
«3.2.1.5.1.1.2

The editor is initiated and the
contents of file ms_st_chd is
displaynd.

The cursor is positioned on the
line containing the

STIN" €R_LOCK_THRESHOLD vaiue.

The cursor is positioned on the
9 of the

STINGER_LOCK_THRESHOLD value.

The original value is replaced with
0.5.

The THETA_O value entry reflects
the new value.

The file is saved and the prompt
returns to gt-0 > .

The file’s contents have been
modified.
«3.2.1.5.1.1.4

The editor is initiated and the
contents of file m789.d is
displayed.

o O

-
S SA U
= OO
S SA UV
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d oo
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A 0O 0O
S SA UV
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S SA U
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S SA U
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910

920

930

940

950

Hit the j key until the cursor is

positioned on the line containing

the second entry (0.033 is the

first entry on the line).

Hit the | key until the cursor is

positioned over the third entry of

the second line (0.018694).

Hit the R key, then enter:
1.869400

then hit the esc key.

Save the modified file contents by
entering:

z
Wait ten seconds.
At the prompt enter:
more m789.d <cr>
to display the file's contents.

Verify that the file's contents have
been modified.

ADST/WDL/TR-92-00302¢

The cursor is positioned on the line
containing the second entry.

The cursor is positioned on the
third entry of the second line.

The original value is replaced with
1.8694,

The file is saved and the prompt
returns to gt-0 > .

The file’s contents have been
modified.
«3.2.1.5.1.1.6

)

91
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5.2.12 Modify Flight Model - The steps in this subparagraph consist of instructions for modifying
flight modal data tables.

Step
960

Operator/Systein Action

Get a directory listing by entering
the command:

Is <cr>

Expected Result

The /SIMNET/DATA directory
contents is displayed. It includes
files:
Flight Control & Dynamics Files:
rwa_kire.d
rwa_aero.d
Engine Files:
rwa_engn.d
rw_en_in.d

g‘/%m

SA
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970

980

990
1000
1010

1020

Verify that file rwa_aero.d
contains (in part) the following
flight controls and dynamics data
by entering:

more rwa_aero.d <cr>

and observing entries for:

GRAV_CONSTANT
VIRTUAL_WING_AREA
VSTAB_COP_AC_X
MAIN_ROTOR_COP_AC_X
HOVER_AUG_ROLL_P_GAIN
HOVER_AUG_PITCH_I_GAIN
HOVER_AUG_YAW_|_GAIN

Verify that file rwa_engn.d
contains (in part) the following
engine data by entering:

more rwa_engn.d <cr>
and observing entries for:
GOVERNOR_ENGINE_SPEED_
SETTING
MAX_ENGINE_PERCENT_POWER
MAIN_ROTOR_GEAR_RATIO
POWERTRAIN_INERTIA
MAX_FUELFLOW
Initiate the text editor by entering:
vi rwa_aero.d <cr>
Hit the j key until the cursor is
positioned on the line containing
the ORDNANCE_MASS.
Hit the | key until the cursor is
positioned on the first character of
the ORDNANC._MASS (1).
Hit the R key, then enter:
3591.0

then hit the esc key.

ADST/WDL/TR-92-003029

The file contains the identified
flight controls and dynamics data.
*3.2.1.3.1.1.1
*3.2.1.3.1.2.1

The file contains the identified

engine data.
*3.2.1.3.1.3.1

The editor is initiated and the
contents of file rwa_aero.d is
displayed.

The cursor is positioned on the line
containing the ORDNANCE_MASS.

The cursor is positioned on the
first character of the
ORDNANCE_MASS value (1).

The original value is replaced with
3591.9.

szclt;

S SA
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1030

1040

1050

1060

1070

1080

1090

1100

Save the modifiod file contents o,
entering:

z
Wait ten seconds.
At the prompt enter:
more rwa_aero.d <cr>
to display the file's contents.

Verify that the file’s contents have
been modified.

ADST/WDL/TR-92-003029

The file is saved and the prompt [Zﬁ O

returns % gt-0 > . S SA U
The file's contents have been m/ O O
modified. S SA U
*3.2.1.3.1.1.1.2

3.2.1.3.1.2.1.2

Initiate the text editor by entering: The editor is initiated and the m O O
contents of file rwa_engn.d is S SA v
vi rwa_engn.d <cn> displayed.
Hit the j key until the cursor is The cursor is positioned on the last ﬁ D D
positioned on the last line of the line of the file. S SA U
file (MAX_FUELFLOW).
Hit the | key until the cursor is The cursor is positioned on the ' m O O
positioned on the first digit of the first digit of the MAX_FUELFLOW S SA U
MAX_FUELFLOW entry. entry.
Hit the R key, then enter The original value is replaced with [j O O
110 +548-0- (approximately 10 times S SA U
770.000000 the original value).
then hit the esc i:ay.
Save the modified file contents by  The fie is saved and the prompt m D D
entering: retums to gt-0 > . S SA v
z
Wait ten seconds.
At the prompt enter: The file's contents have been m/ D D
S SA

more rwa_engn.d <cr>

to display the file's contents.
Verify that the file's contents have
been madified.

modified.
*3.2.1.3.1.3.1.2

23
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5.2.13 |nitiate the Real-Time and AWA Simulation Software -
consist of instructions for initiating the real-time and RWA simulation software.

ADST/WOL/TR-92-003029

The steps in this subparagraph

Step Operator/Systern_Action Expected Result Status
eck One
1110 At the GT-111 system console,  The A/CIG/CONFIG directory Zl;h J t]
use the switch session button to contents is displayed. It includes SA U

toggle to GT-0 if the display is not

already there. Set the default

file:
runcig

directory to AJ/CIG/CONFIG by
entering:

cd <cr>

Get a directory listing by entering
the command:

Is <cr>

1120 Initiawe the real time simulation
software by entering:

The system responds with the
following: S SA U

Verbose mode is OFF
=== Using mpv interface ===

source runcig <cr>
at the gt-0 > prompt.

1130 Toggle the display to GT-1 by
hitting the Switch Session- key
until GT-1 is reached. Set the
default directory to A: by entering:

The initial display shows a line
drawing of a helicopter and S SA U
identifies the software revision

number. This is followed by CIG

initialization messages and finally

cd <cr> STARTUP INITIALIZATION
COMPLETE
Initiate the RWA software by *3.2.1.3.1

entering:
rwa knox.par -k -1 3 ¢ <cr>

at the gt-1 > prompt.

e - The steps in this

heck O
eCl ne
A
S SA U

subparagraph consnst of mstructwns for mmatmg the AIRNET MCC software

Step  Qperator/System Action Expected Result

1140 At the Airnet SCC, initiate the SCC  The Macintosh windows display is

process by double clicking on the  replaced by a Connect Window.
AIRNET SCC/{'.0.0 entry.

24
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1150 Double ciick on the Loral zone The system connects to the network m/ O O

entry, then single click on tho and system loading messages are S SA U

MIPS host entry. Click on the displayed for a couple of minutes.

CONNECT button. When system loading is complete,

the SCC Start Display is presented.
5.2.15 Set Up the Exercise at the AIRNET Sysiem Control Console - The steps in this subparagraph
consist of instructions for initializing the exercise number, the role of the Management Command,
and Control Console, and the exercise’s geographic area.
Step Qperator/System Action Expected Resylt
(Check One

1160 At the Airnet SCC, start the A display appears showing the il D b

exercise initialization process by exercise number, the MCC role, S SA U

clicking on the START button. and the terrain to be used in the

exercise.

1170 Verify that the MCC is The MCC is participating in sz O O

participating in Exercise 1. Exercise 1. s SA U
1180 Select the default role of the MCC to The display shows the default MCC [j o O

be US. role to be US. S SA U
1190 Verify that the terrain to be used  An Overview menu is displayed j D D

for the exercise is Fort Knox showing the following selectable S SA V)

8/14/90, SW corner: options:

ES450550, NE cormner: Simulator Allocation

FT200050 Simulator Activation

Go to the NEXT menu. Command Post Initialization

Service Element Initialization
Battlemaster

5.2.16 Set Up the BWA Simulator as a AH-1 - The steps in this subparagraph consist of

instructions for initializing a Fully Reconfigurable Device (FRED) as an AH-1.

Step Operator/System Action Expected Result Status
Check One
1200 Select the Simulator Allocation A display appears showing the lj
’ Option and GO to the next menu. simulators available for allocation, S SA U
including one or more FRED
simulators.
1210 Highlight the 8B FRED entry and A display appears allowing entity D D
click on the ALLOCATE button. assignment. S SA U
25

(C8-25]




1220

1230

1240

1250

1260

1270

1280

1290

1300

1310

Assign the entity to A Company by
double clicking on US Army, then
223rd Attack Helo Battalion, then
A Company.

Click on the ASSIGN button.

Click on the Overview button.

Select the Simulator Activation
Option and GO to the next menu.

Activate the simulator in A
Company by double clicking on US
Army, then 223rd Attack Helo
Battalion, then A Company.

Set a default location of FS085902.
and verify that the default force is
US. Go to the NEXT menu.

Highlight the 8B FRED entry by .
clicking on the entry and go to the
NEXT menu.

Customize 88 FIED with a tail
number of 2, a location of
FS085902, a heading of 0 degrees,
an alignment of US, a maintenance
status of New, and a vehicle type of
AH-1,

Verify that the default weapons load
is:
20 mm Gatling: 750 Rounds
Stinger: 4
TOW: 8
Hydra 70 10 b: 0

Hydra 70 MPSM: 38
Hydra 70 Flechette: 0

Verify that the default fuel load is:
1703 lbs.

ADST/WDL/TR-92-003029

The display shows the entity to be
assigned to A Company.

A display appears showing the
simulators available for
activation, including 88 FRED
which is now shown as assigned to
A Company, but not yet placed.

The Overview menu is displayed.

A display appears allowing
simulator activation.

The display snows the simulator to
be activated in A Company.

A display appears showing the
activated simulators, 8B FRED is
assigned to A Company, but not yet
placed.

A display appears allowing
simulator customization.

The display reflects the custom
selections.

The display reflects the custom
selections and a defaul weapons
load.

The display reflects the custom
selections and a default fuel load.

-
S 8SA
M O
S SA
rallm
S SA
X O
S SA
A O
S SA
a
S SA
7 O
S SA
A O
S SA
& O
S SA
M O
S SA
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1320 Select the ACTIVATE button.

1330 Click on the Overview button.

ADST/WODL/TR-92-003029

A display appears showing the
activated simulators. 88 FRED is S SA
assigned to A Company, placed.

The RWA is activated as an AH-1,

the image generator visuals and

sound come on. No message

indicating that the weapons model

file (MS_TW_CH.D) couid not be

opened is output to the GT-111

system console. (See Section

5.2.5.) The flight and weapons

models are initialized using the

data files. The flight model is idle,

standing by for input from the

pilot.

.
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.
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5.2.17 Set Up Targeis - The steps in this subparagraph consist of instructions for initializing

Gunnery Targets.
Step Qoerator/System Action

1340 Select the Battlemaster Functions
Option and GO to the next menu.

1350 Enter the Battlemaster password
(foozball) and click on the OK
button.

1360 Select the Gunnery Targets Option
and GO to the next menu.

1370 Enter the gunnery targets as:

Target 1, US, FWA,
ESH84808550, 2435

Target 2, US, FWA,
£594938510, 2435

Target 3, US, FWA,
ES95108460, 2435

Target 4, US, FWA,
ES95238420, 2435

and click on the Overview bution.

5.2.18 Fly Aircraft Through Flight Envelope Phases - The steps in this subparagraph consist of

Expacted Resuit

A display appears requesting the
Battlemaster password.

The Battlemaster Overview menu
is displaved showing the following
selectable options:

Displacement

Reconstitute

Gunnery Targe's

Resume Initialization

End Exercise

A display allowing Gunnery Target
Specification appears.

The Battlemaster Overview menu
is displayed.

;

A
wil

e[} (12

e 2[]
<0 <0

7
?

instructions for flying the aircraft through the following flight envelope phases: Ascent, Hovar,

Cruise, Descent and Low Level Flight.
Step Qperator/System Action
138G At the AH-1 softpanel, enter a

waypoint at ES979898, and select
it for navigation.

Expected Result

The Situational Display shows a 1
indicating the waypoint position
relative to the aircraft's current
location and heading (represented
by the center crosshairs). It als=
identifies the aircraft's current
position (grid coordinates
FS085902), the bearing to the
waypoint (approx. 267 deg.) and

the range to the waypoint (approx.

10608 m.).

Status

S SA
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1390

1400

1410

1420

1430

1440

1450

Record the amount of fuel and the
current time:

Fuel: 1692 .
Time: H

Take off noting the torque at the
point of liftoff. Ascend to an
altitude of 1000 i. above sea level
and hover.

&

Enter the torque as the Takeoff 2
Torque value in Step mg'

Torque:

Compare the torque required for
this takeoff against the torque
required for the first take off.

Takeoff 1 Torque: 63’
Takeoff 2 Torque: _5’_8__

Hover at 1000 ft. above sea level
for one minute.

Fly at a constant cruise

speed of approximately 100 knots
with a heading of approximately
267 degrees till you reach the
waypoint area (3 - 4 minutes).

Descend to an altitude of 35 - 45
ft. above ground level and hover.

At the AH-1 softpanel, enter a

waypoint at ES948855, and select
it for navigation.

ADST/WDL/TR-92-003029 -

The fuel level is displayed on the E/D

instructional Display.

The aircraft ascent is [Z(r_'l

representative of the data in the S SA
flight mode! data files and the

gystem responds in real-time to

the pilot's input.

The torque required for the second E{ D

takeoff is larger due to the
increased ordnance mass.

The aircraft hover is
representative of the data in the S
flight model data files and the
system responds in real-time to
the pilot's input.

The aircraft cruise is
reprasentative of the data in the S
flight model data files and the
system responds in real-time to
the pilot's input.

The aircraft descent is
representative of the data in the S
flight model data files and the

system responds in real-time to

the pilot's input.

The Situational Display shows a 2 m/D

SA

indicating the waypoint position S SA
relative to the aircraft's current
location and heading.
29
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1460

Fly at a speed of 50 knots and at a
constant altitude of 35 - 45 ft.
above ground leve! at a heading of
approximately 206 degrees until
the target area is approximately

1250 1060 meters away. Hover at an

altitude of approximately 300 ft.

ADST/WDL/TR-92-003029

The aircraft's low level flight is
representative of the data in the
flight model data files and the
system responds in real-time to
the pilot's input.
*3.2.1.3.2.2

=

C1 1
S S U

5.2.19 Fire on the Targets and Land - The steps in this subparag-aph consist of instructions for
tiring on the targets and landing the aircraft.

Step

1470

1480

1490

1500

1510

1520

Operator/System Action

At the AH-1 Pilot Station, keeping
the nose of the aircraft level with
the horizon, select the 20 mm
Gatling Gun (ballistics rounds) for
firing by pushing up on the
weapons action switch.

Fire the gun expending
approximately 20 - 30 rounds.
Note the trajectory of flight for the
fired rounds.

Deselect the Gatling Gun by pushing
up on ta weapons action switch.

At the AH-1 Co-Pilot/Gunner
Station, select the Stinger Missile
(ballistic missile) for firing by
pushing down on the weapons action
switch.

Use the Manual Tracker to track

one of the targets until the target is
within the bounds of the dashed box
of the line of sight reticle.

Pull the trigger to the first detent.

Expected Result

The Pilot's 20 mm gun salection
light transitions from unlit to lit.

The rounds fly out in a manner
representative of the data in the
weapons model files.

Y Y Y'Y vy

Y
+_Lineofsight X,

*3.2.1.5.2.4.4
The Pilot's 20 mm gun selection
light transitions from lit to unlit.

The Co-Pilots Stinger selection
light transitions from unlit to lit.

The target is within the bounds of
the ‘ine of sight reticle.

An aural seek tone is heard.

Status

£Bh

S SA U

A

1 O
SA U

e[ ¢[]
<0 <[]

BB,

W{H 3
S SA C
EZﬁ/ L1 O]
S SsA U
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1530

1540

15650

1560

1570

1580

1590

1600

1610

1620

At the AH-1 Pilot Position,

maneuver the aircraft into Stinger

prelaunch constraints.

At the AH-1 Co-PilovVGunner
Position, fire on the target by
pulling the weapons trigger switch
to the second detent.

Deselect the Stinger by pushing
up on the weapons action switch.

At the AH-1 Co-Pilov/Gunner
Station, select the TOW Missile
{guided missile) for firing by
pushing towards the right on the
weapons action switch.

Use the Manual Tracker to track

one of the targets until the target is
within the bounds of the dashed box

of the line -of sight reticle.

At the AH-1 Pilot Position,
maneuver the aircraft into TOW
prelaunch constraints.

At the AH-1 Co-Pilot/Gunner
Position, fire on the target by
pulling in the weapons ftrigger
switch.

Deselect the TOW by pushing
towards the right on the weapons
action switch.

At the AH-1 Pilot Station, land the
aircraft.

Record the current fuel level and

ADST/WDL/TR- 12-003029

When the aircraft is positioned
within the «+/- 45 degree
constraints missile lock-on is
achieved.

The missile is launched, flies
towards the target and impacts.
*3.2.1.5.2.4.3

The Co-Pilot's Stinger selection
light transitions from lit to unlit.

The Co-Pifots TOW selection
light transitions from unlit to lit.

The target is within the bounds of
the line of sight reticle.

When the aircraft is positioned
within the constraints missile
lock-on is achieved.

The missile is launched, flies
briefly and disappears, no impact
is seen.

«3.2.1.5.2.4.1

The Co-Pilot's TOW selection
light transitions from lit to unlit.

The aircraft lands and the flight
modeling is stopped.
*3.2.1.3.2.3.2

The fuel level is available from the

mB\ mB\ mB\
20

¢
<1

2]
<0

] ¢[]
<0 <O
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the current time: Instructional Display. S SA u

Fuel Level: _ 320 s
Time: D2

Compute the fuel rate over time:

Fuel Consun .tion Rate: _‘_é__

bs/min.
Pass 1 Fuel Rate:
Pass 2 Fuel Rate:
Compare the fuel consumption rate The fuel consumption rate for ﬁ O O
during this pass against that pass 2 is approximately 5 times S SA V)
obtained from pass 1. the fuel consumption rate for pass

1.

32
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5.2.20 Jerminate the Exercise - The steps in this subparagraph consist of instructions for
terminating the exercise.

Siep
1640

1650

1660

Onperator/System Action

At the AIRNET SCC, select the End
Exercise option and GO to the next
menu.

Respond t3 the Confirmation
Question by clicking on YES.

At the GT-111 system consoie,
verily that the simulation software

is terminated.

Restore the modified files
ms_tw_cs.d
ms_st_ch.d
m789.d
rwa_aero.d
rwa_engn.d
to their baselined state.

Expected Resuit

An End Exercise Confirmation
Menu is displayed.

The Confirmation Display
disappears and the display returns
to the Macintosh windows screen.
The SCC disk is ejected and the CIG
visuals and sound are terminated.

The GT-111 system console
displays CIG stop messages followed
by the message:

SIMWLATOR STOPPED
*3.2.1.3.3
*3.2.1.3.3.a
*3.2.1.3.4
*3.2.1.3.4.a

Siatus
ci=hn

33
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6.0 NOTES

Test failures will be noted in the procedure against each test step as necessary where test results do
not agree with expected results. Due to the nature of these system level tests, a simulator “crash®
due to pilot error will not be constituted as a failure but an acceptable interruption. The system
provides the capability for re-starting at the point of where the crash occurrad and will be utilized
during the execution of this system level test.

34
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o cruptions

NOTE ANY FAILURES ENCOUNTERED DURING THE TEST IN THIS SECTION.

NO. FAILURE/INTERRUPTION DESCRIPTION

4v_i:{,¢;vﬂ7:—2‘:—fu~}w:w P o - ’_“1“;_ .
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8.0 Glossary

Adminog Administration/Logistics

ADRS Address

AIRNET Aircraft Simulation Network

AOC Administration/Logistics Operations Console
Ammo Ammunition

B8N Bolt, Beranek, and Newman

CEQl Communications and Electronics Operations Instructions
aG Computer iImage Generator

3 Co-Pilo/Gunner

oMCC Digital Message Communications Console
DMS Digital Message Server

ETA Estimated Time of Arrival

FRED Fully Reconfigurable Device

FREETXT Free Text

FSE Fire Support Element

FWD Forward

GT-111 BBN Computer System/CIG supporting Simulation
HEI High Explosive Incendiary

HUMMV High Mobility Multi-Wheeled Vehicle
&7 Integration & Test

IMMED Immediately

Ibs. pounds

LCTN Location

Mac Macintosh Computer

MCC Management, Command and Control Console
MIPS AIRNET MCC Host Computer

MOVTO Move To

MOVCMD Move Command

MSG Message

MSGS Messages

MTO Movement to Order

POU Protocol Data Unit

PIE Pyrotechnic Incendiary Explosive
RAH-66 Comanche Helicopter

REOON Reconnaissance

RECONTYPE Reconnaissance Type

REQT Request

RPRT Report

RWA Rotary Wing Aircraft

SIW Software

O System Control Console

SOF System Development Facility, Loral WOL, San Jose
SIMNET Simulation Network ’

SND ROUT Send Routine

SNDURG Send Urgent

SYSMAIN System Main Menu

Lie o] Tactical Operations Center

UMCP Unit Maintenance Collection Point

Ut™m Universal Transverse Mercator

WOL Westem Development Labs

36
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WHN RDY When Ready
XMIT ALT Transmit Altitude
XMIT LCN Transmit Location

37
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APPENDIX A
EXERCISE "B" REQUIREMENTS MATRIX
REQ NO. TITLE - REQUIREMENT
3.2.1.31 Flight Model The Flight Model Segment Initialization State shall be
Initialization State. entered during the System Initialization process after
system bootup. System state and status variables
uniquely identify the RWA AirlNet configuration and
state.
3.2.1.3.11 Flight Controls Initialization of the Flight Controls Mode! Sub-
Initialization. Segment configuration shall be done during this state
command from the system.
3.2.13.1.1.1 Flight Controls Data Parameters to be set shall include maximum pitch,
roll and yaw rates, turning radius, flight controls
input sensitivity and profile, physical constants,
conversion factors, integration constants, gains and
limits. '
3.2.1.3.1.1.11 Flight Controls Data Data values shall be read from a flight controls model
File. initialization_ file,
3.2.1.3.1.1.1.2 Flight Controls Data The format of the data file shall allow modification of
Format ina data using a text editor.
3.2.1.3.1.2 Flight Dynamics Initialization of the Flight Dynamics Model Sub-
Initialization. Segment configuration shall be done during this state
upon command from the system. During this mode ,
configuration flags and variables are set which point
to specific submodules and data files for execution and
loading.
3.2.1.3.1.2.1 Flight Dynamics Data | initialization shall include downloading of coefficient
tables for the main rotor, fuselage and stabilizers.
3.2.1.3.1.2.1.1 Flight Dynamics Data | These values shall be read from a flight dynamics
File. model_initialization _file.
3.2.1.3.1.2.1.2 | Flight Dynamics Data | The format of the data file shall allow modification of
Format the data using a text editor.
3.2.1.3.13 Engine Initialization. | initialization of the Engine Model Sub-Segment
configuration shall be done during this state upon
command from the system.
3.2.1.3.1.3.1 Engine Initialization Initiatization shall include downloading of data tables
for the gas and power turbines, fuel consumption,
power output, and acceleration coefficients. |
3.2.1.3.1.3.1.1 Engine Data. These vaiues shall be read from an engine model
initialization file.
13.2.1.3.1.3.1.2 Engine Data Format The format of the data file shall allow modification of
the data using a text editor.
3.2.1.3.2 Flight Model Run-Time | In this mode the Flight model Segment shall be in
State. stand-by awaiting RWA AirNet Flight model activity.
3.2.1.3.2.1 Flight Model Idie Mode. | During the Flight Model Idle mode, the execution of
the flight model functions shall be suspended.
3.2.1.3.2.1.2 Flight Model Idle Mode | Execution shall be started or resumed from this mode.

Change.

3s
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Trajectory Coefficient
Data

REQ NO. TITLE REQUIREMENT
3.2.1.3.2.1.4 Flight Model Idle Mode | The modifications shall have no adverse affects upon
Functionality. the Flight Model Idle mode functionality.
3.2.1.3.2.2 Flight Model Execute | During the Flight Model Execution mode, the flight
Mode. — model shall be executed in real-time.
3.2.1.3.2.2.3 Flight Model Execute The source of coefficient data shall be table fook ups.
Mode Data Sources.
3.2.1.3.2.2.4 Flight Model Execute The modifications shall have no adverse affects upon
Mode_Functionality. the Flight Model Execute mode functionality.
3.2.1.3.2.2.5 Flight Controls Model | The Flight Controls Model Sub-Segment shall
simulate the flight controls of the aircraft.
3.2.1.3.2.2.6 Flight Dynamics Model | The Flight Dynamics Model Sub-Segment shall
provide a simulation of the flight characteristics of
the aircraft.
3.2.1.3.2.2.6.b Flight Dynamics The simutation shall include portions of the flight
Model envelope including cruise, ascent, descent, hover, and
low-level flight with ground effect.
3.2.1.3.2.3.2 Flight Model Stop Mode | The modifications shall have no adverse affects upon
Functionality. the Flight Model Stop mode functionality.
3.2.1.3.3 Segment Capability Flight Model Segment capability relationships shall
Relationships. not be affected by modifications and restructuring of
the flight model functions.
3.2.1.3.3.a Segment Capability The capability relationships shall remain intact.
Relationships.
3.2.1.3.4 Segment External Flight Model Segment interface requirements shall
Interface not be affected by modifications and restructuring of
Requirements. the flight model functions.
3.2.1.3.4.a Segment External The interface requirements shall remain intact.
Interface
Requirements.
3.2.1.5 RWA Weapons Model The intent of the RWA Weapons Model Upgrade is to
Upgrade Segment improve the software by making it table driven.
3.2.1.5.1 Initialize Weapons The Initialize Weapons Segment state is entered
State during the System Initialization process after system
bootup.
3.2.1.8.1.1.1 Guided Missile Trajectory coefficient data associated with guided
Trajectory Coefficient | missiles shall be loaded at mission initialization.
Data
3.2.1.5.1.1.2 Guided Missile Trajectory coetficient data files for Guided Missiles
Trajectory Coefficient | shall be in a format which allow modification
Data Format through a standard text editor.
13.2.15.1.1.3 Ballistic Missiles Trajectory coefficient data associated with ballistic
Trajectory Coefficient | missiles shall be loaded at mission initialization.
Data
3.2.1.5.1.1.4 Ballistic Missile Trajectory coefficient data files for Ballistic Missiles
Trajectory Coefficient | shall be in a format which allow modification
Data Format through a standard text editor.
3.2.1.5.1.1.5 Ballistic Rounds Trajectory coefficient data associated with Ballistic

Rounds shall be loaded at mission initialization.

39
(cB-39]



ADST/WDL/TR-92-003029
REQ NO. TITLE REQUIREMENT
3.2.1.5.1.1.6 Ballistic Rounds Trajectory coefficient data files for Ballistic Rounds
Trajectory Coefficient §shall be in a format which allow modification
Data Format through a standard text editor.
3.2.1.5.1.2.1 Guided Missiles Guided missile characteristics shall be initialized via
Characterization data files.
3.2.1.5.1.2.2 Ballistic Missiles Ballistic missile characteristics shall be initialized
Characterization via data files.
3.2.1.5.1.23 Ballistic Rounds Ballistic Rounds characteristics shall be initialized
Characterization via data files.
3.2.1.5.2.4.1 Guided Missile Flyout | Guided Missile Flyout shall utilize new data
structures containing trajectory and control data.
3.2.1.5.2.4.3 Ballistic Missile Ballistic Missile Flyout shall utilize new data
Flyout structures containing trajectory and control data.
3.2.1.5.2.4.4 Ballistic Round Flyout | Ballistic Round Flyout shall utilize new data

structures containing trajectory and control data.

40
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Appendix B
Exercise “B" Requirements Inspection/Analysis Matrix
| Report
REQ NO. TITLE REQUIREMENT Reference
3.2.1.3.2.1.1 | Flight Model idle Integration computations shall be put in 1
Mode_Integration. a stable state.
3.2.1.3.2.1.3 | Flight Model idie This mode shall oe controlled by the 1
Mode Control. _ system executive.
3.2.1.3.2.2.1 | Flight Mode! Execute | Execution shall be stopped from this 1
Mode Execution. mode.
3.2.1.3.2.2.2 | Fiight Model Execute | The rate of execution shall be controlled 1
Mode Execution Rate. | by the system executive.
3.2.1.3.2.2.5.a | Flight Controls Model ] Input shall be used to calculate a 2
resultant movement cf a control surface
and corresponding output to the flight
— amics model sub-segment.
3.2.1.3.2.2.6.c | Flight Dynamics The simulation shall include calculation 3
Model of forces and moments, equations of
motion, weight and balance, and
: aerodynamics.
3.2.1.3.2.2.7 | Engine Mode! The Engine Model Sub-Segment shalil 4
provide core engine representation,
torque generation, engine fuel system
utilization, and transmission
representation.
3.2.1.3.2.3 Flight Model Stop During the Flight Model Stop mode, the 1
Mode. execution of the flight model functions
shall be suspended.
3.2.1.3.2.3.1 | Flight Model Stop This mode shall be controlied by the 1
Mode Control. system executive.
3.2.1.5.2.4.2 | Useof Data Tables Updates required Modification of the 5
source code shall be fimited to
raference data tables containing data
which is read in via data files.
3.9.3 RWA Flight Model The RWA Flight Model Upgrade Segment 6
shall be qualification tested at Ft.
Qualification | Rucker.
3.9.3.a RWA Flight Model The RWA Flight Model Upgrade Segment 6
Upgrade Segment test shall take place during the
Qualification program integration and test phase -
(I1&T).
41
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Report
REQ NO. TITLE REQUIREMENT Reference
3.9.3.b RAWA Flight Model The RWA Flight Model Upgrade Segment 6
Upgrade Segment test shall not exceed 2 working days.
Qualification
3.9.3.¢c RWA Flight Model The testing shall demonstrate the RWA 6
Upgrade Segment Flight Model Upgrade Segment provides
Qualification the functionality described previously
in this document.
3.95 RWA Weapons The RWA Weapons Model Upgrade 6
Model Upgrade Segment shall be qualification tested at
Segment Ft. Rucker.
Qualitication
3.9.5.a RWA Weapons The RWA Weapons Modet Upgrade 6
Model Upgrade Segment test shall take place during the
Segment program integration and test phase
Qualification (1&T).
3.9.5.b RWA Weapons The RWA Weapons Model! tJpgrade 6
Mode! Upgrade Segment test shall not exceed 2 working
t days.
Qualification
3.9.5.c RWA Weapons The testing shall demonstrate the RWA 6
Model Upgrade Weapons Model Upgrade Sagment
t provides the functionality described
Qualification previously in this document.
42
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Appendix C
Exercise 8" Inspection/Analysis Reports
Report Reference

Flight Model Mode Requirements

Flight Controls Requirements

Flight Dynamics Requirements

Engine Mode!l Requirements

Cata Table Use

Flight and Weapons Models Qualification Requirements
Processing Capacity

43
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AIRNET INSPECTION/ANALYSIS REPORT 1

Reqt. No.: 3.2.1.3.2.11 Spec. Para.: 3.2.1.3.2.1.1
3.2.1.3.2.13 3.2.1.3.2.13
3.2,1.3.2.2.1 3.2.1.3.2.2.1
3.2.1.3.2.2.2 3.2.1.3.2.2.2
3.2.1.3.2.3 3.2.1.3.2.3
3.2.1.3.2.3.1 3.2.1.3.2.3.1

Requirement Descriptions:

3.2.1.3.2.1.1 Flight Model Idle Mode Integration
Integration computations shall be put in a stable state.

3.2.1.3.2.1.3  Flight Model Idle Mode Control
This mode shall be controlled by the system executive.

3.2.1.3.2.2.1 Flight Model Execute Mode Execution
Execution shall be stopped from this mode.

3.2.1.3.22.2 Flight Model Execute Mode Execution Rate
The rate of execution shall be controlled by the system executive.

3.2.1.3.23 Flight Model Stop Mode
During the Flight Model Siop mode, the execution of the flight model functions shall be suspended.

3.2.1.3.2.3.1 Flight Model Stop Mode Control
This mode shall be controlled by the system executive.

Inspection Method: The flight model simulation is dependent upon the initialization of the flight
model itself, and the input of data affecting the state of the aircraft. Figure 1 iilustrates the
software path related to flight model execution.

The system executive (main) program controls all execution. When the software is first initiated,
it performs preliminary initialization based upon defaults and user specified run parameters.
Ultimately, it invokes the simulation_state_machine. This software is executed throughout the
simulation at a real-time rate.

The simulation_state_machine software controls the execution of multiple processes whose
sequence and rate of execution is determined by the simulation state (3.2.1.3.2.2.2). Execution
passas through veh_spec_startup, veh_spec_idle and veh_spec_init which parform further
initialization and set up (including placing the integration computations in a stable state,
3.2.1.3.2.1.1) based upon the type of vehicle to be simulated. When zomplete, the flight model
segment has been initialized and transitions from an initialization state to a run-time state. It then
stands by in an idle mode awaiting activity (3.2.1.3.2.1.3).

When the simulation state is SIM_SIMULATE_STATE, the veh_spec_simulate software is initiated.
This further invokes various routines which perform the simulation of the aircraft including its
flight; the flight model segment is in execute mode. The sysiem remains in this state/mode until the
simulation state transitions to SIM_SIMSTOP_STATE. Once transitioned to this state, simulation ot

44
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. the aircraft’s flight is terminated (flight model stop mode, 3.2.1.3.2.2.1) and the simulation state
'o is returned to SIM_STATE_IDLE (3.2.1.3.2.3, 3.2.1.3.2.3.1)

System
Executive

simulation_state_machine

: —F =
Iveh_spec_stanup I veh_spec_idle veh_spec_stop a‘::e
Idle Iveh_spec_,mn | I veh_spoc simulate I
Mode I |

l |
_rwa_init__|i [controls_simul ]{ammo_simul ]|fuel_simul ][rwa T_simul ]

aerodyn_init [:erodyn_simul ]

t_aircraft_kinematic_state |

. | compute_| ﬂlght parameters }
@ | compute_stab_augmentation_gains |
compute_rotor_loads |

CO!EU!O engme orque

compute_rotor_forces_and_moments |
compute_lift_dra _coefficients
compute_| Jift _drag forces

Execute compute_body_dampm&grces and_moments
Mode generate_gravity_body_force

Figure 1: Flight Model Execution Software Path
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Q The software packages containing the software referenced above are as follows:

Software Package Software Module
rwa_main.c main
veh_spec_startup
veh_spec_idle

veh_spec_init
veh_spec_simulate
veh _spec_stop

libmain/main.c simulation_state_machine

trwa_ctl_fsm.c controls_simul

twa_ammo.c ammo_simul

rwa_fuelsys.c fuel simul —
rwa_simul.c rwa_simul

rwa_aerodyn.c aerodyn_simul

get_aircraft_kinematic_state
compute_flight_parameters
compute_stab_augmentation_gains
compute_rotor_loads

compute_engine_torque
compute_rotor_forces_and_moments
compute_lift_drag_coefficients
compute_lift_drag_forces
compute_body_damping_forces_and_moments

° generaig_gravity_body_force

The referenced software packages can be reviewed and inspected for validation of these
requirements.

VERIFIED:

TITLE:

CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT 2
Reqt. No.: 3.2.1.3.225.a Spec. Para.: 3.2.1.3.2.2.5
Requirement Descriptions:

Reqt. No.: 32.1.3.2.25.a Flight Controls Model
input shall be used to calculate a resultant movement of a control sudace and corresponding output
to the flight dynamics model sub-segment.

Inspection Method: The soltware package rwa_aerodyn.c contains the function used to read the fiight
model data files and initialize flight model parameters. The function, aerodyn_init reads data
files: rwa_aero.d, rw_ae_in.d, rw_ae_sp.d, and rw_ae_sl.d.

Additionally, this software package contains the functions used in the execution of the flight model,
including aerodyn_simul which makes several function calls including:

get_aircraft_kinematic_state
compute_flight_parameters
compute_stab_augmentation_gains
compute_rotor_loads

compute_engine_torque
compute_rotor_forces_and_moments
compute_lift_drag_coefficients
compute_lift_drag_forces
compute_body_damping_forces_and_moments
transform_lift_drag_forces_to_body_coordinates
generate_gravity_body_force
interact_with_ground
sum_body_forces_and_moments_about_ac
send_to_dynamics_kinematics

Function send_to_dynamics_kinematics makes three function calls:

vehicle_mass_init (vehicle_mass, inertia_matrix)
vehicle_forces (force_body)
vehicle_torques (moment_bcdy)

The parameter force_bedy, passed to vehicle_forces, is derived using values taken from the flight
model data files and forces and moments derived from the resultant movement of control surfaces.
Force_body is a vector whose value is determined by summing the forces on the aircraft body (the

summing i* -ne by procedura sum_body_forces_and_moments_about_ac). The following values
are summe-:

force_body_main_rotor
lift_body_virtual_wing
lift_body_virtual_stab
drag_body
force_body_damping
gravity_force_body
ground_force
force_ground_effect
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Table 1: Procedure to Data File Value Map

Procedure

Value

Data Table Value(s) Used in Computation

compute_rotor_forces_
and_moments

force_body_main_rotor

MAIN_ROTOR_MAST_TILT
TAIL_ROTOR_MAX_THRUST
MAIN_ROTOR_MAX_THRUST
HOVER_AUG_CLIMB_P_GAIN
HOVER_AUG_CLIMB_I_GAIN
HOVER_AUG_YAW_P_GAIN
HOVER_AUG_YAW_|_GAIN

transform_lift_drag_
forces_to_body_
coordinates

lilt_body_virtual_win§

VIRTUAL_WING_AREA
LIFT_COEFF_VIRTUAL_WING
WING_STALL_AOA
WING_LIFT_COEFFICIENT_FIT_O
WING_LIFT_COEFFICIENT_FIT_1
WING_LIFT_COEFFICIENT_FIT_2
WING_LIFT_COEFFICIENT_FIT_3

transform_lift_drag_
forces_to_body_
| coordinates

lift_body_vstab

VSTAB_AHEA
VSTAB_STALL_SSA
VSTAB_LIFT_COEFFICIENT _1

transform_lift_drag_
forces_to_body_
coordinates

drag_body

P_DRAG_TAS_BREAK
TOTAL_WETTED_SURFACE_AREA
INDUCED_DRAG_COEFF
P_DRAG_COEFF_CONST
P_DRAG_COEFF_BREAK
P_DRAG_TAS_MAX
P_DRAG_COEFF_MAX

compute_body_damping
forces_and_moments

force_bcdy_damping

LATERAL_VELOCITY_DAMPING_GAIN
VERTICAL_RATE_DAMPING_GAIN

generate_gravity_oody._
force

gravity_force_body

AIRFRAME_MASS
ORDNANCE_MASS
GRAV_CONSTANT

interact_with_ground

ground_force

None

interact_with_ground

force_ground_effect

MAIN_ROTOR_GROUND_EFFECT_FACTOR

The referenced software packages can be reviewed and inspected for validation of this requirement.

VERIFIED:

TITLE:

CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT 3
Reqt. No.: 3.2.13.22.6.¢c Spec. Para.: 3.2.1.3.226
Requirement Descriptions:
RAeqt. No.: 3.2.1.3.2.26.c Flight Dynamics Model
The simulation shall include caiculation of forces and moments, equations of motion, weight and
balance and aerodynamics.
Inspection Method: The software packages rwa_aerodyn.c, rwa_kinemat.c libupdate/libupdate.c,

libdyn/calc_inert.c and libdyn/calc_udot.c contain the functions which calculate forces and
moments, equations of motion, weight and balance and aerodynamics. The related functions are:

rwa_aerodyn.c
Procedure Description
get_aircraft_kinematic_state Retrieves the kinematic state of the aircraft

including its airspeed, altitude, velocity,
gravitational direction vector, angle of attack,
side slip angle, g force and vertical speed.
compute_flight_parameters Computes the aircraft's tlight parameters
including: the ambient density, temgerature and
pressure of the air, the dynamic pressure, the
pitch, roll and yaw rates, and the roll and pitch.

interact_with_ground Computes the ground effect on the force.
compute_gross_weight Computes the vehicle's mass and gross weight.
compute_lift_drag_forces Computes the lift drag forces.

compute_body_damping_forces_and_ | Computes the body damping forces and moments.
moments

compute_lift_drag_coefficients Computes the lift drag coefficients which are used
by the procedure compute lift drag_forces.
senu_to_dynamics_kinematics Calls dynamics/kinematics procedures:

vehicle_mass_init (initializes the mass
properties of the aircraft)

vehicle_forces (sets the vehicle forces)
vehicle_torques (sets the vehicle torques)

These values are subsequently input to dynamics
procedures which calculate acceleration, velocity,

and position.
sum_body_forces_and_moments_ Computes the sum of all the forces and moments
B¢ about the aircraft.
generate_gravity_body_force Calls compute_gross_weight to get the vehicle's

gross weight and then computes the gravitational
force on the aircraft body.

compute_rotor_loads Computes the main rotor load torque and the tail
rotor load torgue.
compute_engine_torque Computes the engine torque.

compute_rotor_forces_and_moments | Computes the rotor forcas and moments.
Leompute_stab_augmentation_gains | Computes the stabilizer augmentation gains.
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rwa_kinemat.c

Procedure Description
veh_spec_kinematics_simul Determines vehicle specific_kinematics.
libupdate/libupdate.c

Procedure Description
vehicle_mass_init Updates the vehicle mass
vehicla_update Updates the vehicle's inertial forces,

acceleration, and velocities. it calls
dynamics_calc_inertial_forces and
dynamics_calc_udot.

libdyn/calc_inert.c

Procedure Description
dynamics_calc_inertial Calculates gyroscopic torques and centrifugal
forces.

libdyn/calc_udot.c

Procedure Description
dynamics_calc_udot Calculate new acceleration

The referenced software packages can be reviewed and ir:. ected for validation of this requirement.
Each of the referenced functions is unchanged from its original state (pre-data table use) with the
exception of compute_lift_drag_coefficients which was modified to use data table values rather than
hard-coded values.

VERIFIED:

TITLE:

CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT 4
Reat No.: 32.1.3227 Spec. Para.: 3213227
Requirement Descriptions:
Reqt. No.: 3.2.1.3.2.2.7 Engine Model
The Engine Model Sub-Segment shall provide core engine representation, torque generation, engine
fuel system utilization and transmission representation.
Inspection Method: The software package rwa_engine.c represents the Engine Model Sub-Segment.
It contains functions which perform the simulation of the aircraft engine. The primary function is
engine_simul.
The referenced software package can be reviewed and inspected for valic- of this requirement.

VERIFIED:

TITLE:

CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT §
Reqt. No.: 3.2.1.5.2.4.2 Spec. Para.: 32.1.52.4.2
Requirement Descriptions:

Reqt. No.: 3.2.1.5.24.2 Use of Data Tables
Modification of source code shall be limited to reference data tables containing data which is read in
via data files.

Inspection Method: Comparison of the original source (miss_helltr.c. miss_stinger.c, miss_tow.c,

and rwa_hydra.c) against the updated source reveals that the modifications are limited to the
reading of data files and the use of the data file parameters.

The referenced software packages and the attached difference files can be reviewed and inspected for
validation of this requirement.

VERIFIED:

TITLE:

CONCURRENCE:
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Ditterence file for miss_helifr.c

tet

< I* $Header: /a3/adst-cm/RWA/ATACINibsrc/libmissile/RCS/miss_helifr.c.v 1.1
1993/02/15 22:17:50 cm-adst Exp $ */

> I* $Header: /a3/adst-cm/RWA/ATACINlibsrc/libmissile/RCS/miss_helifrc,v 1.2
1993/04/06 19:12:50 cm-adst Exp $ °/

3a4.6

> * Revision 1.2 1993/04/068 19:12:50 cm-adst

> * A. Au-Yeung's changes for spcr 124

>

8cl1

< static char RCS_ID[] = “$SHeader: /a3/adst-
cm/RWA/ATACIINibsrc/libmissile/RCS/miss_hellfr.c,v 1.1 1993/02/15 22:17:5¢ cm-adst
Exp $°;

> static char RCS_ID[] = “$Hseader: /a3/adst-
cm/RWA/ATACINibsrclibmissile/RCS/miss_hellfi.c,v 1.2 1993/04/06 19:12:50 cm-adst
Exp $°;

11c14

< static char rcsid [] = “"$RCSfile: miss_hellfr.c,v $§ $Revision: 1.1 § $State: Exp $°;

> static char rcsid [J = "$SRCSfile: miss_hellfr.c,v $ SRevision: 1.2 $ $State: Exp $°;
13,29d15

< ".'."""'."."'....'".'..'.'..'".".."..'..'....'......'.'
< * *

< *FILE: miss_hellfr.c *

< *AUTHOR: Bryant Collard *

< "MAINTAINER:  Bryant Collard *

< * PURPOSE: This file contains routines which fly out a *

< * missile with the characteristics of a HELLFIR *

< * missile. *

< *HISTORY: 11/25/88 bryant: Creation *

<* 4/24/89 bryant: Added static memory allocation *

<-* 08/07/90 bryant: NIU librva modifications. *

<* 08/09/90 kris: corrected flight coefficients *

< * -

< * Copyright (c) 1988 BBN Systems and Technologies, Inc. .

< * All rights reserved. *

< [ ] *

< '.'.."'.."'"..'.."."'."'."""'."..."0"""'.'".'.Q.'l
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30a17,68
>

,'..'...'.'...."..'...'.'....'.'....'Q.'..'..'.".'..............0..
(A AR RN RNNR]J

* FILE: miss_hellir.c *

* AUTHOR: Bryant Collard .
*MAINTAINER:  Bryant Collard .
* PURPOSE: This file contains routines which fly out a *

* missile with the characteristics of a HELLFIRE

* missile. *

* HISTORY: 11/25/88 bryant: Creation

¢ 4/24/89 bryant: Added static memory allocation

* 08/07/90 bryant: NIU librva modifications. *

* 08/09/90 kris: corrected flight coefficients *
* Copyright (c) 1988 BBN Systems and Technologies, Inc.

® All rights reserved.

VVVVVVVVVVYVYVVYVYVY

[ FEEZEXEENEEZNERAEREFFNERFRENRNRN NN N R E AR R AR A A AR EE RN R RN E R R BN R RN RN ERE NN NENESENN RN
."."'.,

> .
,'..'.""."'.".'.."'"'.'0"".""."'.C.t"'.'."."'."t".'..

> *

> * Revisions:

> *

>*Version Date Author Descripton SP/CR Number

> ® 4eecsss 2 eeecccsce eessccsssece  secassccaccascsccrcccceccscss  secesace
>* 1.2 03/25/93 A. Au-Yeung ported in all Aimet upgrades 124,31

>* revi.4 of AIRNET miss_helifrc

> *

>

(A XX R IR ENEEEEE R AN RS E AR ENREN R R R R R A AR AR A AR R AN RN A R AN R ENEE S RN ENESNENZS ]
"'."'.I

>
>

54
{cB-54]




@

ADST/WOL/TR-92-003029

I....'..'...O..'O....'...'..'O........'...".".".................Q.

>* 124 Airnet

>" Data File Initialization.

>* Added pathename 1o data directory.

>* Changed %l to %d

>* Hard coded defines changed 10 array elements.

>* Characteristics/parameter data array added.

>* Degree of polynomial data array added.

>* Added file reads for helifire characteristica/

>* parameters, burn speed cosfficients, coast speed
>* coefficients, and time-of-flight coefficients.

>

>* Added “/simneVdata/” to each data file pathname.
> .

>* 3 increased the size of fgets to make sure the whole line is
>° read in.

>’.

>

[ EEEEENEEBENENEEEENEEEEEEREAEENEEREEENE R R NE RS RN A NERE R AERARERNEE SR ENERSEENERSNNELR.]

'.."."l

>
>

>
49288,96

> #ifdef FILEDBG

> #define P(a) e

> fleise

> #define P(a)

> #ondif

>

54,59¢101,105

< #define HELLFIRE_ARM_TIME 20.0 I* ticks (1.3 sec) */

< #define HELLFIRE_BURNOUT_TIME 36.0 /I* ticks (2.4 sec) */
< #define HELLFIRE_MAX_FLIGHT_TIME 540.0 I* ticks (36 sec) */
< f#idefine SPEED_0 30.95953043 /*old 28.33333333°/ /"max_speed*/
< #define THETA_O 0.046542113 /°0.013962634°/

<

> #define HELLFIRE_ARM_TIME hellfr_miss_char{ 0]

> #define HELLFIRE_BURNOUT_TIME hellfr_miss_char{ 1]

> #define HELLFIRE_MAX_FLIGHT_TIME hellir_miss_char{ 2]

> #define SPEED_0 hellfr_miss_char{ 3]

> #define THETA_O helifr_mise_char 4]
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< #define SIN_UNGUIDE
< #define COS_UNGUIDE
< #define SIN_CUIMB

< #define COS_CLIMB

< #define SIN_LOCK

< #define COS_LOCK

< #define COS_TERM

< #define COS_LOSE

> #define SIN_UNGUIDE
> #define COS_UNGUIDE
> #define SIN_CLIMB

> #define COS_CLIMB

> #define SIN_LOCK

> #define COS_LOCK

> #define COS_TERM

> #define COS_LOSE
78,80c124,126

< #define HELLFIRE_TOF_DEG 4
< #define HELLFIRE_BURN_SPEED_DEG 3
< #define HELLFIRE_COAST_SPEED_DEG 5

> #define HELLFIRE_TOF_DEG

ADST/WODL/TR-92-003029

0.069756474 /* 4 deg */

0.997564050
0.004072424 /* 3.5 deg/sec */
0.999991708
0.156434465 /° 9 deg */
0.987688341
0.241921896 /* 76 deg */
0.939692621 /* 20 deg */

hellfr_miss_char{ 5)
hellfr_miss_char{ 6]
helifr_miss_chan 7]
hellfr_miss _charf 8)
hellfr_miss_char{ 9]
helifr_miss_char{10}
hellfr_miss_char[11]
hellfr_mis~_char{12]

I* Time Of Flight for a range. */

I* Speed before motor burnout, */
I* Speed after motor burnout. */

hellfs_miss_poly_deg{ 0]

> #define HELLFIRE_BURN_SPEED_DEG _ hellfr_miss_poly_deg[ 1}
> #define HELLFIRE_COAST_SPEED_DEG hellir_miss_poly_deg[ 2]

83¢129

< * Coefficients for the TOF polynomial.

> * Helifire missile characteristic parameters initialized to default values.

85¢131

< static REAL helifire_tof_coeff[HELLFIRE_TOF_DEG + 1) =

> static REAL hellfr_miss_char{15] =

87,91¢c133,147

< 180, I’ a_0 tick */ I* 1.2 seconds */
< 3.14613816¢-2, /" a_1 tick/meter */

< 3.1921274e-6, a_2 tick/meterr2 */

< 3.5260413¢-10, a_3 tick/meterr3 */

< «2.84695940e-14 a_4 tick/meterd */
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> 200, I* ticks (1.3 sec) */

> 36.0, I* ticks (2.4 sec) */

> 540.0, I* ticks (36 sec) */

> 30.95953043, I max_speed !
> 0.046542113,

> 0.069756474, I* sin 4.0 deg )
> 0.997564050, fcos40deg
> 0.004072424, I" sin 3.5 deg *
>  0.999991708, fcos35deg
> 0.156434465, I* sin 9.0 deg */
> 0.967688341, I"cos90deg */
> 0.241921896, I" cos 76.0deg °/
> 0.939692621, I* cos 20.0deg */
> 0.0,

> 00

95¢151

< * Coefficients for the speed polynomial before motor burnout.

;. . Hellfire missile polynomial degree initialized to default values.
37‘2&3“8“ hellﬁro_bum_speed_coeﬁ[HELLFlRE_éURN_SPEED_DEG +1)=
;.s;atic int hellfr_miss_poly_deg[ 3] =

99,102¢ 155,157

< 2.00443950-2, /l* a_0 - meters  */
6.7384206e-1, ;/ a_1-mitick */
9.8007701e-3, I* a_2 - mitickA2 */
-1.6782227e-4 I* a_3 - mitickA3 */

<
<
<
> 4, [ tof poly degree ‘!
> 3, /* bum speed poly degree °/

> § /" coast speed poly degree °/

106¢c161

< * Coefficients for the speed polynomial after motor burnout.

> * Coefficients for the TOF polynomial initialized to default values.

108c163

< static REAL helifire_coast_speed_coefi{HELLFIRE_COAST_SPEED_DEG + 1] =
> static REAL hellfire_tof_coeff{10]) =

109a165,200

> 180, /" a_0 tick */ I* 1.2 seconds */
> 3.1461816e-2, I’ a_1 tick/meter °/

> 3.19212746-6, /" a_2 tick/meterr2 */
> 3.5260413e-10, r a_3 tickmeter*3 °/
> -2.84895940-14, I a_4 tick/meterd °/
> 0.0, I* a_5 tick/meters °/

> 00, I* a_6 tick/meterrs */

> 0.0, /" a_7 tick/meter’7 */

> 00, /" a_8 tick/meter’8 */

> 0.0 I* a_9 tick/meter*9 */

>}

>
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> * Coefficients for the speed polynomial before motor burnout initialized to
> * default values.

> Il

> static REAL hellfire_burn_speed_coeff[10] =
>

> 2.00443950-2, /* a_0-meters °/
> 6.7384206e-1, I a_t-mnick °
> 9.8007701e-3, I’ a_2 - miick~2 */
> -1.6782227e-4, /' a_3 - mitick*3 */
> 0.0, I* a_4 - mitickAd */

> 0.0, /* a_5 - miick”s */

> 0.0, I* a_6 - mitick”é */

> 0.0, I" a_7 - mRick~7 */

> 0.0, I* a_8 - miick”8 */

> 0.0 /* a_9 - mitick”9 */

>}

>

> /° ;

> * Coefficients for the speed polynomial after motor burnout initialized to
> * default values.

> 'l

> static REAL hellfire_coast_speed_coeff{10] =

>
115¢206,210

< «7.9542005e-12 " a_5 - mitick?5s */
<7.95420050-12, " a_5 - mitick?s */
0.0, /* a_6 - mhick”8 */
0.0, I* a_7 - mhick~7 */
0.0, I* a_8 - mftick*8 */
0.0 I* a_9 - m/tick”9 */
43a239,369
int i

VVVVVVVVVVVVVVYVYVVVVV=VYVYVYVYVY

int data_tmp_int;

float data_tmp;

char descript[80];

FILE “fp;

P(printf("$$$$ HELLFIRE missile file data $$53\n%););

if(fp::NULL)(

I DEFAULT CHARACTERISTIC DATA FOR miss_hellfr.c READ FROM FILE */
fp = fopen("/simnet/data/ms_hf_ch.d","r");

fprinti(stderr, “Cannot open /simnet/data/ms_hf_ch.d\n");

exit();

rewind(fp);

l° Read array data */

i=0;
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s > while(lscanf(fp,"%f", &data_tmp) I= EOF)
> {
° > helifr_miss_chaifi] = data_tmp;
> fgets(descript, 80, fp);
> P(printi("hellfr_miss_char(%3d) i8%11.3f %s°, i,
> hellfr_miss_chas{i], descript););
> e+l
> }
>
> tclose(fp);

> END DEFAULT CHARACTERISTIC DATA FOR miss_heltir.c READ FROMFILE ° /

> /* DEFAULT TIME-OF-FLIGHT DATA FOR miss_helifr.c READ FROM FILE */
fp- = fopen(“/simnet/data/ms_hf_tf.d",*r");
if(fp==NULL){(
fprintf(stderr, "Cannot open /simnetVdata/ms_ht_tf.d\n");
exit();

v

rewind(fp);
l* Read degree of polynomial * /

fscanf(fp,"%d", &data_tmp_int);
hellfr_miss_poly_deg[0] = data_tmp_int;
fgets(descript, 80, fp);
P(printf("hellfr_miss_poly_deg(0) is%3d %s°, ‘
hellfr_miss_poly_deg[0], descript););

/" Read array data *

i=0;
while(fscanf(fp,"%f*, &data_tmp) I= EOF)
{

hellfire_tof_coeff[i] = data_tmp;

fgets(descript, 80, fp);

P{printt("helifire_tof_coeff(%3d) is%11.3f %s3°, i,
heflfire_tof_coefffi], descript););

++i;

)

fclose(fp);
>/* END DEFAULT TIME-OF-FLIGHT DATA FOR miss_helifr.c READ FROMFILE * /

VVVVVVVVVVVVYVVVVVVVVVVVVVVVVVYVY

>
> /" DEFAULT BURN SPEED DATA FOR miss_hellfr.c READ FROM FILE */

> fp = fopen("/simnet/data/ms_hf_bs.d","r");
> it(fp==NULL){
> fprintf(stderr, "Cannot open /simnet/data/ms_hf_bs.d\n");
> exit();
>
>
' > rewind(fp);
>
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l° Read degree of polynomial  * /

facani(fp,"%d", &data_tmp_int);
helifr_miss_poly_deg{1] = data_tmp_int;
fgets(descript, 80, fp):
C(printf(*hellfr_miss_poly_deg(1) is%3d %s°,
hellfr_miss_poly_deg{1), descript););

l* Read array data !

i=0;

while(fscanf(fp,"%f*, &data_tmp) i= EOF)

{
hellfire_burn_speed_coeff(i] = data_tmp;
fgets(descript, 80, ip);
P(printf(*helifire_burn_speed_coeff(%3d) is%11.3f %s", i,

_ helifire_burn_speed_coetf(i}, dsscript););
++i;

VVVVVVVVVVVVYVVVVVVYVY

>> fclose(fp);
> /" END DEFAULT BURN SPEED DATA FOR miss_hellfr.c READ FROM FILE */
>
>/ DEFAULT COAST SPEED DATA FOR miss_hellfr.c READ FROM FILE */
fp = fopen(“/simnet/data/ms_hf_cs.d",’r");
if(fp==NULL){
fprintf(stderr, “Cannot open /simnet/data/ms_hf_cs.d\n");
exit();

}
>  rawind(fp);
/" Read degree of polynomial  * /

fscanf(fp,"%d", &data_tmp_int);
helifr_miss_poly_deg[2] = data_tmp_int;
fgets(descript, 80, fp);
P(printf(*hellfr_miss_poly_deg(2) is%3d %s",
hellfr_miss_poly_deg(2], descript););

l°* Read array data */

i=0;

while(fscanf(fp,"%f*, &data_tmp) = EOF)
hellfire_coast_spesd_coeff(i]] = data_tmp;
fgets(descript, 80, ip);

P(printf("hellfire_coast_speed_coeff(%3d) is%11.3f %s", i,

. helifire_coast_speed_coeff[i], descript););
++i;

VVVVVVVVVVVVVVVVVVVVVVVYVVVYVY

>> fclose(fp);
>/* END DEFAULT COAST SPEED DATA FOR miss_hellfr.c READ FROM FILE */
>
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Difference Flle for miss_stinger.c
1ct
< /* $Header: /a3/adst-cm/RWA/ATACIlibsre/libmissile/RCS/miss_stinger.c,v 1.1
1993/02/15 22:17:50 cm-adst Exp $ °/
> /I* $Header: /a3/adst-cm/RWA/ATACI/libsrc/libmissile/RCS/miss_stinger.c,v 1.2
1993/04/06 19:12:50 cm-adst Exp $ */
3a4,6
> * Revision 1.2 1993/04/068 19:12:50 cm-adst
> * A. Au-Yeung's changes for spcr 124
> L
8c11
< static char RCS_ID]) = "$SHeader: /a3/adst-
cm/RWA/ATACINibsrc/libmissile/RCS/miss_stinger.c,v 1.1 1993/02/15 22:17:50 cm-adst
Exp $";
> static char RCS_ID[] = "$Header: /a3/adst-
cm/RWA/ATACH libsrc/tibmissile/RCS/miss_stinger.c,v 1.2 1993/04/06 19:12:50 cm-adst
Exp $°
11¢c14
< static char resid [} = "$RCSfile: miss_stinger.c,v $ $Revision: 1.1 $ $State: Exp $°;
> static char resid {] = "$SRCSfile: miss_stinger.c,v $ $Revision: 1.2 $ $State: Exp $°;
13,29d15

< I.'..".""'.".'..""."".'..'...."....."..'..."".Q..""
< - *

< *FILE: miss_stinger.c

< *AUTHOR: Bryant Collard

< * MAINTAINER: Bryant Collard *

< * PURPOSE: This file contains routines which fly outa °*

< * missile with the characteristics of a STINGER *

< * missile. *

< *HISTORY: 12/08/88 bryant: Creation *

<"* 04/24/89 bryant: Added static memory aliccation *

< * 08/07/90 bryant: NIU librva modifications. *

< * -

< * .

< * Copyright (c) 1988 BBN Systems and Technologies, Inc.

< * All rights reserved.

< * -

< '..""'.".""t'.'.""""""."""""'.'."'0'.'..""."[

30a17,65
>

l"...".""."""""""'"'.""’."'.""""".'..."..""".
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> * L]

> *FILE: miss_stinger.c *

> *AUTHOR: Bryant Collard *

> *MAINTAINER:  Bryant Collard *
> * PURPOSE: This file contains routines which fly out a *

> * missile with the characteristics of a STINGER *

> * missile. .

> *HISTORY: 12/08/88 bryant: Creation *

> * 04/24/89 bryant: Added static memory allocation ¢

> * 08/07/90 bryant: NiU librva modifications. ¢

> * [ ]

> * L]

> * Copyright (c) 1988 BBN Systems and Technologies, Inc. ¢

> * All rights reserved. *

> * L]
>.'.".'Q.'.'.."..".'.".'0'.'."'."..'."."..'.Q"".'."'...'QQ

'.'.""',

>

l'."".'.""'"'.'t.C...'.""'."..'O..."'.'.""'..'..""..O"t

> L 4

> * Revisions:

> *

>*Version Date Author Descripton SP/CR Number

> ® eeeceee 2 eecesess  secescscsccs  eccsvesesceusscesccccscsccscs  sesscece
>* 1.2 03/25/93 A. Au-Yeung ported in all Aiet upgrades 124,31

>* rev1.4 of AIRNET miss_stinger.c

> *

>

TR INREN PN RO RN CEERRAN TN PN OO P ORI R ORRER R WO OO RN RNPORORNRNONTTOIOEROPOTCTORTTOTY

"'."'.I

>
>

,'.".."'."'.".'."".".""'."'."."""'."t'.""'.""’t..'

LA R AR AR RN ]

124 Airnet upgrades
Data File Initialization.
Added pathename to data directory.
Changed %i to %d
Hard coded defines changed to array elements.
Characteristics/parameter data array added.
Degree of polynomial data array added.
Added file reads for stinger characteristics/
parameters, bum speed coefficients, and coast
speed coefficients.
Added “/simnet/data/” to each data file pathname.

31 Increased the size of fgets to make sure the whole line is
read in.
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> *
>

A R R R R EEEE R XX XXX R XA AR R A R R E A R AR R AN R R R AR R AR R A A A R A N E RN AN NN R

.'...."’

>

50a88,94

> I

> * Debug macro

>

> #ifdef FILEDBG

> #define P(a) a

> #else

> #define P(a)

> #endif

>

65,62¢99,1086

< #define STINGER_BURNOUT_TIME 19.126 I* ticks (1.275 sec) °/

< #define STINGER_MAX_FLIGHT_TIME 400.000 /I* ticks (26.667 sec) */
< #define STINGER_TYPICAL_FLIGHT_TIME 75.0 I* ticks (5.0 sec) °/

< #define STINGER_LOCK_THRESHOLD  0.953153895 /* cos (12.5 deg) ** 2 */

< #define SPEED_0 53.33333333 /* mhtick (800 m/sec) */
< #define THETA_O 0.0174 I* radnick (15.0 deg/sec) */
< #define INVEST_DIST_SQ 80000.0 I (300m) " 2°

< #define FUZE_DIST_SQ 4000 If(20m) >~ 2"

> #define STINGER_BURNOUT_TIME  stinger_miss_char| 0]
> #define STINGER_MAX_FLIGHT_TIME stinger_miss_char{ 1]
> #define STINGER_LOCK_THRESHOLD stinger_miss_char| 2}

> #define SPEED_0 stinger_miss_char{ 3]

> #define THETA_O stinger_miss_char| 4)

> #define INVEST_DIST_SQ stinger_miss_char{ 5§}

> #define FUZE_DIST_SQ stinger_miss_chai{ 6]

> #define STINGER_TYPICAL_FLIGHT_TIME stinger_miss_char(7]
63a108,110

> #define STINGER_BURN. SPEED_DEG stinger_miss_poly_degl0]
> #define STINGER_COAST_SPEED_DEG stinger_miss_poly_deg[1}

>

73¢120,121

< * Coefficients for the speed polynomial before motor burnout.

> * The following terms set the order of the polynomials used to determine
> * the speed of the missile at any point in time.

74a123,127

> static int stinger_miss_poly_deg[2] =

>{

> 1, I* bun speed poly degree - speed before motor burnout */

> 3 /" coast speed poly degree - speed after motor burnout */

>}
76¢129,132
< static REAL stinger_bum_speed_coef{{STINGER_BURN_SPEED_DEG + 1] =

63
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> r
> * Stinger missile characteristic parameters initialized to default values.
> I
> static REAL stinger_miss_char{15] =
77a134,1587
19.125, I* ticks (1.275 sec) */
400.000, I* ticks (26.667 sec) °/
0.953153895, /* cos (12.5 deg) ** 2 */
§3.33333333, /* mftick (800 m/sec) °/
0.0174, /* raditick (15.0 deg/sec) */
©0000.0, /I* (300 m) ** 2 %
400.0, rF @20 m 2%
75.0, " ticks 8.0 */
0.0,

k

r

* Coefficients for the speed polynomial before motor burnout initialized to
* default values.

r -

VVVVVVVVVVVVVVVVVVVVVYV
o
e

> static REAL stinger_burn_speed_coeff{STINGER_BURN_SPEED_DEG_.MAX + 1] =

> {
79¢159,168
< 2.689324619 I a_1 - mitick**2 */
2.689324619, /* a_1 - mftick**2 */
0.0,
0.0,
0.0,
0.0,
0.0,
0.0,
0.0,
0.0,
0.0
3¢172,173
* Coefficients for the speed polynomial after motor burnout.
* Coefficients for the speed polynomial after motor burnout initialized to
> * default values.
86¢176
< static REAL stinger_coast_speed_coeff[STINGER_COAST_SPEED_DEG + 1] =
> static REAL stinger_coast_speed_coeff{STINGER_COAST_SPEED_DEG_MAX + 1] =
91c181,188
< -1.0176282e-7 " a_3 - mitick**4 */

v

V*ARVVVVYVVYVYVY
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> -1.0176282¢-7, I a_3 - mhick**4 */

> 0.0,

> 00,

> 0.0,

> 0.0,

> 0.0,

> 00,

> 00

1362234,329
int ;
int  data_tmp_int;
float data_tmp;
char descript(80];
FILE “fp;

P(printi(*$$$$$ STINGER missile file data $$SS\n°););

I DEFAULT CHARACTERISTIC DATA FOR miss_stinger.c READ FROM FILE *
fp = fopen(“/simneV/data/ms_st_ch.d®,*r");
"(fp-aNULLN
fprintf(stderr, “Cannot open /simnet/data/ms_st_ch.d\n®);
exit();
}

rewind(fp);

l°* Read array data */
j=0;

while(fscanf(fp,"%f*, &data_tmp) I= EOF){
stinger_miss_char(j] = data_tmp;
fgets(descript, 80, fp):
P(printf(“stinger_miss_char(%3d) is%11.3f %s®, j,
stinger_miss_char{j],
descript)));
++j;

)

fclose(fp);
>/ END DEFAULT CHARACTERISTIC DATA FOR miss_stinger.c READ FROM FILE * /

VVVVVVVVVVVVVVVVVVYVVVVVVVVYVVYVY

v

>/* DEFAULT BURN SPEED DATA FOR miss_stinger.c READ FROMFILE °* /
> fp = fopen(‘/simnet/data/ms_st_bs.d"."r");
if(fp==NULL){
fprintf(stderr, “Cannot open /simnet/data/ms_st_bs.d\n");
exit();

rewind(fp);

VVVVVYVY
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l* Read degree of polynomial  * /

fscani(fp,"%d", &data_tmp_int);

stinger_| mm_poly_dogm] = data_tmp_int;
fgets(descript, 80, fp);

P(printf("stinger._ miu_poly deg(0) 18%3d %s°,
stinger_miss_poly_deg[0]), descript););

l° Read array data *
}=0;

while(fscant(fp,"%{", &data_tmp) = EOF){
stinger_burn_speed_coeff(j] = data_tmp;
fgets(descript, 80, fp);
P(printf(“stinger_burn_speed_coeff(%3d) is%11.3f %s°, |,
stinger_burn_speed_coeff[j],
descript););

++];

VVVVVVVVVVVVVVYVYYVYVYY

v

>> fclose(tp);
>/* END DEFAULT BURN SPEED DATA FOR miss_stinger.c REAU FROM FILE *

>
> /" DEFAULT COAST SPEED DATA FOR miss_stinger.c READ FROMFILE * /
fp = fopen(“/simnet/data/ms_st_cs.d",r");
if{fp==NULL){
fprintf(stderr, “Cannot open /simneVdata/ms_st_cs.d\n");
exit();

> zewind(fp);

/l* Read degree of polynomial  * /

fscanf(fp,"%d", &data_tmp_int);
stinger_miss_poly_deg[1] = data_tmp_int;
fgets(descript, 80, fp);
P(printf("stinger_miss_poly_deg(1) is%3d %s°,
stinger_miss_poly_deg[1], descript):);

l* Read array data *l
j=0;

while(fscanf(fp,"%f*, &data_tmp) = EOF){
stinger_coast_speed_coeff(j] = data_tmp;
fgets(descript, 80, fp);
P(printf("stinger_coast_speed_coeff(%3d) is%11.3f %s°, j,
stinger_coast_speed_coeff{jl,
descript););

++);

VVVVVVVVVVVVVVVVVVVVVVVYVYVY

>> fclose(fp);

> /* END DEFAULT COAST SPEED DATA FOR miss_stinger.c READ FROM FILE */
>

322a516

>

€6
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Difference FPile for misa_tow.c
te1l
< I SHeader: /a3/adst-crVRWA/ATACINIberc/libmissile/RCS/miss_tow.c,v 1.1 1993/02/18
22:17:50 cm-adst Exp $ */
> I* $Header: /a3/adst-cmiyRWA/ATACIbsrc/libmissile/RCS/miss_tow.c,v 1.3 1993/04/09
00:11:22 cm-adst Exp $ */
3a4.9
* Revision 1.3 1893/04/09 00:11:22 cm-adst
* P. Desmeules’s change for spcr’ 124

* Revision 1.2 1993/04/08 19:12:50 cm-adat
'A.Au-Young’tchmou for sper 124

0c14

< static char RCS_ID{] = "$SHeader: /a3/adst-
:NRWAIATAC!lIIibste/libmiuilo/RCSlmIu_tow.c.v 1.1 1993/02/1§ 22:17:50 cm-adst Exp
> static char RCS_ID{] = *$Header: /a3/adst-
:mIRWAIATACIIllibsrcllibmiuiIQIRCSImiss.tow.c.v 1.3 1993/04/09 00:11:22 cm-adst Exp
11¢17

< static char rcsid [] = “SRCSfile: miss_tow.c,v $ $SRevision: 1.1 § $State: Exp $°;

> static char rcsid [] = “SRCSfile: miss_tow.c,v $ $Revision: 1.3 $ $State: Exp $°;

13,28d18

vvyVvVvyyVvyy

< I"."'.."."."".Q."."""'."Q"'"""'."".'."tl.'.'...
< * *

< * FILE: miss_tow.c *

< *AUTHOR: Bryant Collard *

< *MAINTAINER:  Bryant Collard *

< * PURPOSE: This file contains routines which fiy outa *

<* missile with the characteristics of a TOW °

< * missile. *

< *HISTORY: 10/31/88 bryant: Creation *

< * 4/26/89 bryant: Added statically allocated mem *

< »

< * .

< * Copyright (c) 1988 BBN Systems and Technologies, Inc. *

< ° All rights reserved. *

< * *

< '.'.'.'."".'."'..'0"".."'0""..""'.""'..."."".""I

29220,68
>

I"""".'."""".'t"'I"'.'.".O""..'.""""""0"."..""

[ A X R B N RN N J
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FILE: miss_tow.c *
AUTHOR: Bryant Collard *
MAINTAINER: Bryant Collard *
PURPOSE: This file contains routines which fly out a *
missile with the characteristics of a TOW ¢
missile.
HISTORY: 10/31/88 bryant: Creation
4/26/89 bryant: Added statically aliocated mem

Copyright (c) 1988 BBN Systems and Technologies, Inc.
Al rights reserved.

VVVVVVVVVVVVYVYVY

.'....'.....'.""'.'."...Q"'....'..'~.'."...".0.'..'."".....'..
.'.'...',

>
,'....."..'..'.."..'.".....'.."""'....'...".""."'...'......

(AN AR N NN NJ

> *

> * Revisions:

> *

>°*Version Date Author Descripton SP/CR Number

> ?  eeeeeees 0000 eescecss eescesscssas  ceccemeccccscsscsescscsscccss 2 esesceses
>* 1.2 03/25/93 A. Au-Yeung ported in all Aimet upgrades 124,31

>* rev1.4 of AIRNET miss_tow.c

> *

>

(A A X R EEEZ AR R R AR R A RN AR N R RN NEERE AR EE A AR AN R NN EENE R EE B EE R R EEE RN EENRNERNX]

.'."".,

>
>

,"".'.'.'00.'."'.Ct"""t'0".'..l.'tt'."'..t....""'..Q'."""
>'
> * SP/CR No.  Description of Modification ~
> ®  eeceemsessa 0000 Leecsessssscscccsacnsncscscscsscesteccecacssnsscsnacassse
124 Airnet upgracas
Data File Initialization.
Added pathename to data directory.
Changed %ito %d
Hard coded defines changed to array elements.
Charactesistics/parameter data array added.
Degree of polynomial data array added.
Added file reads for TOW characteristics/parameters,
burn speed cosfficients, coast speed coefficients,
bum turn coetficients, and coast tum coefficients.

Added “/simnet/data/” 10 each data file pathname.
31 Increased the size of fgets to make sure the whole line is
read in.

VVVVVVVVVYVYyVVYVY
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"..'.'...'""Q"........'.....'."'..'."...."....'O..Q......'.'.Q
..'..'...’

>
47287,96
> r
> * Debug macro

> %

> .

> #Sildet FLEDBG

> ddefine P(a) ]
> dolse

> ddafine P(a)

> fendit

>

52,65¢101,103

< #define TOW_BURNOUT_TIME 24.0 [/ ticks (1.6 sec) */

< #define TOW_RANGE_LIMIT_TIME 268.3§ /° ticks (17.89 sec) */

< #define TOW_MAX_FLIGHT_TIME 300.00 /* ticks - cos of max turn > 1.0 beyond
< this point */

> #define TOW_BURNOUT_TIME tow_miss_char{0]

> #define TOW_RANGE_LIMIT_TIME tow_miss_char{1]

> #define TOW_MAX_FLIGHT_TIME tow_miss_char{2)

63,866c111,114

< #idefine TOW_BURN_SPEED_DEG 2 /* Speed befors motor burnout. */

< #idefine TOW_COAST_SPEED_DEG 3 I* Speed after motor burnout. */

< #define TOW_BURN_TURN_DEG 1 I’ Cosine of max turn before bumout. */
< #define TOW_COAST_TURN_DEG 3 I* Cosine of max turn after bumout. */
> #define TOW_BURN_SPEED_DEG tow_miss_poly_deg(0]

> #define TOW_COAST_SPEED_DEG tow_miss_poly_degi1]

> #define TOW_BURN_TURN_DEG tow_miss_poly_deg(2]

> #define TOW_COAST_TURN_DEG tow_miss_poly_deg|[3]

89c117

< * Coefficients for the speed polynomial before motor burmnout.

> * Tow missile characteristic parameters initialized to default values.

70a119,128

> (smic REAL tow_miss_char{5] =

>

> 240, It .6 sec) */

> 26835 /"u s (17.89 sec) /

> 300.00, / ticks - cos of max tum > 1.0 beyond this point */
> 0.0,

> 00

>k
72¢128,132
< static REAL tow_burn_speed_coet{TOW_BURN_SPEED_DEG + 1] =

> I"l

> * The following terms set the order of the polynomials used %o determine
> ° the speed and turn of the missile at any point in time.

> I

> static int tow_miss_poly_deg(5] =

69
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732134,147

> 2 I* Speed before motor burnout. */

> 3, I* Speed after motor burnout. */

> 1, I* Cosine of max turn before bumout. */
> 3, /* Cosine of max tum after burnout. */
> 0 I not used. ¢/

>}

>

> Il

> * Coefficients for the speed polynomial before motor burnout initialized
> * 10 default values.

> '

v

> static REAL tow_bum_speed_coeff[5] =

>

76¢1580,152

< -0.024532086 I’ a_2 - mitick**3 (-82.7057910 m/sec**3) */
> -0.0245320886, I" a_2 - miick**3 (-82.7057910 m/sec*"3) */
> 0.0,

> 00

83¢c159

< static REAL tow_coast_speed_coeflflTOW_COAST_SPEED_DEG + 1] =

> static REAL tow_coast_speed_coeff(5] =

87,88¢c163,165

< ' 2.4378222¢-4, " a_2 - mhick™3 (0.8227650 m/sec**3) */
< -2.6311111¢-7 I a_3 - mitick**4 (-0.0°33200 m/sec**4) */
» 2.4378222¢-4, I* a_2 - mhick*™3 (0.8227650 m/sec**3) °*/
> -2.6311111e-7, " a_3 - miick**4 (-0.0133200 m/sec**4) */
> 00

99c176

< TOW_BURN_TURN_DEG, / Order of the polynomials. */

> 1, I* Order of the polynomials. */

101c178

< I* Sidewards turn. */

> I* Sidewards tumn. */

193c180

< -3.5933955e-7  /* a_1 - cos(rad)tick**2 ¢/

> -3.5833955¢-7 I a_1 - cos(radMtick"*2 */

106c183

< /* Upwards tum. */

> I Upwards turn. */

108¢c185

< -3.1492328¢-8 " a_1 - cos(rad)/tick**2 */

> -3.14923288-8 " a_1 - cos(rad)tick**2 */

111c188

< /* Downwards tumn. */

70
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> /* Downwards . */

113¢190

< <7.8194091¢-9  /* a_1 - cos(rad)tick*2 °*/
> <7.8194991¢-9 I a_1 - cos(rad)tick**2 */
123¢200

< TOW_COAST_TURN_DEG, /* Order of the polynomials. */
> 3§ I* Order of the polynomials. */
125¢202

< I’ Sidewards wm. */

> I* Sidewards tum. °/

128¢c205

< -5.995375e-9, /* a_2 - cos(rad)tick**3 */
> -5.995375e-9, " a_2 - cos(rad)Ntick**3 */
132¢209

< I* Upwards tum. */

> /* Upwards tum. */

135¢c212

< -8.231861e-9, " a_2 - cos{rad)itick**3 */
> -8.2318616-9, I* 2_2 - cos(rad)ftick**3 °*/
139¢c216

< I’ Downwards turn. */

> I* Downwards tum. */

142¢219

< -1.601259¢-9, /* a_2 - cos(rad)tick**3 */
> -1.601259¢-9, I’ a_2 - cos(rad)tick**3 */
173a251,437

> int i;

> int  data_tmp_int;

> float data_tmp;

> char descript[(80];

> FILE “‘fp;

>

> Plprintf("$$$$ TOW missile file data $$$$\n°););
>

>/* DEFAULT CHARACTERISTICS DATA FOR miss _tow.c READ FROM FILE */
> fp = fopen("/simnet/data/ms_tw_ch.d",r");

> if(fp==NULL){

> fprintf(stderr, "Cannot open /simnet/data/ms_tw_ch.d\n");
> exit();

>

>

> revind(fp);

>

> l* Read array data !/

> i=0;

71
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while(fscani(fp,"%f", ‘Sdata_tmp) = ECF)(
tow_miss_char(i) = data_tmp;
tgets(descript, 80, fp);
P(printt("tow_miss_char(%3d) is%11.3f %s*, |, tow_miss_charfi),

e

VVVVVVVYVYVY

]
+4i;

}

fclose(fp);
>/* END DEFAULT CHARACTERISTICS DATA FOR miss_tow.c READFROMFILE * /

>/* DEFAULT BURN SPEED DATA FOR miss_tow.c READ FROM FILE */
fp = fopen("/simnet/data/ms_tw_bs.d",°r");
itf(fp==NULL){

fprintf(stderr, “Cannot open /simnet/data/ms_tw_bs.d\n");

exit();

v

rewind(fp);
/l"* Read degree of polynomial */

fscanf(fp,"%d"*, &data_tmp_int);

TOW_BURN_SPEED_DEG = data_tmp_int;

tgets(descript, 80, fp):

P(printf(*tow_miss_poly_deg(0) is%3d %s", TOW_BURN_SPEED_DEG,
descript););

!l* Read array data */
i=0;

while(fscant(fp,"%f", &data_tmp) I= EOF){
tow_burn_speed_coeff[i] = data_tmp;
fgets(descript, 80, fp);
P(printf(*tow_burn_speed_coeff(%3d) is%11.3f %s°, i,
tow_burn_speed_coefffi}, descript););
++i;

)

fclose(fp);
>/* END DEFAULT BURN SPEED DATA FOR miss_tow.c READ FROMFILE * /

>
>/* DEFAULT COAST SPEED DATA FOR miss_tow.c READ FROM FILE */
fp = fopen(*/simnet/data/ms_tw_cs.d","r");
it(fp==NULL){
fprintf(stderr, "Cannot open /simnet/data/ms_tw_cs.d\n");
exit();

VVVVVVVVVVVVVVVVVVVVVVVYVVYYVYVY

v

rewind(fp);

VVVVVYVY
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l°* Read degree of polynomial */

fscant(fp,"%d®, &data_tmp_int);

TOW_COAST_SPEED_DEG = data_tmp_int;

fgets(descript, 80, fp);

P(print!(*tow_miss_poly_deg(1) is%3d %s*, TOW_COAST_SPEED_DEG,
desctipt););

/° Read array data * s
i=0;

while(fscanf(fp,"%f*, &data_tmp) I= EOF){
tow_coast_speed_coelf{i] = data_tmp;
fgets(descript, 80, fp);
P(printi(*tow_coast_speed_coef{(%3d) is%11.3f %s°, i,
| tow_coast_speed_coef{li], descript););
++l,;

}

fclose(fp);
>/* END DEFAULT COAST SPEED DATA FOR miss_tow.c READ FROM FILE * /

>
>/ DEFAULT BURN TURN DATA FOR miss_tow.c READ FROM FILE |
fp = fopen(*/simnet/data/ms_tw_bt.d",°r");
if(fp==NULL){

fprintf{stderr, “Cannot open /simnet/data/ms_tw_bt.d\n");

exit();

VVVVVVYVVVVVVYVVVYVYVVYVY

rewind(fp);
/* Read degree of polynomial */

fscanf(fp,"%d", &data_tmp_int);

TOW_BURN_TURN_DEG = cata_tmp_int;

tow_burn_turn_coeff.deg = data_tmp_int;

fgets(descript, 80, fp);

P(printf("tow_miss_poly_deg(2) is%3d %s°, TOW_BURN_TURN_DEG,

/*  Readaraydata °

for (i=0; i <= data_tmp_int; i++) {
fscant(fp,"%f*, &data_tmp);
tow_burn_turn_coeff.side_coeff{i] = data_tmp;
tgets(descript, 80, fp);
P(printf("tow_| bum _turn_coeff.side_coeff(%3d) is%11 31 %s”, i,
tow_burn_turn_coeff.side _coeffi], descript););

VVVVVYVVVVVVVVVVVVYVVYVVVVVVYVYVY

73
{cB-73]




.

ADST/WDUTR-92-0€3029

o > for (i=0; | <= data_tmp_int; i++) {
f o > fscanf(fp,"%f", &data_tmp);
° > tow_burn_turn_coelf.up_coelf{i] = data_tmp;
> fgets(descript, 80, fp);
> P(printf("tow_burn_turn_coeff.up_coeff(%3d) i8%11.3f %s°, i,
> tow_burn_turn_coeft.up_coeff(i], descript););
> )
>
> for (i=0; | <= data_tmp_int; i++) (
> tscanf(fp,"%f", &data_tmp);
> tow_burn_turn_coeff.down_coeff(i] = data_tmp;
> fgets(descript, 80, fp):
> P(printf("tow_burn_turn_coeff.down_coetf(%3d) i8%11.31 %s°, i,
> tow_burn_turn_coneff.down_coeff[i], descript););
> }
>
> fclose(ip);
>/ END DEFAULT BURN TURN DATA FOR miss_tow.c READ FROMFILE * /
>
> /* DEFAULT COAST TURN DATA FOR miss_tow.c READ FROM FILE */
tp = fopen{*/simnet/date/ms_tw_ct.d","r");
if(fpssNULLH
fprintf(stderr, "Cannot open /simneVdata/ms_tw_ct.d\n%);
exit();
)
rewind(fp);

l* Read degree of polynomial */

fscanf(fp,"%d", &data_tmp_int);

TOW_COAST_TURN_DEG = data_tmp_int;

tow_coast_turn_coetf.deg = data_tmp_int;

fgets(descript, 80, fp);

P(printf("tow_miss_poly_deg(3) is%3d %s", TOW_COAST_TURN_DEG,
descript).);

l* Read array data */

for (i=0; ! <= data_tmp_int; i++) (
fscanf(fp,"%f", &data_tmp);
tew_coast_turn_coeft.side_coeff[ij = data_tmp;
fgets(descript, 80, fp);
P(prirtf("tow_coast_turn_coeff.side_coeff(%3d) is%11.3f %s®, i,
: tow_coast_turn_coeff.side _coeff(i], descript););

for (i=0; i <= data_tmp_int; i++) {
fscanf(fp,"%f{*, &data_tmp);
tow_coast_turn_coeff.up_coeffli] = data_tmp;
fgets(descript, 80, fp);
P(printf(*tow_coast_turn_coeff.up_coeff(%3d) is%11.3f %s*, i,
tow_coast_turn_coeff.up_coef{i], descript););

VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVY
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for (i=0; | <= data_tmp_int; i++) {
fscant(fp,"%(°, &data_tmp);
tow_coast_turn_coeff.down_coeff{i] = data_tmp;
fgets(descript, 80, fp);
P(printf("tow_coast_turn_coeff.down_coelf(%3d) is%11.3f %s*, i,
tow_coast_tumn_coeff.down_coeff{i], descript););

o~
[

3
&
*
‘.
3 >
* >
£ >
< >
% S
>
>
>
>
>
>

)

fclose(lp);
I* END DEFAULT COAST TURN DATA FOR miss_tow.c READFROMFILE * /
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Difterence flle for rwa_hydra.c
1c1
< [* $SHeader: /a3/adst-cmVRWA/ATACI/stc/rwa/src/RCS/rwa_hydra.c,v 1.1 1993/02/15
22:40:52 cm-adst Exp § */
> I* $Header: /a3/adst-cm/RWA/ATACI/src/rwa/src/RCS/rwa_hydra.c,v 1.2 1993/04/06
19:03:08 cm-adst Exp $ */
3a4,6
> * Revision 1.2 1993/04/06 19:03:08 cm-adst
> * A. Au-Yeung's changes for spcr 124
> *
8c11 .
< static char RCS_ID[] = °$Header: /a3/adst-cm/RWA/ATACI/src/rwa/sre/RCS/rwa_hydra.c,v
1.1 1993/02/15 22:40:52 cm-adst Exp $°;
> static char RCS_ID[] = "$Header: /a3/adst-cm/RWA/ATACIV/src/rwa/sre/RCS/rwa_hydra.c,v
1.2 1993/04/06 19:03:08 cm-adst Exp $°;
11c14
< static char resid [] = "$SRCSfile: rwa_hydra.c,v $ $Revision: 1.1 § $State: Exp $";

> static char rcsid [] = "$RCSfile: rwa_hydra.c,v $ $Revision: 1.2 $ $State: Exp $;

13,23¢c16,54

< ,""'.."."".""'..'.".""'."'.".".""'0'0"'.0.""'0t
< * SYSTEM NAME: rwa *

< *FILE: rwa_hydra.c ‘

< *AUTHOR: Kris Bartol *

< * *

< * SIMNET simulation of Hydra70 Rocket .

< » *

< * Copyright (c) 1990 BBN Advanced Simulation Divisicn. .

< * All rights reserved. *

< » L 4

< """'Q"Q".'""."'."'"""'""""""Qt""""'."'.'l
>

>

l"""'.'.'..""""".'.'."""".."""'...""""'f"."""'

LA R N N RN N N J

> * SYSTEM NAME: rwa *

> *FILE: rwa_hydra.c *

> "AUTHOR: Kris Bartol *

> -

> * SIMNET simulation of Hydra70 Rocket *

> * *

> * Copyright (c) 1990 BBN Advanced Simulation Division. *
> * All rights reserved. )

> L ] -*

>

LA B A AR R RS AR RS E R R R EE R EEERESEERE SR AR RS EERREERE R EE RN ERNEERERENENESRENNERXRNEDH:]
""""l

>
/""""""."".""'"'."""""'.".".'.'.".'"..""".""
L B BN N K]

>
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> * Revisions:

> L

>*Version Date Author Deacripton SP/CR Numba:

> ? eeeeees 000 eesses ®*®  essesse oesse XTI AT Y LYY Y Yy ¥ ) LTI TY Y essscsees
>* 12 03/23/93 A. Au-Yeung ported in all Aimet upgrades 124,31

>* rev1.4 of AIRNET rwa_aerodyn.c

>"* .

>

LA A AR R R N BN A EE NN E R ERE SN AN A RAANEREEEREEEAREENNERSERAESEE RN EERREEREENEEERENNNN)

'."...t/

>
>

,"'.".Q'."'Q'."".'....'..'.Q..'t'..'I..."'...'.""."'....Q...

LA R R R N RN N J

> [ 4

> * SP/CR No.  Description of Modification

> P eewesecess 2 eescessessssvecasceccecsececccsccacesccceccscsccsscaces
>" 124 Airnet upgrades

>* Data File Initialization.

> Added pathename to data directory.

>* Hard coded defines changed to array elements.

>* Characteristics/parameter data array added.

>* Added file reads for hydra rocket characteristics/parameters.
>"* Added "/simnet/data/” tc each data file pathname.

> *

>* A Increased the size of fgets to make sure the whole line is

>* read in.

>

(AR EA R R EE R ERE S ERE S EENEEEERNEEEEEEANEREEEREERR Rl ERE A EREEEEREENEENERENESNSRS XN

't".."l

>
49a81,89

> #itdef FILEDBG

> #define P(a) a
> #else

> #define P(a)

> #endif

>

§7.59¢97,99

< #define HYDRA_LAUNCHER_POS_X 45
< #define HYDRA_LAUNCHER_POS_Y 0.5
< #define HYDRA_LAUNCHER_POS, -2.0
> I/

> * Define rocket characteristics.

> I/
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60a101,104

> #define HYDRA_LAUNCHER_POS_X hydra_rkt_char{0]
> #idefine HYDRA_LAUNCHER_POS_Y hydra_rkt_char[1]
> #idefine HYDRA_LAUNCHER_POS_2 hydra_rkt_char[2]

>

65,68c109,112

< #define SOVIET_ARTICULATION  ( mil_to_rad{ 104.0 ))

< #define HULL_NEG_5_PITCH ( deg_to_rad( -5.0 ))

< #define ARTICULATION_MAX  ( deg_to_rad( 19.0 )

< #define ARTICULATION_MIN ( deg_to_rad( -15.0 ))

> #define SOVIET_ARTICULATION  ( mil_to_rad(hydra_rkt_char{3}))

> #define HULL_NEG_5_PITCH ( deg_to_rad(hydra_rkt_char{4]))
> #define ARTICULATION_MAX ( deg_to_rad(hydra_rkt_char{5]))

> #define ARTICULATION_MIN ( deg_to_rad(hydra_rkt_char{6]))
69a114,127

> Il

> * Hydra rocket characteristic parameters initialized to default values.
> I

> static REAL hydra_rkt_char{7] =
>{

> 4.5, [* hydra launcher position X */

> 05, /[ hydra launcher position Y */

> 2.0, [ hydra launcher position Z */

> 1040, /7 mils of Soviet articulation */

> -5.0, /* degrees of hull negative pitch */

> 19.0, /* degrees of maximum articulation */
> -15.0 /* degrees of minimum articulation */
>k

>

89,92¢147,149

< static VECTOR left_launcher_pos = { HYDRA_LAUNCHER_POS_X, 0.0, 0.0 );
< static VECTOR right_launcher_pos = { HYDRA_LAUNCHER_POS_X, 0.0, 0.0 };
< static VECTOR articulation_pos =

<{ 0.0, HYDRA_LAUNCHER_POS_Y, HYDRA_LAUNCHER_POS_Z });

> static VECTOR left_launcher_pos = { 4.5, 0.0, 0.0 };

> static VECTOR right_launcher_pos = { 4.5, 0.0, 0.0 };

> static VECTOR articulation_pos = { 0.0, 0.5, -2.0 };

250a308,343

int is

int  data_tmp_int;

float data_tmp;

char descript[80];

FILE “*fp;

P(printf("$$$$ HYDRA file data $$$$\n"););

I DEFAULT CHARACTERISTICS DATA FOR rwa_hydra.c READ FROM FILE */
fp = fopen(*/simnet/data/rwa_hydr.d",*r*);
if(fp==NULL){
fprintf(stderr, "Cannot open /simnet/data/rwa_hydr.d\n"*);
exit();

VVVVVVVVVVVVYVY
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rewind(fp);

l°* Read array data *!
i=0;

while(fscanf(fp,"%f*, &data_tmp) 1= EOF){
hydra_rkt_char{i] = data_tmp;
fgets(descript, 80, fp);
P(printf("hydra_rkt_char(%3d) is%11.3f %s", i,
hydra_rkt_char[i), descript):);
++l;

)

fclose(ip);
I* END DEFAULT CHARACTERISTICS DATA FOR rwa_hydra.c READ FROMFILE * /

left_launcher_pos{0] = HYDRA_LAUNCHER_POS_X;
right_launcher_pos{0] = HYORA_LAUNCHER_POS_X;
articulation_pos{1) = HYDRA_LAUNCHER_POS_Y;
articulation_pos[2] = HYDRA_LAUNCHER_POS_Z;

67,268¢360,361
HYDRA_LAUNCHER_POS_Y,
HYDRA_LAUNCHER_POS_2);

HYDRA_LAUNCHER_POS_Y,
HYDRA_LAUNCHER_POS_Z );

VV ' AANVVVVVVYVVYVVVVVVVVVVVYVYY
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AIRNET INSPECTION/ANALYSIS RIPORT
Spec. Para.:
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Requirement Descriptions:

Reqgt. No.: 3.9.3 RWA Flight Model Upgrade Segment Qualification
The RWA Flight Model Upgrade Segment shall be qualification tested at Ft. Rucker.

Reqt. No.: 3.9.3.a RWA Flight Model Upgrade Segment Qualification
The RWA Flight Model Upgrade Segment test shall take place during the program imewahon and test
phase (I&T).

Reqt. No.: 3.9.3b RWA Flight Model Upgrade Segment Qualification
The RWA Flight Model Upgrade Segment test shall not exceed 2 working days.

Reqt. No.: 3.9.3.c RWA Flight Model Upgrade Segment Qualification
The testing shall demonstrate the RWA Flight Model Segment Upgrade provides the functionality
described previously in this document.

Reqt. No.: 3.9.5 RWA Weapons Model Segment Qualification
The RWA Weapons Model Upgrade Segment shall be qualification tested at Ft. Rucker.

Reqt. No.: 3.9.5.a RWA Weapons Model Segment Qualification
The RWA Weapons Model Upgrade Segment test shall take place during the program integration and
test phase (I1&T).

Reqt. No.: 3.95b RWA Weapons Model Segment Qualification
The RWA Weapons Model Upgrade Segment test shall not exceed 2 working days.

Reqt. No.: 3.9.5.c RWA Weapons Model Segment Qualification

The testing shall demonstrate the RWA Weapons Model Upgrade Segment provides the functionality
described previously in this document.

Inspection Method: The test procedures for Scenario B can be inspected to verify compliance with
the requirements listed above.

VERIFIED:

TITLE:

CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT 7
Action item No.: 9 Ref.: AIRNET Conversion PMR Minutss, 10/8/92
Action item Description: Add “spare ime test” 10 the test plan.

From tha meeting minutes: “The AIRNET flight and weapons model approach and status was
presented by Roger Branson. ... Mr. Branson cited that the Ft. Rucker site estimated that current
processing capacity was approximately 90%. Although Mr. Branson felt that the AIRNET
modifications would not cause freme overruns (15 Hz frames), he amphasized that inclusion of
enhancements from other programs could max out the system. Mr. LaFoy requested that a
measurement of the processing capacity be included in the ATP.”

Inspection Method: The wuT111 provide a user-selectable means of identifying tim~ associated with
processing. It is the keyboard option “U°; output is displayed on the GT111 System Console. Note
that invocation of this option causes the image Generator 10 “pause” momentarily while values are
output. Option “U" provides timing information related to frame processing.

A test was conducted the week of 04/23/93 in the Loral WDL SDF to evaluate the system processing
time required by both the baseline ATAC Il executable (Version 1.0.0) and the ATAC |l executable
updated to include the Aimet Aeromodel Upgrades (Version 1.1.0). The test involved running a
basic exercise scenario using each of the executables. Throughout each scenario the “U" option was
exercised to identify the frame times. For each of the executables the frame times averaged 66 -
67 milliseconds (column 1 of the output generated at the selection of the “U" option). Thus there
is no apparent increase in processing capacity due to the addition of the Airnet Aeromodel upgrades.
Further analysis of the processing capacity is not achievable at this time due to the lack of a
performance monitoring tool on the GT111.

VERIFIED:

TITLE:

CONCURRENCE:
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LEORAL.

3200 Zanker Rd. Procedure No. EXERCISE *C'
P.0. Box 49041 TESTCASES 4 & 6
San Jose, CA 05161-8041

CORL NO. A009

1.0 SCOPE

This document establishes the test procedure for demonstrating the capabilities as described by the
requirements listed in Section 5.0 of this document. This test procedure provides for demonstrating
Test Cases No. 4 & 6 as described in the AIRNET RWA Acceptance Test Plan and missile fiyout
handoff capabilities of the ATAC || RWA. The two test cases were combined to be efficiently
demonstrated in one exercise, Exercise "C", as performed during this test.

2.0 APPLICABLE DOCUMENTS

The following documents of the issue shown form a part of the test procedure to the extent specified
herein.

a. Recommended Spares and Support Equipment, DI-V-30801
b. MCC Operator's Manual, DI-MISC-80711
¢. AIRNET Data Handbook, March 14, 1986.

d. System Specification for the Rotary Wing Aircraft AIRNET Aeromodel
and Weapons Model Conversion, dated 6 June 1992,

e. Statement of Work for the Acquisition of Rotary Wing Aircraft AIRNET
Upgrades, dated 30 March 1992.

f. AIRNET RWA Acceptance Test Plan, dated 1 Nov. 1992.
g. DI-DRPR-81002, Developmental Design Drawings and Associated Lists.
h. RWA System Integration Plan, August 5, 1992.
i. Software Requirements Specification for Air to Air Combat (ATAC) Il AIRNET
Experiment, Revision 2.0, 04/10/92.
3.0 JEST ENVIRONMENT REQUIREMENTS
3.1 Jest Conditions - Uniess otherwise directed, tasts shall be performed under ambient

laboratory conditions of pressure, temperature, and humidity provided that the temperature is
within the range of plus 10 to 40 degrees Celsius.
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3.2 Test Wiinessing - Test witnessing shall be provided by a representative of the LORAL WDL
Quality Assurance and a designated representative of the receiving organization.

3.3 Measurements - Performance measurements are not applicable to this system level test but
obaervations for validation of expected resuits will be recorded as specified in the test procedure.

3.4 Jolerance - Tolerance measurements are not applicable to this system level test. The

tolerances used in the procedures are guidelines and not related to satisfying specific tolerance
requirements.

4.0 TEST PREPARATION

4.1 Jest Configuration - The following diagram reflects the hardware configuration required for
this test. This test configuration is based on the San Jose Systery Development Facility (SDF) and
may require modification when tha test is executed at the Ft. Rucker facility. The basic components

reflacted in this block diagram are required at either facility in support of the execution of this
test.

RWA RWA
RWA RWA MIPS
SIMNET
Ethernet
3 i '
_ Missile
RWA RWA Shiva m Setver
1 t X-RWA
RWA RWA ] AIRNET
oo
X-AWA

Figure 4.0 - 1 Required System Components
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NOTE: This configuration Ils not avaliable at the San Jose SDF which has
only 1 RWA. This RWA is not configured with the upgraded collective
mount, nor with the “cominunications kiHI™ hardware. Thus full
valldation of this exercise at the SDF Is prohibited.

©
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Tne software configuration required for this test is as follows:

Software Vetsion
o AIRNET MIPS MCC Phantom 2.0.0
o AIRNET Mac SCC 1.0.0
* GT GT 4.7 Apr. § 13:35:35 POT 1991
¢ GT Real Time Sotware nigtrs.7
¢ Rotary Wing Aircraft (RWA) 1.1.0
¢ Digital Message 1.6.2
o Missile Server T80

42 System Setup

The system set up prc ~adures for this test are shown in Tables 4.2 - 1 through 4. Repeat the set up
procedures identified Table 4.2 - 1 for each of the eight (8) RWA simulators.

Table 4.2 - 1 Rotary Wing Aircraft Simulator Set Up

Actiop (¥)
Boot the RWA GT-111 Simulator ()
Verify the GT Operating System as GT 4.7 ()
Download the RWA executable and data files { )
Calibrate the RWA simulator { )
Verify that the collective mount is in its most downward position ()
Verify that the communications kill switch is in the software controlled mode ( )
Verily that the wsapons arming switches are in the armed position ( )
Initiate the real-time simulation software { )
Initiate the RWA executable with parameter file Knox.par, kayboard control ( )
exercise number 1, and the missile server active.

7
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@ Table 4.2 -2 AIRNET Management, Command and Control Console Set Up
Action (V)
Downiload the MIPS Phantom process and data files

Load the Mac System Control Console software

Initiate the MIPS Phantom process using the Fort Knox Data Base

()
()
Initiate the network process ( )
()
Initiate the AIRNET MCC System Control Corisole Software { )

()

Set up the AIRNET MCC to utilize the network

Table 4.2 - 3 Digital Message Console Set Up

Actiop (v)
Initiate the DMCC software ()
Initiate a user interface for the TOC, FSE, RAH-66-1, and RAH-66-2 ( )

‘ Log into a console and the network as the TOC, exercise 1
Set up an addressee of ALLRAHS and a location of ES950700

Log into a console and the network as the FSE, exercise 1

()
()
()
Set up an addressee of ALLRAHS ( )
Log into a console and the network as the RAH-66-1, exercise 1 ( )
Set up a CEO! List of RAH-66-1 and ALLRAHS { )
Log into a console and the network as the RAH-66-2, exercise 1 ( )

()

Set up a CEO!I List of RAH-66-2 and ALLRAHS

Table 4.2 - 4 Missile Server Set Up

Action (¥)

Initiate the Missile Server software ()

(cc-3)
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4.3 Test Requirements
The technical capabilities and skills required for this test are as follows:

¢ The optimum number of personnel for the conduct of this test is three (3); however it is possible
to conduct this test with a single individual.

* The tester(s) are familiar with the operation of the RWA, including its Pilot and Co-PiloV
Gunner positions.

* The tester(s) are familiar with the operation of the AIRNET (MiPS-based) MCC.
* The tester(s) are familiar with the operation of the DMCC.

* The tester(s) are familiar with the operation of the Missile Server.

[cc-9]
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6.0 IEST PROCEDURE

Appendix A of this document, Exercise "C° Sequirements Matrix, identifies the requirements to be
validated during the execution of the test procedure as provided in this section. This step-by-step
procedure provides for an indicaiion on the success or failure of each step as it is executed.

5.1 Iaat Description - The basis for this test procedure is a simple exercise scenario and its set
up, including measurement of the collective mount. This scenario incorporates communications
between multiple RAH-66 Comanche aircraft. A top level description of the test procedure follows.

Eight rotary wing aircraft are allocated and initialized for the exercise. Three of the
gircraft are involved in flight and/or communications and weapons fire. The
remainder of the aircraft are not used. At various points within the exercise
aircraft are flown, crashed and reconstituted. Communications modes are modified
and communications attempted throughout.

5.2 Jest Procedures - The test procedures which follow demonstrate requirement satisfaction
while verifying the upgrade of the collective mount and communications system control within the
existing AIRNET system.

After each step is performed, mark the status of the action as:

S - Satisfactory with no anomaly.

SA - Satisfactory with an anomaly indicated and documented.

U - Unsatisfactory with an anomaly indicated and documented.
Note:

(1) Requirements shown in standard face type are partially satisfied at the point within the
test that they are referenced.

(2) Requirements shown in bold face type are wholly satisfied at the point within the test that
they are referenced.

(3) References to a Battlemaster password of “foozball® are specific to the Loral WDL SDF.
Should this test be run elsewhere, the correct Battlemaster password must be used.

(4) This procedure does not attempt to follow standard Army operating procedures.

(5) This exercise is assumed to be exercise 1.

10
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(]
Step

10

20
30

40

QOpsrator/System Action
At the Aimet SCC, start the

exercise initialization process by
clicking on the START button.

Verify that the MCC is
participating in Exercise 1.

Select the default role of the MCC to

be US.

Verify that the terrain to be used
for the exercise is Fort Knox
8/14/90, SW corner:
ES450550, NE corner:
FT200050

Go to the NEXT menu.

ADST/WDU/TR-92-003029

Expectad Reault

A display appears showing the
exercise number, the MCC role,
and the temain to be used in the
exercise.

The MCC is participating in
Exercise 1.

The display shows the default MCC
role to be US.

An Overview menu is displayed
showing the following selectable
options:
Simulator Allocation
Simulator Activation
Command Post Initialization
Service Element Initialization
Battlemaster

- The steps in this subparagraph consist
of instructions for initializing the exercise number, the role of the Management, Command and
Control Console, and the exercise’s geographic area.

L

5.22 Set Up RWA Simulators as RAH-66 Comanches - The steps in this subparagraph consist of
instructions for initializing 8 Fully Reconfigurable Devices (FRED) as RAH-66 Comanches.

Step
50

60

70

80

Operator/System Action

Select the Simulator Allocation
Option and GO to the next menu.

Highlight a FRED entry and
click on the ALLOCATE button.

Assign the entity to A Company by
double clicking on US Army, then
223rd Attack Helo Battalion, then
A Company.

Click on the ASSIGN button.

Expected Result

A display appears showing the
simulators available for allocation,
including eight FRED simulators.

A display appears allowing element
assignment.

The display shows the entity to be
assigned to A Company.

A display appears showing the
simulators available for allocation,
including the selected FRED which
is now shown as assigned to A
Company, but not yet placed.

11
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170

90 Repeat entity assignment for the
remaining 7 FRED simulators
assigning 4 simulators to A
Compeny and 4 to B Company.

100 Click on the Overview button.

110 Select the Simulator Activation

Option and GO to the next menu.

120 Activate one of the simulators

assigned to A Company in A
Company by double clicking on US
Amy, then 223rd Attack Helo
Battalion, then A Company.
130 Set a default location of ES950550
and verify that the default force is
US. Go to the NEXT menu.

140 Highlight the selected FRED entry
by clicking on the entry and go to
the NEXT menu.
150 Customize the selected FRED with a
tail number of 1, a location of
ES950600, a heading of 0, an
alignment of US, a maintenance
status of New, and a vehicle type of
RAH-66 Comanche.
160 Verify that the default weapons load
is:

4 Hellfire Missiles

2 Stingers

0 Hydra 70 M151 (10 Ib.)

320 rounds 20 mm HEI

0 rounds 20 mm PIE

Verify that the default fuel load is:
1690 Ibs.

180 Select the fuel entry and specify a

fuel load of 1500 Ibs.

190 Select the Hellfire missiles entry

and specify a weapons load of 6
Hellfire missiles.

ADST/WDL/TR-92-003029

The display shows 4 entities

assigned to A Company, 4 o B
Company, none of which are yet
placed.

2]
<]

The Overview menu is displayed.

A display appears allowing
simulator activation.

The display shows the simulator to

mgk mEkmE\ mEk

e[] 2[] 2]
c:l c[:] cD

be activated in A Company.

A display appears showing the

¢
<

activated simulators. The selected

FRED is assigned to A Company, but
not yet placed.

A display appears allowing
simulator customization.

The display reflects the custom
selections.

[ B R
21

¢
<0

The display reflects the custom
selections and a default weapons
load.

"B

¢

= O

The display refiects the custom
selections and a default fuel load.

The display reflects the custom

<

<0

S SA
= O
S SA
of O
S SA

fuel selection.

The display refiects the custom
Hellfire selection.

12
[cc-12]
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200 Select the Hydra entry and specify The display reflects the custom IE/D 1
a weapons load of 30. Hydra selection. S SA U

210 Select the ACTIVATE button. A display appears showing the [E:j/ O O

activated simulators. The selected S SA U
FRED is assigned 1o A Company,

placed.

The RWA is activated as an RAH-66

Comanche, the image generator

visuals and sound come on.

220 Atthe FRED device, set the radio  The radio is set to be software d D D
communications switch to the state controlled. S SA U
associated with software control of *3.2.1.6.1
the radio communications system ¢3.2.1.6.1.1
(COMM ON).

230 Repeat entity activation and The display shows 8 activated D m/ D
communications state initiclization simulators. Each of the RWAs is S SA V)
for the remaining 7 FRED activated as an RAH-66 Comanche, BR-9
simulators using the parameters  the image generator visuals and }FIR
shown in the table below. sound come on.

*3.2.1.1.1.10 (8 sims)
240 Click on the Overview button. The Overview menu is displayed. z/ ] D
S SA U
Entity Activation Parameters for 7 FREDs
?ED/ Location Heading Weapons Fuel For all Aircraft
ail #
g2 ES951600 0 8 Hellfire Missiles 1600 | Default Location: ES950550
2 Stingers Alignment: US
20 Hydra 70 M151 Maintenance Status: New
(10 _Ib.) Vehicle Type: RAH-66
g3 ES952600 0 defaults 1500 | Radio Comm System: COMM ON
4 ES953600 0 . defaulits 1600 (Software Controlied)
85 ES950580 0 defaults 1400
- Lgs ES950580 1600” defaults 1200
| &7 ES950560 | _0 defaults 1600
8 ES95005601 | 1602 defaults 1600

13
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8.2.3 Sat Up Targets - The steps in this subparagraph consist of instructions for initializing the

Gunnery Targets.
Siep QOpaerator/Syatem Action

Select the Battiemaster Functions
Option and GO 10 the next menu.

250

260 Enter the Battiemaster password

(foozbalf) and click on the OK
button.

270 Select the Gunnery Targets Option

and GO to the next menu.

Enter the gunnery targets as:
Target 1, Attack RWA, Defense,
ES970630
Target 2, Attack RWA, Defense;
ES970631
Target 3, Attack RWA, Defense,
ES970632
Target 4, Attack RWA, Befense,
ES970633
and click on the Overview button.

280

Expeciad Besult
A display appears requesting the
Battiemaster password.

mOn.
rfimy
z

<

The Batdemaster Overview menu
is displayed showing the following
selectable options:

Displacement

Reconstitute

Gunnery Targets

Resume Initialization

End Exercise

¢[] ¢
<0

A Gunnery Targets list (empty) is
displayed.

The Battlemaster Overview menu
is displayed.

ma mB\

e[ ¢[]
<[] <0

14
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524 - The steps in this subparagraph consist of instructions for
verifying the positional location of the RAH-66 Comanche aircralt at activation.
Siap Qperator/Syatem Action Expected Resuit Status
(Check One
290 Ateach RWA System Console (gt-  The X,Y.Z and UTM coordinates of [f =g
1), enter < (less than sign) to each aircraft’s location is S SA V]
display the vehicle’s location. displayed.
Record the values displayed.
FREDf1: X _5ecee.5 FRED 1:
Y_J_Ogg;_‘t__ ES950600 => (50000, 5000)
220f.% FRED 2:

ut M_LiL_ﬁ__ ES951600 => (50100, 5000)

FREDg2: X_.f_eo_‘vr_n_ FRED 3:
ES952600 => (50200, 5000)

Z_z_o_o_i_ FRED 4:
UTM_Z32 % ibee ES953600 => (50300, 5000)
FREDI3: X__JTomeesflee . FRED 5 & 6 (Originally):
Y__ZLoose.v ES950580 => (50000, 3000)
2_122._":.___. FRED 7:
UTM_C 3952 409 ES950560 => (50000, 1000)
¥SFRED 4: X_fo2%p ., FRED 8 (Originally)

Z_z.il..b___
UTM_E395)80 The vaiues for FRED 6 and FRED 8

Y_25132,9 . ES95005601 => (50000,1010)
N/
5 FRED gx {foczo.0 are different than those originally

Y_Zoee, 4 .  specified. (X and Y values are in
] 2 £c9L0%90 — meters.) £5 95 efsory

M_Ef95o3%® X
SUFRED 6 X_gepoe s —, = 0%b

Y_saee, 590
Z 'ZI‘*ntz
UTM_;ﬁ&&!’_
§7FRED 7: X__J4oe0e.% .
Y__loose. ¢
Z_opz. 4%
UTM_952686 FTR-Y
FRED 8: X
Y
Y 4
Ut

300 Examine the simulated vehicle No two simulated vehicles occupy m/ O OJ
positions and verify that the the same position. S SA U
simulated vehicles do not occupy *3.2.1.1.1.12
the same position.

15
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320

525
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R
<[]

Examine the simulated vehicle FRED 5 is at least 33 meters from [}
positions and verify that the FRED 6. )
position of vehicle FRED § is 33 or 3.2.1.1.1.13
monu:otcnapaﬂlmnvohiclo FTR‘S'hu

“& atu",‘{'

fon . 20

Verify that the position of vehicle Fnsonnmaammm D m, (|
FRED 7 is 33 or more meters FREDS. SA
apart from vehicle FRED 8. °3.2.1.1.1.13

anche Aircraft - The steps in this

Iransmit Free Text Digital Messages to RAH-66 Com
subparagraph consist of instructions for sending free text digital messages between the TOC or FSE
and the RAH-66 aircraft.

Siep
330

340

350

360

370

.380

390

QOperator/System Action Expected Result ' 8
Atthe TOC DMCC, select the Report  The Report (RPRT) Menu is EI O b
(RPRT) option from the System displayed identifying the types of s SA U

Main Menu (SYS MAIN) by clicking messages which may be sent.
on the bezel switch.

Select the Free Text (FREE TXT) A Free Text message display E/r O
message option by clicking on the  appears showing the entries which S SA U
bezel switch. may be made in a Free Text

maessage.

Select the Address (ADRS) of all The ALLRAHS address is
RAH-66s (ALLRAHS) by clicking  highlighted.
on the bezel switch until the entry

2]
<0

S
is highlighted.
Enter the following in the free text The text is displayed as entered. d D D
area: S SA U
Exercise has commenced.

Send the Free Text massage by The button is momentarily E(D D
clicking on the Send Routine (SND  highlighted. S SA U
ROUT) button. *3.2.1.2.2.2.2 (TOC)
Cickonthe CLEARand RETURN  The display reums tothe Report [ V] [ ] [
button. (RPRT) Menu. S SA U
Click on the SYS MAIN button. The display returns to the System 4 O O

Main (SYS MAIN) Menu. S SA U

16
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o

400

410

420

430

440

450

460

470

At the FSE DMCC, select the Report
(RPRT) option from the System

Main Menu (SYS MAIN) by clicking

on the bezel switch.

Select the Free Text (FREE TXT)
message option by clicking on the
bezel switch.

Select the Address (ADRS) of all
RAH-66s (ALLRAHS) by clicking
on the bezel switch until the entry
is highlighted.

Enter the following in the free taxt
ama:

Standby for orders.

Send the Free Text message by
clicking on the Send Routine (SND
ROUT) button.

Click on the CLEAR and RETURN
button.

Click on the SYS MAIN button.

At the RAH-66-1 DMCC, verify
the display of an incoming message
{con- dox

Message of type FREE TEXT
received from TOC

and dismiss the jcerf by clicking on
the Dismiss button. %%

ADST/WDL/TR-92-003029

The Report (RPRT) Menu is
displayed identifying the types of
messages which may be sent.

A Free Text message display
appears showing the entries which
may be made in a Free Text

message.

The ALLRAHMS address is
highlighted.

The text is displayed as entered.

The button is momentarily
highlighted.
*3.2.1.2.2.2.2 (FSE)

The display returns to the Report
(RPRT) Menu.

The display returns to the System
Main (SYS MAIN) Menu.

The incoming message &%"
disappears.

rifi=

O]
S SA U
=g
= O O
S SA U
= O O
S SA U
ufi=ji=

A U
o O O
S SA UV
o OO
S SA U
A O O
S SA U

17
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480

490

500

510

520

530

540

§50

Verify the display of an incoming
message joch kox

Message of type FREE TEXT
received from FSE

and dismiss the by clicking on
the Dismiss bumf

Select the Message (MSG) option
from the System Main (SYS MAIN)
Menu by clicking on the bezel
switch.

Select the Free Text message
received from the TOC by clicking
on the PREV/NEXT bezel switches.

Retrieve and display the message
by clicking on the READ button,

Verily the message contents:
FREE TEXT MESSAGE ROUTINE

SENDER TOC

SENT TO ALLRAHS
FWD BY

MSG SENT (datetime)
XMIT LCN

XMIT ALT 0 FEET
Exercise has commenced.

where date/time is of the format
26 1745 JUNE 95.

Click on the READ button to return
to the Message Queue display.

Select the Free Text message
received from the FSE by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted..

Retrieve and display the message
by clicking on the READ button.

ADST/WDL/TR-92-003029

disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the queue. There

queue shows two messages, one
from the TOC and one from the FSE.

The message entry is highlighted.

The selected message is displayed.

The message content is as specified.

The display returns to the Message
Queue display.

The message entry is highlighted.

The selected message is displayed.

= O O
S S8SA U
A OO
S S8SA U
ri=l=
S SA U
o O O
S SA U
= OO
S SA U
ciffmifm
W(I—ll—'l
S SA U
=0 O
S SA U




o
Q 580 Verify the message contents:
FREE TEXTMESSAGE ROUTINE

SENDER FSE

SENT TO ALLRAHS
FWD BY

MSG SENT (dateftime)
XMIT LCN

XMIT ALT 0 FEET

Standby for orders.

where date/time is of the format
26 1745 JUNE 85.

5§70 Click on the SYS MAIN button.

4§70 570
Repeat Steps %3¢ through 93¢

at the RAH-66-2 DMCC.

580

590 Atthe TOC DMCC, verify the

display of a Message
Acknowledgment from RAH-66-7

NMossage Acknowledged by RAH-66-1

Dismiss

and dismiss the {een by clicking on
the Dismiss button.
600 Verify the display of a Message
Acknowledgment from RAH-66-2

‘;mgo Acknowledged by RAH-66-2

Dismiss

and dismiss the ieea by clicking on
the Dismiss button. box

ADST/WDL/TR-92-003029

The message content is as specified. m/ D
] SA

The display returns to the System
Main (SYS MAIN) Menu.

The messages are correctly
received by RAH-66-2,

The message acknowledgment
disappears.

The message acknowledgment
disappears.

-

v

mEl mg\ mB\
e[] ¢[] ¢0]
<0 <0 <O

i
201

<[]
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‘ 610 Atthe FSE DMCC, verity the The message acknowledgement m/[:] O
SA

display of a Message disappears. S
Acknowledgment from RAH-66-1

Iumago Acknowledged by RAM-66-1

Dismiss

and dismiss the +een by clicking on
the Dismiss button ””bo

620 Veriy the display of a Message  The message acknowledgement m/ O O
Acknowledgment from RAH-66-2 disappears. S SA

Khmgo Acknowledged by RAH-66-2

Dismiss

and dismiss the mniby clicking on
the Dismiss butto

. i igit: g A p_Aircraft - The steps in this
‘ subparagraph consnst of mstmcttons fm send' ng Pre-Formatted digltal messages between the TOC
or FSE and the RAH-66 aircraft.

Step QOperator/System Action Expected Result
heck One
630 Atthe TOC DMCC, selectthe Report The Report (RPRT) Menu is dt | b

(RPRT) option from the System displayed identifying the types of S
Main Menu (SYS MAIN) by clicking messages which may be sent.

on the bezel switch.

640 Select the Move Command A Move Command message display [ ‘-'I m r_l
(MOVCMD) message option by appears showing the entries which S
clicking on the bezel switch. may be made in a Move Command

message.

650 Selact the Address (ADRS) of all  The ALLRAHS address is IZ{ 0 O
RAH-66s (ALLRAHS) by clicking  highlighted. S SA U
on the beze! switch until the entry
is highlighted. )

660 Select the task as Move To (MOV  The MOV TO task entry is II{ ] O
TO) by clicking on the bezel switch highlighted. S SA U

until the entry is highlighted.

20
[cc-20)




670

880

690

700

710

720

730

740

750

760

770

780

Select When as When Ready (WHN
RDY) by clicking on the bezel
switch until the entry is
highlighted.

Select the Location (LCTN) as
ES950700 by clicking on the bezel
switch until the entry is
highlighted.

Select Who as YOU by clicking on
the bezel switch until the entry is
highlighted.

Send the message by clicking on the
Send Routine (SND ROUT) button.

Click on the CLEAR and RETURN
button.

Click on the SYS MAIN button.

At the FSE DMCC, select the Report
{RPRT) option from the Syste n
Main Menu (SYS MAIN) by clicking
on the bezel switch.

Select the Request (REQUEST)
message option by clicking on the
bezel switch.

Select the Address (ADRS) of all
RAH-66s (ALLRAHS) by clicking
on the bezel switch until the entry
is highlighted.

Select the Type (TYPE) as RECON
by clicking on the bezel switch
until the entry is highlighted.

Select the Reconnaissance (RECON
TYPE) as Air Route (AIR RTE) by
clicking on the bezel switch until
the entry is highlighted.

Send the message by clicking on the
Send Routine (SND ROUT) button.

ADST/WDL/TR-92-003023

The WHN RDY entry is highlighted. E( ]
S SA

The ES950700 entry is
highlighted.

The YQU entry is highlighted.

The button is momentarily
highlighted.
*3.2.1.2.2.2.1 (TOC)

The display returns to the Report
(RPRT) Menu.

The display returns to the System
Main (SYS MAIN) Menu.

The Report (RPRT) Menu is

displayed identifying the types of
messages which may be sent.

A Request message display

appears showmg the entries which

may be made in a Request message.

The ALLRAHS address is
highlighted.

The RECON entry is highlighted.

The AIR RTE entry is highlighted.

The button is momentarily
highlighted.

3.2.1.2.2.2.1 (FSE)

O

¥)

A oo
S SA UV
d oo
S SA U
o OO
S SA U
of O O
S SA U
= OO
S  SA U
= oo
S SA U
OO
S SA U
l:v:( O
S U
o OO
S SA U
o o
S SA U
] -
S SA U
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790

800

810

820

830

840

850

Click on the CLEAR and RETURN
button.

Click on the SYS MAIN button.

At the RAH-66-1 DMCC, verify

the display of an incoming message
A00R-hox

Message of type MOVE
received from TOC

and dismiss the ieen\:y clicking on
v .

the Dismiss button.

Verify the display of an incoming
message6on

Message of type REQUEST
received from FSE

and dismiss the ieen by clicking on
the Dismiss button, bv»

Select the Message (MSG) option
from the System Main (SYS MAIN)
Menu by clicking on the bezel
switch.

Select the Move Command message
received from the TOC by clicking
on the PREV/NEXT bezel switches
until the entry is highlighted.

Retrieve and display the message
by clicking on the READ button.

ADST/WDL/TR-92-003029

The display returns to the Report
(RPRT) Menu.

The display retumns to the System
Main (SYS MAIN) Menu.

The incoming message icombox’
disappears.

The incoming message ieorr box
disappears.

The Message (MSG) Menu is
displayed identifying the messages
presently in the queue. The queue
shows two messages, one from the
TOC and one from the FSE.

The message entry is highlighted.

The selected message is displayed.

= O

S SA

o O

S SA

= 0O

S SA

iEN

2]

ofJ_
2]

2]

2]
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930

840

950

960

At the TOC DMCC, verify the

display of a Message
Acknowledgment from RAH-66-1

Message Acknowledged by RAH-66-1

Dismiss

and dismiss the ieon by clicking on
the Dismiss button, 9

Verify the display of a Message
Acknowledgment from RAH-66-2

[Mossago Acknowledged by RAH-66-2

Dismiss

and dismiss the ieem by clicking on
the Dismiss button. Yex
At the FSE DMCC, verify the

display of a Message
Acknowledgment from RAH-66-1

Message Acknowledged by RAH-66-1

Dismiss

and dismiss the deen bvlicking on
the Dismiss button. D¢

Verify the display of a Message
Acknowiedgment from RAH-66-2

[Message Acknowledged by RAH-66-2

Dismiss

and dismiss the icon by clicking on
the Dismiss button. bax

ADST/WDL/TR-92-003029

The message
disappears.

The message acknowledgment
disappears.

The message acknowledgment
disappears.

The message acknowledgment
disappears.

= OO
§ SA U
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this subparagraph consnst of mstructsons for establlshing Iaser codges and venfymg that the
communications mode has been initialized to be on and that two-way radio communications are
possible between vehicles.

Step
970

980

990

1000

1010

1020

1030

1040

Onperator/System Action

€3
At the RAH-Gg 1)softpanel. set the
mode to be used by the laser

rangefinder/ designator to laser
code mode, laser code A.

Modify laser code A to have a value
of 4321.

Modify laser code G to have a value
of 7777.

Select laser code G as the secondary
code by hitting the toggle key
(keypad 4th row, 4th column)
until code G is selected.

Select laser code G as the primary
code by hitting the toggle key
{keypad 4th row, 4th column)
until code G is selected.

Toggle between normal mode and
laser code mode and back by using
the toggle key (keypad 4th row,
3rd column) ending in laser code
mode.

Toggle between the primary laser
code and the secondary laser code
and back again.

At the RAH-66 1 radio, send the
message (*Using primary laser

Expected Result

The Situational Display reflects
the choice of laser code mode, laser
code A

Laser code A is modified to have a
value of 4321,
*ATAC Il - 3.3.1.30.1

Laser code G is modified to have a
value of 7777. The remaining
laser codes, B,C,D,E,F and H have
no value.

sATAC Il - 3.3.1.8

Laser code G is the secondary laser
code.
*ATAC Il - 3.3.1.
*ATAC Il - 3

Laser code G is the primary laser
code.

*ATAC 1II - 3.3.1.16.1

The mode toggles between laser
code mode, normal mode and laser
code mode.

*ATAC 1l - 3.3.1.9

*ATAC I - 3.3.1.30.4

The selection toggles between the
primary and secondary codes.
*ATAC Il - 3.3.1.16.3
*ATAC Il - 3.3.1.30.3

The message is transmitted to
RAH-66 2 aircraft.

code G7777 for Targets 1 - 4.") to *3.2.1.6.2.1 (one-way)

RAH-66 aircraft 2.

2s - The steps in

Chsnkmgn
s's;xgI
B’DD

SA U
|7(I_Il:|
7 0O O
S SA U
= O O
S SA U
o OO
S SA 0
7 oo
S SA (8]
= OO
S SA 5]
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1050

1060

1070

1080

1090

5.2.8

Step
1100

At the RAH-66 2 aircraft, use the
radio 10 send a message ("Roger,
using primary laser code G7777
for Targets 1 - 4.") to RAH-66

aircraft 1.

At the RAH-66 1 aircraft, use the
radio to send a

("Coordinated laser codes for
Targets 1 - 4 with aircraft 2.") to
RAH-66 aircraft 3.

At the RAH-66 3 aircraft, use the
radio 10 send a message ("Roger.”)
to RAH-68 aircraft 1.

At the RAH-66 2 softpanel,
modify the laser code value for
laser code G to 7777.

Select laser code G as the primary
code by hitting the toggle key

(keypad 4th row, 4th column)
until code G is selected.

Operator/System Action

At the RAH-66 1, take off and
hover at an altitude of 1500 ft.

ADST/WDL/TR-92-063029

©3.2.1.6.2.1 (two-way)

The message is transmitted to
RAH-66 3 aircraft.

The message is received by
RAH-66 1 aircraft,
*3.2.1.6.2.1 (2-way, vehs)
The Situational Display reflects
the value of laser code mode G as
7777.

Laser code G is the primary laser
code.

0o
S SA U
cfimlm
S SA U
o O O
S SA U
H oo
S SA U
of O O
S SA U

issiles - The steps in this subparagraph
consist of instructions for flying aircrafts 1 and 2 and firing hellfire missiles using & remote laser
designator. Aircraft 1 serves as the remote laser designator, aircraft 2 fires the hellfire missile.

Expected Resuit
The aircraft takes off and hovers.

g2
1110 At the RAH-66 '5 so)tpanel. enter a The Situational Display shows the

1120

1130

waypoint at ES950630 and select
it for navigation,

entered waypoint, its heading
-(Enae& and range (3000 m.).

Fly the aircraft to the waypoint and The airciaft flies to the waypoint

hover at an altitude of 1000 ft.
with a heading of 0 degrees.

At the RAH-66 2 CPG position,
select the Hellfire missile by
moving the Weapons Action Switch
to the right.

and hovers.

The Weapons Selection indicator is
lit green for CPG control of Missile
(MSL) 1.

o[J_

¢[1 ¢ ¢ gz[j%

Status

Ch

<0 <0

<[]

@, 8, R

<0
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1140

1180

1160

1170

Using the radio, send a message to
RAH-68 1 indicating arrival at the
waypoint and requesting lasing.

At the RAH-66 1, send a message o
RAH-66 2 indicating that lasing is
begun.

At the RAH-66 1 CPG position,
lase the target associated with
laser code G. Verify the display of
the laser code and range on the
sensor display.

At the RAH-66 2 pilot position,
move the aircraft until it is within
the firing constraints.

ADST/WDU/TR-92-003029

The message is received by RAH-
66 1.

The message is received by RAH-
66 2.

The sensor display indicates the
laser code G plus the four digit
range field (with leading zero, 5
digits total) and that the laser is
on. The range is cisplayed only for
10 seconds. The laser code and
reange are displayed near the
bottom ot the display in the same
row and to the left of the TOF

symbology.
*ATAC 1l - 3.3.1.20
*ATAC Il - 3.3.1.22

The reticle on the CPG sensor
display converts from out of
constraint form to in constraint
form when transitioning. Note that
the vehicle may already be
positioned such that it is within
firing constraints.

Out of
Prelaunch
Constraints

L _Jw-ounm

In Prelaunch
Constraints

Solid Box

= 0O O
S SA U
= 0O
S SA U
mdulln
S SA U
IV/I—'I[—'I
S SA U
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1180

1190

1200

1210

5.2.9 Crash Aircraft 1 to Kill Communications - The steps in this subparagraph consist of
instructions for crashing the aircraft (i.e. changing the communications mode to COMM OFF).

Step
1220

1230

1240

1250

1260

At the RAH-66 2 CPG position,
pull the weapons trigger to fire the
missile.

Deselect the Hellfire missile by
moving the Weapons Action Switch
to the right.

At the RAH-66 2 pilot position,
land the aircraft.

At the RAH-66 1 CPG position,
discontinue lasing the target when
the fired missile has impacted.

Operator/System Action

At the RAH-66 1 pilot position,
point the nose of the aircraft
towards the ground and descend
until the vehicle crashes.

Put the collective mount in its
most downward position.

Using the radio, send a message
("MESSAGE FROM AIRCRAFT 1 to
AIRCRAF™ - .o RAH-66 aircraft

2.

At the RAH-66 2 ai;craft, use the
radio to send a message (“MESSAGE
FROM AIRCRAFT 2 to AIRCRAFT

1") to RAH-66 aircraft 1.

At the RAH-66 1 aircraft, use the
radio to send a message
("MESSAGE FROM AIRCRAFT 10
AIRCRAFT 3") to RAH-66 aircraft
3.

ADST/WDL/TR-92-003029

The missile is fired and travels
to the location indicated by the
remotely designated laser.
*ATAC N - 3.3.1.13 (Rem)
See Note 1 Appendix A

The Weapons Selection Indicator is
not lit for Missile (MSL) 1.

The aircraft lands.

The target is hit and lasing is
discontinued.

Expected Result

The aircraft crashes into the
ground.

The collective mount is at its most
downward position.

The message is NOT transmitted to
RAH-66 2 aircraft.
*3.2.1.6.2.2 (one-way)

The message is NOT received by
RAH-66 1 aircraft.
*3.2.1.6.2.2 (two-way)

The message is NOT transmitted to
RAH-66 3 aircraft.

o O O
S SA U
o O O
S SA U
of O O
S SA VU
= OO
S SA U

Statys

k One
1 []
S SA U
o’O O
S SA U
o O O
S SA U
o OO
S SA U
I'V/l_ll_l
S SA U
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1270 At the RAH-66 3 aircraft, use the The message is NOT received by
radio 1o send a message ("MESSAGE RAH-66 2 aircraft.

FROM AIRCRAFT 3 o AIRCRAFT
1) to RAH-66 aircraft 1.

*3.2.1.6.2.2 (2-way, vehs)

= O

S SA

5.2.10 Beconatitute Aircraft 1 and Inform Aircrafta 2 & 3 Via Radio - The steps in this
subparagraph consist of instructions for reconstituting the crashed aircraft and sending associated
radio communications. Reconstitution reactivates radio capabilities in the software controlled

mode.
Step

1280

1290

1300

1310

1320

Operator/System Action

At the AIRNET SCC, select the
Battlemaster Functions option and
GO o the next menu.

Enter the Battlemaster password
(foozball) and click on the OK
button.

Select the Reconstitute Option and
GO to the next menu.

Reset the aircraft's location to
ES960600 and its heading to 4800
mils (270 degrees - East).

Click on the RECONSTITUTE button.

Expected Result

A display appears requesting the
Battlemaster password.

The Battlemaster Overview menu
is displayed showing the following
selectable options:

Displacement

Reconstitute

Gunnery Targets

Resume Initialization

£nd Exercise

A display allowing reconstitution
appears.

The display reflects the modified
location and heading.

The display returns to the
Battiemaster OVERVIEW menu and
the RAH-66 1 RWA is
reconstituted at the specified
location and heading. The
communications state is COMM ON.
3.2.1.1.2.9 (mcc notity)

Status
Oon

i

2] ¢

=

1N

A
e[] ¢[]

2[]
<[]
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1330 At the RAH-668 Aircraft 1 System  The X,Y.Z and UTM coordinates of
Console (gt-1), enter < (less than the aircraft's location are

sign) to display the vehicle's disglayed. The recorded values are
location. Record the values spproximately equivalent to:
displayed. ES960600 => (51000, 5000)
X__£1022. 59 ___, *3.2.1.1.2.9

Y__5e000 . S5e0 __,

Z___202. 4% .

UTM__E€1940¢f 00 _

1340 At the RAH-66 1 Instrument The lubber line is aligned with m/ |
display, verify that the lubber line 270 degrees (West). The aircraft S SA U
is aligned with 270 degrees is positioned at its new location and
(West). heading.

*3.2.1.1.2.9
1350 Using the radio send a message The message is transmitted to z/ O O
("MESSAGE FROMAIRCRAFT 1 %0 RAH-66 2 aircraft. S SA 7]

AIRCRAFT 27) to RAH-66 aircraft
2.

1360 At the RAH-66 2 aircraft, use the The message is received by
radio to send a message ("MESSAGE RAH-66 1 aircraft.
FROM AIRCRAFT 2 1o AIRCRAFT
1) to RAH-66 aircraft 1.

1370 Using the radio send a message The message is transmitted to
("MESSAGE FROM AIRCRAFT 10 RAH-66 3 aircraft.
AIRCRAFT 3") to RAH-66 aircraft
3.

1380 At the RAH-66 3 aircraft, use the The message is received by
radio to send a message ("MESSAGE RAH-66 1 aircraft.
FROM AIRCRAFT 3 1o AIRCRAFT
1) to RAH-66 aircraft 1.

=g=

ol

£

o o
<[]

4

<0

i icat Mode for Aij phicle - The steps in this
subparagraph eonsnst of mstructvons for modlfymg the commumcahons mode to OVERRIDE ON and

crashing the aircraft 1 vehicle.
Step QOperator/System Action Expected Resuilt

1390 At the RAH-66 Aircraft 1, set the The radio is set to be always
radio communications switch to the enabled.
state associated with OVERRIDE ON
(Radios Always Enabled).

eck One

S SA U

30
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1400

1410

1420

Taks off and ascend 10 a height of
500 ft. above ground level. Point
the nose of the aircraft towards the
ground and descend until the
vehicle crashes.

Using the radio send a message
("MESSAGE FROM AIRCRAFT 1 to
AIRCRAFT 2") to RAH-66 aircraft

2.

At the RAH-66 2 aircraft, use the
radio to send a message ("MESSAGE
FROM AIRCRAFT 2 1o AIRCRAFT

1) to RAH-66 aircraft 1.

ADST/WDL/TR-92-003029

The sircraft crashes into the
ground.

The message is transmitted to
RAH-66 2 aircraft.
*3.2.1.6.3.1 (one-way)

The message is received by
RAH-66 1 aircraft.
*3.2.1.6.3.1 (2-way)

cf=)k=
=0 o

- The steps in

this subparagraph consist of m..tmchons Ior modﬂymg the commumcanons mode u) OVERRIDE OFF
and attempting communications with other vehicles.

Step
1430

1440

1450

1460

1470

Qperator/System Action

At the RAH-66 Aircraft 3, set the
radio communications switch to the
state w.ssociated with OVERRIDE OFF
(Radios Always Disable}.

Using the radio send a me3sage
("MESSAGE FROM /uRCRAFT 310
AIRCRAFT 27) to RAH-66 aircraft

2,

At the RAH-66 2 aircraft, use the
radio to send a message ("MESSAGE
FROM AIRCRAFT 2 to AIRCRAFT

3") to RAH-66 aircraft 3.

At the RAH-66 Aircraft 3, use the
radio to send a message ("MESSAGE
FROM AIRCRAFT 3 to AIRCRAFT

1") to RAH-66 aircraft 1.

At the RAH-66 Aircraft 1, use the
radio to send a message ("MESSAGE
FROM AIRCRAFT 1 to AIRCRAFT

3") to RAH-66 aircraft 3.

Expected Resuit

The radio is set to be always
disabled.

The message is NOT transmitted to
RAH-66 2 aircraft.

The message is NOT received by
RAH-66 3 aircraft.
*3.2.1.6.3.3

The message is NOT transmitted to
RAH-66 1 aircraft.

The message is NOT received by
AAH-66 3 aircraft.
¢3.2.1.6.3.3
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Step
1480

1490

1500

1510

1520

1520

Qperator/System Action

At the RAH-66 Aircraft 3, set the
radio communications switch to the
state associated with AUTO (Radios
Software Controlled).

Using the radio send a message
("MESSAGE FROM AIRCRAFT 310
AIRCRAFT 1) to RAH-66 aircraft

1.

At the RAH-66 1 aircraft, use the
radio to send a message ("MESSAGE
FROM AIRCRAFT 1 to AIRCRAFT

3") to RAH-66 aircraft 3.

At the RAH-66 Aircraft 3, take off
and ascend to a height of 500 ft.
above ground level. Point the nose
of the aircraft towards the ground
and descend until the vehicle
crashes.

Using the radio send a message
("MESSAGE FROM AIRCRAFT 3to
AIRCRAFT 1) to RAH-66 aircraft

1.

At the RAH-66 1 aircraft, use the
radio to send a message ("MESSAGE
FROM AIRCRAFT 1 to AIRCRAFT

3") to RAH-66 aircraft 3.

.2. i icati j icate - The steps in this
ubp.ngnph consast of mstmcuons for modulying lho oommt.mcat.ona mode to AUTO and
communicating with other vehicles.

Expected Result

The radio is set to be software
controlled.

The message is transmitted to
RAH-66 1 aircraft.

The message is received by
RAH-66 3 aircratt.
*3.2.1.6.3.2

The aircraft crashes into the
ground. The communications are
now disabled.

The message is NOT transmitted to
RAH-66 1 aircraft.

The message is NOT received by
RAH-66 3 aircraft,
*3.2.1.6.3.2

2]
<0

o 0 0

S*

<0

EZ/D
S SA
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5.2.14 Terminate the Exercise - The steps in this subparagraph consist of instructions for

terminating the exercise.
Step QOperator/Systam Action

1540 Atthe AIRNET SCC, select the End
;xoreiso option.

1550 Respond to the Confirmation
Question by clicking on YES.

Expected Result Status
heck One
An End Exercise Confirmation [Eﬂg ] t:]
Menu is displayed. S SA U

The Confirmation Display

disappears and the display returns S SA V)
i0 the Macintosh windows screen.

The CIG sound and visuals are

terminated.

*3.2.1.4

®
oo
NN
RRIRIN
2an
wN -
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- 60 NOTES

t

° Test failures will be noted in the procedure against each test step as necessary where test results do
not agree with expected resuits. Due 10 the nature of these system level tests, a simulator “crash’
due to pilot error will not be constituted as a fallure but an acceptable interruption. The system
provides the capability for re-starting at the point of where the crash occurred and will be utilized
during the execution of this system level test.

[
!
!
|
i
I
i

34
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7.0 Jast Fallures/interruptions
NOTE ANY FAILURES ENCOUNTERED DURING THE TEST IN THIS SECTION.

NO. FAILURE/INTERRUPTION DESCRIPTION
prens——— o

35
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S/IW

SIMNET
SND ROUT
SNDURG
SYS MAIN

vMCP
wDL
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Administration/Logistics
Ackiress

Aircraft Simulation Network
Administration/Logistics Operations Console
Ammunition

Bolt, Beranek, and Newman
Communications and Electronics Operations Instructions
Computer Image Generator
Co-Pilot/Gunner

Digital Message Communications Console
Digital Message Server

Estimated Time of Arrival

Fully Reconfigurable Device

Free Text

Fire Support Element

Forward

BBN Computer System/CIG supporting Simulation
High Explosive Incendiary

High Mobility Multi-Wheeled Vehicle
Integration & Test

Immediately

pounds

Location

Macintosh Computer

Management, Command and Control Console
AIRNET MCC Host Computer

Move To

Move Command

Message

Messages

Movement to Order

Protocol Data Unit

Pyrotechnic Incendiary Explosive
Comanche Helicopter
Reconnaissance

Reconnaissance Type

Request

Report

Rotary Wing Aircratft

Software

Sys* ~m Control Console

Sys...n Development Facility, Loral WDL, San Jose
Simulation Network

Send Routine

Send Urgent

System Main Menu

Tactical Operations Center

Unit Maintenance Coilection Point
Universal Transverse Mercator
Waestern Development Labs
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. WHN RDY When Ready
@ XMIT ALT Transmit Altitude
XMIT LCN Transmit Location
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APPENDIX A
EXERCISE "C" REQUIREMENTS MATRIX

Mode

REQ NO. TITLE - REQUIREMENT
3.2.1.1.1.10 RAH-66 The MCC shall aliow the configuration of one to eight
Configuration RAH-66 Comanche simulators engaged in simulated
reconnaissance, tactical maneuver, or battie
exercises.
3.2.1.1.1.12 Placement Conflict The MCC shall place simulated vehicles in non-
overlapping positions and reposition vehicles that are
located in overlapping positions.
3.2.1.1.1.13 Minimum Placement The MCC shall resolve the placement such that the
Distance simulators are at least 33 meters apart.
3.2.1.1.2.9 Ptacement After The MCC shall inform the RAH-66 Comanche
Reconstitution simulator about its new location and heading
(placement) during reconstitution of the vehicle.
3.2.1.2.2.2.1 PreFormatted Text The TOC or FSE shall be capable of sending
Messages preformatted messages to the RAH-66 Comanche
player(s). A preformatted message is any previously
defined message file.
3.2.1.2.2.2.2 Free Text Messages The TOC or FSE shall be capable of sending free text
messages to the RAH-66 Comanche playsr(s). A free
text message is any message entered by the station
operator within the Access Mode.
3.2.1.4 Improved Coliective The delivered hardware shall insure that existing
Mount software is compatible.
3.2.1.4.1.5 Compatibility The Improved Collective Mount shall be compatible
with _existing generic RWA software.
3.2.1.4.2 Segment Capability Improved Collective Mount capability relationships
Relationships are not affected by modifications and restructuring of
the flight model functions. The capability
!'relationships have remained intact.
3.2.1.”.3 Segment Extemal Improved Collective Mount interface requirements
Intarfacs are not affeciad by moditications and restructuring of
Requirerents the flight (aodal iunctions.
3. .1.6.1 Initialization Stata The Kill COMM Initialization state places the
communications system into a known staie. The
Initialization state has no modes.
3.2.1.6.1.1 COMM On Variable The Kill COMM Initialization shall set the
communications "COMM On" variable to enable
ownship two-way communications.
-13.2.1.6.2.1 Run Time COMM On| The Run Time COMM On mode shall enable two-way

communications between the ownship and other
AirNet vehicles.
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REQ NO. TITLE REQUIREMENT
3.2.1.6.2.2 Run Time COMM Off} The Run Time COMM Off mode shall disable two-way
Mode communications between the ownship and other
AirNet vehicles.
3.2.1.6.3.1 Over-ride_On Mode The “over-ride_on" mode shall disable S/W control
to the communications system and enable two-way
communications.
3.2.1.6.3.2 Auto Mode The "auto” mode shall enable S/W control of the
communication system.
3.2.1.6.3.3 Over-ride_Oit Mode The "over-ride_off* mode shall disable S/W control
of the communications system and disable
communications to other AirNet devices.
ATACII
Requirements
3.3.1.8 Manr.ed Rotary Wing The Situation Awareness Display (SAD) menu shall
Aircraft be modified to allow modification of eight Laser Codes
A-H.
3.3.1.9 Manned Rotary Wing The SAD keypad shall allow the user to toggle through
Aircraft the valid laser codes pius the “normal” rangefinder
mode for use by the laser range finder/designator.
3.3.1.13 Manned Rotary Wing The Hellfire impact point shall be determined by the

See Note (1)

Aircraft

laser designation point, whether local (autonomous
fire) or remote.

3.3.1.16.1 Manned Rotary Wing | The SAD menu and keypad shall allow the user to
Aircraft select laser code A - H for use as the primary code by
the Helifire missile.
3.3.1.16.2 Manned Rotary Wing The SAD menu and keypad shall allow the user to
Aircraft select laser code A - H for use as the secondary code
by the Hellfire missile.
3.3.1.16.3 Manned Rotary Wing | The SAD menu and keypad shall aliow the user to
Aircraft toggle between primary and secondary laser codes.
3.3.1.20 Manned Rotary Wing The laser designator mode symbology, consisting of
Aircraft the laser code A - H plus the four digit data field shall
be displayed for 10 seconds, after which time onlv
the laser code A - H will remain displayed.
3.3.1.22 Manned Rotary Wing | The Hellfire laser code A - H shall be displayed near
Aircraft the bottomn of the sensor display, in the same row and
to the left of the TOF symbology.
3.3.1.30.1 Manned Rotary Wing | The following shall be modifiable at any time the RWA
Aircraft is in an active state of simulation: Laser code data for
iaser codes A - H.
3.3.1.30.3 Manned Rotary Wing The following shall be modifiable at any time the RWA
Aircraft is in an active state of simulation: Laser code to be
used by the Helifi.e missile
3.3.1.30.4 Manned Rotary Wing The following shali be modifiable at any time the RWA

Aircraft

is in an active state of simulation: Laser code or
“normal” rangefinder mode to be used by the laser
rangefinder/designator.

39
[cC-39]




ADST/WDL/TR-92-003029

o ™
(1) This requiremeut is satisfied for remote fire only. The procedures verifying this requirement
for local (sutonomous fire) may be found in Exercise A",

40
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e Appendix B
ol >34 trix
Report
REQ NO. TJITLE REQUIREMENT Reference
3.2.1.4.11 Smoother Operation | The collective shall rotate smoothly 1
around its pivot axis for all values of
angular velocity anticipated in normal
operations for the entire 45° range of
travel.
3.2.1.4.1.2 Friction Mechanism [ Tne frictic:: mechanism shall maintain 1
its setting within 10% of initial pilot
adjustment throughout the entire sortie
{provided no readjustment is_made).
3.2.1.4.1.3 Continuous Range The collective friction shall be 1
Adjustment continuously adjustable to provide a
range of 12 to 420 in-lbs of resistive
force in both directions of rotation
throughout the entire range of travel.
3.2.14.1.4 Position Sensing The collective sensing mechanism shall 1
Mechanism increase the travel of the position
sensing potentiometer by 30%.
Y 3.9.4 Improved Collective | The Improved Collective Mount Segment 2
' Mount Segment shall be qualification tested at Ft.
Qualification Rucker.
3.9.4.a Improved Collective | The Improved Collective Mount Segment 2
Mount Segment test shall take place during the
Qualification program integration and test phase
(1&T).
3.9.4.b Improved Collective | The Improved Collective Mount Segment 2
Mount Segment test shall not exceed 1 working day.
Qualification
3.9.4.c Improved Collective | The testing shall demonstrate the 2
Mount Ssgment Improved Collective Mount Segment
Qualification provides the functionality described
previously in this document.
3.9.6 Kill The Kill Communications Upgrade 2
Communications Segment shall be qualification tested at
Upgrade Segment Ft. Rucker.
Qualification
41
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Report
L_REQ NO. TITLE REQUIREMENT Reterence
3.9.6.a Kill The Kill Communications Upgrade 2
Communications Segment test shall take place during the
Upgrade Segment program integration and test phase
Qualification (I1&T).
3.9.6.b Kill The Kill Communications Upgrade 2
Communications Segmeit test shall not exceed 1 working
Upgrade Segment 1 day.
Qualification
3.9.6.c Kill The testing shall demonstrate the Kiil 2
Communications Communications Upgrade Segment
Upgrade Segment provides the functionality described
Qualification previously in this document.
ATACII
Requirements
3.3.1.1 Manned Rotary The RWA shall be able to check for the 3
Wing Aircraft existence of the Missile Server on the
simulation network.
3.3.1.2 Manned Rotary The RWA shall listen for an 3
Wing Aircraft acknowledgement from the Missile
Server.
3.3.1.3 Manned Rotary The RWA shall be able to handoft 3
Wing Aircraft simulation of the Hellfire missile to the
Missile Server.
3.3.1.4 Manned Rotary The RWA shall be able to cancel handoff 3
Wing Aircraft of the Hellfire missile to the Missile
Server.
3.3.1.6 Manned Rotary A Missile Server must be present in 3
Wing Aircraft order for remote Hellfire designation
functionality to exist,
3.3.1.7 Manned Rotary Laser Code Data shall be in the form of 4
Wing Aircraft a four digit number with digits
consisting solely of the numbers 1 thru
8.
3.3.1.23 Manned Rotary When laser designating, the RWA shall 3
Wing Aircraft transmit PDUs onto the simuiation
network describing the location being
designated.
3.3.1.24 Manned Rotary When laser designating has stopped, the 3
Wing Aircraft RWA shall transmit a PDU onto the
simulation network signifying this
) event.
3.3.1.28 Manned Rotary The SAD shall allow laser code data for 5
Wing Aircraft laser codes A - H to be saved to disk.
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Report
REQ NO TITLE REQUIREMENT Reference
3.3.1.29 Manned Rotary The SAD shall aliow laser code data for 5
Wing Aircraft laser codes A - H to be retrieved from

disk.
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Appendix C
Exercise “C* Inspection/Analysis Reports
Report Reference
Collective Mount Requirements

Collective Mount and Kill Communications Qualification Requirements
Missile Server Requirements

Laser Code Requirer.ient

Laser Code Data File Requirements
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AIRNET INSPECTION/ANALYSIS REPORT 1
Spec. Para.:

-----

- L XY .

Requirement Descriptions

Reqt. No.: 3.2.1.4.1.1 Smoother Operation
The collective shall rotate smoothly around its pivot axis for all values of angular velocity
anticipated in normal operations for the entire 450 range of travel.

Reqt. No.: 3.2.1.4.1.2 Friction Mechanism
The friction mechanism shall maintain its setting within 10% of initial pilot adjustment
throughout the entire sortie (provided no readjustment is made).

Reqt. No.: 3.2.1.4.1.3 Continuous Range Adjustment
The collective friction shall be continuously adjustable to provide a range of 12 to 420 in-lbs of
resistive force in both directions of rotation throughout the entire range of ‘ravel.

Reqt. No.: 3.2.1.4.1.4 Position Sensing Mechanism

The collective sensing mechanism shall increase the travel of the position sensing potentiometer by
30%.

Inspection Method: The collective mount hardware has been installed at Ft. Rucker and is in curre..
operation. This hardware can be inspected to verify compliance with the requirements listed abovs.

VERIFIED:

TITLE:

CONCURRENCE:
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o AIRNET INSPECTION/ANALYSIS REPORT 2

‘ Reqt No.: 3.9.4 Spec. Para.: 3.9.4
3.94.a 3.9.4
3.9.4.b 3.9.4
3.94.c 3.9.4
3.9.6 3.9.6
3.9.6.a 3.9.6
3.9.6.b 3.9.6
3.9.6.c 3.9.6

Requirement Descriptions

Reqt. No.: 3.9.4 Improved Collective Mount Segment Qualification
The Improved Collective Mount Segment shall be qualification tested at Ft. Rucker.

Reqt. No.: 3.9.4.a Improved Collective Mount Segment Qualification
The Improved Collective Mount Segment test shall take place during the program integration and
test phase (I&T).

Reqt. No.: 3.9.4b Improved Collective Mount Segment Qualification
The improved Collective Mount Segment test shall not exceed 1 working day.

Reqt. No.: 3.9.4.c Improved Collective Mount Segment Qualification
The testing shall demonstrate the Improved Collective Mount Segment provides the functionality
described previously in this document.

‘ Reqt. No.: 3.9.6 Kill Communications Upgrade Segment Qualification
The Kill Communications Upgrade Segment shall be qualification tested at Ft. Rucker.

Reqt. No.: 3.9.6.a Kill Communications Upgrade Segment Qualification
The Kill Communications Upgrade Segment test shall take place during the program integration and "
test phase (I&T). !

Reqt. No.: 3.9.6.b Kill Communications Upgrade Segment Qualification
The Kill Communications Upgrade Segment test shall not exceed 1 working day.

Reqt. No.: 3.9.6.c Kill Commurications Upgrade Segment Qualification
The testing shall demonstrate the Kill Communications Upgrade Segment provides the functionality
described previously in this document.

Inspection Method: The test procedures for Scenario C can be inspected to verify compliance with
the requirements listed above.

VERIFIED:

TITLE:

CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT 3

Reqt No.: ATAC Il 3.3.1.1 Spec. Para.: 3.3.1
ATAC Il 3.3.1.2 3.3.1
ATAC W 3.3.13 3.3.1
ATAC Il 3.3.1.4 3.3.1
ATAC Il 3.3.1.6 3.3.1
ATAC It 3.3.1.23 3.3.1
ATAC Il 3.3.1.24 3.3.1

Requirement Descriptions:

Reqt. No.: 3.3.1.1 Manned Rotary Wing Aircraft
The RWA shall be able to check for the existence of the Missile Server on the simulation network.

Reqt. No.: 3.3.1.2 Manned Rotary Wing Aircraft
The RWA shall listen for an acknowledgement from the Missile Server.

Reqt. No.: 3.3.1.3 Manned Rotary Wing Aircraft
The RWA shall be able to handoff simulation of the Hellfire missile to the Missile Serve:.

Reqt. No.: 3.3.1.4 Manned Rotary Wing Aircraft
The RWA shall be able to cancel handoff of the Hallfire missile to the Missile Server.

Reqt. No.: 3.3.1.6 Manned Rotary Wing Aircraft
A Missile Server must be present in order for remote Hellfire designation functionality to exist.

Reqt. No.: 3.3.1.23 Manned Rotary Wing Aircraft
Whan laser designating, the RWA shall transmit PDUs onto the simulation network describing the
location being designated.

Reqt. No.: 3.3.1.24 Manned Rotary Wing Aircraft
When laser designating has stopped, the RWA shall transmit a PDU onto the ~ulation network
signifying this event.

Inspection Method: Function veh_spec_init is called when the simulation state is
SIM_SIMINIT_STATE. Among other things, this function makes a call to function rwa_desig_init to
perform the initialization for remole laser designation processing. Rwa_desig_init makes a call 1o
remdesig who in turn calls remdesig_send_server_identify. This function checks for the existence
of a Missile Server on the simulation network by sending a request for servers to identify
themselves (Req. 3.3.1.1). Servers acknowledge their presence on the neiwork via a
DesigServerEntityVariant (Req. 3.3.1.2). Receipt of this data causes the server state to transition
allowing missile handoff. If no DesigServerEntityVariant is received remdesig_send_
server_identify is again called; remote designation is allowed only if a missile server can be
identified (Req. 3.3.1.6).

Once a missile server has been identified, missile simulation can be handed ofi. This functionality
is accomplished by function remdesig_handoff which calls function remdesig_send_handoff which
transmits the DesignatorHandoffVariant over the simulation network (Req. 3.3.1.4). Missile
handoff is canceled through function remdesig_cancel_handoff. This functicn cails function
remdesig_send_cancel_handoff which transmits a DesignatorCanceiHandoffVariant over the
simulation network (Req. 3.3.1.4).
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oy Function remdesig_designate uses function remdesig_send_designate to transmit
DesignatorDesignate Variants over the simulation network describing the location being designated
e (Req. 3.3.1.23). Likewise, remdesig_stop_designate uses function remdesig_send_stop_designate
to transmit DesignatorStopDesignateVariants over the simuiation network identifying when laser

designating has stopped (Req. 3.3.1.24,.

These functions can be inspected for compliance with the above listed requirements.

VERIFIED:

TITLE:

CONCURRENCE:

.l
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AIRNET INSPECTION/ANALYSIS REPORT 4
Reqt. No.: ATAC it 3.3.1.7 Spec. Para.: 3.3.1
Requirement Descriptions:

Reqt. No.: 3.3.1.7 Manned Rotary Wing Aircralt
Laser Code Data shall be in the form of a four digit number with digits consisting solely of the
numbers 1 thru 8.

Inspection Method: Function convert_data converts a laser code character Jata string, as input
from the user, to an integer value. This function first checks the length of the string, returning a
null value if the string is not equal to four digits. It then checks each digit within the string to see
it i is in the range 1 <= digit <= 8. If an invalid digit is found, a null value is returned, otherwise
the integer version of the value is returned. Function convert_data can be inspected for compliance
with requirement 3.3.1.7.

VERIFIED:

N

CONCURRENCE:
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AIRNET INSPECTION/ANALYSIS REPORT §

Reqt. No.: ATAC Il 3.3.1.28 Spec. Para.: 3.3.1
Reqt. No.: ATACI! 3.3.1.29 Spec. Para.: 3.3.1

Requirement Descriptions:

Reqt. No.: 3.3.1.28 Manned Rotary Wing Aircraft
The SAD shall allow laser code data for laser codes A - H to be saved to disk.

Reqt. No.: 3.3.1.29 Manned Rotary Wing Aircraft
The SAD shall aliow laser code data for laser codes A - H to be retrieved from disk.

Inspection Method: As implemented in the original ATAC |l upgrade and the AIRNET upgrade to the
ATAC |l software, laser code data can be saved/retrieved via commands entered at the GT-111
System Console. Capabilities to save/retrieve laser code data via the Situation Awareness Dispiay
(SAD) were not available in the original implementation, nor are they available in the AIRNET
upgrade version. The “Better" command line editor allows laser code data to be saved and retrieved.
This editor is entered by entering a “B” at the command line of the standard RWA command line
editor. Commands to save and retrieve laser code data are: “set laser save” and "set laser
retrieve”. The laser codes may be viewed on both the SAD and System Console (command: show
laser). The software can be inspected to verify that the AIRNET upgrades maintain the functionality
available in the original ATAC |l executable.
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