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m Problem Statement (The Perfect Storm) CATK,

Aggressive schedules
* Limited funding
* Increased requirement complexity
« Performance, Environment and Testing
* Increased rigor in testing
* Increased testing complexity
« Multiple requirements - 1 Test
* Multiple test = 1 requirement
« Multifaceted program
* TD>FOAl—_

« TD > EMD Milestone C Decision

/

« EMD - FOA-2
I
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m Program Schedule

IMP Ke SRR/SFR Gov't Qual TRR Ends
Events Y 1324111 [1/28114 @ & & T4 O O ¢

CA IBR/PAC PDR CDR Qual Hwd Del PRR/SVR/FCA

FOA2 CA FOA1 Hwd Del
FOA 6/23/11 | 3/22/13 FOA1CAGQp 43 @ FOA2 Hwd Del /\ymmmmil 7
IPR 8/17/11  |5/2/13 b h ) A
Design Updates Finalize
HaDrd""_’ar 7129110 | 9/25/12
ebesign QT Design
Builds 10/7/10 6/14/13 I A —— |
Lot
Accept

Tests 5/4/11 11/25/13 i/ e———

Contractor Contract® Prove-Qut GoV't Tests

Eval Tests Qual Test

500 Series Ammo Test
600 Series System Test
Testers 6/2/11 11/19/12 Aeeeeeeeeesl]  Awy\V eee——— .
Interim Final Final Tester 300 Series Ammo Test
Tester Dev Tester Dev, Fab, Certification 400 Series System Test

o
8 communications

Brashear

m Approved for Public Release, PAO #675-12,
24 August 2012




ISAAS IS In Theater
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m Structured Requirements

Capability Development
Document (CDD)
Rev. 2.8 i
26 Oct 2010 Supporting Documents
CARDS #02092 o MIL-A-2550 e MIL-STD-461 e MIL-STD-1474D
Approved e MIL-P-9024 e EMIL-STD-464C e MIL-STD-2105
29 January 2011 e MIL-F-13926 o MIL-STD-709 e FED-STD-595
e MIL-PRF-71226 (AR) ® MIL-STD-794 e STANAG 4439
e DOD-STD-100 * MIL-STD-810G e MIL-HDBK-759, Notice 2
o MIL-STD-129 o MIL-STD-889 o MIL-HDBK-454A
e MIL-STD-130 e MIL-STD-1168 e ITOP 4-2-602
e MIL-STD-171 e MIL-STD-1316 e TOP 1-2-511
o MIL-STD-331 o MIL-STD-1472  « TOP 3-2-045
¢ OMS/MP
Customer Requirement Documents
System Requirement Documents
System Performance
Specification (SPS)
28077271
TA/FC / Weapon M-ICD System Electrical ICD
28082615 28083249
Weapon / Ammo M-ICD User Interface ICD
28083592 28083250
TA/FC / Battery M-ICD Messaging IRS
28077025 28083356
TA/FC Performance Weapon Performance Ammunition Performance Battery Performance
Specification Specification Specification Specification
28082807 28083265 28083290 28084210
TA/FC Software Requirements Ammunition Software
Spec Requirements Spec
32419 28080041
TA/FC Software Design Ammunition Software Design
Description Description
32420 28082950
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m Requirement Decomposition

« Understanding user requirements decomposition key to verification planning

* Focused test planning

 Customer/User focus

KPP/ KSA System TA/FC Weapon Ammo
Req s Req s Req s Req s

KPP 1 - System Effectiveness

KPP 2 — Operational Availability 2 7 6 1
KSA 1 — Target Acquisition 2 4 0 0
KSA 2 - Reliability 3 3 2 1
KSA 3 — Degraded Operation 3 1 2 0
KSA 4 — Dispersion 1 0 2 2
KSA 5 — Engagement Time 10 27 6 14
KSA 6 — Zero Retention/Repeatability 3 3 4 0
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m Early Test Planning is Critical

* Process demonstrates the key activities required to verify requirements
 Requirements management tool used to tie the testing and requirements
« Test planning driven by SE tools and team

« Early involvement of the customer and government test facilities

« Harvest data from FOA activities

Customer Conduct Voice of Test
Requirements »  the Customer » SyTth\Tei)p(;?e/r:tc = > Cor;cisgt/SS';:/them » Iséjlgsg:tveerrosﬁ]zztl » Preliminary Design » Conduct PDR » Performance/ —
Document (VOC) P P RVM Review
T A
Develop Initial ()Igjzr;ttlge-g?r: d Review Design Evaluation Develop Detailed Qi%rritf:?;:%rn
Test Plans TRD's Preliminary RVM Testing Test Plans Testing
L Update Contractor System
Qual Test Contractor Prove Requirements Customer .
Objectives and g vl R out Testing Verification "] Qualification PRIRY S > Milestone C
TRD’s Assessment

B
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|SM$ SE Tools Supports

BETDPEHE X |9l L Leazft $BXH

ation'4. 1 Planned Activities

__ : [ MName ]@[ MNumber ” Verification Status ][ Verification Methad - Event ” Verification Event Complete
[ Test 305 2 4/3/2012
- Test 310 3 12/30/2011
- Test 315 4 9/20/2012
[ Test 320 5 4f9f2012
[ Test 330 3 12/28/2011
Assessment by test that the HEAB cartridge is safe and operable after being subjected to 1.5 Met % t 5.5 Mone Test

E Assessment by test that the HEAB cartridge is safe for handling after being subjected to 1.5 Met

— P - - . . s e o o o Toet
Assessment by test that the HEAB cartridge is SqAssessment by test that the HEAB cartridge is safe for handling after being subjected to 1.5 Meter Drop per MIL-STD-231C, Appendix A, Test A1 |
Assessment by test that the HEAB cartridge is safe for handling after being subjected to Jumble t. Wy, W& 6.2 Pass Test

[ Assessment by test that there is no inadvertent initiation (Out-of-Ling) of HEAR primary explosive %, ¥ 5.4 Mone Test

Assessment of the correlation between the position of the explosive train interrupter and the prok % t 6.6 Mone Test

Collect data for Probability of Incapacditation analysis t 5.8 Pass

Collect data for reliability analysis t 8.7 Pass
- Test 335 7 10/24/2012
-7 Test 350 8 3/23/2012
[ Test 370 E 4/12/2012
G- [ Test 400 10 4(16/2012

Arl--r'ﬂ Test 405 11 1/4/2012

Motebook - Assessment by test that the HEAB cartridge is safe for handling after being subjected to 1.5 Meter Drop per MIL-STD-331C, Appendix A, Test A4.1

Properties | B, Attad'1n1ents| W Links | "L Connectivity I e Preview I %o Where Used I

= 3
+8 \ersions |

[ Name ]&][ ROIN ][ Create User ][ Create Time ][ ,[ Name ¢ ][ ROIN ][ Create Lisel
] Plastic Fuze Body kvilandre 4f2/2012 8:46 AM 1.2 Ph . .
i) Titanium Fuze Body kvilandre 4/2/2012 8:46 AM 1.2Fh Test Objecuves
% Safety standards % 15747-1  kvilandre 9282010 1:35... Ammur] .
£ Ammunition fuze &y, 15652-1  kvilandre 9/28/2010 1:35... Ammur] ||nked to tests
ﬁ Minimum fuze arming distance % 15676-1  kvilandre 9/28/2010 1:35... Ammur]
ﬁ Mon-hazardous duds % 15656-1 kvilandre 9/28/2010 1:35... Ammur|
ﬁ safety standards. % 14837-3  kvilandre 10172011 8:5... Systen|
% Ammunition fuze, % 12276-2  kvilandre 10172011 8:1... Systen

Requirements linked to
test objectives and
configuration item

B
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|SM$ Verification ldentification

Inspection
12%

« Early identification of the “how to” during the verification process is critical to
ensuring program success

« Test planning
« Test objectives

 Success criteria

B
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KPP-2
KSA-2
KSA-3
KSA-4
KSA-5
KSA-6
APA-1
APA-2
APA-3
APA-4
APA-5
APA-6
APA-7
APA-8
APA-9
APA-10
APA-11
APA-12
APA-13
APA-14
APA-15
APA-16
APA-17
APA-18
APA-19
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CATK

Summary Test Information
- Purpose of Test — Perform testing to confirm that soldiers can operate ISAAS weapon
systems effectively and safely.

- Typeof Test—

- Detailed instructions for human factors tests are given in TOP 1-2-61020,
+ Human Factors Engineering, Part |, Test Procedures, and
- TOP 1-2-61021, Part I, HEDGE, Human Factors Engineering Data Guide

+ Month/Year Scheduled —

- Test Location—

February-March 2012

- Aberdeen Proving Grounds (APG)
« Firings at APG Test Firing Ranges

ISAAS Test Description Document

Individual Semi Automatic Airbursting System

ISAAS
TEST#: 423

Test Name: Wpn Sys Human Factors Assessment

Contract Number: W19CRB-11-C0024
Contracting Agency: U.S. Army RDECOM CONTR CTR-WS1CRB
Date: May 24, 2011

ATK PROPRIETARY INFORMATION
The information contained herein is proprietary to Alliant Techsystems and shall not be reproduced or disclosedin whole or in part, nor used
forany reason whatsoever including research, development, design, and manufaclure, except when such user possesses direct, writien
authorization from Alliant Techsystems. Information contained hereinis exemptfrom disclosure underthe freedom of information act(s
U.S.C.Sec 552). The ATK logo is a registered trademark of Alliant Techsystems Inc.

DISTRIBUTION STATEMENT D!
Distribution authorizedto the Department of Defense
(DoD)and U.S. DoD contractors only (Critical
Technology, Date of determination: 15 Sep2010, for the
Individual Semi-Automatic Airburst System). Other
requests shall be referredto PM Individual Weapons,
SFAE-SDR-IW, Bldg 151, Picatinny Arsenal, NJ 07806

ITAR WARNING
EXPORT CONTROLLED — This document contains technical data whose export is
restricted by the Arms Export Control Act (Title 22, U.S.C. SEC 2751 etseq) and
ITAR 22 CFR 120-130 andis subjectto the export restrictions provided therein
Violations of these export laws are subject to severe criminal penalties. Export of
this documentis subject to U_S. export contral laws and regulations. Recipients of
this document should abide by such laws and regulations, including country
specific contrals, and controls on use.
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Test Objectives/Success Criteria/Data

P1

P2

P3

P4

P5

Verify that the weapon system is
aurally non-detediable by a soldier
in accordance with M IL-STD-1474,
without addiional sensors
SPS Requirement-3.322

Verify that the weapon system
does not generate visually-
detectable emissions bya sokdier
wathout addiional sensors at 5
meters and beyond while
perbming any of s wunctions,
other than firing

SPS Requirement-3.323

Verify (by demonstration) that the
weapon system is equipped with a
hands-free canying sing.

SPS Requirement- 3.2.8.1

Verify (by demonstration) that the
Weapon system carrying sling has
quick release fasteners.

SPS Requirement - 3.2.82

Verify (by demanstration) that the
weapon system has a magazine

SPS Requirements Assessed

+ Weapon systems isnot aurally
detectable by a soldier (human ear) in
accordance with MIL-STD-1474,
vithout additional sensors

* Audio sensorm easurem ents confirm
weapon systems aural noise levels are
less than levels specified MIL-STD-
1474, without additional sensors

+ Weapon system does not generate
visua-detectable emissions while
performing al operational functions
except fiing
+ No shiny surfaces
* No glint generator surfaces

Note - Only exception is the TAFC

lenses vith protedive covers removed

+ Weapon has fasteners for a hand-
free carrying sling

* Weapon hand-free carrying sing
fasteners are quick release designed

+ Weapon with magazine inserted is
operationally com patible with current

Observer (human) feedba ck
Audio sensor data logs
Captured digital scope trace
Test data sheets

Observer (human) feedba ck
Viden recorder data
Test data sheets

Operator demonstration

Photos and videos.

Operator demonstration
Photos and videos

Operator demonsiration
Photos and videos

3322 Aural detectability.

3323 Visual detectability.

3281 Carrying sling operation.

3282 Carrying sling attachment.

33185 Magazine carrier.

3321 Handagrip/bipod.

3568 Overpressure.

3567 Cartridge case ejection

35104 Mormal combat load

35105 Mission Oriented Protective Posture
(MOPP IV).

35106 Body armor.

35107 Coldweather gear.

351091 Ambidexirous use degradation.

Use ardisclosure of dats on this

ATK Propristary
o =t

issubjectta the the cover pageof thisd

Approved for Public Release, PAO #675-12,
24 August 2012



m Sample SE Tool Output

1 Requirements Data
Developm N N . N .
Owner | Paragraph Title ROIN Text ’ D:::::":;‘ Objective Test Success Criteria Data Requirements Status :';::::: Comment Mame n Phase Cn Date
2 Yerificatio
F] ]
L
| System The weapon system shall allow right or left hand cartridge case ‘Werify by demonshr ationdbest that the weapon systemn allows right |«
2 ‘ Fquanement PuTiidesir s Ganridge #jection thal IS compatible with amindestrouns change-ovel Clesmeanshrati of beht hand carndge ¢ase ejection, compatible wth ambhdestious l_ aat2m2|
& £ L510.9.3 OaS ejection. 1#335-3 | meodifications. o Tast Hl charge-owel modificaticns 1
23
Weipon systems alignment
System The weapon %snaureta.n al¢[° less than 3 half mil, Wesify that P bonment 1o less than 3 halé | error s less than 0.5 mils
Fequirement when the TAIFQfiz remowed and reiglftalled, with 30c< confidence mil, when the TAFC is removed and reinstalled, with 302 aftet TANFC i removed and | <Pre-test alignment data
4 5 323 W3E9-2 | (T). 995 conlj oe (0] AnabysizTest |HI reinstalied | times «Post-test aligrment data Pass Test None Test 412 Development Siiemz
25 Pazs ——
f— T —
— assessment log sheets \
Weapon [inchuding
opYy stionsl functional computer data)
)essmmlesling when | <Photos of Weapon and >
stem The weapon ] ight o left b dge case Verify by o iondtest that the a0 igs bothright- | TAFC
3 Auribidestrous canridge efection that 9 O of beft hand cartridge case ejection, compati IO w Photos of 2 [+ /
% = m!—w WIF5-3 onTest H change-oues modific Ope SO Qe T Pass o o Test 405 M 4202
27 Pass 1412012
+ Weapon system passes
Opationsl Functional
AFFEFETRNL Lesting when
configuied fo both right-
handed, and left-handed
opeiators. - Right-handed
and leit-handed operstons
System fire the weapon system
Fiequirement The weapon schieve i Vedify [ty Y ackeeves withioit any Smibidestr ous > O
28 = 1 4202
s aZ S
—
=LIpred ool FursCticnal
HE RS IR |ﬂg Shests
oa | Weswponsystempasses | (including <Fuze-onea-Stick™ -
¥ el
Opd S0l FunC ol COImpUEer dala)
MEEesEment WEEting when | -Fhotod of Wesponh and
cordigueed for both right- TAIFC
handed, snd leR-harided sFhotog of ERElEm flllﬂl:li Lrscnatraln
Ot MO . sTist log shiets Fats i e Text 405 Dhwelopamnt Ite #2002
;
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m Manage / Identify V&V Issues

21

« SE tool utilized to monitor V&V process and issues

V&V updated immediately upon test completion

* Review results as appropriate

0| 00|~ en | an || ro| =

SanREonIS

A

B
12/28/2011 12/30/

178 Test 330

161172
16798-2
16797-2
12339-2
150004
14605-2
16047-2
124094
14969-2
14995-3
14994-2
14996-2
13631-2
12455-2
122762
177822
16156-3
150024
160452
16365-3
13628-2
136564
13642-2
124732
150482
161203
16046-3
12292-3
16154-2
13740-3
17926-2
16006-2
145922
12469-2
124532
14835-2
124333
13650-2
15121-2
15043-2
14680-2
16049-3
145783
124522
16188-2
14827-2

b M| Gh

E F G H

D
11 1/4/2012 1/26/2012 2/6/2012 3/16/2012 3/,

K
/2012 3/23/2012 3/28/2012 4/12/2012 4)
Test 310 Test405 Test300 Test410 Test420 Test422 Test350 Testd23 Test370 Test400 Test412 Testd24 Test425 Test 510 Test 610 Test 6

16/2012

L M N 0
1/2012 515/2012 6122012

R

Q
12 8m7/2012 8

|
_
G L
[ 6 T | 6 1] G x
| I e 1T [ T o T ¢ e T ¢ 7 x [ x T x [ x T %x [ x T X
—— :
L
[ ——

Fuze BodyVSh Titanium Fuze BodyCSM .~ Pln
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|SMS Verification Metrics

« Constant monitoring of verification activities against plans is critical to

ensuring success

200 /
180
160 ?
140 /
120 /
100
80 17
60 -
40
20
0 :
\{}5 i}o(\
?S'-:b ‘;gb
0("
0“‘@
(B
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W Risk
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m Planned vs. Actual Objectives

450
400 -
Gap due to analysis efforts

350 and endurance testing
& 300
2
g
‘e 250
o
[T
)
£ 200
o
E
=2 150

= Planned (Cumulative)
100 = Actual (Cumulative)
Actual Passed (Cumulative)
50
0
O O O O VY A 0 Q0 O N © A0 & QA 0 & 0 & 0 9 0
PP P P AR S APC PP RIS SR SR SR R S
3 N &@/ & & \{gﬁ & O
> F R S B S
& & \,o"o & ,bd" RN
\’b"‘j Q‘(‘ ,'b\(\ (I’DQ R N \)é@ (\(_)Q
N A\ & & N &
¢ o
P & L
P X
Qﬁ
Verification Events Sorted by Scheduled Completion Date
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« Emphasis of System Engineering discipline throughout program life cycle

« Early collaboration and involvement of the test engineering
« System Engineering involvement in test planning and execution
« Early and constant monitoring of requirement V&V

« Metrics identification and tracking

« SE Tool usage is critical to tying it all together.

l

24 communications
Brashear

m Approved for Public Release, PAO #675-12,
24 August 2012




m Acknowledgements

Special thanks to PM-IW:

* Rob Greenfield — SE LEAD

« Andy Cline — Product Director
Test support:

« Peter Ollis — ATC Test Lead

« Don Kukowski — ATK Test Lead

l

25 communications
Brashear

m Approved for Public Release, PAO #675-12,
24 August 2012




26

Contact information:
« Name:

 Phone Number:

« Company:
Abstract ID Number:

l

communications
Brashear

Joel Feigum
763-744-5127

ATK Advanced Weapons
14764

Approved for Public Release, PAO #675-12,
24 August 2012



