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Foreword 
• Academic Background 
• Work Experience 
• Current Position 
• Integrative Project Concept 

ASNR 
ALOO 
DADT 
BTP 
NL 
FC 
FCS 
MC 
DC 
SC 
MAC 
ME 
MRB 
IMPCA 
MES 
CPIOS 
PDM 
OASIS 
SQUID 
Livelink 

Acronyms 

Accessory Serial Number Record 
Assembly Line Order Operation 
Durability and Damage Tolerance 
Build-to-Package 
Notes List 
Fracture Critical 
Flight Science Critical 
Maintenance Critical 
Durability Critical 
Safety Critical 
Mission Abort Critical 
Manufacturing Engineer 
Material Review Board 
Integrated Management Planning and Control for Assembly 
Manufacturing Execution System 
Contract/Production and Inventory Optimization System 
Product Data Manager 
Online Automated Supplier Information System 
Store and Query Unique Identification 
System used to review manufacturing plans 
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Integrative Project Experience 

• Purpose: To use systems engineering to develop a 
system that would allow NGC to have 100% traceability 
on all critical and UID mandated parts. 

• Research was conducted using the SE principles most 
applicable to software integration 

• The report demonstrates how these recommendations 
would allow NGIS to meet current DoD mandate MIL­
STD-130L and assist in meeting program schedules and 
budgets throughout the program lifecycles. 

Integrative Project Concept 

• The original project envisioned was one that 
looked at manufacturing's role within the current 
system used to identify critical parts and 
reducing the non-value added work associated 
with it. Manufacturing is required to log on to 
IMPCA and record the serial numbers of all the 
traceable parts. At a production interval of one 
air vehicle per day this would put a non-value 
added cost and negative cycle time impact on 
the program. But, after looking at the system it 
was apparent that the entire system, not just the 
manufacturing portion was in need of repair. 
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Aircraft Serial Number Report Log Issue 

Issue: Aircraft Serial Number Report log (ASNR) is still unusable. 
Currently the only numbers tracked via the Engineering critical 
list are fracture critical traceable. This list has changed many 
times. No hydro, fuel or electronic components are listed as 
requiring serial numbers verification. 

Currently: Inspection has been keeping an Excel spread sheet of 
serialized parts installed on units at PMC. Form 27-835 is also 
filled out only if the plan has this requirement. This form is then 
sent to closed records. At delivery the forms will need to be 
pulled and checked to the Excel list to ensure parts have not 
been removed and replaced for some recall or MRS action. 

Impact: If parts were to be placed on recalled NGC would not know 
what unit the part was installed on. This could possibly ground 
the fleet or require hours of maintainer investigation. 

Current System - Risk 
• DoD mandate requiring all defense contractors 

to serially label every component and 
subsystem not being met. 

• Parts not identified as traceable 
• Parts not included in list for supply to know what 

is traceable, what should be included in the air 
vehicle, and what should be shipped loose. 

• Multiple suppliers providing the same part 
configuration and duplicate a serial number 

• Serial numbers transposed or repeated 
• Cost of program escalating based on having to 

input serial numbers into IMPCA, and also 
searching for parts (schedule impact) 
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Summary o antral Process 

SUMMARY OF FRACTURE CONTROL PROCESS~---------~ 

PREPARE DADT REPORTS 
•REQUIREMENTS 

:::::: ~:~: r---------- - - -------+I :~~;~~~~N~ETHODS 

PREPARE LISTS OF APPROVED: 
•MATERIALS 
•PROCESSES 
•FASTENERS 
•STANDARD PARTS 
FOR USE WITH F/0 CRITICAL STRUCTURE 

PREPARE FRACTURE 
CONTROL SPECIFICATIONS 

SELECT AND LIST 

CRITICAL STRUCTURE 

SPECIFY FRACTURE 
CONTROLS ON 

ENGINEERING DRAWINGS 

co~NT~~t~:it1~~~~~TS f----- PREPARE MANUFACTURING 
IN QA AND NOi PLANS WORK INSTRUCTIONS 

AUDIT VENDORS FOR 
ABILITY TO PRODUCE 
F/0 CRITICAL PARTS 

ANO MATERIALS 

IMPLEMENT FRACTURE 
CONTROLS IN VENDOR 

PRODUCTION OF F/0 CRITICAL 
PARTS AND MATERIALS 

ACCEPT F/0 CRITICAL 
PARTS AND MATERIALS 

•DATA COLLECTION & CONTROL 
•DESIGN GUIDELINES 

CONDUCT DADT 
ANALYSES AND TESTS 

CONSIDER F/D CRITICALITY 

IN DESIGN CHANGES AND 

MAB ACTION 

CONDUCT REC'D NDI 
OF F/0 CRITICAL STRUCTURE 

MONITOR F/D CRITICAL 
COMPONENTS IN 
SERVICE USAGE 

Process Flow to Determine ASIP Part Marking 
Requirements and BTP Associated Impacts 

Yes 

Identify impact 
and collect wilh 
other Identified 
impacts for CR 

submittal 

Ref: SEl-1088 

Fracture Critical/ 
Material 

Traceable 
FCMT 

Fracture Critical/ 
Non Traceable 

(FC NT) 

correct for next 
assembly? 

No 

PDM 
Update PDM 

Criticality to Fracture 
Critical and Trace 
Type to Material or 

Lot Traceable 

Update PDM 
Criticality to Fracture 

Critical and Trace 
Type lo Non 

Traceable 

Update PDM 
Criticality to 

Maintenance Critical 
and Trace Type to 

Material or Lot 
Traceable 

Face of Drawing 
Detail Next Assembl 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.1 O) 

Update F/D wilh 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.1 O) 

Update F/D wilh 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 
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Process Flow to Determine ASIP Part Marking 
Requirements and BTP Associated Impacts 

Ref: SEl-1088 

Normal Controls/ 
Non Traceable 

(NC NT) 

PDM 
Updale PDM 
Criticality to 

Maintenance Critical 
and Trace Type to 

Material or Loi 
Traceable 

Update PDM 
Criticality to Normal 
Controls Critical and 
Trace Type lo Non 

Traceable 

Face of Drawing 
Detail Next Assembly 

Updale F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.1 O) 

Remove F/0 note 
if previously captured 
for incorrect criticality 

assignment 

Updale F/D wilh 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Process Flow to Determine MESIP Part Marking 
Requirements and BTP Associated Impacts 

Identify impacl 
and collect with 
other identified 
impacts for CA 

submittal 

What ls part 
MESIP 

Criticality? 

MESIP/ 

Ref: SEl-1088 

Coordinate with 
responsible team to 
address detail part 

changes 

Safety Critical/ 
Installation 
Traceable 

I 

Safety Critical/ 
Non Traceable 

(SC NT) 

correct for next 
assembly? 

No 

PDM 

Update PDM 
Criticality to Safety 
Critical and Trace 
Type to Installation 

Traceable 

Update PDM 

Criticality to Safety 

Critical and Trace 
Type to Material or 

Lot Traceable 

Update PDM 
Criticality lo Safety 
Critical and Trace 

Type to Non 
Traceable 

Face of Drawing 
Detail Next Assembl 

Updale F/D wilh Update F/D with 
appropriate note appropriate note 
(Ref. PM-4052 (Ref. PM-4052 

Seclion 03-16.19.10) Section 03-16.19.10) 

Update F/D with Update F/D with 
appropriate note appropriate note 
(Ref. PM-4052 (Ref. PM-4052 

Section 03-16.19.1 O) Section 03-16.19.10) 

Update F/D with Updale F/D with 
appropriate note appropriate note 
(Ref. PM-4052 (Ref. PM-4052 

Section 03-16.19.10) Section 03-16.19.1 O) 
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Process Flow to Determine MESIP Part Marking 
Requirements and BTP Associated Impacts 

Whal is part 
MESIP 

Note: It is the 
responsibility of the 
owning team (AF, MS, 
VS, WI) to place the 
appropriate PDM 
attributes and face of 
drawing notes on the 
detail parts. AF teams 
have the responsibility 
of addressing the next 
assembly or installation 
PDM attributes and face 
of drawing notes. 

Ref: SEl-1088 

Mission Abort 
Critical/ 

lnslallalion 
Traceable 

Durability Critical/ 
Non T raceable 

(DCNT) 

Other/ 
Expendable 

(OTHER) 

Life Limited/ 
Traceable 

(LL IT) 

PDM 
Update PDM 

Criticality to Mission 
Abort Critical and 

Trace Type to 
Installation Traceable 

Update PDM 
Criticality lo 

Durability Critical 
and Trace Type to 

Installation Traceable 

Update PDM 
Criticality to 

Durabi lity Critical 
and Trace Type to 

Non Traceable 

Update PDM 
Criticality to 

Expendable/Other 
and Trace Type 
to Non Traceable 

Select Yes fo r 
Life Limited attribute 

Face of Drawing 
Detail Next Assembl 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16. 19.10) 

Update F/D wilh 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.19.10) 

Update F/D with 
appropriate note 
(Ref. PM-4052 

Section 03-16.1 9.10) 

Current System (1 of 2) 
• Currently no single system exists within 

NGIS that will provide 100°/o traceability 
from supplier to transfer to prime. 

• These are incapable of providing the 
breadth and depth of functionality required 
to meet DoD Mandates. 

• NGIS' current environment consists of 
legacy systems and manual operations. 

7 



Current System (2 of 2) 

• The SE Integrative Report focuses on Critically 
Traceable parts from design to final delivery to the 
customer (LM Aero) and parts needing DoD UID. 

• There were issues involved with some of the team 
members in each step that resulted in the last air vehicle 
delivered to have a total of 64 parts unaccounted for. 

• The resultant failures of each team along the way has 
the potential of slowing down the program and hurting 
future programs. 

• The failures also have the ability to create on impact in 
both schedule and cost. 
- Time spent resolving and correcting the errors 

Current System Workflow 

22 FCB 

~- FRACTURE CONTROL 

SPE.CIFlrATtO:~ 

Cor:nd.natl':l5P11PC 
ChangctWTtn 

C ' 

E,,.~bh1;h Oc&IIJO 
and An.;a,lys,s 

Ver-.ficat1on Pt"oces.s 

Assemble...-id 
ChalrFca 

Pn:wide Input 10 
M•roufactutini;, 

Conkol 

1& FCB 

Prolri<.tol! lt'"putto 
OOalrtyConb'ol 

Proce&'&ftS 

Provldtt No 
lnc,,c.,tloMRB I--------~-------=-< 

Process. 

tPT 

28 FCB 
Diroa;iir.d 

M-O<Ut.orSV$1eml---------l 
Aud!l-.s. 

29 PO 

Enorg Yes 
Lianson 

""""""" .. RB 

CONTROLLED 
C~TICAL PARTS 
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Issues Encountered (1 of 2) 

• There is no automatic trigger to the subsystem IPT 
members and downstream members to let them 
know that the part is critical 

• No documented process to tell that a part is critical 
until that part has been designed. 

• Process not formerly documented for Subsystems 

• Subsystems items are being recorded on paper 
rather than putting them in the system. 
- no requirements to place criticality on drawings 

Issues Encountered (2 of 2) 

• Prime contract spec is not being met, waiver for 
SOD. 

• Design is not putting the Criticality on the drawing 
• (ME uses the drawing to alert them that the part is 

critical so that they can flag the ASNR) 
• Majority of ME's do not know that they are 

supposed to be flagging for an ASNR 
• ME's are finding ASNR's are not loaded in IMPCA 
• Suppliers - no requirements for them to mark the 

part criticality 
• Manufacturing - no trigger ( drawing is the trigger -

but no criticality is listed on the drawing) 
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Unique I Dentification 

Definition 
- The DoD vision for unique item identification is to implement policy, regulations, and supporting 

processes that establish a strategic imperative for uniquely identifying tangible items. Uniquely 
identified tangible items will facilitate item tracking in DoD business systems and provide reliable and 
accurate technical and financial data for management, financial accountability, and asset management 
purposes. 

Timing (no later than) 
- Have program implemented for LRIP 1 (2AF:5, 2BF:5, 2CF:4) 

Affects and Effects 
- Detail parts and Next Assemblies/ Installations 
- Dataset Notes required 
- PDM attributes selection required 

Status 
- Definition of affected parts described by a parts and spares list (2YZA00104 and spares list). 
- Dataset notes available (PM-4052 3-16.19.B) 
- PDM attributes not available (available April 2007) 
- Not All Parts correctly marked and PDM attributed selected 

Path Forward 
- Air Vehicle Project Engineering requested to produce CR for Released items 
- Airframe IPTs to apply 2YZA00104 and spares list for all new releases/ touched datasets. 
- Airframe to use CR to correct previously released engineering. 

LM 

F135 
P&W 

Part number rolls required to correct Dataset Markings. 
Part Number rolls not required for PDM attribute correction. 

Fw35 UID Timeline 

0 UIO P.srl M:lriri11g CapsbWty Est.a!\1i!!heri O fn.i!isJ T1"2nsm,i.Hbn of F-35 UJD 0.Jfa ta UfD R@;,1sy 
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DoD UID Requirement Flow Chart 

81§8 

~ ,,. 
, ,s.0001 

HO 

YE-'! ~--<...___ __ r-;:;~~;:;; ------- YE$ ~ 

YES NO 

Comm11rclal lta m 
ldGntlllc:atlon 

Comman:Lal llom ld1mUfiu.Uon ~pla'!I ;:ult lno Unhlo~I Produc:t Coda ;and Ka:.llh lndu•1,y a..r Coda 

DoD Unlqu• 
ldentiflQtlon Roquh·11d 

Initial Design Example Process Flow to Determine 
Unique Part Identification Marking Requirements and 

BTP Associated Impacts 

Has the part been 
designed to be 

removed and replaced 
(come on and off) on 

lhe aircraft? 

Assembly/ Install contains a 
part that has UID 

serialization requirements? 
(check PDM allribu1es and 

No UID 
Marking Required 

No UID 
Marking Required 

No UID 
Marking Required 

Cost Accounting Input 
(Fully burdened cost) 

• Contract I Sub Contract and Exhibit line items 

Assembly / Install UID 
notes requ ired 
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Notes PM-4052 3-16.19 

Type Note 

[ HIS PART IS/HAS UID[ BAR CODE PART WHERE SHOWN 
Detail P~B 2~7~QQQQR ~I ASS X Y [X = CLASS 1 OR 3] [Y = METHOD 

IA: '2.i c: D= E OR F: :TYPE XX-2 [XX= 01, 03, 04, 05, 06, OR 07]. 

THIS ASSEMBLY CONTAINS UID. BAR CODE PART WHERE 

Assembly 
SHOWN PER 2ZZP00008, CLASS X Y [X = CLASS 1 OR 3] [Y = 
METHOD A, B, C, D, E OR F], TYPE XX-2 [XX= 01, 03, 04, 05, 
06, OR 07]. 

Installation 
THIS INSTALLATION CONTAINS PARTS/ASSEMBLIES 
CONTAINING UID. 

Identification Method 

• 2-D Data Matrix Barcode 
- "damage tolerant" 

- contains redundant 

data 
Data Matrix symbol contains Data 
Identifiers, CAGE Code and SeriJJ 
Number encoded in the ISO/lEC 

- allows for readability ., 15434 syntax 

of marks damaged up 
CAG 1U2R7 rffl -.., 

------ 1 ISO/IEC 15418 & 15434 I SER MH80312 

to approximately 25%. PNR F100200300400AP rim _.. 
----- Compliant 

- allows up to 2,000 " '-
Data Matrix symbol contains Data 

characters to be 
Identifier and Part Number encoded in 
the 1S0/1EC 15434 syntax 

contained in a code that can be as 
small as one-tenth of an inch square 
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Missing ASNR Log Investigation 
T,.,,_. _, .,..._ •• u-., ,1 .,,1..._1., · ~ c.,,.. c, ... ~ v--,,, .. _ :Lnr.l• !2'"'" ~- !:!-Ir> ~p.,.. 

1 0 ·· g G3, 1c.:t ~"l l l:b. · 1 ~ - r :c - t 1 1!Mll. "'" ! .. ,1~ - ,o - 1 :o r u l -=-- .:ii l s •1. • "'8~ 1-."" " j,,:: f ~ - ~ - .a -
11 ..::i.~~ ·....1 ~ ~1. " · .2J ~ Q:Jl t-r,, .. , •.. 

11~~7'!j ff, 

A O F G 

LOC~~!t~~ 

:i I J SY I-Inn Technic :il D :,t., for !TAR 

SEPARATE NOTES LIS T 

" ssot: ~-'·"' 1 I 1 u .. , .... ....... I A~~~ ,I 

e 2CS1-151133- 0001 Un. F">.> 11 Muu11LA,,,,,ae,r11..Jly 

9 l-f!t ~ ~YMBOL INDIC ATE~ AI"rLICATION OF F LA.O NOTE ON M ODeUOnA WINO 

TH IS ORA\IVING INSTALLS THE F OLL OWING F RAC l 'URE/MNNTENANCE CRITICI\L 
PARTG MATC . C::: ::3::31N C3, IN:3PCCTIONG GCRIAJ..17.ATIO N AND 
TRAC~Ae;~p!~:R 2ZZP00006.FR·~AE CA rnCAL TRACEABU!! ( S~RIAUZATION 
ANO TRAC 81UTV REQUIRED): 2C 15.t, 2CSH60 168 . FRACTURE CRITICAL NON-
TRACC::AOL E • lAUZATION AMn CEABIUTY NOT RE:OUIRE:CI) : 2 CGHC.Ol !:i9, 

-~{~~~~~~~ ,"';.'i::.";ft.i~C/l50:' ,1-mll:,t>J ( N I-NIAi 1/AI JON ANO I NAC:I-AHl l II y NOi 

INSTAU. D VS~·ttl GS JSFE l -1 ANDJSFE15 PER U.lA-POOJJ. INSTA'-1.. DVSMINGS WET 
WITH -'MS J20 PER 2ZZP00017. F IL.LET Se;AL. 81.JSHIN•::OS WfTH AMS 320 1 PER 

..e.z. __ , ___ , __ ,_,.,,,.,,,, __ .,_. - ,--------- -------------, D J 
l B ;:~~~;::;~~ /',~~~~l~~~~~~Ji;;;A~;~ ~.:!.;~·.:..:~ l~~~;;;~~_.,~C~IH 

;::-.:.,-.-..is--•• , .t _· ' j_D _ _'.__=-- --=- =--====~1 __ . ..cr' 
I~ J -I ,t8 ~ Q> 09 F~~..!2...!.:.:..:~ l ~ :zo •lj l!!J;a r- •. • •1.•I_J:iJ..~ .. .!=.J ~E-I---1 l-=i ~ ,48!0 0 1.. ,... ~ i.j)-., ,-.@ ,..-.o....., 

•BTP NL (Notes List) callout drives ME 
requirement to code part in lmpca for 
ASNR log creation 

Missing ASNR Log Investigation 

•ME codes part as " F" in ASNR field on PCS/ Aloo record 6; This particular 
part is coded at the assembly installed level for the recording of the detail ; 
There are instructions in Aloo record 8 for the mechanic specifying this. 
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Missing ASNR Log Investigation 

•ASNR screen for BF1; This is the all up viewed from QA screen 

•Of the (9) ASIP parts requiring ASNR Log, (5) were correctly done while (4) 
are being investigated 

•MESIP parts missing ASNR Log are still under investigation 

Immediate Corrective Action 

• Quality Ensure Serial Numbers of Parts on ASIP and 
of Systems Parts Carrying Serial Numbers Physically 
Are Recorded on ALOO Face of Work Instructions if 
ASNR Log Does Not Exist at Time of Installation. 

- Form 27-835 is Being Filled Out by QA if Work 
Instructions Call Out and Carry Recording on Face of 
ALOO Work Instructions 

- ME Ensure IMPCA is Functioning Appropriately for ASIP 
(FCT, SCT) Parts 

- QA Supply List of Serialized Parts for ASNR Master/ 
ASNR Review 

- MEI IT Drive Serialized Parts Data Back into .XML (As­
Built BF1) File Using Excel Spreadsheet 

- MEI CM Review BTP NL of (4) Missing ASNR Log Parts on 
BF1 
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Cause and Effect Diagram 
People Method 

Manufacturing Eng 

Quality Eng 

Inspector 

Gov'! Mandates 

Mfg Data (as Mfg'd Include; 
PWI, WI, Visual Aid) 

End Item Data Pkg 
(.xml file deliverable) 

Material 

Documentation 

Engineering 
Decision Matrix 

Environment 

Machine 

JDL 

Shop Floor Control 
System (IMPCA) 

Product Data Manager 
(PDM) 

Mfg Eng - Config 
Feedback Loop 

ASNR Log 
Missing 

Design Review 

Data Reconciliation 
Design· Manuf. - Build 

Measurement System 

Root Cause Analysis 

Engineering 
Documentation 

Inadequate 

CM Nol inBTP 
Process Flow to 

Observe Eng Chg 

MESIP List From 
JDL Use of "Cl" vs 
BTP NL Use of ?? 

No Closed Loop 
Communication BIT 
ME and CM and RE 

ASNR Log Missing 

Requiremenls 
Flow Down 
Inadequate 

Changes from 
IMPCA to IMPCA++ 
Not Fully Addressed 

IMPCA (Legacy) 
Was 'Y/N' Code -
IMPCA++ Is Letter 

Code A thru F 

Training Flow 
Down 

Inadequate 
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Meeting The Requirements 

• Integrate all legacy databases and 
systems pertinent to traceability and UID 
and bring web capabilities using Java 2 
Platform Enterprise Edition (J2EE) or 
Microsoft .NET framework. 

• Provide a means of automatically 
identifying critical parts and parts requiring 
UID and tracking it throughout its build and 
installation process 

Systems Integrated 
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Key Features of System to Meet 
Requirements (1 of 2) 

• Uses open standards 
• Web-based and easily viewable 
• Ties all legacy databases and systems 
• Automatically produces an UID per DoD Flow matrix 
• PC Based 

- PC processors have become fast enough to perform mainframe 
emulation 

• N-Tiered 
- Any one tier can run an appropriate processor or operating 

system platform and can be updated independent of other tiers 
- More robust and eliminates single point of failure 

Smart Proxy for Legacy System 
• Many legacy systems were not built with features such 

as Return Address 
• "wrap" access to the legacy system with a Smart Proxy 

- Enhances the basic system service with additional capability so 
that it can participate in a Service-Oriented Architecture. 

- Intercepts messages sent on the request channel to the 
Request-Reply service. 

- For each incoming message, the Smart Proxy stores the Return 
Address specified by the original sender. 

- It then replaces the Return Address in the message with the 
channel the reply channel that the Smart Proxy is listening on. 

- When a reply message comes in on that channel, the Smart 
Proxy retrieves the stored Return Address and uses a Message 
Router to forward the unmodified reply address to that channel. 

Requester 1 

Reque11t or 2 

Smart Proxy 
Request 

~ T 
Reply2 

T111c;a•::i11ty 

ld•nlifl c•U"" 
Sysum 
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N-Tiered, Service Oriented Architecture 
using Java 

Appl ication 

Infrastructure 

Data 

Operations 
Applications 

Support 
Applications 

Planning 
Applicalions 

Network Messaae 
Administration Processing 

Hardware 

Key Features of System to Meet 
Requirements (2 of 2) 

• Web Based Service Oriented Architecture 
- Respond quickly and cost-effectively to changing conditions 
- Simplifies interconnections to and usage of existing legacy 

systems 

• Use SQL 
- Allow for automated database replication 
- High reliability 
- Highly secure 

• Virtual Private Network 
- Ride on current NGC network using guard technology to 

communicate between Suppliers, Prime, Partners, and DoD 
systems. 
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System to Meet Requirements Risk 

• Integration of legacy systems 

• Reliability of Proposed System 

• Security of Proposed System 

Trade-Off 

• System must meet three criterion: 
- Ensure that the part is marked per DoD 

mandates 

- Have the ability to track the parts and give it's 
current location 

- Give the history of all traceable parts from raw 
stock to final delivery. Final 

• WhereNet System 

• Lasers (Fiber vs. Diode) 

• In-House vs. Contract 
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System to Meet Requirements 
Value Stream Map for Serialization and Traceability System 

Incorporate 
traceabnity 
reqsinengr 

dwgs reqs 

System Interfaces 
• Operate within the context of the Federal Enterprise Architecture 
• Confirm to IEEE Std 1003.1-2001 as described in the Base 

Definitions volume of IEEE Std 1003.1-2001. 
• Data sharing and application interfaces be accomplished through 

the use of a common service layer such as Data Access Agents 
(DAA). 

• Interface Definition Language (IDL) scripts can be tailored to do 
specific tasks in order to implement the DAA through the use of 
Common Object Request Broker (CORBA). 

• The capabilities that can be utilized for interfacing include the following: 
- Files (XML, CSV, etc) 
- Database Tables 
- Dynamic Data Exchange 
- Mail Messages 
- RS-232 Serial Communications 
- Import/ Export Files 
- Dynamic Link Library 
- External Program Execution 
- FTP 
- TCP/ IP Sockets 
- OLE Automation, ActiveX 
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Validation & Verification 
• Test methodology should support a building block 

process for the integration of the systems. 
• Serial approach with strict entrance and exit criteria 

building upon each other 
- Progress from unit-level testing through subsystems testing and 

into integration of third-party COTS products 
- Culminating in a system-level test incorporating all external 

interfaces. 

• firm requirements baseline with clear measures of 
success for each test and each phase in the test 
process. 
- The tests should replicate the operational environment and run 

and pass at peak demands scenario prior to acceptance. 
- There should be strict entrance and exit criteria for each test 
- The baseline should be held firm and not change with software 

modifications 
- Live interfaces must be tested at both the functional and 

technical levels 

Example of System for Meeting Requirements 
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MS Home 
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SW BS Shrt a nd Finrs h d a tes 
St<! rt da te de lta to prio r schedule 
P ~i nt Sch e du le 
Rat e. Build Up Comp.alis on 
F· 35 SOD Cenbu Fus: 121.i ge tlh s:ter Schedule 

Lo;,,d Dab!!. Dy S Y/B S P ositio n s liEW SOD Jig l o3d 0 3tu : In Ex cel Fo rm3t 

.:.~'.'..~.~~ '..~ ........... ,, ... , ..... , ''"""""'''"''""''" ~~~ .. ~~;;~~,~~~.:."..~:::. ''''''"''''"""''""·-
AA- 1 
8, '5" x11" 

DF- 1 t.o DF2 
8. S~x11" 

BF·3 to AF· Z 
8.5")( 11 " 

AF·3 to BF·5 
8.S"x.11" 

CF·<I & On 
8.5~ >1 11" 

NGC to LMA 
8.'5" x 11" 

Generi c Ass embly Flow 

Th e. SW BS d e p e nd e n cies a nd Tooling elements 
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contacts 

MS Home 

-.. ~ ............................. ~ '3 02 Building 

·-~~3d51~~1~1~:.1.-~~-9-··-~·--···· 
3 rd Floo r, Col C2, 
c ubicle 3W101 

\~ -.. -·--· ·· ·· ........... . 
Si t e 4 
Buil ding 401 : L2!i Meu 

contacts 

MS Home 

-l~L,;~:::::::: 
3 rd floor, Col C2, 
cubicle '3W101 

-~ -------------····· 
Site .. 
Building 40 1 : L2!i Men 

STOVL 

CTOL 

CV 

~ 
8X·1 

Bx-1 xxxx I ~ 
J __ X"M__ L_N~-m-,,----,-

Fracture 
Du1ability 
Maintenance 
Mission Abor t 
Saletyol Flight 
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Part Num 2X)0{00000-0001 Serial 20070213 Part Criticaltty F ra ctu re Effectivity BF 1 

Summa!'l' 

Date Actv Job 
In -Date -Out Dispo De1lt JobSeqNum SSR Oper UID 

0329 LOXXXX J)O{X-X-XX)O{ XX)O{ 0000 

0230 0328 LOXXXX J}O{X-X-X}O{X X)O{X 0000 

02 11 0229 LOXXXX J}O{X-X-XX)O{ )0()0{ 0000 

0201 0211 LOXXXX J}O{X-X-XXXX xxxx 0000 

0112 0201 LOXXXX J}O{X-X-XX)O{ )0()0{ 0000 

NORTHROP GRUMMAN ------- ----
_,,-,-- Air Vehicle Status 

I 

BG-1 - Number of Parts Per Cost Center 

- Number of Parts Installed 

350 

300 287 

Ul 250 t 
m 
a. -0 200 ... 
(1) 
..c 
E 

150 ::, 
z 

100 

50 

o 
JXXX JXXX JXXX JXXX JXXX JXXX JXXX JXXX JXXX JXXX 
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Conclusion 
• The issues facing Criticality Traceability came in many 

different forms and for varying reasons 
• The current use of ad-hoc systems is not sufficient to 

ensure the capture of all critical traceable parts 
- 44 part numbers that were not accounted for and 20 that were not 

included in IMPCA 
- Currently there are 16 parts on air vehicle BG-1 that can not be 

located The proposed system has the ability of integrating legacy 
applications or presenting correlated data from distributed 
databases. 

- The system also brings capabilities such as managing workflows, 
increasing collaboration between work groups 

- Allow internal and external access to specific corporate information 
using secure authentication or Single-Sign-On. 

- Provide 100% traceability from raw stock to delivery 
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